
FOREWORD 

This manual contains maintenance and repair procedures for the 
1990 TOYOTA SUPRA. 

Applicable model: MA 70 series 

The manual is divided into 24 sections and 4 appendixes with 
a thumb index for each section at the edge of the pages. 

Please note that the publications below have also been prepared 
as relevant service manuals to the components and systems in 
this vehicle. 

Manual Name Pub. No. 

• 1990 Toyota Supra Electrical Wiring EWD072U 
Diagram Manual 

• Toyota Supra Collision Damaged Body BRM005E 
Repair Manual 

• Toyota Supra Collision Damaged Body BRM009E 
Repair Manual Supplement 

• 1990 Model New Car Features NCF059U 

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

TOYOTA MOTOR CORPORATION 
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HOW TO USE THIS MANUAL 
To assist you in finding your way through the manual, the 
Section Title and major heading are given at the top of every 
page. 

An INDEX is provided on the first page of each section to guide 
you to the item to be repaired. 

At the beginning of each section, PRECAUTIONS are given that 
pertain to all repair operations contained in that section. Read 
these precautions before starting any repair task. 

TROUBLESHOOTING tables are included for each system to 
help you diagnose the problem and find the cause. The repair 
for each possible cause is referenced in the remedy column to 
quickly lead you to the solution. 

REPAIR PROCEDURES 

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

Example: 

+Gasket 

Brake Booster 

155 (11, 15) 

BR1219 
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Illustration: 

what to do and where 

The procedures are presented in a step-by-step format: 
• 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. 

Example: / Task heading: what to do 

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE 
(a) Place SST and a dial indicator onto the overdrive 

brake piston as shown in the figure. 

SST 09350-30020 (09350-06120) 

/ ~ 
Set part No. Component part No. 

~ Detailed text: how to do task 

(b) Measure the stroke applying and releasing the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 - 785 
kPa) as shown in the figure. 

Piston stroke: 1.40 - 1.70 mm (0.0551 - 0.0669 in.) 

~ Specification 

This format provides the experienced technician with a FAST 
TRACK to the information needed. The upper case task head-
ing 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 in Appendex A, 
for quick reference. 

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 
efficiently perform the repair. 
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IDENTIFICATION INFORMATION 
VEHICLE IDENTIFICATION NUMBER 
The vehicle identification number is stamped on the cowl panel. 
This number has also been stamped on the vehicle identification 
number plate and certification regulation label. 

A. Vehicle Identification Number 
B. Vehicle Identification Number Plate 
C. Certification Regulation Label 

ENGINE SERIAL NUMBER 
The engine serial number is stamped on the engine block as 
showh. 

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) CAUTION: Work must be started after approx. 20 
seconds or longer from the time the ignition switch 
is turned to the "LOCK" position and the negative 
(-) terminal cable is disconnected from the battery 
(See page AB-2). 

(b) Before performing electrical work, disconnect the 
negative from the battery terminal. 

(c) If it is necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the 
negative (-) terminal which is grounded to the 
vehicle body. 

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

(e) Clean the battery terminal posts and cable terminals 
with a shop rag. Do not scrape them with a file or 
other adrasive object. 

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

(g) Be sure the cover for the positive (+) terminal is 
properly in place. 
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Seal Lock Adhesive 

IN0036 

4. Check hose and wiring connectors to make sure that they 
are secure and correct. 

5. Non-reusable parts 
(a) Always replace cotter pins, gaskets, O-rings and oil 

seals etc. with new ones. 
(b) Non-reusable parts are indicated in the component 

illustrations by the" • " symbol. 

6. Precoated parts 
Precoated parts are bolts and nuts, etc. that are coated 
with a seal lock adhesive at the factory. 
(a) If a precoated part is retightened, loosened or caused 

to move in any way, it must be recoated with the 
specified adhesive. 

(b) Recoating of precoated parts 
(1) Clean off the old adhesive from the bolt, nut or 

threads. 
(2) Dry with compressed air. 
(3) Apply the specified seal lock adhesive to the 

bolt or nut 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 procedure. A list of SST and 
SSM can be found at the back of this manual. 

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

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 I N-12) 
(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. 

(b) After the vehicle is jacked up, be sure to support it 
on stands. I t 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. 
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CORRECT 
12. Observe the following precautions to avoid damage to the 

parts: 
(a) Do not open the cover or case of the ECU unless 

absolutely necessary. (If the IC terminals are touched, 
the IC may be destroyed by static electricity.) 

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

(c) To pull apart electrical connectors, pull on the con-
nector itself, not the wires. 

'--_______________ I_NO_2---'52 (d) Be careful not to drop electrical components, such as 

WRONG CORRECT 

IN0253 

Example 

If\JQ007 

sensors or relays. If they are dropped on a hard floor, 
they should be replaced and not reused. 

(e) When steam cleaning an engine, protect the dis-
tributor, coil, air filter and air intake from water. 

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

(g) When checking continuity at the wire connector, 
insert the tester probe carefully to prevent terminals 
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. 

13. Tag hoses before disconnecting them: 

(a) When disconnecting vacuum hoses, use tags to identi-
fy how they should be reconnected. 

(b) After completing a job, double check that the 
vacuum hoses are properly connected. A label under 
the hood shows the proper layout. 
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Steering Wheel Pad 
(with Airbag) 

PRECAUTIONS FOR VEHICLES 
EQUIPPED WITH SRS AIRBAG 
The 1990 Supra for USA specifications is equipped with a SRS 
(Supplemental Restraint System) airbag. 
Failure to carry out service operations in the correct sequence 
could cause the airbag system to unexpectedly deploy during 
servicing. possibly leading to a serious accident. 
Further. if a mistake is made in servicing the airbag system. 
it is possible the airbag may fail to operate when required. 
Before performing servicing (including removal or installation 
of parts. inspection or replacement). be sure to read the following 
items carefully. then follow the correct procedure described in 
this manual. 

Locations of Airbag Components 

Front Airbag Sensor RH 

Airbag Warning Light 

Spiral Cable 

AB0230 

1. Malfunction symptoms of the airbag system are difficult 
to confirm. so the diagnostic codes become the most im-
portant source of information when troubleshooting. 
When troubleshooting the airbag system. always inspect 
the diagnostic codes before disconnecting the battery 
(See page AB-24). 

2. Work must be started after approx. 20 seconds or longer 
from the time the ignition switch is turned to the LOCK po-
sition and the negative (-) terminal cable is disconnected 
from the battery. 

(The airbag system is equipped with a back-up power 
source so that if work is started within 20 seconds of dis-
connecting the negative (-) terminal cable of the battery. 
the airbag may be deployed.) 
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When the negative (-) terminal cable is disconnected from 
the battery, memory of the clock and audio systems will 
be cancelled. So before starting work, make a record of 
the contents memorized by each memory system. Then 
when work is finished, reset the clock and audio systems 
as before. 
To avoid erasing the memory of each memory system, 
never use a back-up power supply from outside the vehicle. 

3. Even in cases of a minor collision where the airbag does 
not deploy, the front airbag sensors and the steering wheel 
pad should be inspected (See page AB-11). 

4. Never use airbag parts from another vehicle. When replac-
ing parts, replace them with new parts. 

5. Before repairs, remove the airbag sensors if shocks are 
likely to be applied to the sensors during repairs. 

6. The center airbag sensor assembly contains mercury. 
After performing replacement, do not destroy the old part. 
When scrapping the vehicle or replacing the center airbag 
sensor assembly itself, remove the center airbag sensor 
assembly and dispose of it as toxic waste. 

7. Never disassemble and repair the front airbag sensors, 
center airbag sensor assembly or steering wheel pad in ord-
er to reuse it. 

8. If the front airbag sensors, center airbag sensor assembly 
or steering wheel pad have been dropped, or if there are 
cracks, dents or other defects in the case, bracket or 
connector, replace them with new ones. 

9. Do not expose the front airbag sensors, center airbag sen-
sor assembly or steering wheel pad directly to hot air or 
flames. 

10. Use a volt/ohmmeter with high impedance (10 kO/v mini-
mum) for troubleshooting of the electrical circuit. 

11. Information labels are attached to the periphery of the air-
bag components. Follow the notices. 

12. After work on the airbag system is completed, perform the 
airbag warning light check (See page AB-29). 
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... Front 
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WRONG 

X 

FRONT AIRBAG SENSOR 

1 . Never reuse the front airbag sensors involved in a collision 
when the airbag has deployed (Replace both the left and 
right airbag sensors). 

2. Install the front airbag sensor with the arrow on the sen-
sor facing toward the front of the vehicle. 

3. The front airbag sensor set bolts have been anti-rust 
treated. 

4. 

When the sensor is removed, always replace the set bolts 
with new ones. 

The front airbag sensor is equipped with an electrical con-
nection check mechanism. Be sure to lock this mechan-
ism securely when connecting the connector. If the 
connector is not securely locked, a malfunction code will 
be detected by the diagnosis system (See page AB-9). 

SPIRAL CABLE (IN COMBINATION SWITCH) 

The steering wheel must be fitted correctly to the steering 
column with the spiral cable at the neutral position, otherwise 
cable disconnection and other troubles may result. Refer to page 
AB-16 of this manual concerning correct steering wheel instal-
lation. 

STEERING WHEEL PAD (WITH AIRBAG) 

1 . When removing the steering wheel pad or handling a new 
steering wheel pad, it should be placed with the pad top 
surface facing up. In this case, the twin-lock type connec-
tor lock lever should be in the locked state and care should 
be taken to place it so the connector will not be damaged. 
And do not store a steering wheel pad on top of another 
one (Storing the pad with its metallic surface up may lead 

L....:::================~ __ ...:A~B~01~2~8 to a serious accident if the airbag inflates for some reason). 
2. Never measure the resistance of the airbag squib (This 

may cause the airbag to deploy, which is very danger-
ous). 

AB0014 AB0181 AB0110 
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3. Grease should not be applied to the steering wheel pad 
and the pad should not be cleaned with detergents of any 
kind. 

4. Store the steering wheel pad where the ambient temper-
ature remains below 93°C (200°F), without high humid-
ity and away from electrical noise. 

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

6. When disposing of a vehicle or the steering wheel pad 
alone, the airbag should be deployed using an SST be-
fore disposal (See page AB-82). Perform the operation 
in a place away from electrical noise. 

CENTER AIRBAG SENSOR ASSEMBLY 
The connector to the center airbag sensor assembly should be 
connected or disconnected with the sensor mounted on the 
floor. If the connector is connected or disconnected while the 
center airbag sensor assembly is not mounted to the floor, it 
could cause undesired ignition of the airbag system. 

WIRE HARNESS AND CONNECTOR 
The airbag system's wire harness is integrated with the cowl 
wire harness assembly. The wires for the airbag wire harness 
are encased in a yellow corrugated tube. All the connectors for 
the system are also a standard yellow color. If the airbag 
system wire harness becomes disconnected or the connector 
becomes broken due to an accident, etc., repair or replace it as 
shown on page AB-21. 
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PRECAUTIONS 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) Spark jump test only when absolutely necessary. Per-

form this test as rapidly as possible. 
(b) While testing, never race the engine. 

4. Avoid prolonged engine compression measurement. 
Engine compression tests must be made 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(s) along with parts con-
taminated with gasoline or oil. 

PRECAUTIONS FOR VEHICLES WITH AN AUDIO 
SYSTEM WITH BUILT-IN ANTI-THEFT SYSTEM 

ANTI-THEFT SYSTEM 

Cassette Tape Slot Cover 

Audio Systems displaying the sign "ANTI-THEFT SYSTEM" 
shown on the left has a built-in anti-theft system which makes 
the audio system soundless if stolen. 
If the power source for the audio system is cut even once, the 
anti-theft system operates so that even if the power source is 
reconnected, the audio system will not produce any sound un-
less the 10 number selected by the customer is input again. 
Accordingly, when performing repairs on vehicles equipped 
with this system, before disconnecting the battery terminals or 
removing the audio system the customer should be asked for 

BE2826 the 10 number so that the technician can input the 10 number 
~-------------------------=~ 

afterwards, or else a request made to the customer to input the 
10 number. 
For the method to input the 10 number or cancel the anti-theft 
system, refer to the Owner's Manual. 
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VEHICLE LIFT AND SUPPORT LOCATIONS 

JACK POSITION ------------------
Front .......... Center of front suspension crossmember 
Rear ........... Jack up support of differential carrier 

PANTOGRAPH JACK POSITION 0 
SUPPORT POSITION 

Safety stand ....................................... ~ 

I N0088 
INOD89 
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ABBREVIATIONS USED IN THIS MANUAL 
A.B.S. Anti- Lock Brake System FIPG Formed in Place Gasket 
AIC Air Conditioner FL Fusible Link 
ALR Automatic Locking Retractor Fr Front 
APPROX. Approximation IG Ignition 
AIT, ATM Automatic Transmission IN Intake 
ATF Automatic Transmission Fluid ISC Idle Speed Control 
Bo Overdrive Brake JB Junction Block 
BI Second Coast Brake LED Light Emitting Diode 
B2 Second Brake LH Left-Hand 
B3 First and Reverse Brake LSD Limited Slip Differential 
BTDC Before Top Dead Center Max. Maximum 
BVSV Bimetal Vacuum Switching Valve MP Multipurpose 
Co Overdrive Direct Clutch MIT Manual Transmission 
C1 Forward Clutch OlD Overdrive 
C2 Direct Clutch OIS Oversize 
CB Circuit Breaker P& BV Proportioning and By-Pass Valve 
CD Compact Disc PCV Positive Crankcase Ventilation 
CRS Child Restraint System PPS Progressive Power Steering 
DOHC Double Over Head Camshaft PS Power Steering 
DP Dash Pot RH Right-Hand 
ECT Electronic Controlled Transmission SRS Supplemental Restraint System 
ECU Electronic Controlled Unit SSM Special Service Materials 
EFI Electronic Fuel Injection SST Special Service Tools 
EGR Exhaust Gas Recirculation STD Standard 
ELR Emergency Locking Retractor SW Switch 
ESA Electronic Spark Advance TCCS Toyota Computer Controlled System 
ETR Electronic Tuning Radio TEMS Toyota Electronic Modulated Suspension 
EVAP Evaporative (Emission Control) TIM Transmission 
EX Exhaust TWC Three-Way Catalyst 
Ex. Except UIS Undersize 
Fo Overdrive One-Way Clutch VSV Vacuum Switching Valve 
FI No.1 One-Way Clutch wi With 
F2 No.2 One-Way Clutch wlo Without 
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Page 

MAINTENANCE SCHEDULE ................................ MA-2 
MAINTENANCE OPERATIONS ............................. MA-6 
GENERAL MAINTENANCE .................................. MA-14 

GENERAL NOTES: 
• The maintenance schedule for the vehicle consists of separate 

A and B schedules which are applicable depending on how the 
vehicle is used. Confirm the vehicle's usage conditions, select 
the appropriate schedule and service the vehicle accordingly. 

• Every service item in the periodic maintenance list be performed. 
• Failure to do even one item can cause the engine to run poorly 

and increase exhaust emissions. 



MAINTENANCE SCHEDULE 
SCHEDULE A 

CONDITION 

Maintenance operation: A 
R 
I 

Check and adjust if necessary; 
Replace, change or lubricate; 
Inspect and correct or replace if necessary 

• Towing a trailer, using a camper or car top carrier. 
• Repeated short trips of less than 5 miles (8 km) and outside temperatures remain below freezing. 
• Extensive idling and/or low speed driving for long distances such as police, taxi or door-to-door delivery use. 
• Operating on dusty, rough, muddy or salt spread roads. 

Service interval (Odom- Maintenance services beyond 60,000 miles (96,000 km) should be performed at the same intervals shown in each 1\ eter reading or months, maintenance schedule. See Page System whichever comes first) 

Maintenance items \ 
Miles x 1,000 3.75 7.5 11.25 15 18.75 22.5 26.25 30 33.75 37.5 41.25 45 48.75 52.5 56.25 60 (item No.) 

Months 
km x 1,000 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 

ENGINE Timing belt (1) R - MA-6 (item 1) 
Valve clearance A A: Every 72 months MA-8 (item 12) 

Drive belts I: First period, 60,000 miles (96,000 km) or 72 months MA-6 (item 2) I: After that, every 7,500 miles (12,000 km) or 12 months 

Engine oil* 
7M-GE engine R R R R R R R R R R R R R R R R R: Every 6 months 
7M-GTE engine R: Every 2,500 miles (4,000 km) or 3 months 

MA-7 (item 6) 

Engine oil filter * 7M-GE engine R R R R R R R R R R R R R R R R R: Every 6 months 
7M-GTE engine R: Every 5,000 miles (8,000 km) or 6 months 

MA-7 (item 6) 

Engine coolant R: First period, 45,000 miles (72,000 km) or 36 months MA-7 (item 7) R: After that, every 30,000 miles (48,000 km) or 24 months 
Exhaust pipes and mountings I I I I I: Every 24 months MA-8 (item 11) 

FUEL 7M-GE engine I I I I I I I R I I I I I I I R I: Every 6 months MA-7 (item 4, 5) 
Air filter* (2) 

R: Every 36 months 
I: Every 5,000 miles (8,000 km) or 6 months 7M-GTE engine R: Every 30,000 miles (48,000 km) or 36 months MA-7 (item 4, 5) 

Fuel lines and connections (3) I I I: Every 36 months MA-8 (item 10) 
Fuel tank cap gasket R R: Every 72 months MA-8 (item 9) 

IGNITION Spark plugs R R: Every 72 months MA-7 (item 3) 
EVAP Charcoal canister I I: Every 72 months MA-8 (item 8) 

--
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SCHEDULE A (Cont'd) 

Service interval (Odom- Maintenance services beyond 60,000 miles (9,6000 km) should be performed at the same intervals shown in each 
1\ eter reading or months, maintenance schedule. See Page System whichever comes first) 

Maintenance items \ 
Miles x 1,000 3.75 7.5 11.25 15 18.75 22.5 26.25 30 33.75 37.5 41.25 45 48.75 52.5 56.25 60 (item No.) 

Months 
km x 1,000 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 

BRAKES Brake linings and drums (4) I I I I I I I I I: Every 1 2 months MA-9 (item 15) 
Brake pads and discs I I I I I I I I I: Every 1 2 months MA-9 (item 14) 
Brake line pipes and hoses I I I I I: Every 24 months MA-9 (item 13) 

CHASSIS Steering linkage I I I I I I I I I: Every 1 2 months MA-10 (item 16) 
SRS airbag I: First period, 10 years I: After that, every 2 years MA-10 (item 17) 
Ball joints and dust covers I I I I I I I I I: Every 12 months MA-11 (item 19) 

Automatic transmission, manual R R R R I: Every 24 months MA-11 (item 21) transmission and differential oil 

Steering gear housing oil (5) I I I I I: Every 24 months MA-10 (item 18) 
Bolts and nuts on chassis and body (6) I I I I I I I I I: Every 1 2 months MA-12 (item 22) 

'----- -

* Mark indicates maintenance which is part of the warranty conditions for the engine control system. The warranty period is in accordance with the owner's 
guide or the warranty booklet. (*: California specification vehicles.) 
NOTE: 
(1) Applicable to vehicles operated under conditions of extensive idling and / or low speed driving for long distances such as police, taxi or door-to-door delivery use. 
(2) Applicable when operating mainly on dusty roads. 
(3) Includes inspection of vapor vent system. 
(4) Also applicable to lining drum for parking brake. 
(5) Check for oil leaks from steering gear box. 
(6) Applicable only when operating mainly on rough, muddy roads. The applicable parts are listed below. For other usage conditions, refer to SCHEDULE B. 

• Front and rear suspension member to cross body. 
• Bolts for sheet installation. 
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SCHEDULE B 

CONDITION 

Conditions other than those listed for SCHEDULE A. 

Service interval Maintenance services beyond 60,000 miles 196,000 km) should continue to be performed at the same 
\IUse odometer reading or intervals shown for each maintenance schedule. 

System months, whichever comes first) 
Miles x 1,000 7.5 15 22.5 30 37.5 45 52.5 60 \ Maintenance items Months 
km x 1,000 12 24 36 48 60 72 84 96 

ENGINE Valve clearance A A: Every 72 months 

Drive belts I: First period, 60,000 miles (96,000 km) or 72 months 
I: After that, every 7,500 miles (12,000 km) or 12 months 

Engine oil* 
7M-GE engine R R R R R R R R R: Every 12 months 
7M-GTE engine R: Every 5,000 miles (8,000 km) or 6 months 

Engine oil filter * 
7M-GE engine R R R R R R R R R: Every 12 months 
7M-GTE engine R: Every 10,000 miles (16,000 km) or 12 months 

Engine coolant R: First period, 45,000 miles (72,000 km) or 36 months 
R: After that, every 30,000 miles (48,000 km) or 24 months 

Exhaust pipes and mountings I I I: Every 36 months 
FUEL Air filter* R R R: Every 36 months 

Fuel lines and connections (1) I I I: Every 36 months 
Fuel tank cap gasket R R: Every 72 months 

IGNITION Spark plugs R R: Every 72 months 
EVAP Charcoal canister I I: Every 72 months 
BRAKES Brake linings and drums (2) I I I I I: Every 24 months 

Brake pads and discs I I I I I: Every 24 months 
Brake line pipes and hoses I I I I I: Every 24 months 

See Page 
(item No.) 

MA-8 (item 12) 

MA-6 (item 2) 

MA-7 (item 6) 

MA-7 (item 6) 

MA-7 (item 7) 

MA-8 (item 11) 
MA-7 (item 5) 
MA-8 (item 10) 
MA-8 (item 9) 
MA-7 (item 3) 
MA-8 (item 8) 
MA-9 (item 1 5) 
MA-9 (item 14) 
MA-9 (item 13) 
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SCHEDULE B (Cont'd) 

Service interval Maintenance services beyond 60,000 miles (96,000 km) should continue to be performed at the same 1\ (Use odometer reading or intervals shown for each maintenance schedule. See Page 
System months, whichever comes first) 

Miles x 1,000 7.5 15 22.5 30 37.5 45 52.5 60 (item No.) 
\ Maintenance items Months 

km x 1,000 12 24 36 48 60 72 84 96 

CHASSIS Steering linkage I I I I I: Every 24 months MA-lO (item 16) 

SRS airbag I: First period, 10 years I: After that, every 2 years MA-lO (item 17) 
Ball joints and dust covers I I I I I: Every 24 months MA-11 (item 19) 
Automatic transmission, manual transmission I I I I I: Every 24 months MA-11 (item 20) and differential (ex. LSD) oil 

Limited slip differential (LSD) oil (3) I R I R I: Every 24 months MA-11 (item 20) 
R: Every 48 months MA-11 (item 21) 

Steering gear housing oil (4) I I I I I: Every 24 months MA-10 (item 18) 
Bolts and nuts on chassis and body (5) I I I I I: Every 24 months MA-12 (item 22) 

-- -~ -

* Mark indicates maintenance which is part of the warranty conditions for the engine control system. The warranty period is in accordance with the owner's 
guide or the warranty booklet. (*: California specification vehicles.) 
NOTE: 
(1) Includes inspection of vapor vent system. 
(2) Also applicable to lining drum for parking brake. 
(3) Check for oil leaks. 
(4) Check for oil leaks from steering gear box. 
(5) The applicable parts are listed below. 

• Front and rear suspension member to cross body. 
• Bolts for sheet installation. 
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MA-6 MAINTENANCE - Maintenance Operations 

,> ....... . 
" CH0744 CH0004 

~ Nippondenso Borroughs 

EC0003 EC0004 EC0001 

CORRECT WRONG WRONG 

CHOOB6 

MAINTENANCE OPERATIONS 
ENGINE 
Cold Engine Operations 
1. REPLACE TIMING BELT 

2. 

(a) Remove the timing belt. 
(See pages EM-22 to 25) 

(b) Install the timing belt. 
(See pages EM-28 to 31) 

INSPECT DRIVE BELTS 
(a) Visually check the belt for excessive wear, frayed 

cords etc. 
If necessary, replace the drive belt. 
HINT: Cracks on the rib side of a belt are considered ac-
ceptable. If the belt has chunks missing from the ribs, it 
should be replaced. 

(b) Using a belt tension gauge, check the drive belt 
tension. 

Belt tension gauge: 
Nippondenso BTG-20 (95506-00020) 
Borroughs No. BT-33-73F 

Drive belt tension: 
Alternator Used belt 

New belt 
PS pump Used belt 

New belt 
AIC Used belt 

New belt 

115 ± 20lb 
175 ± Sib 
100 ± 20 Ib 
160 ± 20 Ib 
105 ± 10 Ib 
160 ± 20 Ib 

If necessary, adjust the drive belt tension. 
HINT: 
• "New belt" refers to a belt which has been used less 

than 5 minutes on a running engine. 
• "Used belt" refers to a belt which has been used on a 

running engine for 5 minutes or more. 

• After replacing the drive belt, check that it fits properly 
in the ribbed grooves, especially in the places difficult 
to see. 

• After installing a new belt, run the engine for approx. 
5 minutes and then recheck the tension. 



Front 
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IGOOl1 

Back 
MA0293 

Drain Cock 
COO656 

3. REPLACE SPARK PLUGS 

4. 

5. 

6. 

7. 

(a) Disconnect the high-tension cords at the boot. Do not 
pull on the cords. 

(b) Using plug wrench (16 mm), remove the spark plugs. 

(c) Check the gap on the new plugs. 

Correct electrode gap 
7M-GE 1.1 mm (0.043 in.) 
7M-GTE 0.8 mm (0.031 in.) 

Recommended spark plugs: 
7M-GE ND PQ16R 

NGK BCPR5EP11 

7M-GTE ND PQ20R-P8 
NGK BCPR6EP-N8 

HINT: If adjusting the gap of a new plug, bend only the 
base of the ground electrode. Do not touch the tip. Never 
attempt to adjust the gap on a used plug. 

INSPECT AIR FILTER 
(a) Visually check that the air cleaner element is not ex-

cessively dirty, damaged or oily. 

If necessary, replace the air cleaner element. 
(b) Clean the element with compressed air. 

First blow from the back side thoroughly, then blow off 
the front side of the element. 

REPLACE AIR FIL TER 
Replace the air cleaner element with a new one. 

REPLACE ENGINE OIL AND OIL FILTER 
(See page LU-5) 

Oil grade: API grade SG, multigrade, fuel-efficient and 
recommended viscosity oil. 

Engine oil capacity: 
Drain and refill 

wlo Oil filter change 
4.1 liters (4.3 US qts, 3.6 Imp. qts) 

wi Oil filter change 
4.4 liters (4.7 US qts, 3.9 Imp. qts) 

REPLACE ENGINE COOLANT 
(See page CO-5) 

Coolant capacity (wi Heater or air conditioner): 
7M-GE MIT 8.1 liters (8.6 US qts, 7.1 Imp. qts) 

AIT 8.0 liters (8.5 US qts, 7.0 Imp. qts) 

7M-GTE MIT 8.2 liters (8.7 US qts, 7.2 Imp. qts) 
AIT 8.1 liters (8.5 US qts, 7.1 Imp. qts) 
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B 

.. 
Air should flow through freely and 
no charcoal should come out. EC3298 

MA0379 

S. INSPECT CHARCOAL CANISTER 
(a) Disconnect the hoses from the charcoal canister. Label 

the hoses for correct reinstallation. 

(b) Plug pipe A with your finger and blow compressed air 
(3 kg/cm2, 43 psi or 294 kPa) through pipe B (fuel 
tank side). 

• Check that air comes out of the bottom pipe C 
without resistance . 

• Check that no activated charcoal comes out. 
If necessary, replace the charcoal canister. 
HINT: Do not attempt to wash the charcoal. 
(c) Connect the hoses to the charcoal canister. 

9. REPLACE GASKET IN FUEL TANK CAP 
(a) Remove the old gasket (O-ring) from the tank cap. Do 

not damage the cap. 
(b) Install the new gasket by hand. 
(c) Inspect the cap for damage or cracks. 
(d) Install the cap and check the torque limiter. 

10. INSPECT FUEL LINES AND CONNECTIONS 
Visually inspect the fuel lines for cracks, leakage, loose con-
nections, deformation or tank band looseness. 

11. INSPECT EXHAUST PIPES AND MOUNTINGS 
Visually inspect the pipes, hangers, and connections for 
severe corrosion, leaks or damage. 

12. ADJUST VALVE CLEARANCE 
HINT: Check and adjust the valve clearance while the en-
gine is cold. 
(a) Remove the cylinder head covers. 
(b) Measure and adjust valve clearance. 

(See page EM-7) 
Valve clearance (cold): 

Intake 0.15 - 0.25 mm (0.006 - 0.010 in.) 
Exhaust 0.20 - 0.30 mm (O.OOS - 0.012 in.) 

(c) Reinstall the cylinder head covers. 
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MA0132 MA0317 

MA3159 

MA0057 MA0537 

BRAKES 

13. INSPECT BRAKE LINE PIPES AND HOSES 

HINT: Inspect in a well lighted area. Inspect the entire cir-
cumference and length of the brake hoses using a mirror 
as required. Turn the front wheels fully right or left before 
inspecting the front brake. 
(a) Check all brake lines and hoses for: 

• Damage • Corrosion 
• Wear • Leaks 
• Deformation • Bends 
• Cracks • Twists 

(b) Check all clamps for tightness and connections for 
leakage. 

(c) Check that the hoses and lines are clear of sharp 
edges, moving parts and the exhaust system. 

(d) Check that the lines installed in grommets pass 
through the center of the grommets. 

14. INSPECT FRONT AND REAR BRAKE PADS AND DISCS 
(See pages BR-28, 36) 

15. 

(a) Check the thickness of the disc brake pads and check 
for irregular wear. 

Minimum pad thickness: 1.0 mm (0.039 in.) 

HINT: If a squealing or scraping noise comes from the 
brake during driving, check the pad wear indicator. If there 
are traces of the indicator contacting the disc rotor, the 
disc pad should be replaced. 

(b) Check the disc for wear or runout. 

Minimum disc thickness: 
Front 21.0 mm (0.827 in.) 
Rear 17.0 mm (0.669 in.) 

Maximum disc runout: 0.13 mm (0.0051 in.) 

INSPECT PARKING BRAKE LININGS AND DRUMS 
(See page BR-41) 

(a) Check the lining-to-drum contact condition and lining 
wear. 

Minimum lining thickness: 1.0 mm (0.039 in.) 

(b) Check the brake drum for scoring or wear. 

Maximum drum inside diameter: 191 mm (7.52 in.) 

(c) Clean the brake parts with a damp cloth. 

HINT: Do not use compressed air to clean the brake parts. 
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MA0398 

MA0598 

(d) Settle the parking brake shoes and drum. When per-
forming the road test in item 23, do the following: 
• Drive the vehicle at approx. 30 mph (50 km/h) on 

a safe, level and dry road. 
• With the parking brake release button pushed in, 

pull on the lever with 9 kg (20 Ib, 88 N) of force. 
• Drive the vehicle for approx. 1/4 mile (400 meters) 

in this condition. 
• Repeat this procedure 2 or 3 times. 
• Check parking lever travel. 

If necessary, adjust the parking brake. 

CHASSIS 
16. INSPECT STEERING LINKAGE 

(a) Check the steering wheel freeplay. 
Maximum steering wheel freeplay: 30 mm (1.18 in.) 

With the vehicle stopped and pointed straight ahead, 
rock the steering wheel gently back and forth with 
light finger pressure. 

(b) Check the steering linkage for looseness or damage. 
Check that: 
• Tie rod ends do not have excessive play. 
• Dust seals and boots are not damaged. 
• Boot clamps are not loose. 

17. INSPECT SRS AIRBAG 
Visually inspect the steering wheel pad (airbag and inflater). 
• Use the diagnosis check to check if there are abnor-

malities. 
• Check that there are no cuts, cracks or noticeable color 

changes on the surface of the steering wheel pad or in 
the center groove of the pad. 

• Remove the steering wheel pad from the vehicle and 
check the wiring and steering wheel for damage and cor-
rosion due to rusting, etc. 

If necessary, replace the steering wheel pad. 
CAUTION: 
• For removal and f'eplacement of the steering wheel pad, 

see page SR-5 and be sure to perform the operation in 
the correct order. 

• Before disposing of the steering wheel pad, the airbag 
must first be deployed by using an SST. 
(See page AB-82) 

18. INSPECT STEERING GEAR HOUSING OIL 
Check the steering gear housing for oil leakage. 



Drain Plug 
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Drain Plug 

MA0399 

Dust 
Cover 

MA0401 

MA0172 

CJ / 
~ 

MA0400 

19. INSPECT UPPER AND LOWER BALL JOINTS AND DUST 
COVERS 
(a) Inspect the ball joints for excessive looseness. 

• Jack up the front of the vehicle and place wooden 
blocks with a height of 180 - 200 mm (7.09 -
7.87 in.) under the front tires. 

• Lower the jack until there is about half a load on 
the front coil springs. Place stands under the vehi-
cle for safety. 

• Make sure the front wheels are in a straight forward 
position, and block them with chocks. 

• Using a lever, pry up the end of the upper and low-
er arm, and check the amount of play. 

Maximum ball joint vertical play: 
Upper 0 mm (0 in.) 
Lower 0.3 mm (0.012 in.) 

If there is play, replace the ball joint. 
(b) Inspect the dust cover for damage. 

20. CHECK AUTOMATIC TRANSMISSION OR MANUAL 
TRANSMISSION AND DIFFERENTIAL OIL 
Visually check the automatic transmission or manual trans-
mission and differential for oil leakage. 
If leakage is found, check for cause and repair. 

21. REPLACE MANUAL TRANSMISSION AND DIFFERENTIAL 
OIL 
(a) Remove the drain plug and drain the oil. 
(b) Clean the drain plug. 
(c) Reinstall drain plug securely. 
(d) Add new oil until it begins to run out of the filler hole. 
Transmission oil-

Oil grade: API GL-4 or GL-5 
Viscosity: 

7M-GE SAE 75W-90 or 80W-90 
7M-GTE SAE 75W-90 

Capacity: 
7M-GE 

7M-GTE 

Differential oil-

2.4 liters 
(2.5 US qts, 2.1 Imp. qts) 
3.0 liters 
(3.2 US qts, 2.6 Imp. qts) 

Oil grade: API GL-5 hypoid gear oil or for LSD oil 
(LSD only) 

Viscosity: Above -18°C (OOF) SAE 90 
Below -18°C (O°F) SAE 80W-90 

Capacity: 1.3 liters (1.4 US qts, 1.1 Imp. qts) 
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22. REPLACE AUTOMATIC TRANSMISSION FLUID 
(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 

dipstick tube. 
Fluid: ATF DEXRON® n 
Drain and refill capacity (Reference): 

1.6 liters (1.7 US qts, 1.4 Imp. qts) 
MA0465 (d) Start the engine and shift the selector into all posi-

L....-_____________ ~~ tions from "P" through "L", and then shift into "P". 

Add if hot 

Add if cool 

MA0099 

MAOl16 
MA0402 

(e) With the engine idling, check the fluid level. Add fluid 
up to the "COOL" level on the dipstick. 

NOTICE: Do not overfill. 

23. TIGHTEN BOLTS AND NUTS ON CHASSIS AND BODY 
Tighten the following parts: 

• Front seat mounting bolts 
Torque: 375 kg-cm (27 ft-Ib, 37 N·m) 
• Front suspension member-to-body mounting bolts and 

nuts. 
Torque: 1,300 kg-cm (94 ft-Ib, 127 N·m) 
• Rear suspension member-to-body mounting bolts and 

nuts. 
Torque: 1,840 kg-em (133 ft-Ib, 180 N·m) 
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24. FINAL INSPECTION 

(a) Check the operation of the body parts: 

• Hood 
Auxiliary catch operates properly 
Hood locks securely when closed 

• Front and back doors 
Door locks operate properly 
Doors close properly 

• Seats 

MA-13 

Seat adjusts easily and locks securely in any po-
sition 
Front seat back locks securely in any position 
Folding-down rear seat backs lock securely 

(b) Road test 
• Check the engine and chassis for abnormal noises. 
• Check that the vehicle does not wander or pull to 

one side. 
• Check that the brakes work properly and do not 

drag. 
• Perform setting down of the parking brake shoes 

and drum. (See page MA-10) 
(c) Be sure to deliver a clean car and especially check: 

• Steering wheel 
• Shift lever knob 
• All switch knobs 
• Door handles 

• Seats 
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GENERAL MAINTENANCE 
These are the maintenance and inspection items 
which are considered to be the owner's responsi-
bility. They can be performed by the owner or he 
can have them done at a service shop. These items 
include those which should be checked on a daily 
basis, those which, in most cases, do not require 
(special) tools and those which are considered to 
be reasonable for the owner to perform. 
Items and procedures for general maintenance are 
as follows. 

OUTSIDE VEHICLE 

1. TIRES 

(a) Check the pressure with a gauge. If 
necessary, adjust. 

(b) Check for cuts, damage or excessive 
wear. 

2. WHEEL NUTS 
When checking the tires, check the nuts for 
looseness or for missing nuts. If necessary, 
tighten them. 

3. TIRE ROTATION 

It is recommended that tires be rotated every 
7,500 miles (12,000 km). 

4. WINDSHIELD WIPER BLADES 

Check for wear or cracks whenever they do 
not wipe cleanly. If necessary, replace. 

5. FLUID LEAKS 

(a) Check underneath for leaking fuel, oil, 
water or other fluid. 

(b) If you smell gasoline fumes or notice any 
leak, have the cause found and corrected. 

6. DOORS AND ENGINE HOOD 

(a) Check that all doors including the trunk 
lid, back door and tailgate operate 
smoothly, and that all latches lock se-
curely. 

(b) Check that the engine hood secondary 
latch secures the hood from opening 
when the primary latch is released. 

INSIDE VEHICLE 

7. LIGHTS 

(a) Check that the headlights, stop lights, 
taillights, turn signal lights, and other 
lights are all working. 

(b) Check the headlight aim. 

8. WARNING LIGHTS AND BUZZERS 

Check that all warning lights and buzzers func-
tion properly. 

9. HORN 

Check that it is working. 

10. WINDSHIELD GLASS 

Check for scratches, pits or abrasions. 

11. WINDSHIELD WIPER AND WASHER 

(a) Check operation of the wipers and 
washer. 

(b) Check that the wipers do not streak. 

12. WINDSHIELD DEFROSTER 
Check that air comes out from the defroster 
outlet when operating the heater or air condi-
tioner. 

13. REAR VIEW MIRROR 

Check that it is mounted securely. 

14. SUN VISORS 

Check that they move freely and are mount-
ed securely. 

15. STEERING WHEEL 

Check that it has specified freeplay. Be alert 
for changes in steering condition, such as hard 
steering, excessive freeplay or strange noise. 

16. SEATS 
(a) Check that all front seat controls such as 

seat adjusters, seatback recliner, etc. 
operate smoothly. 

(b) Check that all latches lock securely in any 
position. 

(c) Check that the locks hold securely in any 
latched position. 

(d) Check that the head restraints move up 
and down smoothly and that the locks 
hold securely in any latched position. 

(e) For folding-down rear seat backs, check 
that the latches lock securely. 

17. SEAT BELTS 

(a) Check that the seat belt system such as 
buckles, retractors and anchors operate 
properly and smoothly. 

(b) Check that the belt webbing is not cut, 
frayed, worn or damaged. 
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18. ACCELERATOR PEDAL 

Check the pedal for smooth operation and un-
even pedal effort or catching. 

19. CLUTCH PEDAL (See page CL-3) 

Check the pedal for smooth operation. 

Check that the pedal has the proper freeplay. 

20. BRAKE PEDAL (See page BR-5) 

(a) Check the pedal for smooth operation. 

(b) Check that the pedal has the proper 
reserve distance and freeplay. 

(c) Check the brake booster function. 

21. BRAKES 

At a safe place, check that the brakes do not 
pull to one side when applied. 

22. PARKING BRAKE (See page BR-7) 

(a) Check that the lever has the proper 
travel. 

(b) On a safe incline, check that vehicle is 
held securely with only the parking brake 
applied. 

23. AUTOMATIC TRANSMISSION "PARK" 
MECHANISM 

(a) Check the lock release button of the 
selector lever for proper and smooth 
operation. 

(b) On an safe incline, check that vehicle is 
held securely with the selector lever in 
"P" position and all brakes released. 

UNDER HOOD 

24. WINDSHIELD WASHER FLUID 
Check that there is sufficient fluid in the tank. 

25. ENGINE COOLANT LEVEL 

Check that the coolant level is between the 
"FULL" and "LOW" lines on the see-through 
reservoir. 

26. RADIATOR AND HOSES 

(a) Check that the front of the radiator is 
clean and not blocked with leaves, dirt 
or bugs. 

(b) Check the hoses for cracks, links, rot or 
loose connections. 

27. BATTERY ELECTROLYTE LEVEL 

Check that the electrolyte level of all battery 
cells is between the upper and lower level lines 
on the case. If level is low, add distilled water 
only. 

28. BRAKE AND CLUTCH FLUID LEVELS 
(a) Check that the brake fluid level is near the 

upper level line on the see-through 
reservoir. 

(b) Check that the clutch fluid level is within 
± 5 mm (0.20 in.) of the reservoir hem. 

29. ENGINE DRIVE BELTS 

Check all drive belts for fraying, cracks, wear 
or oiliness. 

30. ENGINE OIL LEVEL 

Check the level on the dipstick with the en-
gine turned off. 

31. POWER STEERING FLUID LEVEL 

Check the level. 
The level should be in the "HOT" or "COLD" 
range depending on the fluid temperature. 

32. AUTOMATIC TRANSMISSION FLUID LEVEL 

(a) Park the vehicle on a level surface. 

(b) With the engine idling and the parking 
brake applied, shift the selector into all 
positions from "P" to "L", and then shift 
into "P". 

(c) Pull out the dipstick and wipe off the fluid 
with a clean rag. Re-insert the dipstick 
and check that the fluid level is in the 
"HOT" range. 

(d) Perform this check with the fluid at nor-
mal driving temperature (70 - 80 0 C or 
158 - 176°F) 

HINT: Wait about 30'minutes before check-
ing the fluid level after extended driving at high 
speeds, in hot weather, in heavy traffic or with 
a trailer. 

33. EXHAUST SYSTEM 

Visually inspect for cracks, holes or loose 
supports. 

If any change in the sound of the exhaust or 
smell of the exhaust fumes is noticed, have 
the cause located and corrected. 
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EM-2 ENGINE MECHANICAL - Description 

DESCRIPTION 
The 7M-GE and 7M-GTE engines are an in-line 6-cylinder 3.0 liter DOHC 24 valve engine. 

7M-GE 

7M-GTE 

EM6822 EM6823 
EM6821 EM6824 



ENGINE MECHANICAL - Description EM-3 

The 7M-GE, 7M-GTE engines are an in-line 
6-cylinder engine with the cylinders numbered 
1-2-3-4-5-6 from the front. The crankshaft is sup-
ported by 7 bearings specified by the inside of the 
crankcase. These bearings are made of kelmet. 

The crankshaft is integrated with 1 2 weights 
which are cast along with it for balance. Oil holes 
are built into the crankshaft for supplying oil to the 
connecting rods, pistons and other components. 

These engine's ignition order is 1-5-3-6-2-4. The 
cylinder head is made of aluminum alloy, with a 
cross flow type intake and exhaust layout and with 
pent roof type combustion chambers. The spark 
plugs are located in the center of the combustion 
chambers. 

Exhaust and intake valves are equipped with ir-
regular pitch springs with symmetrical ends made 
of oil tempered silicon chrome steel wire which are 
capable of following the valves even at high engine 
speeds. 

Both the exhaust side cam shaft and the intake 
side cam shaft are driven by a single timing belt. 
The cam journal is supported at 7 places between 
the valve lifters of each cylinder and on the cylinder 
head of front end. Lubrication of the cam journal 
and cam is accomplished by oil being supplied 
through the oiler port in the center of the camshaft. 

Adjustment of the valve clearance is done by me-
ans of an outer shim type system, in which valve 
adjusting shims are located above the valve lifters. 
This permits replacement of the shims without 
removal of the camshafts. 

The resin timing belt cover is made in 2 pieces. 

Pistons are made of high temperature-resistant 
aluminum alloy, and depressions are built into the 
piston head to prevent interference with valves. 

Piston pins are the full-floating type, with the pins 
fastened to neither the piston boss nor the connect-
ing rods. Instead, snap rings are fitted on both ends 
of the pins, preventing the pins from falling out. 

The No.1 compression ring is made of stainless 
steel and the No.2 compression ring is made of cast 
iron. The oil ring is made of a combination of stain-
less steel. The outer diameter of each piston ring 
is slightly larger than the diameter of the piston and 
the flexibility of the rings allows them to hug the 
cylinder walls when they are mounted on the piston. 
Compression rings No. 1 and No. 2 work to pre-
vent the leakage of gas from the cylinder and the 
oil ring works to scrape oil off the cylinder walls 
to prevent it from entering the combustion 
chamber. 

The cylinder block is made of cast iron. It has 6 
cylinders which are approximately 1.6 times the 
length of the piston stroke. The top of the cylinders 
is shut off by the cylinder head and the lower end 
of the cylinders becomes the crankcase, in which 
the crankshaft is installed. In addition, the cylinder 
block contains a water jacket through which coolant 
is pumped to cool the cylinders. 

The oil pan is bolted to the bottom of the cylinder 
block. The oil pan is an oil reservoir made of pressed 
steel sheet. A dividing plate is included inside the 
oil pan to keep sufficient oil in the bottom of the 
pan even when the vehicle is tilted. This dividing 
plate also prevents the oil from making waves when 
the vehicle is stopped suddenly and thus shifting 
the oil away from the oil pump suction pipe. 
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TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Engine overheats Cooling system faulty Troubleshoot cooling system CO-4 

Incorrect ignition timing Reset timing IG-20 

Engine will not crank or Starting system faulty Troubleshoot starting system ST-2 

• cranks slowly 

Engine will not start/ Vacuum leaks Repair as necessary 
hard to start • PCV hoses 
(cranks OK) • EGR valve 

• Intake manifold 

• Air intake chamber 

• Throttle body 

• ISC valve 

Pulling in air between air flow meter and Repair as necessary 
throttle body 

Ignition problems Perform spark test IG-5,10 

• Ignition coil 

• Igniter 

• (7M-GE) 
Distributor 
(7M-GTE) 
Cam position sensor 

High-tension cord disconnected or broken Inspect cord IG-6, 11 

No fuel supply to injector Troubleshoot EF I system FI-10 

• No fuel in tank 

• Fuel pump not working 

• Fuel filter clogged 

• Fuel line clogged or leaking 

EF I system problems Repair as necessary 

ISC system problem Check ISC system FI-106 

Spark plugs faulty Inspect plugs IG-7 

Low compression Check compression EM-20,21 

Rough idle, stalls or Vacuum leaks Repair as necessary 

misses • PCV hoses 

• EGR valve 

• I ntake manifold 

• Air intake chamber 

• Throttle body 

• ISC valve 

Pulling in air between air flow meter and 
throttle body 

Incorrect idle speed Check ISC system FI-106 

Incorrect ignition timing Reset timing IG-20 

Ignition problems Perform spark test IG-5,10 

• Ignition coi I 

• Igniter 

• (7M-GE) 
Distributor 
(7M-GTE) 
Cam position sensor 

High-tension cord faulty Inspect cord IG-6, 11 

EFI system problems Repair as necessary 
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TROUBLESHOOTING (Cont'd) 

Problem Possible cause Remedy Page 

Rough idle, stalls or Spark plugs faulty I nspect plugs IG-7 

misses (cont'd) Engine overheats Check cooling system CO-4 

Low compression Check compression EM-20,21 

Engine hesitates/ Vacuum leaks Repair as necessary 
poor acceleration • PCV hoses 

• EGR valve 

• Intake manifold 

• Air intake chamber 

• Throttle body 

• ISC valve 

Pulling in air between air flow meter and Repair as necessary 
throttle body 

Incorrect ignition timing Reset timing IG-20 

Emission control system problem 
(cold engine) 

• EGR system always on Check EG R system EC-12,16 

High-tension cord faulty Inspect cord IG-6, 11 

Fuel system clogged Check fuel system FI-70 

Air cleaner clogged Check air cleaner MA-5 

E F I system problems Repair as necessary 

Spark plugs faulty I nspect plugs IG-7 

Engine overheats Check cooling system CO-4 

Low compression Check compression EM-20,21 

Engine diesels E F I system problems Repair as necessary 
(runs after ignition 
switch is turned off) 

Muffler explosion Deceleration fuel cut system always off Check EFI (fuel cut) system FI-124 
(after fire) on deceleration 
only 

Muffler explosion Air cleaner clogged Check air cleaner MA-5 
(after fire) all the time EF I system problem Repair as necessary 

Incorrect ignition timing Reset timing IG-20 

Engine backfires Vacuum leak Check hoses and repair as 

• PCV hoses necessary 

• EGR valve 

• Intake manifold 

• Air intake chamber 

• Throttle body 

• ISC valve 

Pulling in air between air flow meter and Repair as necessary 
throttle body 

EFI system problem Repair as necessary 

I nsufficient fuel flow Troubleshoot fuel system 

Incorrect ignition timing Reset timing IG-20 

Carbon deposits in combustion chambers Inspect cylinder head EM-32 
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TROUBLESHOOTING (Cont'd) 

Problem Possible cause Remedy Page 

Excessive oi I consumption Oil leak Repair as necessary LU-7 
PCV line clogged Check PCV system EC-5 
Piston rings worn or damaged Check rings EM-63 
Valve stem and guide worn Check valves EM-32 

Valve stem seal worn Check seals EM-32 

Poor fuel economy Fuel leak Repair as necessary 

Air cleaner clogged Check ai r cleaner MA-5 
Incorrect ignition timing Reset timing IG-20 
E F I system problems Repair as necessary 

• I njector faulty 

• Deceleration fuel cut system faulty 

Id Ie speed too high Check I SC system FI-106 
Spark plugs faulty Inspect plugs IG-7 

EGR system always on Check EG R system EC-12,16 

Low compression Check compression EM-20,21 
Tires improperly inflated Inflate tires to proper pressure 

Clutch sl ips Troubleshoot clutch 

Brakes drag Troubleshoot brakes 

Unpleasant odor I ncorrect idle speed Check ISC system FI-106 
Incorrect ignition timing Reset timing IG-20 

Vacuum leaks Repair as necessary 

• PCV hoses 

• EGR valve 

• Intake manifold 

• Air intake chamber 

• Throttle body 

E F I system problems Repair as necessary 
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ENGINE TUNE-UP 
INSPECTION OF ENGINE COOLANT 
(See page CO-51 

INSPECTION OF ENGINE OIL 
(See page LU-41 

INSPECTION OF AIR FILTER 
(See page MA-51 

INSPECTION OF BATTERY 
(See page CH-2) 

INSPECTION OF HIGH-TENSION CORDS 
(See pages IG-6, 11 I 

INSPECTION OF SPARK PLUGS 
(See page IG-71 

INSPECTION OF DRIVE BELTS 
(See page MA-41 

INSPECTION OF IGNITION TIMING 
(See page IG-201 

INSPECTION AND ADJUSTMENT OF VALVE 
CLEARANCE 

HINT: Check and adjust the valve clearance while the en-
gine is cold. 

(7M-GE) 

1. DRAIN COOLANT 
(See page CO-51 

EM3007 2. REMOVE NO.1 AIR CLEANER HOSE WITH AIR 
~------------------------~ 

CONNECTOR PIPE 

3. REMOVE AIR INTAKE CONNECTOR 
(a) Disconnect following cables: 

• Cruise control cable 
• Accelerator cable 
• (AfT) 

Throttle cable 

(bl Remove the PCV pipe. 

(c) Disconnect the accelerator rod. 

(d) Disconnect the water by-pass hoses from the throt-
tle body. 
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EM3014 

5 5 

EM2890 

(e) Disconnect following hoses: 
• VSV hose (for EGR) 
• BVSV hose 
• EGR vacuum modulator hoses 
• No.7 air hose 

(f) Disconnect the throttle position sensor connector. 

(g) Remove the throttle body brackets. 

(h) Remove the air intake connector bracket mounting 
bolts. 

(i) Remove the four bolts, two nuts, air intake connec-
tor and gasket. 

4. REMOVE CYLINDER HEAD COVERS 
(See step 15 on page EM-39) 

5. MEASURE VALVE CLEARANCE 
(a) Set No.1 cylinder to TDC/compression. 

• Turn the crankshaft pulley and align its groove with 
the "0" mark on the No.1 timing belt cover. 

• Check that the valve lifters on the No.1 cylinder are 
loose and valve lifters on the No.6 cylinder are tight. 

If not, turn the crankshaft pulley one complete revolution. 

(b) Measure the clearance of No.1 (IN) and No.4 (IN) and 
No.1 (EX) and No.5 (EX) valves. 
• Measure only those valves indicated in the figure. 
• Record the measurements which are out of specifi-

cation. They will be used later to determine the re-
quired replacement shims. 

Valve clearance (Cold): 
Intake 0.15 - 0.25 mm (0.006 - 0.010 in.) 
Exhaust 0.20 - 0.30 mm (0.008 - 0.012 in.) 
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(c) Turn the crankshaft pulley 2/3 revolution (240°) and 
measure the clearance of No.3 (IN) and No.5 (IN) and 
No.3 (EX) and No.6 (EX) valves. 

(d) 

• Check that the valve lifters on the No.3 cylinder are 
loose. 

• Measure only those valves indicated in the figure. 
• Record the measurements which are out of specifi-

cation. They will be used later to determine the re-
quired replacement shims. 

Turn the crankshaft pulley 2/3 revolution (240°) and 
measure the clearance of No.2 (IN) and No.6 (IN) and 
No.2 (EX) and No.4 (EX) valves. 
• Check that the valve lifters on the No.2 cylinder are 

loose. 
• Measure only those valves indicated in the figure. 
• Record the measurements which are out of specifi-

cation. They will be used later to determine the re-
quired replacement shims. 

6. ADJUST VALVE CLEARANCE 

(a) Remove the adjusting shim. 

• Turn the crankshaft to position the cam lobe of the 
camshaft on the adjusting valve upward. 

• Position the valve lifter notch so that the shim can 
be removed with a small screwdriver. 

• Using SST (AI. press down the valve lifter and place 
SST (B) between the camshaft and valve lifter. 
Remove SST (A). 

SST 09248-55010 
HINT: For easy removal of the shim, when positioning 
SST (B), set it on the lifter so there is space enough to be 
able to remove the shim. 

• Remove the adjusting shim with a small screwdriver 
and magnetic finger. 
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EM0532 

SST(A) 

EM5872 

(b) Determine the replacement shim size by using the fol-
lowing (Formula or Chart). 
• Using a micrometer, measure the thickness of the 

shim which was removed. 
• Calculate the thickness of the new shim so the 

valve clearance comes within specified value. 
T ........ Thickness of shim used 
A ........ Valve clearance measured 
N ........ Thickness of shim new 

Intake side: N = T + [A - 0.20 mm (0.0079 in.)] 
Exhaust side: N = T + [A - 0.25 mm (0.0098 in.)] 

• Select a new shim with a thickness as close as pos-
sible to the calculated value. 

HINT: Shims are available in 17 sizes, in increments of 
0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to 
3.300 mm (0.1299 in.). 

(c) Install the new adjusting shim. 

• Place the new adjusting shim on the valve lifter. 

• Using SST (A), press down the valve lifter and 
remove SST (B). 

SST 09248-55010 

(d) Recheck the valve clearance. 

7 . INSTALL CYLINDER HEAD COVERS 
(See step 4 on pages EM-55, 56) 

8. INSTALL AIR INTAKE CONNECTOR 

(a) Install a new gasket and air intake connector with the 
four bolts and two nuts. 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 

(b) Install the air intake connector bracket mounting bolts. 
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EM3008 

EM3007 

(c) Install the throttle body brackets. 
(d) Connect the throttle position sensor connector. 

(e) Connect following hoses: 
• No. 7 air hose 
• EGR vacuum modulator hoses 
• BVSV hose 
• VSV hose (for EGR) 

(f) Connect the water by-pass hoses. 

(g) Connect the accelerator connecting rod. 

(h) Install the PCV pipe. 
(i) Connect following cables: 

• (AfT) 
Throttle cable 

• Accelerator cable 
• Cruise control cable 

9. INSTALL NO.1 AIR CLEANER HOSE WITH AIR 
CONNECTOR PIPE 

10. FILL WITH COOLANT 
(See page CO-5) 
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(7M-GTE) 

1. REMOVE NO.1 AIR CLEANER HOSE 

2. DISCONNECT FOLLOWING CABLES AND ROD: 
(a) Accelerator link wi cable 

(b) Accelerator rod 
(c) (A/T) 

Throttle cable 

3. REMOVE ISC PIPE 

(a) Disconnect the six hoses from Ise pipe. 

(b) Remove the two bolts and Ise pipe. 

4. REMOVE PCV PIPE WITH HOSES 

(a) Disconnect the oxygen sensor wire from the two 
clamps. 

(b) Disconnect the No.4 pev hose from the pev pipe. 

(c) Remove the two bolts. 
(d) Disconnect the pev pipe with hoses from the cylinder 

head covers and throttle body. 

5. REMOVE INTAKE AIR CONNECTOR 

(a) Disconnect the air valve hose from intake air con-
nector. 

(b) Loosen the clamp and remove the two bolt. 

(c) Remove the intake air connector. 
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6. REMOVE IGNITION COIL COVER 
(a) Remove the oil filler cap. 

EM-13 

(b) Remove the five nuts and ignition coil cover. 

7. REMOVE IGNITION COIL WITH BRACKET 
(a) 

(b) 

(c) 

(d) 

(e) 

Disconnect the connector and ground strap. 

Remove the nut. 

Remove the No.1 and No.2 high-tension cords from 
ignition coil and clamp. 

Remove the ignition coil with bracket and high-tension 
cords. 

Remove the No.1 and No.2 high-tension cords from 
spark plugs. 

8. REMOVE CYLINDER HEAD COVERS 
(a) Remove the accelerator link. 

(b) Disconnect the No.3 PCV hose. 

(c) Remove the cylinder head covers. 

9. MEASURE VALVE CLEARANCE 
(See step 5 on pages EM-8, 9) 

10. ADJUST VALVE CLEARANCE 
(See step 6 on pages EM-9, 10) 

11. RECHECK VALVE CLEARANCE 

12. INSTALL CYLINDER HEAD COVERS 
(See step 4 on pages EM-55, 56) 

13. INSTALL IGNITION COIL WITH BRACKET 

(a) Install the No.1 and No.2 high-tension cords to spark 
plugs. 

(b) Install the ignition coil with bracket and high-tension 
cords. 
(See page IG-13) 

(c) Install the No.1 and No.2 high-tension cords to igni-
tion coil and clamp. 
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(d) Install and torque the nut. 

Torque: 55 kg-em (48 in-Ib, 5.4 Nom) 

HINT: Do not over tighten the nut. 

(e) Connect the ground strap and connector. 

14. INSTALL IGNITION COIL COVER 

(a) Install the ignition coil cover with five nuts. 

(b) Install the oil filler cap. 

15. INSTALL INTAKE AIR CONNECTOR 

(a) Install the intake air connector to throttle body. 

(b) Install and tighten the two bolts. 

(c) Tighten the clamp. 

(d) Connect the air valve hose to intake air connector. 

16. INSTALL PCV PIPE WITH HOSES 

(a) Install the PCV pipe with hoses to throttle body and 
cylinder head covers. 

(b) Install and tighten the two bolts. 

(c) Connect the No.4 PCV hose to the PCV pipe. 

(d) Connect the oxygen sensor wire to the two clamps. 

17 . INSTALL ISC PIPE 

(a) Install the ISC pipe with two bolts. 

(b) Connect the six hoses to ISC pipe. 
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18. CONNECT FOLLOWING CABLES AND ROD: 

(a) (AfT) 
Throttle cable 

(b) Accelerator rod 

(c) Accelerator link wi cable 

19. INSTALL NO.1 AIR CLEANER HOSE 

EM-15 
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Adjusting Shim Selection Chart 
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0691 - 0700--:;''2122Q4 24 2.6126 2612828 28128 28.30.30iJO 32Cl323.j**f3-4-34t 
0701 - 0.720 22,24242626282812812828130303032132323232343434 

0721 - 0725 '22i24 24 26126:2£sj2fJl.~0)3.<J,3oj30.32+32 32 32 34'34134134 
0726 - 0.740 2424,26 2612~8 28 30 30i30:30tJ2,32 32 32 34 34,34134 
0.741 - 0750 2412426 26 '28 28128130,3.029+~0~ili3,34,34}_4_34! 
~·770 24'2626282830303030303232 32 3~4 34 3434 
0771 - 0775 2426.26282830'30 30 3(t32'325i1J234i34+34'34~ 
0.776 - 0790 262612828'30'30.3030 32 '32.32 32;3-4+~_~-
0791 - 0800 26262828 '301303'0'3213232132 32 34 34 34 

Shim thicknesses (in.) 0801 - 0820 262828303032 3232132 3234 34 34; mm 
0821 - 0825 :262828303032 32'32132 34 34134134! Shim Shim Th ickness 0.826 - 0840 28281301303232323213434134)341 No. Thickness No. 
0841 - 0850 2812830;3032,32 32 34!34134134]341 

0.851 - 0.870 i28~30'3032'32134 34 34'34~34J 02 2.500 (0.0984) 20 2.950 (0.1161) 
0.871 - 0.875 2830303232:34134134,34 

0.876 - 0.890 3030323234134134134 04 2.550 (0.1004) 22 3.000 (0.1181) 
0.891 - 0.900 303032132134134134:, 
0.901 - 0.925 3032321341341 06 2.600 (0.1024) 24 3.050 (0.1201 ) 
0.926 - 0950 3232341341 
0.951 - 0975 ,32 3434, 08 2.650 (0.1043) 26. 3.100 (0.1220) 
0.976 - 1.000 134 34 
1.001 - 1025 134 10 2.700 (0.1063) 28 3.150 (0.1240) 

Intake valve clearance (cold): 12 2.750 (0.1083) 30 3.200 (0.1260) 
0.15 - 0.25 mm (0.006 - 0.010 in.' 14 2.800 (0.1102) 32 3.250 (0.1280) 

Example: A 2.800 mm shim is installed and the 
measured clearance is 0.450 mm. 16 2.850 (0.1122) 34 3.300 (0.1299) 
Replace the 2.800 mm shim with 18 2.900 (0.1142) 
shim No. 24 (3.050 mmL 



ENGINE MECHANICAL - Engine Tune-Up 

Adjusting Shim Selection Chart 

EXHAUST 

Shim thicknesses 

Exhaust valve clearance (cold): 
0.20 - 0.30 mm (0.008 - 0.012 in.) 

Example: A 2.800 mm shim is installed and the 
measured clearance is 0.450 mm. 
Replace the 2.800 mm shim with 
shim No. 22 (3.000 mm). 

Shim 
No. 
02 

04 

06 

08 

10 

12 

14 

16 

18 

Thickness 

2.500 (0.0984) 

2.550 (0.1004) 

2.600 (0.1024) 

2.650 (0.1043) 

2.700 (0.1063) 

2.750 (0.1083) 

2.800 (0.1102) 

2.850 (0.1122) 

2.900 (0.1142) 

Shim 
No. 
20 

22 

24 

26 

28 

30 

32 

34 

EM-17 

mm (in.) 

Thickness 

2.950 (0.1161) 

3.000 (0.1181) 

3.050 (0.1201) 

3.100 (0.1220) 

3.150 (0.1240) 

3.200 (0.1260) 

3.250 (0.1280) 

3.300 (0.1299) 



EM-18 ENGINE MECHANICAL - Idle and/or 2,500 rpm HC/CO Concentration Check Method 

IDLE AND/OR 2,500 RPM HC/CO 
CONCENTRATION CHECK METHOD 

NOTE: This check is used only to determine whether or 
not the idle and/or 2,500 rpm HC/CO complies with 
regulations. 

1. INITIAL CONDITIONS 
(a) Engine at normal operating temperature 
(b) Air cleaner installed 
(c) All pipes and hoses of air induction system con-

nected 
(d) All accessories switched OFF 
(e) All vacuum lines properly connected 
HINT: All vacuum hoses for EGR systems, etc. should be 
properly connected. 
(f) EFI system wiring connectors fully plugged 
(g) Ignition timing set correctly 
(h) Transmission in neutral 
(i) Tachometer and HC/CO meter calibrated and at 

hand. 

2. START ENGINE 

3. RACE ENGINE AT 2,SOO RPM FOR APPROX. 2 
MINUTES 

4. INSERT HC/CO METER TESTING PROBE INTO TAILPIPE 
AT LEAST 40 em (1.3 ft) 

S. CHECK HC/CO CONCENTRATION AT IDLE AND/OR 
2,SOO RPM 
Complete the measuring within three minutes. 
NOTE: When performing the 2 mode (2,500 rpm and idle) 
test, follow the measurement order prescribed by regu-
lations. 
If the HC/CO concentration at 2,500 rpm does not com-
ply with regulations, try the following procedure. 
Race the engine again at 2,500 rpm for approx. 1 
minute, and quickly repeat steps 4 and 5 above. This 
may correct the problem. 



HC 

High 

High 

High 

ENGINE MECHANICAL - Idle and/or 2,500 rpm HC/CO Concentration Check Method EM-19 

CO 

Normal 

Low 

High 

Troubleshooting 
If the HC/CO concentration does not comply with regula-
tions, perform troubleshooting in the order given below. 

1. Check oxygen sensor operation. 
(See page FI-119) 

2. See the table below for possible causes, and then inspect 
and correct the applicable causes if necessary. 

Symptoms Causes 

Rough idle 1. Faulty ignition: 
• Incorrect timing 
• Fouled, shorted or improperly gapped plugs 
• Open or crossed high-tension cords 
• Cracked distributor cap 

2. Incorrect valve clearance 
3. Leaky EGR valve 
4. Leaky intake and exhaust valves 
5. Leaky cylinder 

Rough idle 1. Vacuum leak: 
(Fluctuating HC reading) • Vacuum hose 

• EGR valve 
• Intake manifold (Air intake chamber) 
• Throttle body 
• ISC valve 
• Brake booster line 

2. Lean mixture causing misfire 

Rough idle 1 . Restricted air filter 
(Black smoke from exhaust) 2. Faulty EFI system: 

• Faulty pressure regulator 
• Clogged fuel return line 
• Faulty air flow meter 
• Defective water temp. sensor 
• Defective air temp. sensor 
• Faulty ECU 
• Faulty injector 
• Faulty cold start injector 
• Faulty throttle position sensor 



EM-20 ENGINE MECHANICAL - Compression Check 

EM5600 

EM3002 

COMPRESSION CHECK 
HINT: If there is lack of power, excessive oil consump-
tion or poor fuel economy, measure the cylinder compres-
sion pressure. 

(7M-GE) 
1. WARM UP ENGINE 

2. DISCONNECT COLD START INJECTOR CONNECTOR 

3. DISCONNECT HIGH-TENSION CORD FROM IGNITION COIL 

4. REMOVE THROTTLE BODY 

(a) Remove the PCV hose. 

(b) Disconnect the water by-pass hoses and plug the hose 
end. 

(c) Disconnect following hoses: 
• VSV hose (for EGR) 
• BVSV hose 
• EGR vacuum modulator hoses 
• No.7 air hose 

(d) Disconnect the throttle position sensor connector. 

(e) Remove the throttle body bracket. 

(f) Remove the four bolts, throttle body and gasket. 

5. REMOVE SPARK PLUGS 

6. CHECK CYLINDER COMPRESSION PRESSURE 

(a) Insert a compression gauge into the spark plug hole. 

(b) While cranking the engine with the starter motor, 
measure the compression pressure. 

HINT: Always use a fully charged battery to obtain en-
gine speed of 250 rpm or more. 
(c) Repeat steps (a) through (b) for each cylinder. 

Compression pressure: 
11.0 kg/cm2 (156 psi. 1,079 kPa) or more 

Minimum pressure: 
9.0 kg/cm2 (128 psi, 883 kPa) 

Difference between each cylinder: 
1.0 kg/cm2 (14 psi, 98 kPa) or less 

(d) If cylinder compression in one or more cylinders is low, 
pour a small amount of engine oil into the cylinder 
through the spark plug hole and repeat steps (a) 
through (b) for the cylinder with low compression. 
• If adding oil helps the compression, chances are that 

the piston rings and/or cylinder bore are worn or 
damaged. 

• If pressure stays low, a valve may be sticking or 
seating improperly, or there may be leakage past 
the gasket. 



ENGINE MECHANICAL - Compression Check EM-21 

(7M-GTE) 

1. WARM UP ENGINE 

2. DISCONNECT CAM POSITION SENSOR CONNECTOR 

3. DISCONNECT SOLENOID RESISTOR CONNECTOR 

4. REMOVE NO.1 AIR CLEANER HOSE 
(See step 1 on page EM-12) 

5. REMOVE PCV PIPE 

6. REMOVE IGNITION COIL 
(See steps 6. 7 on page EM-13) 

7. REMOVE SPARK PLUGS 

8. CHECK CYLINDER COMPRESSION PRESSURE 
(See step 7 on page EM-20) 

Compression pressure: 
10.0 kg/cm2 (142 psi. 981 kPa) or more 

Minimum pressure: 
9.0 kg/cm2 (128 psi. 883 kPa) 

Difference between each cylinder: 
1.0 kg/cm2 (14 psi. 98 kPa) or less 



EM-22 

No.3 Timing Belt 

ENGINE MECHANICAL - Timing Belt 

TIMING BELT 
COMPONENTS 

Timing Belt 
Camshaft Timing Pulley 

500 (36,49) 

Crankshaft Timing Pulley 

I kg·cm (ft·lb, N·m) I Specified torque EM5948 

REMOVAL OF TIMING BELT 

1. REMOVE RADIATOR 
(See page CO-9) 

2. REMOVE SPARK PLUGS 

3. REMOVE WATER OUTLET 

Remove the two bolts, water outlet and thermostat with 
gasket. 

4. REMOVE AIC BELT 



Matchmark 

ENGINE MECHANICAL - Timing Belt EM-23 

EM4578 

EM3018 

5. REMOVE FAN AND ALTERNATOR DRIVE BELT 

6. REMOVE PS BELT 

7. REMOVE NO.3 TIMING BELT COVER 

Remove the five bolts, nut and No.3 timing belt cover with 
the gasket. 

8. SET NO.1 CYLINDER TO TDC/COMPRESSION 

(a) Turn the crankshaft pulley and align its groove with 
the "0" mark on the No.1 timing belt cover. 

(b) Check that the matchmarks on the camshaft timing 
pulleys and No.2 timing belt cover are aligned. 

If not, turn the crankshaft pulley one complete revolution. 

9. REMOVE TIMING BELT FROM CAMSHAFT TIMING 
PULLEYS 

HINT: If reusing the timing belt, draw a direction arrow 
on the belt (in direction of engine revolution). 



EM-24 ENGINE MECHANICAL - Timing Belt 

EM3004 

EM2904 

EM2905 

(a) Loosen the idler pulley bolt and shift it left as far as 
it will go with a screwdriver and wrench. 

(b) Temporarily tighten the set bolt and then relieve the 
timing belt tension. 

(c) Remove the belt from the camshaft timing pulleys. 

HINT: 
• Support the belt so the meshing of the crankshaft tim-

ing pulley and timing belt does not shift. 
• Be careful not to drop anything inside the timing belt 

cover. 
• Do not allow the belt to come into contact with oil, water 

and dust. 

10. REMOVE CAMSHAFT TIMING PULLEYS 

Using SST to hold the pulley, remove the pulley bolt, tim-
ing pulley and match pin. 
SST 09278-54012 

HINT: Place the matchmarks on the camshaft timing pul-
ley where the straight pin inserted. 

NOTICE: Do not make use of the timing belt tension when 
removing and installing the pulley bolts. 

11. REMOVE CRANKSHAFT PULLEY 

(a) Using SST to hold the crankshaft pulley, loosen the 
pulley bolt. 

SST 09213-700 10 and 09330-00021 

(b) Remove SST and pulley bolt. 

(c) Using SST, remove the pulley. 

SST 09213-31021 

12. REMOVE PS AIR PIPE 



ENGINE MECHANICAL - Timing Belt EM-25 

F5623 

13. REMOVE NO.1 TIMING BELT COVER 

(a) Remove the A/C compressor without disconnecting 
hoses. 

(b) Remove the nine bolts, nut, A/C idler pulley bracket, 
compressor bracket and No.1 timing belt cover. 

14. REMOVE TIMING BELT 

15. REMOVE IDLER PULLEY AND TENSION SPRING 

16. REMOVE CRANKSHAFT TIMING PULLEY 

Using SST and a socket wrench, remove the crankshaft 
timing pulley. 

SST 09213-60017 (09213-00020, 09213-00030, 
09213-00050) 

17. REMOVE OIL PUMP DRIVE PULLEY 

Using a screwdriver to hold the pulley, remove the pulley 
bolt and pulley. 



EM-26 ENGINE MECHANICAL - Timing Belt 

EM0126 

EM0127 

EM0128 

EM0129 

EM0130 

INSPECTION OF COMPONENTS 
1. INSPECT TIMING BELT 

NOTICE: 
• Do not bend, twist or turn the belt inside out. 
• Do not allow the belt to come into contact with oil. water 

or steam. 
• Do not utilize belt tension when installing or removing 

the set bolt of the camshaft timing pulley. 

If there are defects as shown in the illustrations. Check the 
following points and replace the timing belt if necessary. 

(a) Premature parting 
• Check for proper installation. 
• Check the timing belt cover gasket for damage and 

proper installation. 

(b) If the belt teeth are cracked or damaged, check to see 
if the camshaft is locked. 

(c) If there is noticeable wear of cracks on the belt face, 
check to see if there are nicks on one side of the idler 
pulley lock. 

(d) If there is wear or damage on only one side of the belt, 
check the belt guide and the alignment of each pulley. 



ENGINE MECHANICAL - Timing Belt EM-27 

EM0131 

EM2909 

EM2910 

(e) If there is noticeable wear on the belt teeth, check 
the timing belt cover gasket for damage and correct 
gasket installation. Check for foreign material on the 
pulley teeth. 

2. INSPECT IDLER PULLEY 

3. 

Check the turning smoothness of the timing belt idler pulley. 

If necessary, replace the idler pulley. 

INSPECT TENSION SPRING 

Check the free length of the spring. 

Free length: 69 mm (2.72 in.) 
If not as specified, replace the spring. 



EM-28 ENGINE MECHANICAL - Timing Belt 

F5623 

EM2912 

EM2913 

INSTALLATION OF TIMING BELT 
(See page EM-22) 

1. INSTALL OIL PUMP DRIVE PULLEY 

(a) Install the pulley and bolt. 

(b) Using a screwdriver to hold the pulley, torque the pul-
ley bolt. 

Torque: 220 kg-cm (16 ft-Ib, 22 N·m) 

2. INSTALL CRANKSHAFT TIMING PULLEY 

Using SST and hammer, drive in the pulley. 

SST 09214-60010 

3. TEMPORARILY INSTALL IDLER PULLEY AND TENSION 
SPRING 
(a) Install the idler pulley and tension spring. 
(b) Pry the idler pulley toward the left as far as it will go 

and temporarily tighten it. 

HINT: Remove any oil or water on the idler pulley and keep 
it clean. 

4. TEMPORARILY INSTALL TIMING BELT 

NOTICE: The engine should be cold. 
HINT: If reusing the timing belt, install it with the rota-
tion direction mark pointing in the same direction as be-
fore disassembly. 
Install the timing belt on the crankshaft timing pulley, oil 
pump drive pulley and idler pulley. 

5. INSTALL NO.1 TIMING BELT COVER 

(a) Install the No.1 timing timing belt cover, A/C compres-
sor bracket and idler pulley bracket with the nine bolts 
and two nuts. 

(b) Install the A/C compressor. 

6. INSTALL PS AIR PIPE 



Matchmark 

ENGINE MECHANICAL - Timing Belt EM-29 

EM2915 

EM3014 

EM3023 

EM3024 

7. INSTALL CRANKSHAFT PULLEY 
(a) Align the pulley set key with the key groove of the 

pulley. 

(b) Install the pulley. 
(c) Using SST to hold the crankshaft pulley, install and 

torque the pulley bolt. 

SST 09213-70010 and 09330-00021 

Torque: 2,700 kg-em (195 ft-Ib, 265 N·m) 

8. SET NO.1 CYLINDER TO TOC/COMPRESSION OF 
CRANKSHAFT 
Turn the crankshaft pulley and align its groove with the 
"0" mark on the No.1 timing belt cover. 

9. INSTALL CAMSHAFT TIMING PULLEYS 

(a) Align the timing pulley matchmark with the No.2 tim-
ing belt cover matchmark. 

(b) Install the timing pulley. 

(c) Install the pin to the hole. 

HINT: 
• When replacing the camshaft or the camshaft timing 

pulley: 
Align the center holes of the camshaft and timing pul-
leys, as shown in the illustration and insert the straight 
pin. 

• When reusing the camshaft or camshaft timing pulleys: 
Checking that the straight pin hole position is in the same 
position it was at disassembly, insert the straight pin. 

(d) Install the washer and pulley bolt. 

(e) Using SST to hold the pulley, torque the pulley bolt. 
SST 09278-54012 

Torque: 500 kg-em (36 ft-Ib, 49 N·m) 

(f) Check that the matchmarks on the camshaft timing 
pulley are aligned with those on the No.2 timing belt 
cover. 
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Matchmark 

ENGINE MECHANICAL - Timing Belt 

Tension 

EM2916 

EM3005 

EM2916 

EM3018 

EM3045 

10. INSTALL TIMING BELT 
(a) Install the timing belt to the intake camshaft timing 

pulley, the exhaust camshaft timing pulley and then 
the idler pulley. 

(b) Check that the belt has tension as shown in the 
illustration. 

(c) Loosen the idler pulley mount bolt until the pulley is 
moved slightly by the spring tension. 

(d) Torque the idler pulley mount bolt. 

Torque: 500 kg-em (36 ft-Ib, 49 Nom) 

HINT: Check that the timing belt tension at A is equal to 
that at B. 

If not, readjust with the idler pulley. 

(e) Turn the crankshaft pulley two revolutions clockwise 
from TOC to TOC. 

(f) Check that the matchmarks on the camshaft timing 
pulleys are aligned with those on the No.2 timing belt 
cover. 

If the marks do not aligh, remove the timing belt and rein-
stall it. 

11. CHECK TIMING BELT TENSION 
(a) Turn both the intake and exhaust camshaft pulleys 

inward at the same time to slacken the timing belt at 
position A. 



ENGINE MECHANICAL - Timing Belt EM-31 

EM3046 

EM4578 

(b) Measure the timing belt deflection as shown. 
Belt deflection at 2 - 3 kg (4.4 - 6.6 Ib, 20 - 29 N): 

Cold Used belt 5 - 7 mm (0.20 - 0.28 in.) 
New belt 4 - 6 mm (0.16 - 0.24 in.) 

Hot (Referance) 3 - 5 mm (0.12 - 0.20 in.) 

If the measurement is not within specification, adjust by 
the idler pulley. 

12. INSTALL NO.3 TIMING BELT COVER 

Install the gasket and the belt cover with the five bolts and 
nut. 

13. INSTALL PS BELT 
(See page MA-4) 

14. INSTALL ALTERNATOR DRIVE BELT AND FAN 

Torque: Fan 
Adjusting bolt 

15. INSTALL AIC BELT 

16. INSTALL WATER OUTLET 

55 kg-cm (48 in.-Ib, 5.4 N ·m) 
130 kg-cm (9 ft-Ib, 5.4 N ·m) 

Install the thermostat with a new gasket and water outlet 
with the two bolts. 

17 . INSTALL SPARK PLUGS 

18. INSTALL RADIATOR 
(See page CO-14) 

19. INSTALL NO.1 AIR CLEANER HOSE WITH INTAKE AIR 
CONNECTOR PIPE 

20. START ENGINE 
Warm up the engine and inspect for leaks. 

21. ROAD TEST 
Road test vehicle. 

22. RECHECK COOLANT LEVEL 
(See page CO-5) 



EM-32 ENGINE MECHANICAL - Cylinder Head 

CYLINDER HEAD 
COMPONENTS 

7M-GE 

No.3 Cylinder Head --~~~=
Cover 

Exhaust Manifold 

400 (29,39) 1 
• Oil Seal ---eJ 

L 
• Oil Seal ___ --l 

• Gasket -----k..:::---

-tb.~ 
Wate~ Outlet . / ,~ '~' W 
HOUSing 1 

No, 2 Timing Belt 
Cover 

• Gasket 

800 (58,78) 

t 

Alternator Bracket -------~~ 

1 kg-cm (ft-Ib, N,m) I 

• Non-reusable part 

• Gasket ---iW, 

Specified torque 

I-;t:~~----- PCV Pipe 

V I 25 (22 in.·lb, 2.5) 1 

e 

~ --- No.1 Cylinder Head Cover 

200 (14, 20) 1 

------- Camshaft Bearing Cap 

~f1)-----Camshaft 

().. Adjusting Shim 
~ Valve Lifter 
-----Valve Keeper 

~ Valve Spring Retainer 
~ Valve Spring 

J5 • Valve Stem Oil Seal fi'I.: Valve Spring Seat 
U------Valve Guide Bushing 

«" • Snap Ring 

, V.," 
~~ No.2 Engin, H.ng" 

'-40-0-(:-29-,-3-'--9)-1 

1nii:5~,----- EG R Cooler 

~I 140 (10, 14) 

• Gasket 

9-'~---7---Delivery Pipe 
.J>J--::<----

• Gasket 
Air Intake Chamber 

• Gasket 

EM5946 



7M-GTE 

ENGINE MECHANICAL - Cylinder Head 

COMPONENTS (Cont'd) 

ISC Pipe 

No.2 Cylinder Head Cover 

PCV Pipe 

----- Heater Hose Clamp 

I 25 (22 in.·lb. 2.5) I 
"\---No.1 Cylinder Head Cover 

Turbocharger 200 (14.20) 

t 

Exhaust 
Manifold 
Heat 
Insulator 

I 

400 (29. 39) ~,J 

Exh.u" ~ 
Manifold 
Stay 

• Oil Seal ~ _~ Camshaft Bearing Cap 

\ -~ Camshaft 

~ ~ ~ Adjusting Shim 
• Oil Seal ~ ~ Valve Lifter 

E h M'f Id ~ -Valve Keeper 
x aust ani 0 ~ ----Valve Spring Retainer 

I· ~Valve Spring 
rA r =. Valve Stem Oil Seal 

, Q' Q ' ~ ____ Valve Spring Seat 
, n' Q 'dO- Valve Guide Bushing 

r C n r Q ' v: ~ -. Snap Ring 
,v- Valve \ '- No.2 Engine Hanger 

• Gasket 800 (58.78) I -. EG R Cooler e t 400 (29. 39) JiJ 

No.2 Timing 
Belt Cover 

Alternator Bracket 

• Gasket --"" ~ 

• Gasket 

• Gasket 

EM-33 

Air Intake Chamber 
with Connector 

I kg·cm (ft-Ib. N·m) I : Specified torque 
• Non·reusable part EM5947 



EM-34 ENGINE MECHANICAL - Cylinder Head 

EM3007 

EM3526 

PREPARATION FOR REMOVAL 
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 

BATTERY 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. DRAIN COOLANT 
(See page CO-5) 

3. DISCONNECT EXHAUST PIPE FROM EXHAUST 
MANIFOLD 

4. DISCONNECT FOLLOWING CABLE: 
(a) Accelerator link wi cable 
(b) Accelerator rod 
(c) (A/T) 

Throttle cable 

5. DISCONNECT GROUND STRAP FROM ENGINE REAR SIDE 

6. (7M-GE) 
REMOVE NO.1 AIR CLEANER HOSE WITH INTAKE AIR 
CONNECTOR PIPE 

(7M-GTE) 

REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

7. DISCONNECT FOLLOWING HOSES: 
(a) Cruise control vacuum hose 
(b) Charcoal canister hose 
(c) Brake booster hose 

8. REMOVE RADIATOR INLET HOSE 

9. DISCONNECT HEATER INLET HOSE 



ENGINE MECHANICAL - Cylinder Head EM-35 

E1885 

REMOVAL OF CYLINDER HEAD 
(See pages EM-32. 33) 

1. REMOVE ALTERNATOR 

(a) Disconnect the No.3 PCV hose. 

(b) Remove the drive belt. 
(c) Remove the alternator and adjusting bar. 

2. (7M-GTE) 
REMOVE PS RESERVOIR TANK 
Remove the two bolts. nut and reservoir tank with bracket. 

3. (7M-GTE) 
REMOVE CAM POSITION SENSOR 

4. REMOVE AIR INTAKE CHAMBER WITH CONNECTOR 

(a) Remove the PCV pipe. 

(b) Disconnect the following connectors: 

• (7M-GE) 
Cold start injector connector 

• Throttle position sensor connector 

• ISC valve connector 
(c) Disconnect the following hoses: 

• BVSV hose from throttle body 

• EGR hoses from throttle body 
• Vacuum transmitting pipe hoses from intake 

chamber 

• Pressure regulator hose 

• PS air hose 
• (7M-GTE) 

VSV hoses (for FPU) 

• (7M-GE) 
Diaphragm hose 

• (7M-GTE) 
Auxiliary air pipe hose from vacuum transmitting 
pipe hose 

• No.1 water by-pass hose from ISC valve 

• (7M-GE) 
No.3 water by-pass hose from throttle body 

• (7M-GTE) 
No.3 water by-pass hose from water by-pass pipe 

(d) Remove the EGR pipe mounting bolts. 
(e) Remove the manifold stay mounting bolts. 



EM-36 ENGINE MECHANICAL - Cylinder Head 

EM3008 

(f) (7M-GE) 
Remove the throttle body brackets. 

(g) (7M-GTE) 
Remove the ISC pipe. 

(h) (7M-GTE) 
Remove the air intake connector mounting bolts. 

(i) (7M-GE) 
Remove the air intake connector bracket mounting 
bolts. 

(j) Remove the cold start injector tube. 
(k) Remove the EGR vacuum modulator from the bracket. 

(I) Disconnect the engine wire from the clamps of intake 
chamber. 

(m) Remove the two nuts, five bolts, vacuum transmit-
ting pipes and intake chamber with connector and 
gasket. 

(n) (7M-GTE) 
Disconnect the cold start injector connector. 

5. (7M-GTE) 

REMOVE IGNITION COIL WITH BRACKET 
(See steps 6, 7 on page EM-13) 
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6. REMOVE ENGINE WIRE 
(al Disconnect the following connectors and wire: 

• Oxygen sensor connector 
• Oil pressure sender gauge connector 
• Water temp. sensor connector 

• Water temp. sender gauge connector 

• Cold start injector time switch connector 

• (7M-GEI 
Distributor connector 

• Injector connectors 

• Two VSV connectors 
• Knock sensor connector(s) 
• Ground strap from intake manifold 

• Check connector 

• (7M-GTE) 
Solenoid resister connector 

• (7M-GE) 
Ignition coil connector 
(7M-GTE) 
Igniter connectors 

• Noise filter connector 
• Main relay connector 
• Starter connector (terminal 50) 

• Transmission connectors 
(b) Remove the engine wire from the four clamps. 

7. REMOVE NO.1 FUEL PIPE 
(a) Remove the union bolt (7M-GE) or pulsation damper 

(7M-GTE) and two gaskets from the delivery pipe. 

(b) Remove the union bolt and two gaskets from the fuel 
support. 

(c) Remove the clamp bolt and No.1 fuel pipe with VSV. 

8. REMOVE NO.2 FUEL PIPE 
(a) Disconnect the fuel hose from the fuel support. 
(b) Remove the bolt, union bolt, No.2 fuel pipe and 

gaskets. 

9. (7M-GTE) 
REMOVE AUXILIARY AIR PIPE 

10. (7M-GE) 
REMOVE HIGH-TENSION CORDS AND DISTRIBUTOR 

11. (7M-GE) 
REMOVE OIL DIPSTICK 

12. (7M-GTE) 
REMOVE TURBOCHARGER 
(See steps 5 to 7 and 9 to 15 on pages TC-1 0 to 12) 
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13. REMOVE EXHAUST MANIFOLD 

(a) (7M-GTE) 
Remove the five nuts and heat insulators. 

(b) (7M-GTE) 
Remove the three bolts and exhaust manifold stay. 

(c) Remove the seven nuts, exhaust manifold and gasket. 

14. REMOVE WATER OUTLET HOUSING 

(a) (7M-GE) 
Remove the union bolts, union with No.4 water by-
pass hose and gaskets. 

(b) Disconnect the No.6 water by-pass hose from the 
water by-pass pipe. 

(c) Remove the bolt, two nuts, water outlet housing and 
gasket. 
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15. REMOVE CYLINDER HEAD COVERS 
(a) Remove the accelerator link. 
(b) Remove the heater hose clamp. 
(c) Remove the No. 1 and No.2 cylinder head covers. 

(d) Using SST, remove the No.3 cylinder head cover. 
SST 09923-00010 

16. REMOVE SPARK PLUGS 

17. REMOVE TIMING BELT AND CAMSHAFT TIMING 
PULLEYS 
(See steps 5 and 8 to 10 on pages EM-23, 24) 

18. REMOVE CYLINDER HEAD 
(a) Using SST, remove the head bolts gradually in three 

passes and in the numerical order shown. 
SST 09043-38100 
NOTICE: Head warpage or cracking could result from 
removing bolts in incorrect order. 

(b) Lift the cylinder head from the dowels on the cylinder 
block. As the cylinder head is lifted, separate the No.5 
water by-pass hose from the union. 

(c) Place the head on wooden blocks on a bench. 
If the cylinder head is difficult to lift off, pry with a screw-
driver between the cylinder head and block projection. 
NOTICE: 
• Be careful not to damage the cylinder head and block 

surface of the cylinder head gasket. 
• Be careful not to damage the VSV. 
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DISASSEMBLY OF CYLINDER HEAD 
(See pages EM-32, 33) 

1. REMOVE NO.2 TIMING BELT COVER 

2. REMOVE ALTERNATOR BRACKET 

3. REMOVE HEATER INLET HOSE 

4. REMOVE DELIVERY PIPE WITH INJECTORS 

(a) Remove the three bolts, and then remove the deliv· 
ery pipe with the injectors. 

HINT: When removing the delivery pipe, be careful not 
to drop the injectors. 
(b) Remove the six insulators and three spacers from the 

cylinder head. 

5. REMOVE INTAKE MANIFOLD 

Remove the four nuts, seven bolts, EGR valve, VSV, in-
take manifold and gasket. 

6. REMOVE NO.2 ENGINE HANGER AND GROUND STRAP 

7. REMOVE HEATER UNION 

8. REMOVE EGR COOLER 
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9. REMOVE BEARING CAPS AND CAMSHAFTS 
(a) Loosen each bearing cap bolt a little at a time and in 

the sequence shown in the figure. 
(b) Remove the camshaft bearing caps, oil seal and 

camshaft. 

10. REMOVE VALVE LIFTERS WITH SHIMS 
HINT: Arrange the valve lifters and shims in order. 

11. REMOVE VALVES 
(a) Using SST, press the valve spring and remove the two 

keepers. 
SST 09202-70010 
(b) Remove the spring retainer, valve spring, seat and 

valve. 
(c) Pry out the oil seal. 
HINT: Arrange the valves, spring seats, valve springs and 
retainers in correct order. 

INSPECTION, CLEANING AND REPAIR OF 
CYLINDER HEAD COMPONENTS 
1. CLEAN TOP OF PISTONS AND TOP OF CYLINDER BLOCK 

(a) Turn the crankshaft and bring each piston to top dead 
center. Using a gasket scraper, remove all the carbon 
from the piston tops. 

(b) Using a gasket scraper, remove all gasket material 
from the top of the block. Blow carbon and oil from 
the bolt holes. 

CAUTION: Protect your eyes when using compressed air. 

2. REMOVE GASKET MATERIAL 
Using a gasket scraper, remove all gasket material from 
the head and manifold surfaces. 
NOTICE: Be careful not to scratch the surfaces. 
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3. CLEAN COMBUSTION CHAMBER 

4. 

Using a wire brush, remove all the carbon from the com-
bustion chambers. 

NOTICE: Be careful not to scratch the head gasket con-
tact surface. 

CLEAN VALVE GUIDE BUSHINGS 

Using a valve guide brush and solvent, clean all the valve 
guide bushings. 

5. CLEAN CYLINDER HEAD 

Using a soft brush and solvent, thoroughly clean the head. 

6. INSPECT CYLINDER HEAD FOR FLATNESS 

Using a precision straight edge and thickness gauge, meas-
ure the surface contacting the cylinder block and manifold 
for warpage. 

Maximum warpage: 0.10 mm (0.0039 in.) 

If warpage is greater than maximum, replace the cylinder 
head. 
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7. INSPECT CYLINDER HEAD FOR CRACKS 

Using a dye penetrant, check the combustion chamber, in-
take and exhaust ports, head surface and the top of the 
head for cracks. 

If cracked, replace the head. 

8. CLEAN VALVES 

9. 

(a) Using a gasket scraper, chip any carbon from the valve 
head. 

(b) Using a wire brush, thoroughly clean the valve. 

INSPECT VALVE STEMS AND GUIDE BUSHINGS 

(a) Using a caliper gauge, measure the inside diameter 
of the valve guide bushing. 

Guide inside diameter: 6.010 - 6.030 mm 
(0.2366 - 0.2374 in.) 

(b) Using a micrometer, measure the diameter of the valve 
stem. 

Stem diameter: 
Intake 5.970 - 5.985 mm 

(0.2350 - 0.2356 in.) 
Exhaust 5.965 - 5.980 mm 

(0.2348 - 0.2354 in.) 

(c) Subtract the valve stem diameter measurement from 
the valve guide bushing inside diameter measurement. 

Standard stem oil clearance: 
Intake 0.025 - 0.060 mm 

(0.0010 - 0.0024 in.) 
Exhaust 0.030 - 0.065 mm 

(0.0012 - 0.0026 in.) 

Maximum stem oil clearance: 
Intake 0.08 mm (0.0031 in.) 
Exhaust 0.10 mm (0.0039 in.) 

If the clearance is greater than maximum, replace the valve 
and guide bushing. 
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Both intake and exhaust 

Bushing bore mm (in.) Bushing size 

11.000 - 11.027 Use STD (0.4331 - 0.4341) 

Over 11.027 
Use O/S 0.05 (0.4341 ) 

10. IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS 
(a) Insert an old valve wrapped with tape into the valve 

guide bushing and break off the valve guide bushing 
by hitting it with a hammer. 

NOTICE: Be careful not to damage the lifter hole. 

(b) Gradually heat the cylinder head to approx. 90°C 
(194°F). 

(c) Using SST and hammer, drive out valve guide bushing. 
SST 09201-70010 

(d) Using a caliper gauge, measure the valve guide bore 
of the cylinder head. 

(e) Select a new valve guide bushing. 

If the valve guide bushing bore of the cylinder head is more 
than 11.027 mm (0.4341 in.). machine the bore to the fol-
lowing dimensions. 

Rebored valve guide bushing bore dimension: 
11.050 - 11.077 mm (0.4350 - 0.4361 in.) 
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(f) Gradually heat the cylinder head to approx. 90°C 
( 194°F). 

(g) Using SST and hammer, drive in a new valve guide 
bushing until the snap ring makes contact with the 
cylinder head. 

SST 09201-70010 

(h) Using a sharp 6 mm (0.24 in.) reamer, ream the valve 
guide bushing to obtain standard specified clearance 
(See page EM-43) between the valve guide bushing 
and new valve. 

11. INSPECT AND GRIND VALVES 

(a) Grind the valve only enough to remove pits and 
carbon. 

(b) Check that the valve is ground to the correct valve 
face angle. 

Valve face angle: 44.5° 

(c) Check the valve head margin thickness. 

Standard margin thickness: 1.3 mm (0.051 in.' 

Minimum margin thickness: 0.5 mm (0.020 in.' 
If the valve head margin thickness is less than minimum, 
replace the valve. 

(d) Check the valve overall length. 

Standard overall length: 98.15 mm (3.8642 in.' 

Minimum overall length: 97.75 mm (3.8484 in.' 
If the valve overall length is less than minimum, replace 
the valve. 
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(e) Check the surface of the valve stem tip for wear. 

If the valve stem tip is worn, regrind it with grinder or 
replace the valve if necessary. 
NOTICE: Do not grind off more than minimum overall 
length (See page EM-45'. 

12. INSPECT AND CLEAN VALVE SEATS 

(a) Using a 45° cutter, resurface the valve seats. Remove 
only enough metal to clean the seats. 

(b) Check the valve seating position. 
Apply a thin coat of prussian blue (or white lead) to 
the valve face. Install the valve. Lightly press the valve 
against the seat. Do not rotate the valve. 

(c) Check the valve face and seat for the following: 
• If blue appears 360° around the face, the valve is 

concentric. If not, replace the valve. 
• If blue appears 360° around the valve seat, the 

guide and seat are concentric. If not, resurface the 
seat. 

• Check that the seat contact is on the middle of the 
valve face with the following width: 
1.0 - 1.4 mm (0.039 - 0.055 in.) 

If not, correct the valve seat as follows: 
• If seating is too high on the valve face use 30° and 

45° cutters to correct the seat. 

• If seating is too low on the valve face, use 60° and 
45 ° cutters to correct the seat. 
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(d) Hand-lap the valve and valve seat with an abrasive 
compound. 

13. INSPECT VALVE SPRINGS 

(a) Using a steel square, measure the squareness of the 
valve springs. 

Maximum squareness: 1.5 mm (0.059 in.) 

If squareness is greater than maximum, replace the valve 
spring. 

(b) Using calipers, measure the free length of the valve 
spring. 

Free length: 41.64 mm (1.6394 in.) 
If the free length is not within specification, replace the 
valve spring. 

(c) Using a spring tester, measure the tension of the valve 
spring at the specified installed length. 

Installed tension: 
16.0 kg (35 Ib, 157 N) at 35.0 mm (1.378 in.) 

If the installed tension is not as specified, replace the valve 
spring. 

14. INSPECT CAMSHAFT AND BEARING CAPS 
(a) Place the camshaft on V-blocks and, using a dial 

gauge, measure the circle runout at the center journal. 
Maximum circle runout: 0.03 mm (0.0012 in.) 

If the circle runout is greater than maximum, replace the 
camshaft. 
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(b) Using a micrometer, measure the cam lobe height. 

Standard cam lobe height: 
Intake 7M-GE 38.16 mm (1.5024 in.) 

7M-GTE 38.35 mm (1.5098 in.) 
Exhaust 38.35 mm (1.5098 in.) 

Minimum cam lobe height: 
Intake 7M-GE 37.85 mm (1.4902 in.) 

7M-GTE 38.00 mm (1.4961 in.) 
Exhaust 38.00 mm (1.4961 in.) 

If the cam lobe height is less than minimum, replace the 
camshaft. 

(c) Using a micrometer, measure the journal diameter. 

Standard diameter: 
No.1 journal 

26.949 - 26.965 mm (1.0610 - 1.0616 in.) 
No.2 - No.7 journals 

26.888 - 26.975 mm (1.0586 - 1.0620 in.) 

If the journal diameter is less than specified, replace the 
camshaft. 

15. INSPECT CAMSHAFT OIL CLEARANCE 

(a) Clean the bearing caps and camshaft journal. 
(b) Place the camshaft in the cylinder head. 
(c) Lay a strip of Plastigage across each journal. 

(d) Place the bearing caps with the top of the number on 
the cap pointing toward the front and in numerical ord-
er from the front side. 

(e) Install and torque the cap bolts gradually in the se-
quence shown in the figure. 

Torque: 200 kg-cm (14 ft-Ib, 20 N-m) 

HINT: Do not turn the camshaft while the Plastigage is 
in place. 
(f) Remove the caps and measure the Plastigage at its 

L-_____________ ---"E""M""29=27 widest point. 

Standard oil clearance: 
No.1 journal 

0.035 - 0.072 mm (0.0014 - 0.0028 in.) 
No.2 - No.7 journals 

0.025 - 0.093 mm (0.0010 - 0.0037 in.) 

Maximum oil clearance: 0.13 mm (0.0051 in.) 

If clearance is greater than maximum, replace the cylinder 
head and/or camshaft. 

(g) Clean out the pieces of Plastigage from the bearing 
caps and journals. 
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16. INSPECT CAMSHAFT THRUST CLEARANCE 
(a) Clean and install the camshaft and bearing caps. 

(b) Using a dial gauge, measure the thrust clearance while 
moving the camshaft back and forth. 

Standard thrust clearance: 0.08 - 0.19 mm 
(0.0031 - 0.0075 in.) 

Maximum thrust clearance: 0.30 mm (0.0118 in.) 
If clearance is greater than maximum, replace the camshaft 
and/or cylinder head. 

17. INSPECT VALVE LIFTER OIL CLEARANCE 
(a) Using a micrometer, measure the diameter of the valve 

lifter. 
Valve lifter diameter: 27.975 - 27.985 mm 

(1.1014 - 1.1018 in.) 

(b) Using a dial indicator, measure the inside diameter of 
the cylinder head bore. 

Lifter bore diameter: 28.000 - 28.021 mm 
(1.1024 - 1.1032 in.) 

(c) Subtract the valve lifter measurement from the 
cylinder head bore. 

Standard oil clearance: 0.015 - 0.046 mm 
(0.0006 - 0.0018 in.) 

Maximum oil clearance: 0.10 mm (0.0039 in.) 

If clearance is greater than maximum, replace the cylinder 
head and/or valve lifter. 

18. INSPECT INTAKE, EXHAUST MANIFOLDS AND AIR IN-
TAKE CHAMBER 
Using a precision straight edge and thickness gauge, check 
the surfaces contacting the cylinder head or intake manifold 
for warpage. 
Maximum warpage: 

Intake manifold 
Exhaust manifold 7M-GE 

7M-GTE 
Intake chamber 

0.10 mm (0.0039in.) 
0.75 mm (0.0295in.) 
0.50 mm (0.0197in.) 
0.10 mm (0.0039in.) 
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INSPECTION OF INTAKE AIR CONTROL SYSTEM 
(7M-GE only) 

1. CHECK AIR CONTROL VALVE OPERATION 

With 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacuum ap-
plied to the actuator, check that the control valve moves 
smoothly to the fully closed position. 

If not, adjust with the adjusting screw. 

2. CHECK VACUUM TANK BY BLOWING AIR INTO EACH 
PIPE 

(a) Check that air flows from pipe B to A. 

(b) Check that air does not flow from pipe A to B. 

(c) Apply 500 mmHg (19.69 in.Hg, 66.7 kPa) of vacu-
um to pipe B and check that there is no change in 
vacuum after one minute. 

If there is a change, replace the vacuum tank. 

3. CHECK VACUUM CIRCUIT CONTINUITY IN THE VSV BY 
BLOWING AIR INTO PIPE 

(a) Connect the VSV terminals to the battery terminals 
as illustrated. 

(b) Blow air into pipe E and check that air comes out of 
pipe G. 

(c) Disconnect the battery. 

(d) Blow air into pipe E and check that air comes out of 
the air filter. 

If a problem is found, replace the VSV. 
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ASSEMBLY OF CYLINDER HEAD 
(See pages EM-32. 43) 

HINT: 
• Thoroughly clean all parts to be assembled. 
• Before installing the parts, apply new engine oil to all 

sliding and rotating surfaces. 
• Replace all gaskets and oil seals with new ones. 

1. INSTALL VALVES 

2. 

(a) Insert the valves in the cylinder head valve guide bush-
ing. Make sure the valves are installed in correct order. 

(bl Using SST, install new oil seals on the valve guide 
bushings. 

SST 09201-41020 

(c) Install spring seats, springs and spring retainers. 

(d) Using SST, compress the valve retainers and place 
two keepers around the valve stem. 

SST 09202-70010 
(e) Tap the stem lightly to assure proper fit. 

INSTALL VALVE LIFTERS WITH SHIMS 

Check that the valve lifters rotates smoothly by hand. 

3. INSTALL CAMSHAFTS AND OIL SEALS 

(a) Apply engine oil to the lip of a new oil seal. 
(b) Install the oil seal to the camshaft. 
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(c) Coat all bearing journals with engine oil. 

(d) Place the camshafts on the cylinder head as shown 
in the illustration. 

HINT: The exhaust camshaft has a distributor (7M-GE) 
or cam position sensor (7M-GTE) drive gear. 

(e) Apply seal packing to the areas indicated in the illus-
tration. 

Seal packing: Part No.08826-00080 or equivalent 

HINT: Install the No.1 bearing cap immediately after ap-
plying the seal packing. 

(f) Place bearing caps on each journal with the front 
marks pointing toward the front and in numerical order 
from the front side. 

(g) Temporarily install the bearing cap bolts in the 
several passes in the sequence shown. 

(h) Using SST, tap in the camshaft oil seal. 

SST 09223-50010 

HINT: Be careful not to install the oil seal slantwise. 
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(i) Uniformily tighten the No.3 and No.7 bearing cap bolts 
in several passes, in the sequence shown. 

Torque: 200 kg-em (14 ft-Ib, 20 Nom) 

(j) Uniformily tighten other bearing cap bolts in several 
passes, in the sequence shown. 

Torque: 200 kg-em (14 ft-Ib, 20 Nom) 
(k) Check the camshaft thrust clearance. 

4. INSTALL EGR COOLER 

Install a new gasket and EGR cooler with the eight bolts. 
Torque: 140 kg-em (10 ft-Ib, 14 Nom) 

5. INSTALL HEATER UNION 

Install a new gasket, union, another gasket and union bolt 
to the cylinder head. Torque the union bolt. 
Torque: 600kg-em (43 ft-Ib, 59 Nom) 

6. INSTALL NO.2 ENGINE HANGER AND GROUND STRAP 
Torque: 400 kg-em (29 ft-Ib, 39 Nom) 

7 . INSTALL INTAKE MANIFOLD 

(a) Position a new gasket on the" cylinder head. 
(b) Install the intake manifold and VSV with the two nuts 

and seven bolts. 

(c) Install the EGR valve with the two nuts. 
(d) Torque the bolts and nuts. 

Torque: 180 kg-em (13 ft-Ib, 18 Nom) 
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8. INSTALL DELIVERY PIPE WITH INJECTORS 

(a) Install the six insulators into the injector hole of the 
cylinder head. 

(b) Install the black rings on the upper portion of each of 
the three spacers. Then install the spacers on the deliv-
ery pipe mounting hole of the cylinder head. 

(c) Place the injectors together with the delivery pipe on 
the cylinder head. 

(d) Make sure that the injectors rotate smoothly. 

(e) Install the three thinner spacers and bolts. 
Torque the bolts. 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 

9. INSTALL ALTERNATOR 8RACKET 

Torque: 400 kg-em (29 ft-Ib, 39 N ·m) 

10. INSTALL NO.2 TIMING BELT COVER 



12 8 4 2 5 

ENGINE MECHANICAL - Cylinder Head EM-55 

EM2961 

EM2962 

9 13 

INSTALLATION OF CYLINDER HEAD 
(See pages EM-32. 33) 

1 . INSTALL CYLINDER HEAD 

(a) Apply seal packing to the two locations shown. 

Seal packing: Part No. 08826-00080 or equivalent 

(b) Place a new cylinder head gasket on the cylinder 
block. 

NOTICE: Be careful of the installation direction. 

(c) Place the cylinder head on the cylinder head gasket, 
and connect the No.5 water by-pass hose to the 
union. 

(d) Apply a light coat of the engine oil on the threads and 
under the cylinder head bolts. 

(e) Using SST. install and uniformily tighten the fourteen 
cylinder head bolts in several passes and in the se-
quence shown. 

SST 09043-38100 

Torque: 800 kg-cm (58 ft-Ib. 78 N ·m) 

2. INSTALL CAMSHAFT TIMING PULLEYS AND TIMING 
BELT 

EX (See steps 8 to 11. and 14 on pages EM-29 to 31) 

IN 

14 10 6 3 7 11 
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3. INSTALL SPARK PLUGS 

4. INSTALL CYLINDER HEAD COVERS 
(a) Using SST. install the No.3 cylinder head cover. 

SST 09923-00010 
Torque: 180 kg-cm (13 ft-Ib. 18 N·m) 
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(b) Apply seal packing to the cylinder head as shown in 
the illustration. 

Seal packing: Part No. 08826-00080 or equivalent 

(c) Install the No.1 and No.2 cylinder head covers. 
Torque: 25 kg-em (22 in.-Ib, 2.5 Nom) 

(d) Install the heater hose clamp. 
(e) Install the accelerator link. 

5. INSTALL WATER OUTLET HOUSING 
(a) Install a new gasket and water outlet housing with 

the bolt and two nuts. 

(b) Connect the No.6 water by-pass hose. 

(c) (7M-GE) 
Install unions with No.4 water by-pass hose to the 
water outlet housing with new gaskets and union 
bolts. 

6. INSTALL EXHAUST MANIFOLD 
(a) Face a new exhaust gasket so the protrusion is fac-

ing the rear and install on the cylinder head. 
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(b) Install the exhaust manifold with the seven nuts. 

Torque: 400 kg-em (29 ft-Ib. 39 N·m) 

(e) (7M-GTE) 
Install the exhaust manifold stay with the three bolts. 

(d) (7M-GTE) 
Install the heat insulators with the five bolts. 

7. (7M-GTE) 
INSTALL TURBOCHARGER 
(See steps 4 to 8 and 10 to 12 on pages TC-15 to 18) 

8. (7M-GE) 
INSTALL OIL DIPSTICK 

9. (7M-GE) 
INSTALL DISTRIBUTOR AND HIGH-TENSION CORDS 
(See page IG-19) 

10. (7M-GTE) 
INSTALL AUXILIARY AIR PIPE 
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11. INSTALL NO.2 FUEL PIPE 

(a) Install a new gasket, No.2 fuel pipe, another gasket 
and union bolt to the pressure regulator. 

Torque: 250 kg-em (18 ft-Ib, 25 N·m) 

(b) Install the No.2 fuel pipe to the delivery pipe with the 
bolt. 

(c) Connect the fuel hose to fuel return pipe support. 

12. INSTALL NO.1 FUEL PIPE 

(a) Install the No.1 fuel pipe with VSV with the clamp 
bolt. 

(b) Connect the pipe to the fuel pipe support with the un-
ion bolt and new gaskets. Torque the union bolt. 

Torque: 300 kg-em (22 ft-Ib, 29 N·m) 

(c) Connect the pipe to the delivery pipe with the union 
bolt (7M-GE) or pulsation damper (7M-GTE) and new 
gaskets. Torque the union bolt or pulsation damper. 

Torque: 400 kg-em (29 ft-Ib, 39 N ·m) 

13. INSTALL ENGINE WIRE 

(a) Install the engine wire to the four clamps. 

(b) Connect the following connectors and wire: 

• Transmission connectors 

• Starter connector (Terminal 50) 

• Main relay connector 

• Noise filter connector 

• (7M-GE) 
Ignition coil connector 

• (7M-GTE) 
Igniter connectors 

• (7M-GTE) 
Solenoid resister connector 

• Check connector 

• Ground strap to intake manifold 

• Knock sensor connector 

• Two VSV connectors 

• Injector connectors 

• (7M-GE) 
Distributor connector 

• Cold start injector time switch connector 

• Water temp. sender gauge connector 

• Water temp. sensor connector 

• Oil pressure sender gauge connector 

• Oxygen sensor connector 

14. (7M-GTE) 
INSTALL IGNITION COIL WITH BRACKET 
(See steps 13. 14 on pages EM-13. 14) 
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15. INSTALL AIR INTAKE CHAMBER WITH CONNECTOR 

(a) Position a new gasket on the intake manifold. 

(b) (7M-GTE) 
Connect the cold start injector connector. 

(c) Install the intake chamber with connector and vacu-
um transmitting pipes with the two nuts and five bolts. 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 

(d) Connect the engine wire to the clamps of the intake 
chamber. 

(e) Install new gaskets and cold start injector tube. 

Torque: To delivery pipe 
300 kg-em (22 ft-Ib, 29 N ·m) 

To cold start injector 
180 kg-em (13 ft-Ib, 18 N·m) 

(f) Install the EGR vacuum modulator to the bracket. 

(g) (7M-GE) 
Install the air intake connector bracket mounting bolts. 

(h) (7M-GE) 
Install the throttle body brackets. 
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(i) (7M-GTE) 
Install the ISC pipe and connect the hoses. 

(j) Install the EGR pipe mounting bolts. 

(k) Install the manifold stay mounting bolt. 

(I) Connect the following hoses: 

• (7M-GE) 
No.3 water by-pass hose to throttle body 

• (7M-GTE) 
No.3 water by-pass hose to water by-pass pipe 

• No.1 water by-pass hose to union of cylinder block 

• (7M-GTE) 
Auxiliary air pipe hose to vacuum transmitting pipe 

• (7M-GE) 
Diaphragm hose 

• (7M-GTE) 
VSV hoses (for FPU) 

• PS air hose 
• Pressure regulator hose 

• Vacuum transmitting pipe hose to intake chamber 

• EGR hoses to throttle body and vacuum transmit-
ting pipe. 

• BVSV hose to throttle body 
(m) Connect the following wires: 

• ISC valve connector 

• Throttle position sensor connector 

• (7M-GE) 
Cold start injector connector 

(n) Install the PCV pipe. 

16. (7M-GTE) 
INSTALL CAM POSITION SENSOR 
(See steps 1, 2 on page IG-24) 
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17. (7M-GTE) 
INSTALL PS RESERVOIR TANK 

Install the PS reservoir tank with bracket. 

18. INSTALL ALTERNATOR AND ADJUSTING BAR 

(a) Install the alternator and adjusting bar. 
(b) Install the drive belt. 

(See page MA-6) 

(c) Connect the No.3 PCV pipe. 

19. CONNECT HEATER INLET HOSE 

20. INSTALL RADIATOR INLET HOSE 

21. CONNECT FOLLOWING HOSES: 

(a) Charcoal canister hose 

(b) Cruise control vacuum hose 

(c) Brake booster hose 

22. (7M-GE) 
INSTALL NO.1 AIR CLEANER HOSE WITH INTAKE AIR 
CONNECTOR PIPE 

(7M-GTE) 
INSTALL NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

23. CONNECT GROUND STRAP TO ENGINE REAR SIDE 

24. CONNECT FOLLOWING CABLES AND ROD: 
(a) (AfT) 

Throttle cable 
(b) Accelerator rod 

(c) Accelerator link wf cable 
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25. CONNECT EXHAUST PIPE TO EXHAUST MANIFOLD 

26. FILL WITH COOLANT 
(See page CO-5) 

27. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

28. START ENGINE 
Warm up the engine and check for leaks. 

29. PERFORM ENGINE ADJUSTMENT 
Recheck the ignition timing. 

30. ROAD TEST 
Road test vehicle. 

31. RECHECK COOLANT AND ENGINE OIL LEVELS 
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Piston 
Piston Pin ---

CYLINDER BLOCK 

___ COMPONENTS 

Piston Ring 

Q---o • Snap Ring 

Connecting Rod 

EM-63 

Connecting Rod B . eanng 

Cylinder Block 

Oil Pump Drive Shaft 

Oil Pump 

I kg-cm (ft-Ib, N·m) I : • N . Specified torque 
___ on-reusable part 

• Gasket 

I 1,040 (75, 102) 

• Oil Seal 

Rear Oil Seal Retainer 

Oil Nozzle (7M-GTE) 

I 250 (18,25) I 
Crankshaft Upper 
Thrust Washer 

Crankshaft 

Main Bearing 

Main Bearing Cap 

Oil Pan 

EM6855 
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REMOVAL OF ENGINE 
1 . REMOVE HOOD 

2. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 
BATTERY 

3. 

4. 

5. 

6. 

CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (- I terminal ca-
ble is disconnected from the battery. 

REMOVE ENGINE UNDER COVER 

DRAIN COOLANT FROM RADIATOR AND CYLINDER 
BLOCK 
(See page CO-51 

DRAIN ENGINE OIL 

(7M-GEI 
REMOVE AIR CLEANER CASE WITH HOSES 
(a) Disconnect the air flow meter connector. 
(b) Disconnect the PS air hose. 
(c) Remove the three bolts and air cleaner case with 

hoses. 
(7M-GTE) 
REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND 
NO.2 AIR CLEANER HOSES 

7. REMOVE NO.7 AIR CLEANER HOSE WITH AIR FLOW 
METER AND AIR CLEANER CAP 
(a) Disconnect the three air hoses and PCV hose. 
(b) Disconnect the air flow meter connector. 
(c) Disconnect the PS air hose. 

8. REMOVE RADIATOR 
(See page CO-9) 

9. REMOVE AIC BELT 

10. REMOVE ALTERNATOR DRIVE BELT, WATER PUMP 
PULLEY AND FLUID COUPLING 

11. REMOVE PS BELT 

12. DISCONNECT FOLLOWING HOSES: 
(a) Brake booster hose 
(b) Heater valve hose 
(c) Cruise control hose 
(d) Charcoal canister hose 
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13. DISCONNECT FOLLOWING CONNECTORS AND WIRES: 

(a) Ground strap from LH front fender apron 
(b) Battery positive cable from battery 
(c) Noise filter connector 
(d) Theft deterrent horn connector 
(e) Check connector 
(f) (7M-GTE) 

Solenoid resister connector 
(g) (7M-GT) 

Ignition coil connector 
(7M-GTE) 
Igniter connectors 

(h) Main relay connector 
(i) Alternator connector and wire 
(j) (7M-GE) 

Oxygen sensor connector 
(k) Heater valve connector 
(I) Ground strap from engine rear side 
(m) Engine and ECT connectors 

14. DISCONNECT FOLLOWING CABLES: 

(a) Cruise control cable 
(b) Accelerator cable 
(c) (A/T) 

Throttle cable 

15. DISCONNECT HEATER HOSES 

16. REMOVE AIC COMPRESSOR WITHOUT DISCONNECTING 
HOSES 

17. (7M-GTE) 
REMOVE NO.6 AIR CLEANER HOSE 

18. (7M-GTE) 
REMOVE RADIATOR OUTLET HOSE 

19. REMOVE PS PUMP WITHOUT DISCONNECTING HOSES 

20. (MIT) 
REMOVE SHIFT LEVER 

21. DISCONNECT GROUND STRAP FROM FUEL HOSE CLAMP 

22. (7M-GTE) 
REMOVE ENGINE MOUNTING ABSORBER 
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23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

DISCONNECT FUel PIPES 

REMOVE EXHAUST PIPE 

REMOVE PROPelLER SHAFT 
(See page PR-3) 

DISCONNECT SPEEDOMETER CABLE 

(AfT) 
REMOVE MANUAL SHIFT LINKAGE 

REMOVE NO.1 FRONT CROSS MEMBER 

(MfT) 
REMOVE CLUTCH RELEASE CYLINDER 

PLACE JACK UNDER TRANSMISSION 

Be sure to put a wooden block between the jack and the 
transmission oil pan to prevent damage. 

31. INSTALL A WOODEN BLOCK BETWEEN COWL PANel 
AND CYLINDER HEAD REAR END TO PREVENT DAMAGE 
TO HEATER HOSE 

32. REMOVE ENGINE REAR SUPPORT MEMBER WITH 
GROUND STRAP FROM BODY 

33. REMOVE ENGINE WITH TRANSMISSION 
(a) Attach the engine hoist chain to the two engine 

hangers. 
(b) Remove the mounting nuts and washers. 

(c) Lift the engine with transmission out of the vehicle 
slowly and carefully. 

HINT: Make sure the engine is clear of all wiring and 
hoses. 

34. PLACE ENGINE ON TO ENGINE STAND 

35. (AfT) 
REMOVE AfT OIL COOLER PIPES 

36. REMOVE TRANSMISSION 

37. (7M-GE) 
REMOVE CLUTCH COVER AND DISC 
(See page CL-11) 
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OISASSEMBL Y OF CYLINDER BLOCK 
(See page EM-63) 

1. REMOVE FLYWHEEL OR DRIVE PLATE AND REAR END 
PLATE 

2. INSTALL ENGINE STAND FOR DISASSEMBLY 

3. REMOVE TIMING BELT 
(See steps 3, 7, 9 and 11 to 17 on pages EM-22 to 25) 

4. REMOVE CYLINDER HEAD 
(See steps 1 to 15 and 18 on pages EM-35 to 39) 

5. REMOVE WATER BY-PASS PIPE AND HOSES 
(a) Remove the two nuts from the timing belt case. 

(b) Remove the three bolts from the cylinder block and 
the water by-pass pipe and hose with gasket. 

6. REMOVE GROUND STRAP FROM CYLINDER BLOCK 

7. (7M-GE) 
REMOVE VACUUM CONTROL VALVE SET 

8. REMOVE FUEL RETURN PIPE SUPPORT 

Remove the two nuts, fuel pipe support and insulator. 

9. REMOVE ENGINE MOUNTING BRACKETS 

10. (7M-GE) 
REMOVE OIL FILTER 
(See page LU-5) 

(7M-GTE) 
REMOVE OIL FILTER BRACKET 
(See step 4 on page LU-16) 

11. (7M-GE) 
REMOVE OIL HOLE COVER PLATE 

12. REMOVE PS PUMP BRACKET 

13. REMOVE OIL PAN 
(See step 15 on page LU-9) 

14. REMOVE TIMING BELT CASE WITH WATER PUMP 

Remove the seven bolts and three nuts, and remove the 
timing belt case and gaskets. 
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15. REMOVE REAR OIL SEAL RETAINER 
Remove the five bolts, and remove rear oil seal retainer and 
gasket. 

16. REMOVE OIL PUMP DRIVE SHAFT 

(a) Remove the bolt and oil pump drive shaft. 

(b) While turning oil pump drive shaft, slowly pull out so 
as not to damage the bearing. 

17. REMOVE OIL PUMP 

(a) Loosen the union nut. 

(b) Remove the two bolts, and remove the oil pump. 

18. CHECK CONNECTING ROD THRUST CLEARANCE 

Using a dial gauge, measure the thrust clearance. 

Standard clearance: 0.160 - 0.296 mm 
(0.0063 - 0..De17 in.) 00 I 

Maximum clearance: 0.3 mm (0.Or2.:tn.) ['je,". \ , 
:' I 

If clearance is greater than maximum, replace the c6;'nect-
ing rod and/or crankshaft. 

19. REMOVE CONNECTING ROD CAPS AND CHECK OIL 
CLEARANCE 
(a) Using a punch or numbering stamp, place matchmarks 

on the connecting rod and cap to ensure correct reas-
sembly. 

(b) Remove the rod cap nuts. 



Plastigage 

/' 

Front Mark 
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(c) Using a plastic-faced hammer, tap the rod bolts lightly 
and lift off the rod cap. 

HINT: Keep the lower bearing inserted with the cap. 

(d) Clean the bearings and crankshaft pins. 

(e) Inspect each bearing for pitting and radial scratches. 

If bearings are damaged, replace the bearings. 

(f) Lay a strip of Plastigage across the crankshaft pin. 

(g) Align the rod and cap marks and fit on the cap. 
Torque the rod cap nuts. 

Torque: 650 kg-cm (47 ft-Ib. 64 N ·m) 
HINT: Do not turn the crankshaft. 

(h) Remove the rod cap. 

(i) Measure the plastigage at its widest point. 

Standard clearance: 0.021 - 0.053 mm 
(0.0008 - 0.0021 in.) 

Maximum clearance: 0.07 mm (0.0028 in.) 

If the clearance is greater than maximum, replace the bear-
ings and/or grind the crank pins. 

Undersized bearing: U/S 0.25 

(j) Clean any Plastigage from the bearing and crankshaft 
pin. 
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No.1 - No.3 Crank Pin 

Front .... 

Mark 
0, 1 or 2 

Mark 
1,2,3,4 
or 5 

Mark 
1,2 or 3 
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HINT: If using a standard size bearing, replace with one 
having the same number. If the number of the bearing can-
not be determined, select a bearing from the table below 
according to the numbers imprinted on the connecting rod 
cap and crankshaft. There are five sizes of standard bear-
ings, marked "1", "2", "3", "4" and "5" accordingly. 

---------------
Number marked 

Rod cap 1 1 2 1 2 

Crankshaft 0 1 0 2 1 

Bearing 1 2 2 3 3 

Example: Rod cap" 2", Crackshaft "1" 
(Reference) 

Mark Big End Inner Crank Pin 
Diameter Diameter 

0 51.993 - 52.000 
-

(2.0470 - 2.0472) 

1 55.015 - 55.025 51.985 - 51.992 
(2.1659 - 2.1663) (2.0446 - 2.0469) 

2 55.026 - 55.035 51.976 - 51.984 
(2.1664 - 2.1667) (2.0463 - 2.0466) 

3 55.036 - 55.045 
(2.1668 - 2.1671) -

-~-. 

4 - -

5 - -

U/S 55.015 - 55.045 51.725 - 51.735 
0.25 (2.1659 - 2.1671) (2.0364 - 2.0368) 

3 2 3 3 
--

0 2 1 2 

3 4 4 5 

Bearing "3" 

mm (in.) 

Bearing Center 
Wall Thickness 

-

1.490 - 1.495 
(0.0587 - 0.0589) 

1.496 - 1.500 
(0.0589 - 0.0591) 

1.501 - 1.505 
(0.0591 - 0.0593) 

1 .506 - 1.51 0 
(0.0593 - 0.0594) 

1.511 - 1.515 
(0.0595 - 0.0596) 

1.622 - 1.632 
(0.0639 - 0.0643) 

20. REMOVE PISTON AND CONNECTING ROD ASSEMBLIES 

(a) Remove all the carbon from the top of the cylinder. 

(b) Cover the rod bolts with a short piece of hose to pro-
tect the crank pin from damage. 

(c) Push the piston and connecting rod assembly out 
through the top of the cylinder block. 
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(d) Arrange the pistons and connecting rod caps in order . 

21. CHECK CRANKSHAFT THRUST CLEARANCE 

Using a dial gauge, measure the crankshaft thrust clear-
ance while prying the crankshaft back and forth with a 
screwdriver. 

Standard clearance: 0.05 - 0.25 mm 
(0.0020 - 0.0098 in.) 

Maximum clearance: 0.30mm (0.0118 in.) 

If the clearance is greater than maximum, replace the thrust 
washers as a set and/or crankshaft. 

L...-______________ E_M_29_7--'2 HINT: Thrust washer thickness: 

4 8 12 14 10 6 2 
~,J 

3 7 11 13 9 
EM2973 

STD 2.925 - 2.975 mm (0.1152 - 0.1171 in.) 
OIS 0.125 2.988 - 3.038mm (0.1176 - 0.1196in.) 

22. REMOVE MAIN BEARING CAPS AND CHECK OIL 
CLEARANCE 
(a) Uniformly loosen and remove the main bearing cap 

bolts in several passes, in the sequence shown. 

(b) Using the removed bearing cap bolts, wiggle the bear-
ing cap back and forth, and remove it with the lower 
bearing and thrust washers (No.4 journal only). 

HINT: 
• Keep the lower bearing inserted with the cap. 
• Arrange the caps and lower thrust washers in correct 

order. 

(c) Lift off the crankshaft. 

HINT: Keep the upper bearings and upper thrust wash-
F2147 ers (for the No.4 journal only) inserted in the cylinder block. L...-_______________ --' 

EM6853 

(d) Clean the journals and bearings. 
(e) Check the journals and bearings for pitting and 

scratches. 
If the journal or a bearing is damaged, grind or replace the 
crankshaft and replace the bearings. 
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No.1, No.2 Journal 

No.3, No.4 Journal 

Mark 
0, 1 or 2 
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No.5, No.6 Journal 

EM6890 
EM6954 

(f) Install the upper main bearing on the cylinder block 
and crankshaft. 

(g) Lay a strip of Plastigage across the main journals. 

(h) Install the main bearing caps. Torque the cap bolts. 

Torque: 1,040 kg-cm (75 ft-Ib, 102 Nom) 
HINT: Do not turn crankshaft. 

(i) Remove the main bearing caps. 

(j) Measure the Plastigage at its widest point. 

Standard clearance: 0.030 - 0.048 mm 
(0.0012 - 0.0019 in.) 

Maximum clearance: 0.07 mm (0.0028 in.) 
If the oil clearance is greater than maximum, replace the 
bearings. If necessary, replace the crankshaft. 

Undersized bearing: U/S 0.25 

HINT: If using a standard size bearing, replace with one 
having the same number. If the number of the bearing can-
not be determined, select a bearing from the table below 
according to the numbers imprinted on the cylinder block 
and crankshaft. There are five sizes of standard bearings, 
marked "1", "2", "3", "4" and "5" accordingly. 

---------- Number marked 

Cylinder Block 1 1 2 1 2 3 2 3 3 

Crankshaft 0 1 0 2 1 0 2 1 2 

Bearing 1 2 2 3 3 3 4 4 5 

Example: Cylinder Block" 2", Crankshaft" 1" = Bearing" 3" 
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~Mark 
~ 1,2,3,4",5 

No.5 - No.7 Journal 
Mark 
1, 2 or 3 

Upper 

F0738 
C5087 

EM4130 

(Reference) 
mm (in.) 

Mark Cylinder Block Main Journal Bearing Center 
Main Journal Bore Diameter Wall Thickness 

0 60.007 - 60.012 - (2.3625 - 2.3627) -

1 64.024 - 64.030 60.001 - 60.006 1.988 - 1.991 
(2.5206 - 2.5209) (2.3622 - 2.3624) (0.0783 - 0.0784) 

2 64.031 - 64.036 59.994 - 60.000 1.992 - 1.994 
(2.5209 - 2.5211) (2.3620 - 2.3622) (0.0784 - 0.0785) 

3 64.037 - 64.042 1.995 - 1.997 
(2.5211 - 2.5213) - (0.0785 - 0.0786) 

4 1.998 - 2.000 - - (0.0787 - 0.0787) 

5 2.001 - 2.003 - -
(0.0788 - 0.0789) 

U/S 64.022 - 64.046 59.730 - 59.740 2.123 - 2.133 
0.25 (2.5205 - 2.5215) (2.3516 - 2.3520) (0.0086 - 0.0840) 

23. REMOVE CRANKSHAFT 
(a) Lift out the crankshaft. 
(b) Remove the upper main bearings and upper thrust 

washers from the cylinder block. 

(c) Clean out the scraps of Plastigage from bearing and 
journals. 

HINT: 
• Arrange the caps, bearings and thrust washers in cor-

rect order. 

• The pilot bearing in the crankshaft rear end is perma-
nently lubricated and requires no cleaning or lubrication. 

24. (7M-GTE) 
REMOVE OIL NOZZLES 
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INSPECTION OF CYLINDER BLOCK 

1. REMOVE GASKET MATERIAL 

Using a gasket scraper, remove all the gasket material from 
the cylinder block surface. 

2. CLEAN CYLINDER BLOCK 

Using a soft brush and solvent, clean the block. 

3. INSPECT TOP OF CYLINDER BLOCK FOR FLATNESS 

Using a precision straight edge and thickness gauge, meas-
ure the surfaces contacting the cylinder head gasket for 
warpage. 

Maximum warpage: 0.05 mm (0.0020 in.) 

If warpage is greater than maximum, replace the cylinder 
block. 

4. INSPECT CYLINDERS FOR VERTICAL SCRATCHES 

Visually check the cylinder for vertical scratches. 

If deep scratches are present, rebore all six cylinders. If 
necessary, replace the cylinder block. 

5. INSPECT CYLINDER BORE DIAMETER 

Using a cylinder gauge, measure the cylinder bore diameter 
at positions A, Band C in the thrust and axial directions. 
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Cylinder Bore Size Mark 
(0, 1, 2, 3 or 4) 

> EM5746 
EM5745 

EM2976 

EM2977 

HINT: There are five sizes of standard cylinder bore 
diameter, marked "0", "1", "2", "3" and "4" accord-
ingly. The mark is stamped on the cylinder block as shown 
in the illustration. 

Standard cylinder bore diameter: 
STD size 

Mark "0" 82.990 - 83.000 mm 
(3.2673 - 3.2677 in.) 

Mark "1" 83.001 - 83.010 mm 
(3.2677 - 3.2681 in.) 

Mark "2" 83.011 - 83.020 mm 
(3.2681 - 3.2685 in.) 

Mark "3" 83.021 - 83.030 mm 
(3.2685 - 3.2689 in.) 

Mark "4" 83.031 - 83.040 mm 
(3.2689 - 3.2693 in.) 

Maximum cylinder bore diameter: 
STD size 83.24 mm (3.2772 in.) 
O/S 0.50 83.74 mm (3.2968 in.) 

If the diameter is greater than maximum, rebore all six 
cylinders. If necessary, replace the cylinder block. 

6. REMOVE CYLINDER RIDGES 
If the wear is less than 0.2 mm (0.008 in.), use a ridge 
reamer to machine the top of the cylinder. 

DISASSEMBLY OF PISTON AND CONNECTING 
ROD ASSEMBLIES 
(See page EM-63) 

1. CHECK FIT BETWEEN PISTON AND PIN 

Try to move the piston back and forth on the piston pin. 
If any movement is felt, replace the piston and pin as a set. 

2. REMOVE PISTON RINGS 
(a) Using a piston ring expander, remove the compres-

sion rings. 
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(b) Remove the two side rails and oil ring expander by 
hand. 

HINT: Arrange the rings in correct order. 

3. DISCONNECT CONNECTING ROD FROM PISTON 

(a) Using needle-nose pliers, remove the snap rings from 
the piston. 

(b) Gradually heat the piston to approx. 60°C (140°F). 

(c) Using a plastic-faced hammer and brass bar, lightly 
tap out the piston pin and remove the connecting rod. 

HINT: 
• The piston and pin are a matched set. 

• Arrange the pistons, pins, rings, connecting rods and 
bearings in correct order. 
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INSPECTION OF PISTON AND CONNECTING 
ROD ASSEMBLIES 

1. CLEAN PISTON 
(a) Using a gasket scraper, remove the carbon from the 

piston top. 

(b) Using a groove cleaning tool or broken ring, clean the 
ring grooves. 

(c) Using a soft brush and solvent, thoroughly clean the 
piston. 

NOTICE: Do not damage the piston. 

2. INSPECT PISTON DIAMETER AND OIL CLEARANCE 

(a) Using a micrometer, measure the piston diameter at 
a right angle to the piston pin hole center line, 22 mm 
(0.87 in.) from the piston head. 

HINT: There are five sizes of standard piston diameter, 
marked "0", "1", "2", "3" and "4" accordingly. The 
mark is stamped on the piston as shown in the illustration. 
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Piston diameter: 
STD size 

7M-GE Mark "0" 82.900 - 82.910 mm 
(3.2638 - 3.2642 in.) 

Mark "1" 82.911 - 82.920 mm 
(3.2642 - 3.2646 in.) 

Mark "2" 82.921 - 82.930 mm 
(3.2646 - 3.2650 in.) 

Mark "3" 82.931 - 82.940 mm 
(3.2650 - 3.2653 in.) 

Mark "4" 82.941 - 82.950 mm 
(3.2654 - 3.2657 in.) 

7M-GTE Mark "0" 82.910 - 82.920 mm 
(3.2642 - 3.2646 in.) 

Mark "1" 82.921 - 82.930 mm 
(3.2646 - 3.2650 in.) 

Mark "2" 82.931 - 82.940 mm 
(3.2650 - 3.2653 in.) 

Mark "3" 82.941 - 82.950 mm 
(3.2654 - 3.2657 in.) 

Mark "4" 82.951 - 82.960 mm 
(3.2658 - 3.2661 in.) 

O/S 0.50 
7M-GE 83.40 - 83.45 mm 

(3.2835 - 3.2854 in.) 
7M-GTE 83.41 - 83.46 mm 

(3.2839 - 3.2858 in.) 

(b) Measure the cylinder bore diameter in thrust direc-
tions. (See page EM-74) 

(c) Subtract the piston diameter measurement from the 
cylinder bore diameter measurement. 

Standard oil clearance: 
7M-GE 0.08 - 0.10 mm (0.0031 - 0.0039 in.) 
7M-GTE 0.07 - 0.09 mm (0.0028 - 0.0035 in.) 

Maximum oil clearance: 0.13 mm (0.0051 in.) 

If the oil clearance is greater than maximum, replace the 
piston. If necessary, rebore all six cylinders and replace all 
six pistons. If necessary, replace the cylinder block. 
HINT: (Use cylinder block sub-assembly) 
When installing a standard piston, install one with the same 
mark as the standard bore diameter mark on the cylinder 
block. 

3. INSPECT CLEARANCE BETWEEN WALL OF RING GROOVE 
AND NEW PISTON RING 

Using a thickness gauge, measure the clearance between 
new piston ring and the wall of the piston ring groove. 

, I 

Ring groove clearance: 0, De\ <x( ,Ij[)! \ 
No.1 0.03 - 0.07 mm (0.0012 - 0.0028 in.) 
No.2 0.02 - 0.06 mm (0.0008 - 0.0024 in.) 

If the clearance is not within specification, replace the 
piston. 



~ 
7M-GE 

7M-GTE 
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EM0224 82920 

No.1 

STO Limit 

0.23 - 0.38 0.68 
(0.0091 - 0.0150) (0.0268) 

0.29 - 0.44 0.74 
(0.0114 - 0.0173) (0.0291 ) 

f'" 

4. INSPECT PISTON RING END GAP 
(a) Insert the piston ring into the cylinder. 

(b) Using a piston, push the ring a little beyond the bot-
tom of the ring travel. 
(110 mm (4.33 in.) from the top surface of cylinder 
block) 

(c) Using a thickness gauge, measure the end gap. 

Ring end gap: 
mm (in.) 

No.2 Oil 

STO Limit STO Limit 

0.10 - 0.40 1.00 

0.25 - 0.53 1.13 (0.0039 - 0.0157) (0.0394) 

(0.0098 - 0.0209) (0.0445) 0.10 - 0.44 1.04 
,Cl\ D:! (0.0039 - 0.0173) (0.0409) 

( ,D\ ' O\~)? 
) If the diameter IS geater than maXimum, rebore all SIX 

cylinders, or replace the cylinder block. 

EM0289 EM0290 

5. CHECK PISTON PIN FIT 
At 60°C (140°F) you should be able to push the pin into 
the piston with your thumb. 

If the pin can be installed at a lower temperature, replace 
the piston. 

6. INSPECT CONNECTING ROD 
(a) Using a rod aligner and thickness gauge, check the 

connecting rod alignment. 
• Check for bend. 

Maximum bend: 
0.05 mm (0.0020 in.) per 100 mm (3.94 in.) 

If bend is greater than maximum, replace the connecting 
rod assembly. 

• Check for twist. 
Maximum twist: 

0.15 mm (0.0059 in.) per 100 mm (3.94 in.) 

If twist is greater than maximum, replace the connecting 
rod assembly. 
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(b) Inspect the oil clearance between the rod bushing and 
piston pin. 

• Using a caliper gauge, measure the inside diameter 
of the connecting rod bushing. 

Bushing inside diameter: 22.005 - 22.017 mm 
(0.8663 - 0.8668 in.) 

• Using a micrometer, measure the piston pin di-
ameter. 

Piston pin diameter: 21.996 22.009 mm 
(0.8660 - 0.8665 in.) 

• Subtract the piston pin diameter measurement from 
the bushing inside diameter measurement. 

Standard oil clearance: 0.005 - 0.011 mm 
(0.0002 - 0.0004 in.) 

Maximum oil clearance: 0.02 mm (0.0008 in.) 
If the oil clearance is greater than maximum, replace the 
bushing. If necessary, replace the piston and piston pin as-
sembly. 

7. IF NECESSARY, REPLACE CONNECTING ROD BUSHING 
(a) Using SST and a press, press out the bushing. 

SST 09222-30010 

(b) Align the oil holes of a new bushing and connecting 
rod. 

(c) Using SST and a press, press in the bushing. 
SST 09222-30010 
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(d) Using a pin hole grinder, hone the bushing to obtain 
the specified clearance between the bushing and 
piston pin. 

(e) Check the piston pin fit at normal room temperature. 
Coat the piston pin with engine oil and push it into 
the connecting rod with your thumb. 
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BORING OF CYLINDERS 

HINT: 
• Bore all six cylinders for the oversized piston outside di-

ameter. 

• Replace the piston rings with ones to match the over-
sized pistons. 

1. SELECT OVERSIZED PISTON 

Oversized piston diameter: 
O/S 0.50 7M-GE 83.40 - 83.45 mm 

(3.2835 - 3.2854 in.) 
7M-GTE 83.41 - 83.46 mm 

(3.2839 - 3.2858 in.) 

2. CALCULATE AMOUNT TO BORE CYLINDER 
(a) Using a micrometer, measure the piston diameter at 

a right angle to the piston pin hole center line, 22 mm 
(0.87 in.) from the piston head. 

(b) Calculate the amount each cylinder is to be rebored 
as follows: 
Size to be rebored = P + C - H 
P = Piston diameter 
C = Piston clearance 

7M-GE 0.08 - 0.10 mm 
(0.0020 - 0.0028 in.) 

7M-GTE 0.07 - 0.09 mm 
(0.0028 - 0.0035 in.) 

H = Allowance for honing 
0.02 mm (0.0008 in.) or less 

3. BORE AND HONE CYLINDERS TO CALCULATED 
DIMENSIONS 
Maximum honing: 0.02 mm (0.0008 in.) 

NOTICE: Excess honing will destroy the finished 
roundness. 
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INSPECTION AND REPAIR OF CRANKSHAFT 
1. INSPECT CRANKSHAFT FOR RUNOUT 

(a) Place the crankshaft on V-blocks. 
(b) Using a dial indicator, measure the circle runout at the 

center journal. 
Maximum circle runout: 0.06 mm (0.0024 in.) 

If the circle runout is greater than maximum, replace the 
crankshaft. 

2. INSPECT MAIN JOURNALS AND CRANK PINS 
(a) Using a micrometer, measure the diameter of each 

main journal and crank pin. 

Journal diameter: 
STD size 59.994 - 60.012 mm 

(2.3620 - 2.3627 in.) 
U/S 0.25 59.730 - 59.740 mm 

(2.3516 - 2.3520 in.) 
Crank pin diameter: 

STD size 51.976 - 52.000 mm 
(2.0463 - 2.0472 in.) 

U/S 0.25 51.725 - 51.735 mm 
(2.0364 - 2.0368 in.) 

If the diameter is not within specification, check the oil 
clearance. If necessary, grind or replace the crankshaft. 

(b) Check each main journal and crank pin for taper and 
out-of-round as shown. 

Maximum taper and out-of-round: 0.02 mm 
(0.0008 in.) 

If taper or out-of-round is greater than maximum, grind or 
replace the crankshaft. 

3. IF NECESSARY, GRIND AND HONE MAIN JOURNALS 
AND/OR CRANK PINS 
Grind and hone the main journals and/or crank pins to the 
finished undersized diameter (See procedure step 2). 

Install new main journal and/or crank pin undersized 
bearings. 
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INSPECTION AND REPAIR OF OIL PUMP DRIVE 
SHAFT, BEARINGS AND BUSHING 
1. INSPECT OIL PUMP DRIVE SHAFT 

(a) Using a micrometer, measure the journal diameter of 
pump drive shaft. 

Standard journal diameter: 
Front 40.959 - 40.975 mm 

(1.6126 - 1.6132 in.) 
Rear 32.959 - 32.975 mm 

(1.2976 - 1.2982 in.) 

(b) Using a cylinder gauge, measure the inside diameter 
of the pump drive shaft bearing. 

Bearing inside diameter: 
Front 41.000 - 41.025 mm 

(1.6142 - 1.6152 in.) 
Rear 33.000 - 33.025 mm 

(1.2992 - 1.3002 in.) 

(c) Subtract the journal diameter measurement from the 
bearing inside diameter measurement. 

Standard oil clearance: 0.025 - 0.066 mm 
(0.0010 - 0.0026 in.) 

Maximum oil clearance: 0.08 mm (0.0031 in.) 

If the clearance is greater than maximum, replace the bear-
ing. If necessary, replace the drive shaft. 

2. IF NECESSARY, REPLACE OIL PUMP DRIVE SHAFT 
BEARINGS 
(a) Using SST, replace the No.1 bearing by using No.2 

bearing as a guide. 
SST 09215-00100 (09215-00120, 09215-00130, 

09215-00140,09215-00160,09215-00210, 
09215-00220) 

(b) Using SST, replace the No.2 bearing by using the No.1 
bearing as a guide. 

SST 09215-00100 (09215-00120,09215-00130, 
09215-00140,09215-00210,09215-00220) 
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NOTICE: When inserting the bearings, align each oil hole. 

3. INSPECT OIL PUMP DRIVE SHAFT THRUST CLEARANCE 

Using a thickness gauge, measure the drive shaft thrust 
clearance between the thrust plate and collar. 

Standard thrust clearance: 0.06 - 0.13 mm 
(0.0024 - 0.0051 in.) 

Maximum thrust clearance: 0.30 mm (0.0118 in.) 

If clearance is greater than maximum, replace the thrust 
plate and/or collar. 

4. IF NECESSARY, REPLACE THRUST PLATE AND COLLAR 

(a) Using SST, remove the thrust plate and collar. 

SST 09950-20017 

(b) Install the thrust plate and collar in the direction as 
shown. 

(c) Using a press, install the thrust plate and collar. 

5. IF NECESSARY, REPLACE OIL PUMP GUIDE BUSHING 

(a) Drive out the bushing from the outer side of the block. 



EM-86 

Thrust Direction 

ENGINE MECHANICAL - Cylinder Block 

Front Mark 

EM1479 EM2992 

EM4536 

EM4566 

EM2993 

(b) Drive in the bushing from the inside of the block with 
a suitable tool. 

HINT: The oil hole should be positioned toward the crank-
shaft side. 
(c) Make sure the front mark of bushing should be posi-

tioned toward the front of block. 

REPLACEMENT OF OIL SEALS 
NOTE: There are two methods (A and B) of oil seal 
replacement. 

1. REPLACE CRANKSHAFT FRONT OIL SEAL 
A. If the timing case is removed from the cylinder block: 
(a) Using a screwdriver and hammer, tap out the oil seal. 

(b) Using SST and a hammer, tap in a new oil seal. 
SST 09214-60010 and 09506-35010 
(c) Apply MP grease to the oil seal lip. 

B. If the timing case is installed to the cylinder block: 
(a) Using SST, remove the oil seal. 
SST 09308-55010 
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(b) Apply MP grease to a new oil seal lip. 
(c) Using SST and a hammer, tap in the oil seal. 

SST 09214-60010 and 09506-35010 

2. REPLACE CRANKSHAFT REAR OIL SEAL 

A. If the rear oil seal retainer is removed from the cylinder 
block: 

(a) Using a screwdriver and hammer, tap out the oil seal. 

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

SST 09223-41020 
(c) Apply MP grease to the oil seal lip. 

B. If the rear oil seal retainer is installed to the cylinder 
block: 

(a) Using a knife, cut off the lip of the oil seal as shown. 
(b) Using a screwdriver, pry out the oil seal. 

NOTICE: Be careful not to damage the crankshaft. Tape 
the screwdriver tip. 
(c) Check the oil seal lip contact surface of the crankshaft 

for cracks or damage. 

(d) Apply MP grease to a new oil seal lip. 
(e) Using SST and a hammer, tap in the oil seal. 

SST 09223-41020 
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3. REPLACE OIL PUMP DRIVE SHAFT OIL SEAL 
A. If the timing belt case is removed from the cylinder 

block: 
(a) Using a screwdriver and hammer, tap out the oil seal. 

(b) Using SST and a hammer, tap in a new oil seal. 
SST 09214-41010 
(c) Apply MP grease to the oil seal lip. 

B. If the timing belt case is installed to the cylinder block: 
(a) Using a knife, cut off the lip of the oil seal as shown. 
(b) Using a screwdriver, pry out the oil seal. 
NOTICE: Be careful not to damage the crankshaft. Tape 
the screwdriver tip. 
(c) Check the oil seal lip contact surface of the pump drive 

shaft for cracks or damage . 

(d) Apply MP grease to a new oil seal lip. 
(e) Using SST and a hammer, tap in the oil seal. 
SST 09214-41010 
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ASSEMBLY OF PISTON AND CONNECTING ROD 
(See page EM-63) 

1. ASSEMBLE PISTON AND CONNECTING ROD 

(a) Install a new snap ring on one side of the piston pin 
hole. 

(b) Gradually heat the piston to approx. 60°C (140°F). 

(c) Coat the piston pin with engine oil. 

(d) Align the front marks of the piston and the connect-
ing rod, and push in the piston pin with your thumb. 

(e) Install a new snap ring on the other side of the pin hole. 

2. INSTALL PISTON RINGS 

(a) Install the oil ring expander and two side rails by hand. 

(b) Using a piston ring expander, install the two compres-
sion rings with the code mark facing upward. 
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(c) Position the piston rings so that the ring end gaps are 
as shown. 

NOTICE: Do not align the end gaps. 

3. INSTALL BEARINGS 
(a) Align the bearing claw with the claw groove of the 

connecting rod or connecting rod cap. 
(b) Install the bearing in the connecting rod and rod cap. 
NOTICE: Install the bearings with the oil hole in the con-
necting rod. 

ASSEMBLY OF CYLINDER BLOCK 
(See page EM-63) 

HINT: 
• Thoroughly clean all parts to be assembled. 
• Before installing the parts, apply new engine oil to all 

sliding and rotating surfaces. 
• Replace all gaskets, O-rings and oil seals with new parts. 

1. (7M-GTE) 
INSTALL OIL NOZZLES 
Torque: 250 kg-cm (18 ft-Ib, 25 N·m) 

2. INSTALL MAIN BEARINGS 
HINT: Different bearings are used for the No.1 and 
otheres. 
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(a) Align the bearing claw with the claw groove of the 
main bearing cap or cylinder block. 

(b) Install the bearing in the cylinder block and bearing 
caps. 

NOTICE: Install the bearing with the oil hole in the block. 

3. INSTALL UPPER THRUST WASHERS 
Install the thrust washers under the No.4 main journal po-
sition of the block with the oil grooves facing outward. 

4. PLACE CRANKSHAFT ON CYLINDER BLOCK 

5. INSTALL MAIN BEARING CAPS AND LOWER THRUST 
WASHERS 
HINT: Each bearing cap has a number and front mark. 

(a) Install the thrust washers on the No.4 bearing cap 
with the grooves facing outward. 

(b) Install the bearing caps in numbered order with arrows 
facing forward. 

(c) Install and uniformly tighten the fourteen cap bolts in 
several passes, in the sequence shown. 

Torque: 1,040 kg-cm (75 ft-Ib, 102 N·m) 

(d) Check that the crankshaft turns smoothly. 

(e) Check the crankshaft thrust clearance. 
(See step 21 on page EM-71) 
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6. INSTALL PISTON AND CONNECTING ROD ASSEMBLIES 

(a) Cover the connecting rod bolts with a short piece of 
hose to protect the crankshaft from damage. 

(b) Using a piston ring compressor, push the correctly 
Front Mark numbered piston and connecting rod assemblies into 

each cylinder with the front mark of the piston fac-
ing forward. 

7. INSTALL CONNECTING ROD CAPS 
(a) Match the numbered cap with the numbered connect-

ing rod. 
(b) Install the cap with the protrusion facing forward. 

(c) Apply a light coat of engine oil on the threads and un-
der the nuts of the connecting rod cap. 

(d) Install and alternately tighten the cap nuts in several 
passes. 

Torque: 650 kg-em (47 ft-Ib, 64 N ·m) 
(e) Check that the crankshaft turns smoothly. 
(f) Check the connecting rod thrust clearance. 

(See step 18 on page EM-68) 

8. INSTALL OIL PUMP ASSEMBLY 
(a) Clean the oil pump. 
(b) Install the oil pump with the two bolts and union nut. 

Torque the bolt and union nut. 
Torque: Bolt (A) 220 kg-em (16 ft-Ib, 22 N·m) 

Bolt (B) 60 kg-em (52 in.-Ib, 5.9 N·m) 
Union nut 350 kg-em (25 ft-Ib, 34 N·m) 
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9. INSTALL OIL PUMP DRIVE SHAFT 
(a) While turning the drive shaft, insert slowly to avoid 

damaging the drive shaft bearing. 

(b) Install the bolt. 

Torque: 130 kg-em (9 ft-Ib, 13 Nom) 

10. INSTALL REAR OIL SEAL RETAINER 
Install a new gasket and rear oil seal retainer with the five 
bolts. 

Torque: 130 kg-em (9 ft-Ib, 13 Nom) 

11. INSTALL TIMING BELT CASE WITH WATER PUMP 

(a) Position new gaskets on the cylinder block. 

(b) Apply sealant to two or three threads of the 10 mm 
bolt end. 

Sealant: Part No. 08833-00070, THREE BOND 1324 or 
equivalent 

(c) Install the timing belt case with the seven bolts and 
three nuts. 

Torque: 
1 2 mm head bolt and nut 

195 kg-em (14 ft-Ib. 19 Nom) 
14 mm head bolt 

400 kg-em (29 ft-Ib. 39 Nom) 

12. INSTALL OIL PAN 
(See page LU-12) 

13. INSTALL PS PUMP BRACKET 



EM-94 ENGINE MECHANICAL - Cylinder Block 

EM1486 

14. INSTALL OIL HOLE COVER PLATE 

Install a new gasket and oil hole cover plate with the two 
bolts. 

15. (7M-GEI 
INSTALL NEW OIL FILTER 
(See page LU-51 

16. INSTALL ENGINE MOUNTING BRACKETS 

17. INSTALL FUEL RETURN PIPE SUPPORT 

Install a new insulator and fuel pipe support with the two 
nuts. 

Torque: 130 kg-em (89 ft-Ib, 13 N ·ml 

18. (7M-GEI 
INSTALL VACUUM CONTROL VALVE SET 

19. INSTALL GROUND STRAP TO CYLINDER BLOCK 

20. INSTALL WATER BY-PASS PIPE 

(a) Install a new gasket and water by-pass pipe to the 
timing belt case with the two nuts. 

Torque: 140 kg-em (10 ft-Ib, 14 N·m) 

(b) Install the water by-pass pipe to the cylinder block 
with the three bolts. 

Torque: 130 kg-em (9 ft-Ib, 13 N ·m) 

21. INSTALL CYLINDER HEAD 
(See steps 1 and 4 to 16 and 18 on pages EM-55 to 61) 

22. INSTALL TIMING BELT 
(See steps 1 to 8, 10 to 12 and 16 on pages EM-28 to 31) 

23. REMOVE ENGINE STAND 

24. INSTALL REAR END PLATE 

Torque: 130 kg-em (9 ft-Ib, 13 N·m) 

25. INSTALL FLYWHEEL OR DRIVE PLATE ON CRANKSHAFT 

(a) Install the flywheel or drive plate on crankshaft. 
(b) Apply a light coat of engine oil on the threads and 

under the bolt heads. 

(c) Install and uniformly tighten the bolts in several pass-
es, in the sequence shown. 

Torque: 750 kg-em (54 ft-Ib, 74 N ·m) 
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INSTALLATION OF ENGINE 

1. (7M-GE) 
INSTALL CLUTCH DISC AND COVER 
(See page CL-15) 

2. INSTALL TRANSMISSION TO ENGINE 

3. (A/T) 
INSTALL AIT OIL COOLER PIPES 

4. INSTALL ENGINE WITH TRANSMISSION IN VEHICLE 
(a) Attach the engine hoist chain to the engine hangers. 

(b) Lower the engine into the engine compartment. 

(c) Align the engine with the transmission and engine 
mounting supports. 

(d) Install the engine mounting washers and nuts on each 
side of the engine. 

(e) Remove the hoist chain. 

5. RAISE VEHICLE 

6. INSTAll ENGINE REAR SUPPORT MEMBER WITH 
GROUND STRAP TO BODY 

7. INSTALL FRONT CROSS MEMBER 

8. (MIT) 
INSTALL CLUTCH RELEASE CYLINDER 

9. (A/T) 
INSTALL MANUAL SHIFT LINKAGE 
(See page AT-19) 

10. CONNECT SPEEDOMETER CABLE 

11 . INSTALL PROPElLER SHAFT 
(See page PR-9) 

12. INSTALL EXHAUST PIPE 

13. CONNECT FUEl HOSES 

14. (7M-GTE) 
INSTALL ENGINE MOUNTING ABSORBER 

15. CONNECT GROUND STRAP TO FUEl HOSE CLAMP 

16. (MIT) 
INSTALL SHIFT LEVER 

17. CONNECT ENGINE OIL COOLER HOSES 

18. INSTALL PS PUMP 

19. (7M-GTE) 
INSTALL NO.6 AIR CLEANER HOSE 

20. INSTALL AIC COMPRESSOR 

21. CONNECT HEATER HOSES 
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22. CONNECT FOLLOWING CONNECTORS AND WIRES: 

(a) ECU and ECT connectors 
(b) Ground strap to engine rear side 
(c) Heater valve connector 
(d) (7M-GE) 

Oxygen sensor connector 
(e) Alternator connector and wire 
(f) Main relay connector 
(g) (7M-GE) 

Ignition coil connector 
(7M-GTE) 
Igniter connector 

(h) (7M-GTE) 
Solenoid resister connector 

(i) Check connector 

(j) Theft deterrent horn connector 
(k) Noise filter connector 
(I) Battery positive cable to battery 
(m) Ground strap to LH front fender apron 

23. CONNECT FOLLOWING HOSES: 
(a) Charcoal canister hose 
(b) Cruise control hose 
(c) Heater valve hose 
(d) Brake booster hose 

24. INST ALL PS BELT 
(See page MA-4) 

25. INSTALL ALTERNATOR DRIVE BELT, WATER PUMP 
PULLEY AND FLUID COUPLING 
(See page CO-7) 

26. INSTALL AIC BELT 
(See page MA-4) 

27. INST ALL RADIATOR 
(See page CO-14) 

28. (7M-GTE) 
INSTALL NO.7 AIR CLEANER HOSE WITH AIR FLOW 
METER AND AIR CLEANER CAP 

(a) Connect the PS air hose. 

(b) Connect the air flow meter connector. 

(c) Connect the three air hose and PCV hose. 
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29. (7M-GE) 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

INSTALL AIR CLEANER CASE WITH HOSES 
(a) Install the air cleaner case with hoses with the three 

bolts. 
(b) Connect the PS air hose. 
(c) Connect the air flow meter connector. 

(7M-GTE) 
INSTALL NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

FILL WITH ENGINE OIL 
(See page LU-6) 

FILL WITH COOLANT 
(See page CO-5) 

INST ALL HOOD 

CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

ST ART ENGINE 
Warm up the engine and inspect for leaks. 

INST ALL ENGINE UNDER COVER 

PERFORM ENGINE ADJUSTMENT 
Recheck the ignition timing. 
(See page IG-20) 

ROAD TEST 

Road test vehicle. 

RECHECK COOLANT AND ENGINE OIL LEVELS 



MEMO 



EX-1 

EXHAUST SYSTEM 
Page 

EXHAUST PIPE .................................................... EX-2 

1m 



EX-2 

7M-GE 

/ 
/ 

" 

/ 
/ 

'- " / '- / 
'- / 
~ 

440 (32,43) 

• 630 (46, 62) 

EXHAUST SYSTEM - Exhaust Pipe 

EXHAUST PIPE 
COMPONENTS 

D-Ring 

1 Bracket T·I p. B ttl (g) ~ ~\ al Ipe a e 

B,,,,k,, .i. ~ ,~~ 

~ 
,,'ce-:-Rin9 D-Ring 

", ~ Tail Pipe Assembly r© 
Bracket 

210 (15,21) 

r-------. Gasket 

'---------Catalytic Convertor 

~\~' Catalytic Convertor 
",----= ---------Support Bracket 

~ Ring 
..Q _______ LH Convertor 

Support Bracket 

(Calif.) 
Front Exhaust Pipe 

.Gasket 

~;J:ns'nw' 

~"3"81 
Cover 

No.1 Pipe Support Bracket I 

• 630 (46, 62) ·V 0"~ 
(Am ,~ y 
No.1 Pipe Support Bracket (MIT) 

~_.., Catalytic Convertor 
iii Support Bracket 

I kg-cm (ft-Ib, N·m) I Torque specification No.1 Pipe Support Bracket 

• Non-reusable part EX0012 
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Insulator 

+ Gasket 

b 

EXHAUST SYSTEM - Exhaust Pipe 

COMPONENTS (Cont'd) 

G-Ring 

b Bracket 

~
ail Pipe Baffle 

a - ~1 I 
B,,,,,, & ~ ~ l ~~ 
~ 

"-
~Ring 

',- ~ _ G-Ring , ',,-r Tail Pipe Assembly 

Insulator 

, ( 

r 

Bracket 

, 

210 (15,21) 

-----+ Gasket 

Catalytic Convertor 

~\\~ Catalytic Convertor 
~ Support Bracket 

r--.,-'------,~ ~ ~:----- Ring 

~ 440 (32, 43) 
+L-_-'---'-------' II LH Convertor 

f-----Support Bracket 
(MIT) ~ 
No_ 1 Pipe Support Bracket~ rw 

'&~ 
(A/T) 
No.1 Pipe Support Bracket 

I kg-cm (ft-Ib, N· m) I : Torque specification 

+ Non-reusable part 

EX-3 

EXOOll 
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TC-2 TURBOCHARGER SYSTEM - Description 

DESCRIPTION 

Oxygen Sensor 
Turbine Wheel 

Full-Floating Bearing 

Waste Gate 
Valve 

Water Cooling Channel 

Oil Passage 

From Oil Inlet Pipe 

Full-Floating 
Bearing 

To Oil Outlet Pipe 

The turbocharger is a device which increases en-
gine output by sending a greater amount of air-fuel 
mixture to the engine than under normal conditions. 
Engine output depends upon the amount of the air-
fuel mixture ignited per unit of time. Therefore, to 
increase engine output, the most effective method 
is to send a greater amount of air-fuel mixture into 
the cylinder. 

In other words, by installing a special turbocharg-
er and providing more air-fuel mixture than usual, 
engine output can be increased by increasing the 

Actuator 

I ntercooler Pipe Arrangement 

Intercooler 

TCOOJO 
CSOl15 FI2985 

average combustion pressure without increasing 
the engine speed. 

Superchargers are either turbocharger type (us-
ing exhaust gas to turn the turbine) or supercharg-
er type (using the engine crankshaft etc., to 
mechanically the pump, etc). For the Supra 7M-GTE 
engine, the turbocharger type has been adopted. 



TURBOCHARGER SYSTEM - Description TC-3 

Actuator 

Waste Gate 
Valve 

Operation of the Turbocharger 

Exhaust gas acts on the turbine wheel inside the 
turbine housing, causing it to revolve. When the tur-
bine revolves, the impeller wheel which is located 
on the same shaft also revolves, compressing the 
intake air which has passed through the air flow 
meter from the air cleaner. When expelled from the 
compressor housing the compressed air is supplied 
to the cylinders. When the engine speed increases, 
the exhaust gas volume increases and the turbine 
wheel revolutions increase (approx. 20,000 rpm -
110,000 rpm), thus the turbocharged air pressure 
grows greater and engine output increases. 

Waste Gate Valve 

Although on the one hand high output is achieved 
by turbocharging, if the turbocharged air pressure 
becomes too high, knocking occurs and on the con-
trary, a reduction in engine output is caused. If the 
turbocharged air pressure exceeds the prescribed 
air pressure, the flow of exhaust gas bypasses the 
turbine, controlling turbine wheel revolutions and 
turbocharge air pressure. This by-pass valve which 
controls the quantity of exhaust gas flowing to the 
turbine is called the waste gate valve. 

When the supercharged air pressure exceeds the 
prescribed pressure, the actuator operates, the 
waste gate valve opens and part of the exhaust gas 
by-passes the turbine. This causes a drop in the tur-
bine revolution rate and controls the supercharged 
air within the prescribed limits. 

Intercooler 

Air 
Cleaner 

TC0011 

The intercooler cools the turbocharged air (intake 
air) put out by the turbocharger, thereby increas-
ing the air density. As the air intake efficiency in-
creases, the gas temperature in the combustion 
chamber falls and the occurrence of knocking is 
suppressed giving an increases engine output. 

The Supra 7M-GTE intercooler is an air cooling 
type located at the front of the vehicle, utilizing the 
vehicle windstream to cool the turbocharged air. 
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TURBOCHARGER SYSTEM - Precautions 

EM3271 

EM3272 

PRECAUTIONS 
1 . Do not stop the engine immediately after pulling a trailer 

or high speed or uphill driving. Idle the engine for 20 -
120 seconds, depending on the severity of the driving con-
dition. 

2. Avoid sudden racing or acceleration immediately after start-
ing a cold engine. 

3. If the engine is run with the air cleaner removed, foreign 
material entering will damage the wheels which run at ex-
tremely high speed. 

4. If the turbocharger is defective and must be replaced, first 
check for the cause of the defect in reference to the fol-
lowing items and replace parts if necessary: 

• Engine oil level and quality 
• Conditions under which the turbocharger was used 
• Oil lines leading to the turbocharger 

5. Use caution when removing and reinstalling the turbocharg-
er assembly. Do not drop it or bang it against anything or 
grasp it by easily-deformed parts, such as the actuator or 
rod, when moving it. 

6. Before removing the turbocharger, plug the intake and ex-
haust ports and oil inlet to prevent entry of dirt or other 
foreign material. 

7. If replacing the turbocharger, check for accumulation of 
sludge particles in the oil pipes and, if necessary, replace 
the oil pipes. 

8. Completely remove the gasket adhered to the lubrication 
oil pipe flange and turbocharger oil flange. 

9. If replacing bolts or nuts, do so only with the specified new 
ones to guard against breakage or deformation. 

10. If replacing the turbocharger, put 20 cc (1.2 cu in.' of oil 
into the turbocharger oil inlet and turn the impeller wheel 
by hand to spread oil to the bearing. 

11. If overhauling or replacing the engine, cut the fuel supply 
after reassembly and crank the engine for 30 seconds to 
distribute oil throughout the engine. Allow the engine to 
idle for 60 seconds. 



TURBOCHARGER SYSTEM - Troubleshooting TC-S 

TROUBLESHOOTING 
HINT: Before troubleshooting the turbocharger, first check 
the engine itself. (Valve clearance, engine compression, 
ignition timing etc.) 

INSUFFICIENT ACCELERATION, LACK OF POWER OR 
EXCESSIVE FUEL CONSUMPTION 

(Possible Cause) 

1. TURBOCHARGING PRESSURE TOO -LOW 

2. RESTRICTED INTAKE AIR SYSTEM 

3. LEAK IN INTAKE AIR SYSTEM 

4. RESTRICTED EXHAUST SYSTEM 

5. LEAK IN EXHAUST SYSTEM 

6. ERRATIC TURBOCHARGER 
OPERATION t--

(Check Procedure and Correction Method) 

Check turbocharging pressure. (See page TC-8) 
Turbocharging pressure: 

M/T 0.39 - 0.S3 kg/cm2 
(S.S - 7.5 psi, 38 - 52 kPa) 

A/T 0.34 - 0.42 kg/cm2 
(4.8 - 6.0 psi, 33 - 41 kPa) 

If the pressure is below specification, begin 
diagnosis from item 2. 

Check intake air system, and repair or replace parts 
as necessary. (See page TC-7) 

Check intake air system, and repair or replace parts 
as necessary. (See page TC-7) 

Check exhaust system, and repair or replace parts as 
necessary. (See page TC-7) 

Check exhaust system, and repair or replace parts as 
necessary. (See page TC-7) 

Check rotation of impeller wheel. If it does not turn 
or turns with a heavy drag, replace the turbocharger 
assembly. 
Check plays of turbine shaft. (See page TC-14) 
Axial play: 0.13 mm (0.0051 in.) or less 
Radial play: 0.18 mm (0.0071 in.) or less 
If not within specification, replace the turbocharger 
assembly. 



TC-6 TURBOCHARGER SYSTEM - Troubleshooting 

ABNORMAL NOISE 

(Possible Cause) (Check Procedure and Correction Method) 

1. TURBOCHARGER INSULATOR 
I--

Check for loose, improperly installed or deformed 
RESONANCE insulator mount bolts and nuts, and repair or 

replace as necessary. 

2. EXHAUST PIPE LEAKING OR Check for exhaust pipe deformation, loose mount 
VIBRATING I-- bolts or a damaged gasket, and repair or replace as 

necessary. 

3. ERRATIC TURBOCHARGER Refer to item 6 of INSUFFICIENT ACCELERATION, 
OPERATION I--- LACK OF POWER OR EXCESSIVE FUEL 

CONSUMPTION. 

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST 

(Possible Cause) (Check Procedure and Correction Method) 

FAUL TV TURBOCHARGER 01 L SEAL L 
~------------------~I 

Check for oil leakage in exhaust system. 
• Remove the turbine elbow from the turbocharger 

and check for excessive carbon deposits on the 
turbine wheel. Excessive carbon deposits would 
indicate a faulty turbocharger. 

Check for oil leakage in intake air system . 
• Check for plays in turbine shaft, and replace the 

turbocharger if necessary. (See page TC-14) 
Axial play: 0.13 mm (0.0051 in.) or less 
Radial play: 0.18 mm (0.0071 in.) or less 
NOTICE: Do not mistakenly diagnose ordinary 
oil mist from the PCV in the blow-by gas as an oil 
leak from the turbocharger. 



TURBOCHARGER SYSTEM - Turbocharger TC-7 

EM6251 

EM6252 

TURBOCHARGER 
ON-VEHICLE INSPECTION OF TURBOCHARGER 

1. INSPECT INTAKE AIR SYSTEM 

Check for leakage or clogging between the air cleaner and 
turbocharger inlet and between the turbocharger outlet and 
cylinder head. 

• Clogged air cleaner ..... Clean or replace the element 

• Hoses collapsed or deformed ..... Repair or replace 

• Leakage from connections ..... Check each connection 
and repair as necessary 

• Cracks in components ..... Check and replace as 
necessary 

2. INSPECT EXHAUST SYSTEM 

Check for leakage or clogging between the cylinder head 
and turbocharger inlet and between the turbocharger out-
let and exhaust pipe. 

• Deformed components ..... Repair or replace 

• Foreign material in passages ..... Remove 
• Leakage from components ..... Repair or replace 

• Cracks in components ..... Check and replace 

3. INSPECT OPERATION OF ACTUATOR AND WASTE GATE 
VALVE 

(a) Remove the No.4 air cleaner pipe with No.1 and No.2 
air cleaner hoses. 

(b) Disconnect the air hoses. 

(c) Disconnect the air flow meter connector. 

(d) Loosen the clamps and remove the bolt. 

(e) Remove the No.7 air cleaner hose with air flow meter 
and air cleaner cap. 

(f) Disconnect the PS idle up air hose. 



TC-8 

SST 

TURBOCHARGER SYSTEM - Turbocharger 

EM3529 

(g) Disconnect the actuator hose. 

(h) Using SST (turbocharger pressure gauge), apply ap-
prox. 0.52 kg/cm2 (7.4 psi, 51 kPa) of pressure to 
the actuator and check that the rod moves. 

SST 09992-00241 

If the rod does not move, replace the turbocharger as-
sembly. 
NOTICE: Never apply more than 0.8 kg/cm2 (11.4 psi 
78 kPa) of pressure to the actuator. 

4. CHECK TURBOCHARGING PRESSURE 

(a) Install SST (turbocharger pressure gauge) to the pres-
sure regulator with a three way. 

SST 09992-00241 

(b) (MIT models) 
Accelerate the vehicle with the throttle valve fully 
open after driving at 3-speed at 1,000 rpm. 
Measure the turbocharging pressure when the engine 
speed is over 2,500 rpm. 

Standard pressure: 0.39 - 0.53 kg/cm2 
(5.5 - 7.5 psi, 38 - 52 kPa) 

(c) (A/T models) 
From a stationary state accelerate the vehicle in "L" 
range with the throttle valve fully open. Measure the 
turbochargining pressure when the engine speed is 
over 3,500 rpm. 

Standard pressure: 0.34 - 0.42 kg/cm2 
(4.8 - 6.0 psi, 33 - 41 kPa) 

If the pressure is less than that specified, check the intake 
air and exhaust systems for leakage. If there is no leakage, 
replace the turbocharger assembly. 

If the pressure is above specification, check if the actuator 
hose is disconnected or cracked. If not, replace the tur-
bocharger assembly. 

5. INSPECT IMPELLER WHEEL ROTATION 

Grasp the edge of the impeller wheel and turn it. 
Check that it turns smoothly. 

If it does not turn or if it turns with a drag, replace the tur-
bocharger assembly. 



TURBOCHARGER SYSTEM - Turbocharger TC-9 

COMPONENTS 

No. 1 Turbo Water Hose 

No.1 Turbo Water Pipe 

No.2 Turbocharger Stay 

t----Turbocharger 

Turbo Heat Insulator 

I kg·cm (ft-Ib, N·m) I 
• Non-reusable part 

Specified torque 

G---

Turbine Outlet Elbow 

• Gasket 

I 
l.. i Tucbo 0;1 Pip, 

350 (25, 34) I 

Turbocharger Stay 

TCOO13 



TC-10 TURBOCHARGER SYSTEM - Turbocharger 

EM6251 

EM6252 

EM6253 

REMOVAL OF TURBOCHARGER 
(See page TC-9) 

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 
BATTERY 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. DRAIN COOLANT 

3. REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

4. REMOVE NO.7 AIR CLEANER HOSE WITH AIR FLOW 
METER AND AIR CLEANER CAP 
(a) Disconnect the three air hoses and PCV hose. 
(b) Disconnect the air flow meter connector. 
(c) Disconnect the PS idle up air hose. 

(d) Loosen the clamps and remove the bolt. 
(e) Remove the No.7 air cleaner hose with air flow meter 

and air cleaner cap. 

5. REMOVE TURBO HEAT INSULATOR 
(a) Disconnect the oxygen sensor connector. 
(b) Remove the three nuts, plate washer and turbo heat 

insulator. 



TURBOCHARGER SYSTEM - Turbocharger TC-11 

EM3562 

EM3535 EM3536 

6. REMOVE OIL DIPSTICK GUIDE 

(a) Remove the oil dipstick. 

(b) Remove the bolt and oil dipstick guide. 

(c) Remove the O-ring from the oil dipstick guide. 

7. REMOVE NO.1 AIR CLEANER PIPE WITH NO.6 AIR 
CLEANER HOSE 

(a) Loosen the No.5 and No.6 air cleaner hose clamps. 
(b) Remove the No.1 air cleaner pipe mounting bolt. 

(c) Remove the No.1 air cleaner pipe with No.6 air cleaner 
hose. 

8. DISCONNECT FRONT EXHAUST PIPE 

(a) Remove the three nuts. 

(b) Remove the front exhaust pipe clamp. 

(c) Disconnect the front exhaust pipe from the exhaust 
manifold. 

(d) Remove the gasket. 

9. REMOVE TURBO OIL PIPE MOUNTING NUTS 

10. REMOVE TURBO OIL PIPE MOUNTING UNION BOLT 



TC-12 TURBOCHARGER SYSTEM - Turbocharger 

11. REMOVE TURBOCHARGER STAY 

12. REMOVE NO.2 TURBOCHARGER STAY 

13. DISCONNECT NO.1 TURBO WATER HOSE FROM WATER 
OUTLET HOUSING 

14. DISCONNECT UNION PIPE 
Remove the union bolt and gaskets. 

15. REMOVE TURBOCHARGER 
Remove the four nuts, turbocharger and gasket. 



TURBOCHARGER SYSTEM - Turbocharger TC-13 

16. REMOVE NO.1 TURBO WATER PIPE 

Remove the two nuts, No.1 turbo water pipe and gasket. 

EM3539 

17. REMOVE TURBO OIL PIPE 

Remove the two nuts, turbo oil pipe and gasket. 

EM3540 

18. REMOVE TURBINE OUTLET ELBOW 

Remove the four nuts, turbine outlet elbow and gasket. 

EM3541 



TC-14 

Oil Outlet Hole 

TURBOCHARGER SYSTEM - Turbocharger 

EM3275 

EM3276 

TC0040 
TC0039 

INSPECTION OF TURBOCHARGER 
1. INSPECT IMPELLER WHEEL ROTATION 

Grasp the edge of the turbine wheel and turn it. Check that 
the impeller wheel turns smoothly. 
If the impeller wheel does not turn or if it turns with a drag, 
replace the turbocharger assembly. 

2. INSPECT AXIAL PLAY OF TURBINE SHAFT 

Insert a dial indicator into the hole in the turbine wheel on 
the exhaust side and measure the axial play of the shaft. 
Axial play: 0.13 mm (0.0051 in.) or less 

If the axial play is not as specified, replace the turbocharger 
assembly. 

3. INSPECT RADIAL PLAY OF TURBINE SHAFT 

(a) From the oil outlet hole, insert the dial indicator 
through the hole in the spacer bearing and set it in 
the center of the turbine shaft. 

(b) Moving the turbine shaft in a radial direction, meas-
ure the radial play of the shaft. 

Redial play: 0.18 mm (0.0071 in.) or less 

If the radial play is not as specified, replace the turbocharger 
assembly. 



TURBOCHARGER SYSTEM - Turbocharger TC-15 

EM3273 

EM3541 

EM3540 

EM3539 

Front ... 
o 

EM3277 

INSTALLATION OF TURBOCHARGER 
(See page TC-9) 

NOTICE: After replacing the turbocharger assembly. pour 
approx. 20 cc (1.2 cu in.) of new oil into the oil inlet and 
turn the impeller wheel by hand to splash oil on the bearing. 

1. INSTALL TURBINE OUTLET ELBOW 

Install a new gasket and the turbine outlet elbow with the 
four nuts. 

Torque: 440 kg-cm (32 ft-Ib. 43 N ·m) 

2. INSTALL TURBO OIL PIPE 

Install a new gasket and the turbo oil pipe with the two 
nuts. 
Torque: 130 kg-em (9 ft-Ib. 13 N ·m) 

3. INSTALL NO.1 TURBO WATER PIPE 

4. 

Install a new gasket and the No.1 turbo water pipe with 
the two nuts. 

Torque: 75 kg-cm (65 in.-Ib. 7.4 N ·m) 

INSTALL TURBOCHARGER 
(a) Face the new gasket so the protrusion is facing the 

rear and install on the exhaust manifold. 
(b) Place a new gasket on the oil return hole of the cylinder 

block. 



TC-16 TURBOCHARGE SYSTEM - Turbocharger 

EM4540 EM4539 

EM3535 EM3536 

(c) Install the turbocharger through the turbocharger stud 
bolts and turbo oil pipe stud bolts. 

(d) Temporarily install the four nuts holding the exhaust 
manifold and turbocharger. 

(e) Temporarily install the turbo oil pipe flange nut. 

(f) Temporarily install the. union bolt with two new 
gaskets. 

(g) Torque the turbocharger mounting nuts. 

Torque: 450 kg-em (33 ft-Ib. 44 N ·m) 

(h) Torque the oil pipe union bolt and flange nuts. 

Torque: Bolt 350 kg-em (25 ft-Ib. 34 N ·m) 
Nut 130 kg-em ( 9 ft-Ib. 13 N ·m) 

5. CONNECT UNION PIPE 

Connect the union pipe with the union bolt and two new 
gaskets. 

6. CONNECT NO.1 TURBO WATER HOSE TO WATER 
OUTLET HOUSING 



TURBOCHARGER SYSTEM - Turbocharger TC-17 

EM3533 

7. INSTALL NO.2 TURBOCHARGER STAY 

8. INSTALL TURBOCHARGER STAY 

Torque: To turbocharger 
810 kg-em (59 ft-Ib, 79 Nom) 

To engine mounting bracket 
590 kg-em (43 ft-Ib. 58 Nom) 

9. CONNECT FRONT EXHAUST PIPE 

(a) Install a new gasket to the front exhaust pipe. 

(b) Install the front exhaust pipe to the exhaust manifold 
with new three nuts. 

Torque: 630 kg-em (46 ft-Ib. 62 Nom) 

(c) Install the front exhaust pipe clamp. 

10. INSTALL NO.1 AIR CLEANER PIPE WITH NO.6 AIR 
CLEANER HOSE 

(a) Install the No.1 air cleaner pipe with No.6 air cleaner 
hose to the No.5 air cleaner hose and turbocharger. 

(b) Connect the No.1 air cleaner pipe to bracket with the 
bolt. 

Torque: 130 kg-em (9 ft-Ib. 13 Nom) 

(c) Tighten the No.5 and No.6 air hose clamps. 



TC-18 TURBOCHARGER SYSTEM - Turbocharger 

EM6253 

EM6252 

EM6251 

11. INSTALL OIL DIPSTICK GUIDE 

(a) Install a new O-ring to the oil dipstick guide. 

(b) Insert the oil dipstick guide to the No.2 oil dipstick 
guide. 

(c) Connect the oil dipstick guide to the turbocharger with 
the bolt. 

(d) Install the oil dipstick. 

12. INSTALL TURBO HEAT INSULATOR 

(a) Install the turbo heat insulator with the plate washer 
and three nuts. 

(b) Connect the oxygen sensor connector. 

13. INSTAll NO.7 AIR CLEANER HOSE WITH AIR FLOW 
METER AND AIR CLEANER CAP 

(a) Install the No.7 air cleaner hose with air flow meter 
and air cleaner cap. 

(b) Install the bolt and tighten the clamps. 

(c) Connect the PS idle up air hose. 

(d) Connect the air flow meter connector. 

(e) Connect the PCV hose and three air hoses. 

14. INSTALL NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

15. FILL WITH COOLANT 
(See page CO-5) 

16. CONNECT CABLE TO NEGATIVE TERMINAL OF 
BATTERY 

17. START ENGINE AND CHECK FOR LEAKS 
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EC-2 EMISSION CONTROL SYSTEMS - System Purpose 

SYSTEM PURPOSE 

System Abbreviation Purpose 

---- --- -

Positive crankcase ventilation PCV Reduces blow-by gas (HC) 

Fuel evaporative emission control EVAP Reduces evaporative HC 

Dash pot DP Reduces HC and CO 

Exhaust gas recirculation EGR Reduces NOx 

Three-way catalyst TWC Reduces HC, CO and NOx 

Electronic fuel injection * EFI Regulates all engine conditions for 

reduction of exhaust emissions. 

* For inspection and repair of the EFI system, refer to EFI Section. 



EMISSION CONTROL SYSTEMS - Component Layout and Schematic Drawing (7M-GEI EC-3 

COMPONENT LAYOUT AND SCHEMATIC DRAWING (7M-GE) 

TWC 

Sub-Oxygen Sensor 
(Calif. only) 

Canister 

EGR Vacuum 
Modulator 

DP Diaphragm 

EGR 

EGR Gas 
1Tf'-'::.~- Temp. Sensor 

(Calif. only) 

EGR 

EC3632 

:~i====-'~-- DP Diaphragm 

EGR Cooler 

EGR Gas Temp. Sensor 
(Calif. only) 

Charcoal 
Canister 

EGR Vacuum 
Modulator 

EC3341 



EC-4 EMISSION CONTROL SYSTEMS - Component Layout and Schematic Drawing (7M-GTE) 

COMPONENT LAYOUT AND SCHEMATIC DRAWING (7M-GTE) 

TWC 

= = = = = 

Air 
Filter 

~e:==:?"'i!'f--- DP Diaphragm 

BVSV 

EGR Vacuum 
Modulator 

Air Filter 

Charcoal Canister 

EGR Cooler 

EGR Valve 

EGR Gas 
Temp. Sensor 
(Calif. only) 

VSV 

EC3419 

VSV 

EGR Vacuum 
Modulator 

EC3418 



EMISSION CONTROL SYSTEMS - Positive Crankcase Ventilation (PCV) System EC-5 

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM 

7M-GE 

Blow-By Gas_ 

Fresh Air <C---

Air Cleaner 

PCV Hose 

7M-GTE 
Air Cleaner 

t"---LL PCV Hose 

EC3395 EC3394 

To reduce HC emissions, crankcase blow-by gas (HC) is routed to the intake manifold for combustion in the cylinders. 

7M-GE 7M-GTE 

7M-GE Orifice 

7M-GTE 

Air 

EC2099 EC2364 

FI3471 

EC3337 

INSPECTION OF PCV HOSE AND 
CONNECTIONS 
1. VISUALLY INSPECT HOSE AND CONNECTIONS 

Check for cracks, leaks or damage. 

2. CLEAN ORIFICE(S) 
Clean off any gum deposits in the orifice(s) with solvent 
and blowout with compressed air. 



EC-6 EMISSION CONTROL SYSTEMS - Fuel Evaporative Emission Control (EV AP) System 

FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM 

Purge Port 

Throttle 
p~.!!!!!!:;::=:== Body Fuel Tank Cap 

~- Fuel Vapor 

-- - Fresh Air 

r1-J~"'=---/3 ) 

Fuel Tank 
EC2100 

To reduce HC emissions, evaporated fuel from the fuel tank is routed through the charcoal canister to the intake manifold 
for combustion in the cylinders. 

Coolant Temp. 

Below 

35°C (95°F) 

Above 

54°C (129°F) 

High pressure 

in tank 

High vacuum 

in tank 

BVSV Throttle Valve Opening 

CLOSED -

Positioned below purge 

port 
OPEN 

Positioned above purge 

port 

- -

- -

EC2101 

Check Valve 
(Vacuum Valve) 

EC3Q7Q 

Canister Check Valve Check 
Valve in Evaporated Fuel /HC) 

/1 ) (2) (3) Cap 

- - - -
HC from tank is absorbed into 

the can ister. 
CLOSED - - -

HC from canister is led into air 
OPEN - - -

intake chamber. 

HC from tank is absorbed into 
- OPEN CLOSED CLOSED 

the canister. 

- CLOSED OPEN OPEN Air IS led into the fuel tank. 

INSPECTION OF FUEL VAPOR LINES, FUEL 
TANK AND TANK CAP 

1. VISUALLY INSPECT LINES AND CONNECTIONS 

Look for loose connections, kinks or damage. 

2. VISUALLY INSPECT FUEL TANK 

Look for deformation, cracks or fuel leakage. 

3. VISUALLY INSPECT FUEL TANK CAP 

Check if the cap and/or gasket are deformed or damaged. 

If necessary, repair or replace the cap. 



EMISSION CONTROL SYSTEMS - Fuel Evaporative Emission Control (EV AP) System EC-7 

/ 
EC3299 

Tank Pipe 
Air 

Purge Pipe 

iC-' 

EC3297 

Air -

EC3298 

Cool Water 

EC0088 

Hot Water 

EC0089 

INSPECTION OF CHARCOAL CANISTER 

1. REMOVE CHARCOAL CANISTER 

2. VISUALLY INSPECT CHARCOAL CANISTER CASE 

Look for cracks or damage. 

3. CHECK FOR CLOGGED FILTER AND STUCK CHECK 
VALVE 

4. 

(a) Using low pressure compressed air, blow into the tank 
pipe and check that air flows without resistance from 
the other pipes. 

(b) Blow into the purge pipe and check that air does not 
flow from the other pipes. 

If a problem is found, replace the charcoal canister. 

CLEAN FILTER IN CANISTER 

Clean the filter by blowing 3 kg/cm2(43 psi, 294 kPa)of 
compressed air into the tank pipe while holding the other 
upper canister pipe closed. 

HINT: 
• Do not attempt to wash the canister. 

• No activated carbon should come out. 

5. INSTALL CHARCOAL CANISTER 

INSPECTION OF BVSV 

CHECK BVSV BY BLOWING AIR INTO PIPE 

(a) Drain the coolant from the radiator into a suitable con-
tainer. 

(b) Remove the BVSV. 
(c) Cool the BVSV to below 35°C (95°F) with cool water. 

(d) Blow air into a pipe and check that the BVSV is closed. 

(e) Heat the BVSV to above 54°C (129°F) with hot 
water. 

(f) Blow air into a pipe and check that the BVSV is open. 

If a problem is found, replace the BVSV. 

(g) Apply sealant to the threads of the BVSV and reinstall. 

Sealant: Part No.08833-00070, THREE BOND 1324 
or equivalent 

(h) Fill the radiator with coolant. 



EC-8 EMISSION CONTROL SYSTEMS - Dash Pot (DP) System 

DASH POT (DP) SYSTEM 

7M-GE 7M-GTE 

Air Filter 
EC3317 EC3318 

Normal Driving Deceleration 

VTV VTV 

DP Diaphragm DP Diaphragm 

EC3440 EC3439 

To reduce HC and Co emissions, when decelerating the dash pot opens the throttle valve slightly more than at idle. 
This causes the air·fuel mixture to burn completely. 

Condition Diaphragm VTV Throttle Valve 

Idling Pushed in by return force of throttle 
CLOSED Idle speed position valve 

Normal driving Pushed out by diaphragm spring OPEN High speed position 

Deceleration Pushed in by return force of throttle 
CLOSED Slightly opens and then slowly closes 

valve to idle position 



EMISSION CONTROL SYSTEMS - Dash Pot (DP) System EC-9 

7M-GE DP Diaphragm 

rpm 

7M-GTE 

Throttle Valve 
Open 

EC3319 

( 
Pinch:l-
/ 

7M-GE 

7M-GTE 

EC2J51 

- , 
Throttle Valve 
Released 

2,000 
1111 

rpm 

r / I 
""-"'~""<JI/,.,Ir Throttle Valve 

~ ,Released 

I/I?? 
DP Set 

Ir 2,000 

11111' 

rpm 

EC3320 

EC2354 

INSPECTION OF DP SYSTEM 
1. WARM UP ENGINE 

2. CHECK IDLING SPEED 

3. CHECK DP SETTING SPEED 

(a) Maintain the engine speed at 3,000 rpm. 

(b) Pinch the vacuum hose between the DP and VTV. 

(c) Release the throttle valve. 

(d) Check that the DP is set. 

DP setting speed: 2,000 rpm 



EC-10 

7M-GE 

7M-GTE 

7M-GTE 

EMISSION CONTROL SYSTEMS - Dash Pot (DP) System 

[!jidle 

I11I 

rpm 

Idle 

'1111' 

rpm 

EM2895 

EC3321 

EC2353 

If not at the specified speed, adjust with the DP adjusting 
screw_ 

4_ CHECK OPERATION OF VTV 

(a) Set the DP speed in the same procedure as above; (a) 
to (c). 

(b) Release the pinched hose and check that the engine 
returns to idle speed in approx_ 1 second_ 

IF NO PROBLEM IS FOUND WITH THIS INSPECTION. THE 
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART 



VTV 

EMISSION CONTROL SYSTEMS - Dash Pot (DP) System EC-11 

Filter 

EC3446 

ECO!O! 

INSPECTION OF VTV 

1. CHECK AND CLEAN FILTER ON VTV 

(a) Check the filter for contamination or damage. 

(b) Using compressed air, clean the filter. 

2. CHECK VTV BY BLOWING AIR INTO EACH SIDE 

(a) Check that air flows without resistance from B to A. 

(b) Check that air flows with difficulty from A to B. 



EC-12 EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GE) 

EXHAUST GAS RECIRCULATION (EGR) SYSTEM (7M-GE) 

EG R Port R Port 

EGR 
Vacuum 
Modulator 

EGR 

VSV 

(1 ) 

EGR Port 

EC3633 EC2106 

(2) (3) 

EGR Port 
EGR Port 

EC2107 EC210B 

To reduce NOx emissions, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to lower 

the maximum combustion temperature. 

Coolant *Engine 
VSV 

Throttle Valve Pressure in the EGR EGR Vacuum EGR 
Exhaust Gas 

Temp. RPM Opening Angle Valve Pressure Chamber Modulator Valve 

Below 57°C OPEN CLOSED Not 
(135°F) recirculated 

Above OPEN CLOSED Not 
5,200 rpm recirculated 

Positioned below CLOSED Not 
EGR port recirculated 

Above 63°C (1) ** Pressure con· OPENS passage CLOSED Not 
(145°F) Below Positioned be- LOW stantlyalter- to atmosphere recirculated 

CLOSED tween EGR port 4,800 rpm and R port (2) nating between CLOSES passage 
HIGH low and high to atmosphere OPEN Recirculated 

Positioned above (3) CLOSES passage OPEN Recirculated 
R port HIGH to atmosphere (increase) 

Engine RPM control is for Calif. only. 

Pressur1 increase~ Modulator closes ~EG R valve opens ~Pressure drops 
L. ----- EG R valve close~ Modulator opens - I 

When the throttle valve is positioned above the R port, the EG R vacuum modulator wi II close the atmosphere 
passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure is insufficiently low. 



EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GE) EC-13 

COLD 
2,500 rpm 

Tachometer 

HOT 
2,500 rpm 

Tachometer 

To Intake 
Manifold 

EC2011 

Vacuum Gauge 

EC2109 

No Vacuum 

Vacuum Gauge 
ECQ137 ECQ128 

Low Vacuum 

Vacuum Gauge 
ECQ137 ECQ129 

Vacuum Gauge 

EC3316 

INSPECTION OF EGR SYSTEM 
1. CHECK AND CLEAN FILTER IN EGR VACUUM 

MODULATOR 

2. 

3. 

(a) Check the filter for contamination or damage. 

(b) Using compressed air, clean the filter. 

PREPARATION 

Using a 3-way connector, connect a vacuum gauge to the 
hose between the EGR valve and EGR vacuum modulator. 

CHECK SEATING OF EGR VALVE 

Start the engine and check that the engine starts and runs 
at idle. 

4. CHECK VSV WITH COLD ENGINE 
(a) The coolant temperature should be below 57°C 

( 135°F). 

(b) Check that the vacuum gauge indicates is zero at 
2,500 rpm. 

5. CHECK VSV AND EGR VACUUM MODULATOR WITH 
WARM ENGINE 
(a) Warm up the engine. 

(b) Check that the vacuum gauge indication is approx. 
70 mmHg (2.76 in.Hg, 9.3 kPa) at 2,500 rpm. 

(c) Check that the vacuum gauge indication is zero at idle. 

(d) Disconnect the vacuum hose from R port of the EGR 
vacuum modulator and connect R port directly to the 
intake manifold with another hose. 

(e) Check that the vacuum gauge indicates high vacuum 
at 2,500 rpm. 

HINT: As a large amount of EGR gas enters, the engine 
will misfire slightly. 

(f) Disconnect the vacuum gauge and reconnect the 
vacuum hoses to the proper locations. 



EC-14 

Engine Stopped 

Air 

~ 

EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GE) 

EC2111 

8 
Battery 

EC2355 

Closed 

/1 
e E8 

Battery 

EC2 56 

6. CHECK EGR VALVE 

(a) Apply vacuum directly to the EGR valve with the en-
gine idling. 

(b) Check that the engine runs rough or dies. 

(c) Reconnect the vacuum hoses to the proper location. 

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE 
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART 

INSPECTION OF EGR VACUUM MODULATOR 
CHECK EGR VACUUM MODULATOR OPERATION 

(a) Disconnect the vacuum hoses from ports P, 0 and R 
of the EGR vacuum modulator. 

(b) Block ports P and R with your finger. 

(c) Blow air into port o. Check that the air passes through 
to the air filter freely. 

(d) Start the engine and maintain speed at 2,500 rpm. 

(e) Repeat the above test. Check that there is a strong 
resistance to air flow. 

If a problem is found, replace the EGR vacuum modulator. 
(f) Reconnect the vacuum hoses to the proper locations. 

INSPECTION OF VSV 
1. CHECK VACUUM CIRCUIT CONTINUITY IN VSV BY 

BLOWING AIR INTO PIPE 

(a) Connect the VSV terminals to the battery terminals 
as illustrated. 

(b) Blow air into a pipe and check that the VSV is open. 

(c) Disconnect the battery. 

(d) Blow air into a pipe and check that the VSV is closed. 
If a problem is found, replace the VSV. 



EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GE) EC-15 

No continuity 

n 

EC2357 

Ohmmeter 

n 

2. CHECK FOR SHORT CIRCUIT 

Using an ohmmeter, check that there is no continuity be-
tween the terminals and the VSV body. 

If there is continuity, replace the VSV. 

3. CHECK FOR OPEN CIRCUIT 

Using an ohmmeter, measure the resistance between the 
terminals. 

Specified resistance: 38 - 44 n at 20°C (68°F) 

If the resistance is not within specification, replace the 
VSV. 

INSPECTION OF EGR VALVE 

1. REMOVE EGR VALVE 

Check the valve for sticking and heavy carbon deposits. 

If a problem is found, replace it. 

2. INSTALL EGR VALVE WITH NEW GASKET 

INSPECTION OF WATER TEMP. SENSOR 
(See page FI-113) 



EC-16 EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GTE) 

EXHAUST GAS RECIRCULATION (EGR) SYSTEM (7M-GTE) 

(2) 

~ 

I 

EGR Cooler ! 

ECU 

EGR Vacuum 
Modulator 

EG R Port 

(1) 

EGR Cooler i 

EC3330 

EC2359 

EGR Port 

Vacuum 
Modulator 

EC2328 

To reduce NOx emissions, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to lower 
the maximum combustion temperature. 

Coolant 
VSV 

Throttle Valve Pressure in the EGR EGR Vacuum EGR 
Exhaust Gas 

Temp. Opening Angle Valve Pressure Chamber Modulator Valve 

Below 57°C CLOSED Not 
(135°F) (E-G) - - - CLOSED 

recirculated 

Positioned below (1) CLOSED 
Not 

EGR port 
- -

recircu lated Above 63°C OPEN 
(145°F) (E-G) Positioned above * CLOSES passage Recirculated 

EGR port 
(2) 

to atmosphere 
OPEN 

(increase) 

* When the throttle valve is positioned above the EGR port, the EGR vacuum modulator will close the atmosphere 
passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure is insufficiently low. 



EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GTE) EC-17 

EC1502 

Vacuum Gauge 

EC3336 

COLD 
2,500 rpm No Vacuum 

Tachometer Vacuum Gauge 

EC0137 EC0128 

HOT 
2,500 rpm Low Vacuum 

Tachometer Vacuum Gauge 
EC0137 EC0129 

EC3335 

INSPECTION OF EGR SYSTEM 

1. CHECK AND CLEAN FILTERS IN EGR VACUUM 
MODULATOR 

(a) Check the filter for contamination or damage. 

(b) Using compressed air, clean the filter. 

2. PREPARATION 

Using a 3-way connector, connect a vacuum gauge to the 
hose between the EGR valve and EGR vacuum modulator. 

3. CHECK SEATING OF EGR VALVE 

Start the engine and check that the engine starts and runs 
at idle. 

4. CHECK VSV WITH COLD ENGINE 

5. 

6. 

(a) The coolant temperature should be below 57°C 
( 135°F). 

(b) Check that the vacuum gauge indication is zero at 
2,500 rpm. 

CHECK VSV AND EGR VACUUM MODULATOR WITH HOT 
ENGINE 

(a) Warm up the engine. 
(b) Check that the vacuum gauge indication is approx. 

70 mmHg (2.76 in.Hg, 9.3 kPa) at 2,500 rpm. 
(c) Disconnect the vacuum gauge and reconnect the 

vacuum hose to the proper location. 

CHECK EGR VALVE 

(a) Apply vacuum directly to the EGR valve with the en-
gine idling. 

(b) Check that the engine runs rough or dies. 

(c) Reconnect the vacuum hoses to the proper location. 

IF NO PROBLEM IS FOUND WITH THIS INSPECTION. THE 
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART 



EC-18 

Engine 
Stopped 

Engine at 
2,500 rpm 

No continuity 

EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GTE) 

Open 

EC2898 

EC2897 

e 
Battery 

FI1919 

e EB 
Battery 

F 11920 

INSPECTION OF EGR VACUUM MODULATOR 

CHECK EGR VACUUM MODULATOR OPERATION 

(a) Disconnect the vacuum hoses from the EGR vacuum 
modulator. 

(b) Block port P with your finger. 

(c) Blow air into the other pipe. Check that the air pass-
es through to the air filter freely. 

(d) Start the engine and maintain speed at 2,500 rpm. 

(e) Repeat the above test. Check that there is a strong 
resistance to air flow. 

If a problem is found, replace the EGR vacuum modulator. 

(f) Reconnect the vacuum hoses to the proper locations. 

INSPECTION OF VSV 
1. CHECK VACUUM CIRCUIT CONTINUITY IN VSV BY 

BLOWING AIR INTO PIPE 

(a) Connect the VSV terminals to the battery terminals 
as illustrated. 

(b) Blow into pipe E and check that air comes out of the 
air filter. 

(c) Disconnect the battery. 

(d) Blow into pipe E and check that air comes out of 
pipe G. 

If a problem is found, replace the VSV. 

2. CHECK FOR SHORT CIRCUIT 

Using an ohmmeter, check that there is no continuity be-
tween the terminals and the VSV body. 

If there is continuity, replace the VSV. 



n. 

EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System (7M-GTE) EC-19 

FI1917 

3. CHECK FOR OPEN CIRCUIT 

Using an ohmmeter, measure the resistance between the 
terminals. 

Specified resistance: 38 - 44 n at 20 D C (68 D F) 

If the resistance is not within specification, replace the 
VSV. 

INSPECTION OF EGR VALVE 

1. REMOVE EGR VALVE 

Check the valve for sticking and heavy carbon deposits. 
if a problem is found, replace it. 

2. INSTALL EGR VALVE WITH NEW GASKET 

INSPECTION OF WATER TEMP. SENSOR 
(See page FI-113) 



EC-20 EMISSION CONTROL SYSTEMS - Three-Way Catalyst (TWC) System 

THREE-WAY CATALYST (TWC) SYSTEM 
7M-GE (Federal and Canada) 

7M-GE (California) 

7M-GTE 

Three-Way Catalyst 
(Monol ith ic) 

Three-Way Catalyst 
(Monol ith ic) 

Three-Way Catalyst 
(Monolithic) 

Three-Way Catalyst 
IMonolithirl 

Three-Way Catalyst 
(Monol ith ic) 

EC3427 
EC3340 
EC2907 

To reduce HC, CO and NOx emissions, they are oxidized, reduced and converted to nitrogen (N 2 ), carbon dioxide (C02 ) 
and water (H 20) by the catalyst. 

Exhaust Port TWC Exhaust Gas 

HC, CO, AND NOx :> OXIDATION AND ~ 
CO2 
H2O 

REDUCTION ..........-
N2 



EMISSION CONTROL SYSTEMS - Three-Way Catalyst (TWC) System EC-21 

EC2902 

Heat I nsu lator 

"""~",~~",~~""?:~"",,,:,,,'0 

=IG \31= 
EC2903 

EC0244 

INSPECTION OF EXHAUST PIPE ASSEMBLY 

1. CHECK CONNECTIONS FOR LOOSENESS OR DAMAGE 

2. CHECK CLAMPS FOR WEAKNESS. CRACKS OR DAMAGE 

INSPECTION OF CATALYTIC CONVERTER 

CHECK FOR DENTS OR DAMAGE 

If any part of the protector is damaged or dented to the 
extent that it touches the catalyst. repair or replace it. 

INSPECTION OF HEAT INSULATOR 

1. CHECK HEAT INSULATOR FOR DAMAGE 

2. CHECK FOR ADEQUATE CLEARANCE BETWEEN CATA
LYTIC CONVERTER AND HEAT INSULATOR 

REPLACEMENT OF CATALYTIC CONVERTER 

1. REMOVE CONVERTER 

(a) Jack up the vehicle. 

(b) Check that the converter is cool. 

(c) Remove the bolts at the front and rear of the con-
verter. 

(d) Remove the converter and gaskets. 

2. INSTALL CONVERTER 

(a) Place new gaskets on the converter front and rear 
pipes. and connect the converter to the exhaust pipes. 

(b) Tighten the bolts. 

Torque: Catalyst-Exhaust pipe 

440 kg-em (32 ft-Ib. 43 Nom) 
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FI-4 EFI SYSTEM - System Description 

The EFI system is composed of 3 basic sub sys-
tems; Fuel, Air Induction and Electronic Control 
Systems. 

FUEL SYSTEM 
An electric fuel pump supplies sufficient fuel, un-
der a constant pressure, to the injectors. These in-
jectors inject a measured quantity of fuel into the 
intake parts in accordance with signals from the 
ECU (Electronic Control Unit). 

AIR INDUCTION SYSTEM 
The air induction system provides sufficient air for 
engine operation. 

ELECTRONIC CONTROL SYSTEM 
The 7M-GE and 7M-GTE engines are equipped with 
a Toyota Computer Control System (TCCS) which 
centrally controls the EFI, ESA, Diagnosis systems, 
etc. by means of an Electronic Control Unit (ECU 

formerly EFI computer) employing a 
microcomputer. 

By means of the ECU, the TCCS controls the fol-
lowing functions: 

1. Electronic Fuel Injection (EFI) 

The ECU receives signals from various sensors 
indicating changing engine operating condi-
tions such as: 

Exhaust oxygen content 
Intake air volume 
Intake air temperature 
Coolant temperature 
Engine rpm 
Acceleration/deceleration etc. 

These signals are utilized by the ECU to de-
termine the injection duration necessary for an 
optimum air-fuel ratio. 

2. Electronic Spark Advance (ESA) 
The ECU is programmed with data for opti-
mum ignition timing under any and all operat-
ing conditions. Using data provided by sensors 
which monitor various engine functions (rpm, 
A/C signal, coolant temperature, etc.), the 
microcomputer (ECU) triggers the spark at pre-
cisely the right instant. (See IG section) 

3. Idle Speed Control (lSC) 

The ECU is programmed with target engine 
speed values to respond to different engine 
conditions (coolant temperature, air condition-
er on/off, etc.). Sensors transmit signals to the 
ECU which control the flow of air through the 
by-pass of the throttle valve and adjust idle 
speed to the target value. 
(See pages FI-44, 65, 106) 

4. Diagnosis 

The ECU detects any malfunctions or abnor-
malties in the sensor network and lights the 
"CHECK ENGINE" warning light on the instru-
ment panel. At the same time, the trouble is 
identified and a diagnostic code is recorded by 
the ECU. 
(See page FI-26) 

5. Fail-Safe Function 
In the event of computer malfunction, a back-
up circuit will take over to provide minimal 
drivability. Simultaneously, the "CHECK EN-
GINE" warning light will come on. 



Check Connector 

EFI SYSTEM - Precautions, Inspection Precautions FI-5 

IGl156 

/ 

IG0596 

PRECAUTIONS 
1. Before working on the fuel system, disconnect the nega-

tive terminal from the battery. 

HINT: Any diagnostic code retained by the computer will 
be erased when the battery terminal is removed. 

Therefore, if necessary, read the code before removing the 
battery terminal. 

CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal 
cable is disconnected from the battery. 

2. Do not smoke or work near an open flame when working 
on the fuel system. 

3. Keep gasoline off rubber or leather parts. 

INSPECTION PRECAUTIONS 
MAINTENANCE PRECAUTIONS 
1. INSURE CORRECT ENGINE TUNE-UP 

2. PRECAUTIONS WHEN CONNECTING GAUGE 

3. 

4. 

(a) Connect the tachometer test probe to the terminal IG 
8 of check connector. 

(b) Use the battery as the power source for the timing 
light, tachometer, etc. 

IN EVENT OF ENGINE MISFIRE THE FOLLOWING 
PRECAUTIONS SHOULD BE TAKEN 

(a) Insure proper connection of battery terminals, etc. 

(b) Handle high-tension cords carefully. 
(c) After repair work, insure that the ignition coil termi-

nals and all other ignition system line are reconnect-
ed securely. 

(d) When cleaning the engine compartment, be especially 
careful to protect the electrical system from water. 

PRECAUTIONS WHEN HANDLING OXYGEN SENSOR(S) 

(a) Do not allow oxygen sensor to drop or hit against an 
object. 

(b) Do not allow water to come into contact with the sen-
sor or attempt to cool it. 



FI-6 EFI SYSTEM - Inspection Precautions 

IF VEHICLE IS EQUIPPED WITH MOBILE RADIO 
SYSTEM (HAM, CB, ETC) 

The ECU has been designed so that it will not be affected by 
outside interference. 

However, if your vehicle is equipped with a CB radio trans-
ceiver, etc. (even one with about 10 W output). it may, at times, 
have an affect upon ECU operation, especially if the antenna 
and feeder are installed nearby. 

Therefore, observe the following precautions: 

1. Install the antenna as far as possible from the ECU. The 
ECU is located behind the glove box, so the antenna should 
be installed in the rear of the vehicle. 

2. Keep the antenna feeder as far away as possible from the 
ECU wires at least 20 cm (7.87 in.),and especially do not 
wind them together. 

3. Check that the feeder and antenna are properly adjusted. 

4. Do not equip your vehicle with a powerful mobile radio 
system. 

5. Do not open the cover or the case of the ECU unless abso-
lutely necessary. (If the IC terminals are touched, the IC 
may be destroyed by static electricity.) 

AIR INDUCTION SYSTEM 

1. Separation the engine dipstick, oil filler cap, PCV hose, etc., 
may cause the engine to run out of tune. 

2. Disconnection, looseness or cracks in the parts of the air 
intake system between the air flow meter and cylinder head 
will allow air suction and cause the engine to run out of 
tune. 
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ELECTRONIC CONTROL SYSTEM 

1. Before removing EFI wiring connectors, terminals, etc., first 
disconnect the power by either turning the ignition switch 
OFF or disconnecting the battery terminals. 

HINT: Always check the diagnosis code before discon-
necting the battery terminal. 

2. When installing the battery, be especially careful not to in-
correctly connect the positive and negative cables. 

FI1066 3. Do not jolt parts during removal or installation. Handle all 
'----_______________ ~.::..J EFI parts carefully, especially the ECU. 

Lock Spring 

Lock 

4. Do not be careless during troubleshooting as there are 
numerous transistor circuits and contact with terminals can 
cause further trouble. 

5. Do not open the ECU cover. 
6. When inspecting during rainy weather, take care to pre-

vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on EFI parts and 
wiring connectors. 

7. Parts should be replaced as an assembly. 

8. Care is required when pulling out the inserting wiring con-
Lock nectors. 

FI0092 FI0093 

FI0094 

F 10095 FI0096 

(a) Release the lock and pull out the connector. Pull on 
the connectors, not the wiring. 

(b) Fully insert the connector and check that it is locked. 

9. When inspecting a connector with a circuit tester. 

(a) Carefully take out the water-proofing rubber if it is a 
water-proof type connector. 
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FI0097 FI0098 

FI3665 

FI3389 

Fulcrum Length 

FI1654 

(b) Insert the tester probe into the connector from the wir-
ing side when checking continuity, amperage or 
voltage. 

(c) Do not apply unnecessary force to the terminal. 

(d) After checking, install the water-proofing rubber on 
the connector securely. 

10. Use SST for inspection or testing of the injector, cold start 
injector or its wiring connector. 
SST 7M-GE 09842-30050(A) and 09842-30070(C) 

7M-GTE 09842-30050(A) and 09842-30060(8) 

FUEL SYSTEM 

1. When disconnecting the high fuel pressure line, a large 
amount of gasoline will spill out, so observe the following 
procedure. 

(a) Put a container under the connection. 

(b) Slowly loosen the connection. 

(c) Disconnect the connection. 

(d) Plug the connection with a rubber plug. 

2. When connecting the flare nut or union bolt on the high 
pressure pipe union, observe the following procedure: 

(Union bolt type) 

(a) Always use a new gasket. 

(b) Hand tighten the union bolt. 

(c) Tighten the bolt to the specified torque. 

Torque: 300 kg-em (22 ft-Ib, 29 N ·m) 

(Flare nut type) 

(a) Apply a thin coat of oil to the flare nut and tighten 
the flare nut. 

(b) Then using SST, tighten the nut to the specified 
torque. 

SST 09631-22020 

Torque: 310 kg-em (22 ft-Ib, 30 N·m) 

HINT: Use a torque wrench with a fulcrum length of 30 
cm (11.81 in.). 
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Black Ring 

Delivery 
Spacer _--=;::::::=~~r--l----- Pi pe 

Cylinder 
Head 

P'II;.~~'--- O-Ring 
4"'-----G rommet 

Y--------- Injector 
.<:>;:-------Insulator 

FI1719 

3. Observe the following precautions when removing and in-
stalling the injectors. 

4. 

(a) Never reuse a a-ring. 
(b) When placing a new a-ring on the injector, use care 

not to damage it in any way. 

(c) Lubricate the new a-ring with spindle oil or gasoline 
before installing it - never use engine, gear or brake oil. 

Install the injector to the delivery pipe and cylinder head 
as shown in the illustration. 
HINT: Install the spacer with the black ring side facing 
upward. 

5. Confirm that there are no fuel leaks after performing any 
maintenance on the fuel system. 
(a) With engine stopped, turn the ignition switch ON. 
(b) Using SST, connect terminals + Band Fp of the check 

connector. 
SST 09843-18020 
HINT: The check connector is located near the No.2 
junction block. 

(c) When the fuel return hose is pinched, the pressure 
within the high pressure line will rise to approx. 4 
kg/cm2 (57 psi, 392 kPa). In this state, check to see 
that there are no leaks from any part of the fuel 
system. 

NOTICE: Always pinch the hose. Avoid bending as it may 
cause the hose to crack. 
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FI0094 

FI0482 

TROUBLESHOOTING 
TROUBLESHOOTING HINTS 

1. Engine troubles are usually not caused by the EFI system. 
When troubleshooting, always first check the condition of 
the other systems. 
(a) Power source 

• Battery 
• Fusible links 
• Fuses 

(b) Body ground 
(c) Fuel supply 

• Fuel leakage 
• Fuel filter 
• Fuel pump 

(d) Ignition system 
• Spark plug 
• High-tension cord 
• Distributor (7M-GE) or cam position sensor 

(7M-GTE) 
• Igniter and ignition coil 

(e) Air induction system 
• Vacuum leaks 

(f) Emission control system 
• PCV system 
• EGR system 

(g) Others 
• Ignition timing (ESA system) 
• Idle speed (lSC system) 

2. The most frequent cause of problems is simply a bad con-
tact in wiring connectors. Always make sure that connec-
tions are secure. 

When inspecting the connector, pay particular attention 
to the following points: 

(a) Check to see that the terminals are not bent. 

(b) Check to see that the connector is pushed in complete-
ly and locked. 

(c) Check to see that there is no signal change when the 
connector is slightly tapped or wiggled. 

3. Sufficiently troubleshoot for other causes before replac-
ing the ECU. The ECU is of high quality and it is expensive. 
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Digital Type 
Analog Type 

'" 71 

~ .. '\ 

~{~+@ 
V 10-/ -@ 

F 10889 

CHECK POWER SOURCE 

1 OK 

CHECK STARTING SYSTEM 

4. Use a volt/ohmmeter with high impedance (10 kO IV mini-
mum) for troubleshooting of the electrical circuit. (See 
pages FI-30, 49) 

TROUBLESHOOTING PROCEDURES 

SYMPTOM - DIFFICULT TO START OR NO START 
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY) 

1. Battery 
(1) Connection 

BAD 
(2) Gravity - drive belt - charging system 
(3) Voltage 

2. Fusible links 

1. Ignition switch 
2. Starter 

BAD 3. Starter relay (MIT, USA A/T) 
4. Clutch start switch (MIT) 
5. Neutral start switch (A/T) 
6. WiringlConnection 
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SYMPTOM - DIFFICULT TO START OR NO START (CRANKS OK) 

CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page FI-26) 
Check for output of diagnostic code. Malfunction 
(See page F 1-23) code(s) 

Normal code 

DOES ENGINE START WITH - ISC system 
ACCELERATOR PEDAL DEPRESSED? OK (1) ISC valve 

(2) Wiring connection 

NO 

CHECK FOR VACUUM LEAKS IN AIR 1. Oil filler cap 
INTAKE LINE BAD 2. Oil dipstick 

3. Hose connections 
4. PCV hose 
5. E G R system - E G R valve stays open 

OK 

CHECK IGNITION SPARK f-------- . 1. H igh-tension cords 
7M-GE (See page I G-5) BAD 2. Distributor (7M-GE) or cam position 
7M-GTE (See page I G-1 0) sensor (7M-GTE) 

3. Ignition coil 
4. Igniter 

OK 

CHECK SPARK PLUGS 1. Spark plugs 
Plug gap: 7M-GE 1.1 mm (0.043 in.) NO 2. Compression pressure 

7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm2 

(128 psi, 883 kPa) 
- HINT- at 250 rpm 
Check compression pressure and valve 3. Valve clearance 
clearance if necessary. Standard: IN 0.15 - 0.25 mm 

(0.006 - 0.010 in.) 
EX 0.20 - 0.30 mm 

(0.008 - 0.012 in.) 

1. Injector - Shorted or leaking 
BAD 2. I njector wiring - Short circu ited 

[ All J Plugs 3. Cold start injector - Leakage 
WET (See page FI-77) 

4. Cold start injector time switch 
(See page FI-112) 

OK CONTINUED ON PAGE FI-13 
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~ OK CONTINUED FROM PAGE FI-12 

CHECK FUEL SUPPLY TO INJECTOR 
1. Fuel in tank 
2. Fuel pressure in fuel line 

(1) Connect terminals Fp and +B of the 
check connector. 

(2) You can feel fuel pressure in fuel 
retu rn hose. 

3. Check circuit opening relay 
(See page FI-110) 

~OK 
CHECK FUEL PUMP SWITCH IN AIR 
FLOW METER (7M-GE) 
Check continuity between terminals FC and 
E 1 with measuring plate of air flow meter 
open. 

~OK 
CHECK IGNITION TIMING 
1. Connect terminals TEl and El of the 

check connector. 
2. Check ignition timing. 

STD: 100 BTDC @ idle 
[wi connect terminals TEl and El] 

~OK 
CHECK EFI ELECTRONIC CIRCUIT 
USING VOL TIOHMMETER 
(See pages FI-30, 49) 

t--~~~---1 1. Fuel line - leakage - deformation 
BAD 2. Fuse 

3. Fuel pump (See page F 1-70) 
4. Fuel filter 
5. Fuel pressure regulator (See page FI-81) 
6. Circuit opening relay (See page FI-110) 

t--~~~--i Air flow meter (See page FI-94) 
BAD 

t--~~~--l Adjust ignition timing (See page IG-20) 
NO 

t--~~~--l 1. Wiring connection 
NO 2. Power to ECU 

(1) Fusible links 
(2) Fuses 
(3) EFI main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Injection signal circuit 

(1) I njector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 
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SYMPTOM - ENGINE OFTEN STALLS 

CHECK DIAGNOSIS SYSTEM Malfunction Diagnostic code(s) (See page FI-26) 
Check for output of diagnostic code code(s) 
(See page FI-23) 

1 Norma I code 

CHECK FOR VACUUM LEAKS IN BAD 1. Oil filler cap 
AIR INTAKE LINE 2. Oil dipstick 

3. Hose connections 
4. PCV hose 

1 OK 

CHECK FUEL SUPPLY TO INJECTOR BAD 1. Fuel line - leakage - deformation 
1. Fuel in tank 2. Fuse 
2. Fuel pressure in fuel line 3. Fuel pump (See page F 1-70) 

(1) Connect terminals Fp and +B of 4. Fuel filter 
the check connector. 5. Fuel pressure regulator (See page FI-81) (2) You can feel fuel pressure in fuel 
return hose. (See page FI-71) 6. Circuit opening relay (See page FI-110) 

3. Check circuit opening relay 
(See page FI-110) 

i OK 

CHECK AIR FILTER ELEMENT BAD I Element - Clean or replace I ! OK 

CHECK IDLE SPEED BAD ISC system 
STD: 7M-GE 700 rpm (1) Wiring connection 

7M-GTE 650 rpm (2) ISC valve 
(3) ECU (test by substitution) 

1 OK 

CHECK IGNITION TIMING NO Adjust ignition timing (See page IG-20) 
1. Connect terminals TE 1 and E 1 of 

the check connector. 
2. Check ignition timing. 

STD: 10° BTDC @ idle 
[w/ connect terminals TEl and El] 

1 OK 

CHECK SPARK PLUGS BAD 1. Spark plugs 
Plug gap: 7M-GE 1.1 mm (0.043 in.) 2. Compression pressure 

7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm2 

(128 psi, 883 kPa) 
- HINT- at 250 rpm 
Check compression pressure and valve 3. Valve clearance 
clearance if necessary. Standard: IN 0.15 - 0.25 mm 

(0.006 - 0.010 in.) 
EX 0.20 - 0.30 mm 

(0.008 - 0.012 in.) 

1 OK CONTINUED ON PAGE FI·15 
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~ OK CONTINUED FROM PAGE FI-14 

CHECK COLD START INJECTOR BAD 1. Cold start injector 
(See page FI-77) 2. Cold start injector time switch 

(See page FI-112) 

10K 

CHECK FUEL PRESSURE BAD 1. Fuel pump (See page F 1-70) 
(See page FI-71) 2. Fuel filter 

3. Fuel pressure regulator 
(See page FI-81) 

1 OK 

CHECK INJECTORS BAD I njection condition 
(See page F 1-83) 

1 OK 

CHECK EFI ELECTRONIC CIRCUIT BAD 1. Wiring connection 
USING VOLT/OHMMETER 2. Power to ECU 
(See pages F 1-30,49) (1) Fusible links 

(2) Fuses 
(3) EF I main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. I njection signal circuit 

(1) I njector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 

SYMPTOM - ENGINE SOMETIMES STALLS 

CHECK DIAGNOSIS SYSTEM Malfunction Diagnostic code(s) (See page F 1-26) 
Check for output of diagnostic code. code(s) 
(See page F 1-23) 

Normal code 

CHECK AIR FLOW METER BAD Air flow meter 
(See pages FI-94, 96) 

OK 

CHECK WIRING CONNECTORS AND BAD 1. Connector 
RELAYS 2. EF I main relay (See page F 1-109) 
Check for a signal change when the connec- 3. Circuit opening relay (See page FI-110) 
tor or relay is slightly tapped or wiggled. 
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SYMPTOM - ROUGH IDLING AND/OR MISSING 

CHECK DIAGNOSIS SYSTEM Malfunction Diagnostic code(s) (See page FI-26) 
Check for output of diagnostic code. code(s) 
(See page F 1-23) 

1 Normal code 

CHECK FOR VACUUM LEAKS IN AIR BAD 1. Oil filler cap 
INTAKE LINE 2. Oil dipstick 

3. Hose connections 
4. PCV hoses 
5. EGR system - EG R valve stays open 

1 OK 

CHECK AIR FILTER ELEMENT I BAD Element - Clean or replace 

1 OK 

CHECK IDLE SPEED BAD ISC system 
STD: 7M-GE 700 rpm (1) Wiring connection 

7M-GTE 650 rpm (2) ISC valve 
(3) ECU (test by substitution) 

1 OK 

CHECK IGNITION TIMING NO Adjust ignition timing (See page IG-20) 
1. Connect terminals TEl and El of the 

check connector. 
2. Check ignition timing. 

STD: 10° BTDC @ idle 
[wi connect terminals TEl and El] 

1 OK 

CHECK SPARK PLUGS NO 1. Spark plugs 
Plug gap: 7M-GE 1.1 mm (0.043 in.) 2. Compression pressure 

7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm2 

(128 psi, 883 kPa) 
-HINT- at 250 rpm 
Check compression pressure and valve 3. Valve clearance 
clearance if necessary. Standard: IN 0.15 - 0.25 mm 

(0.006 - 0.010 in.) 
EX 0.20 - 0.30 mm 

(0.008 - 0.012 in.) 

1 OK CONTINUED ON PAGE FI-17 
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lOK CONTINUED FROM PAGE FI-16 

CHECK COLD START INJECTOR BAD 1. Cold start injector 
(See page FI-77) 2. Cold start injector time switch 

(See page FI-112) 

OK 

CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-70) 
(See page FI-71) 2. Fuel filter 

3. Fuel pressure regulator 
(See page FI-81) 

OK 

CHECK INJECTORS BAD II njeetion condition 

I (See page FI-83) 

OK 

CHECK EFI ELECTRONIC CIRCUIT BAD 1. Wiring connection 
USING VOLT/OHMMETER 2. Power to ECU 
(See pages F 1-30, 49) (1) Fusible links 

(2) Fuses (EFI 15A, IGN 7.5A) 
(3) EF I main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Throttle position sensor 
7. Injection signal circuit 

(1) Injector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 
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SYMPTOM - HIGH ENGINE IDLE SPEED (NO DROP) 

CHECK ACCELERATOR LINKAGE BAD Linkage - Stuck 

10K 

CHECK DIAGNOSIS SYSTEM Malfunction Diagnostic code(s) (See page FI-26) 
Check for output of diagnostic code. code(s) 
(See page F 1-23) 

! Normal code 

CHECK ISC SYSTEM BAD 1. Wiring connection 
(Air con, Throttle position sensor-ECU) 

2. ISC valve 
3. Air conditioner switch 

1 OK 

CHECK THROTTLE POSITION SENSOR BAD Throttle body 

! OK 

CHECK FUEL PRESSURE BAD Fuel pressure regulator - High pressure 
(See page FI-71) 

t OK 

CHECK COLD START INJECTOR BAD Cold start injector - Leakage 
(See page FI-77) 

t OK 

CHECK INJECTORS (See page FI-83) BAD Injectors - Leakage, Injection quality 

1 OK 

CHECK EFI ELECTRONIC CIRCUIT BAD 1. Wiring connection 
USING VOLT/OHMMETER 2. Power to ECU 
(See pages FI-30, 49) (1) Fusible links 

(2) Fuses (EFI 15A, IGN 7.5A) 
(3) EFI main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Injection signal circuit 

(1) I njector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 
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SYMPTOM - ENGINE BACKFIRES-Lean Fuel Mixture 

CHECK DIAGNOSIS SYSTEM Malfunction Diagnostic code(s) (See page FI-26) 
Check for output of diagnostic code. code(s) 
(See page F 1-23) 

Normal code 

CHECK FOR VACUUM LEAKS IN AIR BAD 1. Oil filler cap 
INTAKE LINE 2. Oil dipstick 

3. Hose connections 
4. PCV hoses 

OK 

CHECK IGNITION TIMING NO Adjust ignition timing (See page IG-20) 
1. Connect term inals TE 1 and E 1 of the 

check connector. 
2. Check ignition timing. 

STD: 10° BTDC @ idle 
[wi connect terminals TE1 and E1] 

OK 

CHECK COLD START INJECTOR BAD 1. Cold start injector 
(See page FI-77) 2. Cold start injector time switch 

(See page F 1-112) 

OK 

CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-70) 
(See page FI-71) 2. Fuel filter 

3. Fuel pressure regulator (See page FI-81) 

OK 

CHECK INJECTORS BAD II njectors - Clogged 

I (See page FI-83) 

OK 

CHECK EFI ELECTRONIC CIRCUIT BAD 1. Wiring connection 
USING VOL TIOHMMETER 2. Power to ECU 
(See pages FI-30, 49) (1) Fusible links 

(2) Fuses 
(3) EF I main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Throttle position sensor 
7. Injection signal circuit 

(1) Injection wiring 
(2) Resistor (7M-GTE) 
(3) ECU 
(4) Fuel cut signal 

8. Oxygen sensor(s) 
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CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. 
(See page FI-23) 

Normal code 

CHECK IGNITION TIMING 
1. Connect terminals TEl and El of the 

check connector. 
2. Check ignition timing. 

STD: 100 BTDC @ Idle 

SYMPTOM - MUFFLER EXPLOSION (AFTER FIRE) 
-Rich Fuel Mixture-Misfire 

Malfunction Diagnostic code(s) (See page FI-26) 
code(s) 

NO Adjust ignition timing (See page IG-20) 

[wI connect terminals TE1 and E1] 

OK 

CHECK COLD START INJECTOR BAD 1. Cold start injector 
(See page FI-77) 2. Cold start injector time switch 

(See page FI-112) 

OK 

CHECK INJECTORS BAD Injectors - Leakage 

OK 

CHECK SPARK PLUGS NO 1. Spark plugs 
Plug gap: 7M-GE 1.1 mm (0.043 in.) 2. Compression pressure 

7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm2 

(128 psi, 883 kPa) 
- HINT- at 250 rpm 
Check compression pressure and valve 3. Valve clearance 
clearance if necessary. Standard: IN 0.15 - 0.25 mm 

(0.006 - 0.010 in.) 
EX 0.20 - 0.30 mm 

(0.008 - 0.012 in.) 

OK 

CHECK EFI ELECTRONIC CIRCUIT BAD 1. Throttle position sensor 
USING VOLT/OHMMETER 2. Injection signal circuit 
(See pages FI-30, 49) (1) I njector wiring 

(2) Resistor (7M-GTE) 
(3) ECU 

3. Oxygen sensor(s) 



EFI SYSTEM - Troubleshooting FI-21 

SYMPTOM - ENGINE HESITATES ANDIOR POOR ACCELERATION 

CHECK CLUTCH AND BRAKE BAD .[ 1. Clutch - SI;ps 

I 2. Brakes - Drag 

OK 

CHECK FOR VACUUM LEAKS IN AIR BAD 
1. Oil filler cap 

INTAKE LINE 2. Oil dipstick 
3. Hose connections 
4. PCV hoses 
5. EGR system - EGR valve system open 

OK 

CHECK AIR FILTER ELEMENT BAD I Element - Clean or replace I 
OK 

CHECK DIAGNOSIS SYSTEM Malfunction Diagnostic code(s) (See page F 1-26) 
Check for output of diagnostic code. code(s) 
(See page FI-23) 

Normal code 

CHECK IGNITION SPARK BAD 1. High-tension cords 
7M-GE (See page I G-5) 2. Distributor (7M-GE) or cam position 
7M-GTE (See page I G-1 0) sensor (7M-GTE) 

3. Ignition coil 
4. Igniter 

OK 

CHECK IGNITION TIMING NO Adjust ignition timing (See page IG-20) 
1. Connect terminals TE 1 and E 1 of the 

check connector. 
2. Check ignition timing. 

STD: 10° BTDC @ idle 
[wi connect terminals TE1 and E1] 

OK 

CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-70) 
(See page F 1-71) 2. Fuel filter 

3. Fuel pressure regulator (See page FI-81) 

OK 

CHECK INJECTORS BAD I njection condition 
(See page FI-83) 

OK CONTINUED ON PAGE FI-22 
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10K CONTINUED FROM PAGE FI-21 

CHECK SPARK PLUGS 
Plug gap: 7M-GE 1.1 mm (0.043 in.) 

7M-GTE 0.8 mm (0.031 in.) 

- HINT-
Check compression pressure and valve 
clearance if necessary. 

OK 

CHECK EFI ELECTRONIC CIRCUT 
USING VOLT/OHMMETER 
(See pages F 1-30,49) 

NO 

BAD 

1. Spark plugs 
2. Compression pressure 

Minimum: 9.0 kg/cm2 
(128 psi, 883 kPa) 
at 250 rpm 

3. Valve clearance 
Standard: IN 

EX 

0.15 - 0.25 mm 
(0.006 - 0.010 in.) 
0.20 - 0.30 mm 
(0.008 - 0.012 in.) 

1. Wiring connection 
2. Power to ECU 

(1) Fusible links 
(2) Fuses 
(3) EF I main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Throttle position sensor 
7. Injection signal circuit 

(1) I njector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 



"CHECK ENGINE" 
Warning Light 

SST 

EFI SYSTEM - Diagnosis System FI-23 

FI3542 

DIAGNOSIS SYSTEM 
DESCRIPTION 

The ECU contains a built-in self-diagnosis system by which 
troubles with the engine signal network are detected and 
a "CHECK ENGINE" warning light on the instrument panel 
flashes. 
By analyzing various signals as shown in the later tables 
(See pages FI-26 to 28) the Electronic Control Unit (ECU) 
detects system malfunctions which are related to the var-
ious operating parameter sensors or to the actuator. The 
ECU stores the failure until the diagnosis system is cleared 
by removing the EFI fuse with the ignition switch off. 
A "CHECK ENGINE" warning light on the instrument panel 
informs the driver that a malfunction has been detected. 
The light goes out automatically when the malfunction has 
been cleared. 

"CHECK ENGINE" WARNING LIGHT CHECK 

1. The "CHECK ENGINE" warning light will come on when 
the ignition switch is placed at ON and the engine is not 
running. 

2. When the engine is started, the "CHECK ENGINE" warn-
ing light should go out. 

If the light remains on, the diagnosis system has detected 
a malfunction or abnormality in the system. 

OUTPUT OF DIAGNOSTIC CODES 

To obtain an output of diagnostic codes, proceed as follows: 
1. Initial conditions 

(a) Battery voltage above 11 volts 
(b) Throttle valve fully closed (throttle position sensor IDL 

points closed) 
(c) Transmission in neutral position 
(d) Accessory switches OFF 

2. Turn the ignition switch to ON. Do not start the engine. 

3. Using SST, connect terminals TEl and El of the check 
connector. 

SST 09843-18020 

HINT: The check connector is located near the ignition 
coil. 
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"CHECK ENGINE" Warning Light 

0.26 
:--------

0.26 

Code No. 13 

0.5 

1.5 

FI3704 

ON ON ON ON 

(Seconds) 

FI0294 

Code No. 32 

(Seconds) 

FI0295 

FI4211 

4. Read the diagnostic code as indicated by the number of 
flashes of the "CHECK ENGINE" warning light. 

Diagnostic code (See page FI-26) 

(a) Normal System Operation (no malfunction) 

• The light will alternately blink on and off for 0.26 
second intervals. 

(b) Malfunction Code Indication 

• In the event of a malfunction, the light will blink ev-
ery 0.52 seconds. The first number of blinks will 
equal the first digit of a 2-digit diagnostic code and, 
after a 1.5 second pause, the 2nd number of blinks 
will equal the 2nd. If there are two or more codes, 
there will be a 2.5 second pause between each. 

• After all the codes have been signalled there will 
be a 4.5 second pause and they will all be repeat-
ed as long as the terminals TE1 and E1 of the check 
connector are connected. 

HINT: In the event of a number of trouble codes, indica-
tion will begin from the smaller value and continue to the 
larger. 

5. After the diagnosis check, remove SST. 

SST 09843-18020 
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00 0 rJ 
000=== = == 

EFI 15A FI3826 

CANCELLING OUT DIAGNOSTIC CODE 

1. After repairing of the trouble, the diagnostic code retained 
in memory by the ECU must be cancelled out by removing 
the EFI fuse 15A for 30 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 also be done by removing the battery 

negative (-) terminal, but in this case other memory sys-
tems (radio ETR, clock etc.) will also be cancelled out. 

• If the diagnostic code is not cancelled out, it will be re-
tained by the ECU and appear along with a new code 
in the event of future trouble. 

• If it is necessary to work on engine components requir-
ing removal of the battery terminal, a check must first 
be made to see if a diagnostic code has been recorded. 

2. After cancellation, road test the vehicle to confirm that the 
"normal" code is now displayed by the "CHECK ENGINE" 
warning light. 
If the same diagnostic code is still indicated, it means that 
the trouble area has not been repaired thoroughly. 

DIAGNOSIS INDICATION 

1. When 2 or more codes are indicated, the lowest number 
(code) will appear first. 

2. All detected diagnostic codes, except code Nos.51 and 53, 
will be retained in memory by the ECU from the time of 
detection until cancellation. 

3. Once the malfunction is cleared, the "CHECK ENGINE" 
warning light on the instrument panel will go out but the 
diagnostic code(s) remains stored in ECU memory (except 
for code Nos.51 and 53). 



FI-26 EFI SYSTEM - Diagnosis System 

DIAGNOSTIC CODES 

COdE! Number of See 
No. "CHECK" engine System Diagnosis Trouble area 

blinks page 

- JlJlJ1JlJL Normal 
This appears when none of the 

- -
FI1604 other codes are identified. 

• Distributor (cam position 

No "NE" of "G" signal to 
sensor) circuit 

• Distributor (cam position 
12 ~ RPM Signal ECU within 2 seconds after 

sensor) 
IG-3 

engine has been cranked. • Starter signal circuit 
FI1606 • ECU 

• Distributor (cam position 
No "NE" signal to ECU sensor) circuit 

13 ~ RPM Signal when engine speed is above • Distributor (cam position -
1,000 rpm. sensor) 

FI1607 • ECU 

NO "IGF" signal to ECU • Ignition and ignition coil 

14 ~ Ignition Signal 
"A" times in succession. circuit 
"A" 7M-GE 

-
6-8 • Igniter and ignition coil 

FI1608 7M-GTE 3 • ECU 

During air-fuel ratio feedback 
correction, voltage output 

Oxygen from the oxygen sensor does • Oxygen sensor circuit 
Sensor not exceed a set value on the • Oxygen sensor -

-~ 
Signal lean side and the rich side • ECU 

21 continuously for a certain 
period. 

*1 • Oxygen sensor heater 
Oxygen Open or short circuit in oxy-

circuit 
Sensor gen sensor heater signal -• Oxygen sensor heater 
Heater Signal (HT). • ECU FI1609 

• Water temp. sensor 

~ Water Temp. 
Open or short circuit in 

circuit 
22 water temp. sensor signal -

Sensor Signal • Water temp. sensor (THW). 
FI1610 • ECU 

• Intake air temp. sensor Intake Air Open or short circuit in 
24 ~ Temp. Sensor intake air temp. sensor 

circuit FIAO, 
• Intake air temp. sensor 60 

Signal signal (THA). • ECU FI1611 



EFI SYSTEM - Diagnosis System FI-27 

DIAGNOSTIC CODES (Cont'd) 

Code Number of 
See 

No. "CHECK" engine System Diagnosis Trouble area page blinks 

(Calif.) 
(1) When air-fuel ratio feed-

back compensation 
value or adaptive con- • Injector circuit 
trol value continues at • Injector 
the upper (lean) or low- • Fuel line pressure er (rich) limit renewed 
for a certain period of • Air flow meter 

Air-Fuel Ratio 
-----.l1IlJ1IUU time. • Air intake system 

25 Lean (2) When air-fuel ratio feed- -• Oxygen sensor circuit 
Malfunction back comensation value • Oxygen sensor 

of adaptive control • Ignition system value feedback frequen-
cy is abnormally high • Water temp. sensor 
during feedback con- • ECU 
dition. 

(3) When marked variation 
FI2562 

is detected in engine 
revolutions for each 
cylinder during idle 
switch on and feedback 
condition. 

HINT: For conditions (2) • Injector circuit 
and (3), since neither a lean • Injector 
(Code No.25) nor a rich • Fuel line pressure 

Air-Fuel Ratio 
(Code No.26) diagnosis dis- • Air flow meter 

~ 
played consecutively. 

26 Rich (Others) • Cold start injector -
Malfunction When air-fuel ratio feedback • Oxygen sensor circuit 

correction value or adaptive • Oxygen sensor 
control value continues at • Water temp. sensor the upper (lean) or lower 
(rich) limit for a certain peri- • ECU 
od of time or adaptive con-
trol value is not renewed for 

FI2563 a certain period of time. 

Open or short circuit in • SUb-oxygen sensor circuit 
Sub-Oxygen 

sUb-oxygen sensor signal • Sub-oxygen sensor 
Sensor Signal 

(OX2). • ECU 
*2 

SUb-oxygen sensor 27 ~ • -
Sub-Oxygen Open or short circuit in heater circuit 
Sensor sUb-oxygen sensor heater • Sub-oxygen sensor 
Heater signal (HT). heater circuit 

FI2617 • ECU 

(7M-GE) 
Open circuit in VC signal or 
short circuit between VS 

Air flow meter circuit • 
31 ~ Air Flow and E2 when idle contacts 

Air flow meter FI-38 • Meter Signal are closed. • ECU 
(7M-GTE) 
Open or Short circuit in air 

FI1612 flow meter signal. 

*3 • Air flow meter circuit 
~ Air Flow Open circuit in E2 or short 

32 • Air flow meter FI-57 
Meter Signal circuit between VC and VS. 

ECU FI1613 • 



FI-2:B 

Code 
No. 

*1 
34 

*1 
35 

41 

42 

43 

52 

53 

*5 
71 

51 

EFI SYSTEM - Diagnosis System 

DIAGNOSTIC CODES (Cont'd) 

Number of 
"CHECK" engine System 

blinks 

~ 
Turbocharger 
Pressure 

FI2818 

~ HAC Sensor 
FI4549 Signal 

Throttle 
~ Position 

Sensor Signal 
FI1614 

~ 
Vehicle Speed 
Sensor Signal 

FI1615 

~ Starter Signal 
FI1616 

~ 
Knock Sensor 
Signal 

FI1618 

~ Knock Control 
FI1619 Signal in ECU 

JUU1J1J1J1JU EGR System 
Malfunction 

FI2622 

Switch 
~ Condition 

Signal 

F11617 

* 17M-GTE 
* 2 7M-GE (California vehicles) 
*3 7M-GE 

Diagnosis 

*4 
Turbocharger pressure is 
abnormal. 

Open or short circuit in HAC 
sensor signal. 

Open or short circuit in 
throttle position sensor 
signal (VTA). 

No "SPD" signal to ECU for 
8 seconds when engine speed 
is between 2,500 rpm and 
4,500 (7M-GE) or 4,000 
(7M-GTE) rpm and coolant 
temp. is below 80 D C (176 D F) 
and neutral start switch is off. 

No "ST A" signal to ECU until 
engine speed reaches 800 
rpm with vehicle not moving. 

Open or short circuit in 
knock sensor signal. 

Knock control program 
faulty. 

• EGR gas temp. below 
predetermined level 
during EGR operation. 

• Open circuit in EGR gas 
temp. sensor signal 
(THG). 

No "IDL" signal, "NSW" 
signal or "A/C" signal to 
ECU, during diagnosis 
check. 

* 4 Abnormalities in the air flow meter may also be detected. 
* 5 California vehicles 

Trouble area 

• Turbocharger 
• Air flow meter 
• Intercooler system 
• ECU 

• ECU 

• Throttle position sensor 
circuit 

• Throttle position sensor 
• ECU 

• Vehicle speed sensor 
circuit 

• Vehicle speed sensor 
• ECU 

• Ignition switch circuit 
• Ignition switch 
• ECU 

• Knock sensor circuit 
• Knock sensor 
• ECU 

• ECU 

• EGR system (EGR valve, 
EGR hose etc.) 

• EGR gas temp. sensor 
circuit 

• EGR gas temp. sensor 
• VSV for EGR 
• VSV for EGR circuit 
• ECU 

• A/C switch circuit 
• A/C switch 
• A/C amplifier 
• Throttle position sensor 

circuit 
• Throttle position sensor 
• ECU 

See 
page 

-

-

FI-36, 
55 

-

FI-42, 
62 

-

-

FI-48, 
69 

-



1. 

2. 

Fusible 
Link 

EFI SYSTEM - Diagnosis System 

INSPECTION OF DIAGNOSIS CIRCUIT 

ECU 

.----------------------¢BATT 

.------~+B 

,-~~------~--~~--~---,Lif-~+---~~----~+Bl 

Fusible Link Fuse 

AM230A EFI l5A 
,-----\--<:iltiI'o--iL------------¢ M- R E L 

Ignition Switch-
Fuse 

LA~M~r-(~I~G~2 ____ ~~ ____________ ~IGSW 
t-----"F""us::,..:i b)-I_e -{L""i n::,(k>----__ -+-cr o-+I_G_1 ___ I G--<jN,7,D-' 5_A_----f' '}-----<;l W 

ALT 100A AMl 40A 
MAIN 2.0L 

GAUGE 7.5A 
"CH ECK" Engine 
Warning Light 

Battery i 
,-----------~ TE 1 

TE1 
~ 

Does "CHECK ENGINE" warning light 
come on when ignition switch is at ON? 

~NO 

Check 
Connector 

YES 

,----~-~ El 

System Normal 

FI-29 

FI3611 

Does "CHECK ENGI NE" warning light YES Check wiring between OK Try another come on when ECU terminal W is grounded ECU terminal E 1 and 
to the body? body ground. ECU. 

JNO j BAD 
Check bulb, fuse and wiring between ECU Repair or replace. and ignition switch. 

tBAD 
Repair or replace. 

Does "CHECK ENGINE" warning light go YES System Normal off when the engine is started? 

~NO 
Check wiring between ECU and "CHECK BAD Repair. ENGINE" warning light. 

~OK 
Is there diagnostic code output when check NO Check wiring between ECU terminal TE 1 and 
connector terminals TE1 and E1 are check connector terminal TE1 , and ECU ter-
connected? m inal E 1 and check connector term inal E 1 . 

t YES tOK 
Does "CHECK ENGINE" warning light go NO Try another out after repair according to malfunction Further repair required. ECU. code? 

t YES 
System OK I ·1 Cancel out diagnostic code. I I 



FI-30 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

TROUBLESHOOTING WITH 
VOL T/OHMMETER (7M-GE) 

HINT: The following troubleshooting procedures 
are designed for inspection of each separate sys-
tem, therefore the procedure may vary somewhat. 
However, troubleshooting should be performed 
referring to the inspection methods described in this 
manual. 

Before beginning inspection, it is best to first make 
a simple check of the fuses, fusible links and con-
dition of the connectors. 

The following troubleshooting procedures are based 
on the supposition that the trouble lies in either a 
short or open circuit in a component outside the 
computer or a short circuit within the computer. 

If engine trouble occurs even though proper oper-
ating voltage is detected in the computer connec-
tor, then it can be assumed the computer is faulty 
and should be replaced. 

LOCATION OF FUSES AND FUSIBLE LINKS 

Fusible Link 
2.0L 

Fuse 
GAUGE 7.5A 

No.2 
Junction Block 

No.1 Junction Block 

ffiHHEtffl 
dJJffHB 

Offiffilffi 
00 

DOD 
00000 
DODO 

ffiIBHl 

Fusible Link 
AM140A 

Fusible Link 
AM230A 

Fuse 
EFI 15A 

Fuse 
IGN 7.5A 

FI3705 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) FI-31 

ECU +B 

Symbol Terminal Name 

EOl POWER GROUND 

E02 POWER GROUND 

No. 10 INJECTOR (No.1 and 4) 

No. 20 INJECTOR (No.2 and 6) 

STA STARTER SWITCH 

No. 30 INJECTOR (No.3 and 5) 

STJ COLD START INJECTOR 

El COMPUTER GROUND 

NSW NEUTRAL START SWITCH (A/T) 

N/C CLUTCH SWITCH (MIT) 

*lHT OXYGEN SENSOR HEATER 

ISCl ISC MOTOR NO.1 COIL 

ISC3 ISC MOTOR NO.3 COIL 

ISC2 ISC MOTOR NO.2 COIL 

ISC4 ISC MOTOR NO.4 COIL 

G8 DISTRIBUTOR 

VFl CHECK CONNECTOR 

Gl DISTRIBUTOR 

ECU Terminals 

.......... I 

E01 No. STA STJ Nl?.YI ISC ISC G8 m 10 NC 1 2 

E02 No. No. E1 HT ISC ISC VF1 20 30 3 4 

* 1 California vehicles only 
*2 A/T only 

F 10299 

Symbol 

TEl 

G2 

VTA 

NE 

IDL 

IGT 

*lTHG 

IGF 

*10X2 

THW 

KNK 

OXl 

E2 

VSVl 

Ll 

-

L2 

M-REL 

L.......J 

G1 G2 NE 

EFI SYSTEM CHECK PROCEDURE 

HINT: 
• Perform all voltage measurements with the cennectors 

connected . 
• Verify that the battery voltage is 11 V or above when 

the ignition switch is at ON. 
Using a voltmeter with high impedance (10 kON minimum), 
measure the voltage at each terminal of the wiring con-
nector. 

Terminals of ECU 

Terminal Name Symbol Terminal Name 

CHECK CONNECTOR L3 TEMS(ECT) COMPUTER 

DISTRIBUTOR EGR VSV (EGR) 

THROTTLE POSITION SENSOR AIC AIC MAGNETIC SWITCH 

DISTRIBUTOR SPD SPEEDOMETER 

THROTTLE POSITION SENSOR W WARNING LIGHT 

IGNITER FP FUEL PUMP RELAY 

EGR GAS TEMP. SENSOR DFG DEFOGGER RELAY 

IGNITER THA AIR TEMP. SENSOR 

SUB-OXYGEN SENSOR *2ECT ECT COMPUTER 

WATER TEMP. SENSOR VS AIR FLOW METER 

KNOCK SENSOR LP HEADLIGHT RELAY 

OXYGEN SENSOR VC AIR FLOW METER 

SENSOR GROUND *1 Ell COMPUTER GROUND 

VSV (AIR CONTROL) BATT BATTERY 

TEMS(ECT) COMPUTER +B EFI MAIN RELAY 

- IGSW IGNITION SWITCH 

TEMS(ECT) COMPUTER +Bl EFI MAIN RELAY 

EFI MAIN RELAY (COIL) - -

I L.......J 

IGT IGF trH~ OX1 VSV M· EGFi SPD IG - FP THA VS VC BATT 1 REL SW 

TE1 VTfl IDL rrHG OX2 KN~ E2 L1 L2 L3 AIC W DGF Eel LP E11 +8 +81 

FI0574 



FI-32 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

Voltage at ECU Wiring Connectors 

No. Terminals Condition STD Voltage See Page 

BATT - E1 - 10 - 14 FI-33 

IGSW - E1 
1 FI-34 

M-REL - E1 Ignition SW ON 10 - 14 

+B(+B1) - E1 FI-35 

IDL - E2 Throttle valve open 10 - 14 FI-36 

VC - E2 - 4-6 
2 Ignition SW ON 

Throttle valve fully closed 0.1 - 1.0 F 1-37 
VTA - E2 

Throttle valve fully open 4-5 

VC - E2 - 4-6 

Ignition SW ON Measuring plate fully closed 3.7 - 4.3 

3 Measuring plate fully open 0.2 - 0.5 FI-38 
VS - E2 

Idling 2.3 - 2.8 

3,000 rpm 1.0 - 2.0 

No.10 E01 
4 No. 20 - Ignition SW ON 10 - 14 FI-39 

No. 30 E02 

5 THA - E2 Ignition SW ON I ntake air temperature 20° C (68° F) 1 - 3 FI-40 

6 THW - E2 Ignition SW ON Coolant temperature 80°C (176°F) 0.1 - 1.0 F 1-41 

7 STA - E1 Cranking 6 -14 FI-42 

8 IGT - E1 Idling 0.7 - 1.0 FI-43 

ISC1 
9 I - E1 Ignition SW ON 9 - 14 FI-44 

ISC4 

10 W E1 
No trouble ("CHECK ENGINE" warning light off) and 

8 -14 FI-45 - engine running 

11 AIC - E1 Air conditioning ON 10 - 14 FI-46 

ECU Terminals 

I L......I I I L-....J I -=-
E01 

No. STA STJ 
NSYI ISC ISC 

G8 G1 G2 NE IGT IGF trHVI OX1 VSV M- EGR SPD FP THA VS VC IG 
10 J~r 1 2 - REL BATT SW N C 1 

E02 No. No. E1 HT ISC ISC VF1 TE1 VT.Il IDL [rHG OX2 KNt< E2 L1 L2 L3 A/C W IoFG ECT LP E11 +8 +81 20 30 3 4 

FI0574 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GEI FI-33 

No. Terminals Trouble Condition STD Voltage 

BATT - E1 No voltage -- 10 -14 V 

IGSW - E1 No voltage Ignition switch ON 10 - 14 V 
1 

M-REL - E1 No voltage Ignition switch ON 10 - 14 V 

+B (+B1) - E1 No voltage I gnition switch ON 10 -14 V 

ECU 

BATT 
EFI Main Relay 

Fusible Link Fuse L:::\ 1 +B1 
"~ 

( J +B 
AM230A EFI 15A M·REL Fusible ~~ Link ~ , MAIN 2.0L Ignition Switch 

-
AM21 ~_ IIG2 Fuse - IGSW 

I I IGN 7.5A 

Battery T , 
-'- r E1 

-- - FI3610 

Q) • BATT- E1 

ECU BATT 
CD There is no voltage between ECU terminals BATT and E 1. 

ell Check that there is voltage between ECU terminal BATT and body 
ground. 

NO ~ OK 
FI0309 

® 
Check wiring between ECU terminal E1 and body 
ground. 

ECU BATT ~ OK ~ BAD 

Voltmeter Try another ECU. Repair or replace. 

Check fuse and fusible links. 
BAD 

Replace. 

FI0310 OK 

Check wiring between ECU BAD 
terminal and battery. Repair or replace. ® 

FI0311 



FI-34 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

CD • IG SW - E1 

CD There is no voltage between ECU terminals IG SW and E1. 

(lG SW ON) 

® Check that there is voltage between ECU terminal IG SW and 

body ground. (lG SW ON) 

NO ~ OK 
FI0313 

Check wiring between ECU terminal E1 and body 

ground. 

10K ~ BAD 

Try another ECU. Repair or replace. 

Check fuse, fusible links and BAD 
ignition switch . 

Repair or replace. 

CD 
• M-REl- E1 

CD There is no voltage between ECU terminals M-REL and E1. 

1 (lG SW ON) 

® Check that there is voltage between ECU terminal M-REL and 

body ground. (lG SW ON) 

NO 
10K 

FI0315 
Check wiring between ECU terminal E1 and body 

ground. 

Voltmeter 

tOK tBAD 

Try another ECU. l Repair or replace. 

Check EFI main relay and wiring BAD 

I I harness. 
Replace. 

FI0316 
OK 

Try another ECU. I 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GEl FI-35 

CD • +8 (+81) - E1 

CD There is no voltage between ECU terminals +B (+B1) and E1. 
(lG SW ON) 

® Check that there is voltage between ECU terminal +B (+B1l and 
body ground. (lG SW ON) 

NO .~ OK 
FI3761 l Check wiring between ECU terminal E1 and body ground. 

~ OK ~ BAD 

Voltmeter 
I Try another ECU. Repair or replace. 

Check fuse, fusible links and wiring BAD 
harness. 

Repair or replace. 

FI0312 OK 

Check EFI main relay. BAD 
Replace. 

(See page FI-109) 

OK 

Refer to M-REL - E1 trouble 
section. 



FI-36 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

No. Terminals Trouble Condition STD voltage 

IDL - E2 Throttle valve open 10 - 14 V 

VC - E2 Ignition - 4-6V 
2 No voltage 

switch ON Throttle valve fully closed 0.1 - 1.0 V 
VTA - E2 

Throttle valve fully open 4-5V 

ECU 

Throttle Position Sensor +B 
(+B1) 

DE2 
E2 

( L ~ ~ ,IDL 
IVTA 

IDL \5VC VTA 
VC 

..-------< E1 

-=- FI1366 

CD 
• IDL - E2 

CD There is no voltage between ECU terminals IDL and E2. 
(lG SW ON) (Throttle valve open) 

cv Check that there is voltage between ECU terminal +B (+B 1) 
and body ground. (lG SW ON) 

NO OK 

FI1624 

Check wiring between ECU terminal E1 and body 

ground. 

OK BAD 

Try another ECU. 1 Repair or replace. 

Refer to No.1. BAD 

(See page F 1-35) 
Repair or replace. 

OK 

@ Check throttle position 

I 
BAD 

sensor. 

BAD 10K 

Repair or replace Check wiring between ECU and 
Ohmmeter th rottle position sensor. throttle position sensor. 

OLJ 
o 

Olo!+----~ 
o 

10K 

I Try another ECU. 

FI3454 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) FI-37 

CD • VC - E2 

CD There is no voltage between ECU terminals VC and E2. 
1 (lG SW ON) 

~ 
Check that there is voltage between ECU terminal +B (+B 1) and 
body ground. (lG SW ON) 

FI1628 10K ~ NO 

® Check throttle position sensor. Refer to No.1. 
(See page FI-l0l) (See page F 1-35) 

~ BAD ~ OK 

® 

Repair or replace. 
Check wiring between ECU and throttle 
position sensor. 

Ohmmeter 

~ OK ~ BAD 

o 
0101+-----

o 
Try another ECU. 

Repair or replace 
wiring. 

FI3710 

CD • VTA - E2 

CD There is no specified voltage at ECU terminals VTA and E2. 
1 (lG SW ON) 

~ 
® Check that there is voltage between ECU terminal VC and E2. 
2 (lG SW ON) 

FI1626 
~ NO OK 

Refer to VC - E2 
trouble section. 

~ OK 

® 

® Check throttle position sensor. 
BAD 

Repair or replace. 

~ OK 

Check wiring between ECU and BAD 

throttle position sensor. 
Repair or replace. 

FI1628 ~ OK 

® 
E2~ VTA~ 

Try another ECU. I 

Ohmmeter 
I n I 
I j 

10 
Oi 

10 

FI3709 



FI-38 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

No. Terminals Trouble Condition STD Voltage 

VC - E2 - 4-6V 

VS E2 
Ignition 

Measuring plate fully closed 3.7 - 4.3 V -
3 VS - E2 No voltage 

SWON 
Measuring plate fully open 0.2 - 0.5 V 

VS - E2 Idling - 2.3 - 2.8 V 

VS - E2 3,000 rpm - 1.0 - 2.0 V 

ECU 

+B 
(+B1) 

E2 
E2 

L VS 
VC 

VS 
VC 

Air Flow Meter E1 

1 
-

FI1269 

CD CD There is no voltage between ECU terminals VC or VS and E2. 
(lG SW ON) 

® 
Check that there is voltage between ECU terminal +B (+B 1) and 
body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
FI2444 (See page F 1·35) 

Check wiring between ECU terminal E1 and body ground. I 
OK ~ BAD 

@ Check air flow meter. 
(See page F 1·94) Repair or replace. 

BAD ~ OK 

Replace air flow Check wiring between ECU and 

meter. air flow meter. 

Air Flow Meter @ ~ OK ~ BAD 

Ohmmeter 
Try another ECU. I Repair or replace. I 

LlL] 
o o 
o 

FI1283 



No. 

4 

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GEl FI-39 

Terminals Trouble Condition STO Voltage 

No. 10 E01 
No. 20 No voltage Ignition switch ON 10 - 14 V 
No. 30 E02 

Ignition Switch ECU 
Fuse 

,--------r~-~4_--------------~----------~Y'~--_nIGSW 
AM2 IG2 

AM230A 

Fusible 
Link 

MAIN 2.0L 

T 
Battery 

CD 
No.l0 

® 
r---------------------~ 

FI3457 

CD 

CV 

IGN 7.5A 

Injector 

L---~-----------0No. 10 
L---------------~------__nNo. 20 

L-----------------------------nNo.30 

EOl 
E02 

FI3565 

There is no voltage between ECU terminal No.1 0, No. 20 and/or 
No. 30 and EOl and/or E02. (lG SW ON) 

Check that there is voltage between ECU terminal No. 10, No. 20 
or No. 30 and body ground. 

NO ~ OK 

Check wiring between ECU terminal EOl and/or E02 
and body ground. 

~ OK ~ BAD 

Try another ECU. Repair or replace. 

Check fusible links and ignition BAD 
Repair or replace. 

switch. 

OK 

® Check resistance of each injector. 
STO resistance: Approx. 13.8 n 

OK i BAD 

Replace injector. 

Check wiring between ECU terminal BAD 
No. 10, No. 20 and/or No. 30 and Repair or replace. 
battery. 



FI-40 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

No. Terminals Trouble Condition STD Voltage 

5 THA - E2 No voltage 
Ignition switch 

ON I Intake air temperature 20D C 
(6SD F) 1-3V 

Voltmeter 

Ohmmeter 

ECU 

E2 

THA 
L---~>-~------------------------------------------OTHA 

Air Temp. Sensor 
(Air Flow Meter) 

CD 

FI1636 

FI0312 

Air Flow Meter ® 

FI1253 

'--~E1 

_L...-

F11272 

CD There is no voltage between ECU terminals THA and E2. 
(lG SW ON) 

@ Check that there is voltage between ECU terminal +B (+B 1) and 
body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
(See page F 1-35) 

Check wiring between ECU terminal E1 and body ground. J 
OK ~ BAD 

® 
Check air temp. sensor. l Repair or replace. 
(See page F 1-94) 

BAD ~ OK 

Replace air flow Check wiring between ECU and air 
meter. temp. sensor. 

~ OK i BAD 

Try another ECU. 1 Repair or replace. 



No. Terminals 

6 THW - E2 

Ohmmeter 

l.~ :--ra 
I.OIC : c 
1 __ .u 

ECU 

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) FI-41 

Trouble Condition STD Voltage 

No voltage 
Ignition switch Coolant temperature 80°C 

0.1 - 1.0 V 
ON (176°F) 

ECU 

Water Temp. Sensor 
+B (+B1) 

.. r-
THW 

l-E:d E2 
L--

E1 

-& 
FI0487 

CD CD There is no voltage between ECU terminals THW and E2. 
1 (lG SW ON) 

® Check that there is voltage between ECU terminal +B (+B1) and 
body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
FI1637 (See page F 1-35) 

Check wiring between ECU terminal E1 and body ground. I 
OK ~ BAD 

® Check water temp. sensor. 
(See page FI-113) 

Repair or replace. 

BAD ~ OK 

Replace water Check wiring between ECU and 
temp. sensor. water temp. sensor. 

~ OK ~ BAD 

Try another ECU. I Repair or replace. I 



FI-42 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

No. Terminals 

7 STA - E1 

Fusible 
Link 

Fusible 
Link 

AMl 

AM140A 

AL T 100A 

MAIN 2.0L 

Battery ~ 

Ohmmeter 

Voltmeter 

Trouble 

No voltage 

Ignition 
Switch 

STl 

(USA AIT) 

Clutch 
Start 
Switch 
(MIT) 

Starter Relay 
(M/T, USA A/T) 

Condition STD Voltage 

Cranking 6 -14 V 

To Circuit Opening Relay (STA) 

(Canada A/T) Neutral Start ECU 
Switch (A/T) 

~r-~-------0STA 

(MIT) 

Starter 

r----{) El 

To Theft Deterrent (USA) 
To Body Ground (Canada) 

FI3711 

CD CD There is no voltage between ECU terminals STA and El. 
I (lG SW START) 

Check starter OK Check wiring between ECU terminal STA 
operation. and ignition switch terminal ST1. 

BAD OK ~ BAD 

Repair or replace. 
FI0335 

cv Check wiring between ECU terminal El and body 
ground. 

OK ~ BAD 

Try another ECU. I Repair or replace. 

FI0311 
Check fusible links, battery, wiring, 

BAD 
ignition switch and neutral start Repair or replace. 

switch. 

OK 

® Check that there is voltage at terminal 50 of starter. 
(lG SW START) STD voltage: 6 - 14 V 

OK NO 

Check starter. 
Check wiring between ignition switch 
terminal STl and starter terminal 50. 

FI0336 

I 

I 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GEI FI-43 

No. Terminals Trouble Condition STD Voltage 

8 IGT - E1 No voltage Idling O.7-1.0V 

ECU 

Ignition Switch 
AM21 ~ JlG2 

I J To , 
( AM230A 

~ 
Tachometer 

Fusible Igniter w/ 
Link 

()MAIN 2.0L 
Ignition Coil Iq )J 

f'1::::;r' 

r---
-'T"- IGF Battery I 
....L. . 

IGT 
'-- -

1 
E1 

-==-
FI3579 

CD There is no voltage between ECU terminals IGT and E1. 
1 (Idling) 

® Check that there is voltage between ECU terminal IGT and body 
2 ground. (Idling) 

NO ~OK 

FI1642 
@ Check wiring between ECU BAD Repair or 

terminal E1 and body ground. replace. 

~ OK 

Try another ECU. 

Check fusible links and ignition BAD 
Repair or replace. switch. 

OK 

BAD 
Check distributor. (See page IG-g) Repair or replace. 

@ 
OK 

Check wiring between ECU and BAD 
battery. Repair or replace. 

OK 

BAD 
Check igniter. Repair or replace. 



FI-44 

No. Terminals 

9 ISC1~ISC4-E1 

Fusible 
Link 

Battery 

ISC1 

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

Trouble 

No voltage 

Fuse 

EFI15A 

ISC2 

FI4899 

® 

e 
Battery 

FI1643 

Condition STD Voltage 

Ignition switch ON 9 -14 V 

EFI Main Relay ECU 

'-O-+-------() I SC 1 
~-k~~~+---~ISC2 

'-O-+----~ ISC3 
~(~-l:----~ ISC4 

~----------------~+B 

L------------------C+B1 

~---------------------oM-REL 

,----<;>E1 

CD There is no voltage between ECU terminals ISC1 ~ ISC4 and 
E1. (lG SW ON) 

® Check that there is voltage between ECU terminal +B (+B 1) 
and body ground. (lG SW ON) 

OK ~ NO 

Refer to No. 1. 

FI3659 

(See page F 1-35) 

Check wiring between ECU terminal E1 and body ground. J 
OK t BAD 

Check I SC valve. 
® (See page F 1-1 06) 

Repair or replace. 

BAD ~OK 
Replace ISC Check wiring between ECU and EFI 
valve. main relay. 

Try another ECU. Repair or replace. 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) FI-45 

No. I Terminals Trouble Condition STD Voltage 

10 I W - E1 No voltage 
No. trouble ("CHECK ENGINE" warning light 8 -14 V 
off) and engine running 

ECU 

FUSE 
-f"" W 

GAUGE 7.5A "CHECK ENGINE" 
Warning Light 

Combination Meter 
El 

~ 

FI0728 

CD CD There is no voltage between ECU terminals Wand El. 
I (Idling) 

cv Check that there is voltage between ECU terminal Wand body 
ground. 

NO ~ OK 

FI1251 
® Check wiring between ECU terminal El and body 

ground. 

~OK ~ BAD 

Try another ECU. Repair or replace. 

Voltmeter 

Check GAUGE fuse (7.5A) and "CHECK 
ENGINE" warning light. 

OK ~BAD 
FI1250 I Repair or replace. 

~ Fuse blows again 

El ECU Check wiring between ECU BAD 
terminal Wand fuse. 

Repair or replace. 

Ohmmeter 

FI0311 



FI-46 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GEl 

No. Terminals Trouble Condition STD Voltage 

11 A/C - E1 No voltage Air conditioning ON 10 - 14 V 

ECU 

To A/C A/C Amplifier 

r E1 

-

FI4925 

G) There is no voltage between ECU terminals A/C and E1. 
(Air conditioning ON) 

G) 

® Check that there is voltage between ECU terminal AIC and 
body ground. 

NO ~OK 

® 
Check wiring between ECU terminal E1 and body 
ground. 

FI1255 

iOK TBAD 

I Try another ECU. I Repai r or replace. 

Voltmeter 
Check that there is voltage between l BAD 

Repair or replace. 
amplifier terminal and body ground. I 

OK 

FI1254 
Check wiring between amplifier and l BAD Repair or replace. 
ECU terminal A/C. I 

® 

FI0311 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GEl FI-47 

California vehicles only 

ECU 

Voltmeter 

v 

! 10 o !a,l===:;:-----J 
I 0 

Voltmeter 

Check Connector ECU 

I VF 1./ VF 

El TEl TEl 
Oxygen Sensor , , 

r-1 t--------- J '---------
.---------- ...--------- OXl 

Sub-Oxygen Sensor 
" H h .- _______ J L- _______ 

l---------~ -------- OX2 

HT 
Sub-Oxygen Sensor Heater ( 

+B (+Bll 

CD 

FI2947 

El 

-~ 

FI3383 

CD There is no voltage between ECU terminals VFl and El. 

Check that there is specified voltage between ECU terminal VFl and 
body ground. 

NO OK 

Check wiring between ECU terminal El and body ground. 

OK BAD 

Try another ECU. 

Check for suction of air into exhaust 
system. 

OK 

Check for air leak from air intake system. 

OK 

Check spark plugs. 

OK 

Repair or replace. 

Repair air suction. 

Repair air leak. 

BAD ,----------, 
Repair or replace. 

~~ Check distributor and ignition system. -I Repair or replace. 
L,--------~--~-~~ L_~ ____ ~ __ _ 

OK 
BAD ,--------

Check fuel pressure. Repair or replace. 

OK 
~ Check injectors. -, Repair or replace. 

L,-O~K~-~---------~ ~------~ 

Check cold start injector. * Repair or replace. 
L,------~------~ 

OK 

Check air flow meter. 

Check operation of oxygen sensors. 

BAD 
Check wiring between oxygen sensors 
and ECU connectors. 

OK 
Replace oxygen sensors. 

Repair or replace. 

System normal. 

B~ -I Repair wiring. 

~------~ 

* Rich malfunction only 



FI-48 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GE) 

California vehicles only 

ECU 

+B(+B1) 

..1'"""""""1 
EG R Gas Temp. Sensor 

EGR 
Valve 

\}.J THG 

E2 

1 
E1 

FI2680 

CD CD There is voltage between ECU terminals THG and E2. 
1 (lG SW ON) 

Voltmeter 

G:=J ® 
Check that there is voltage between ECU terminal +B (+B 1) and 

body ground. (lG SW ON) 
o o I~==:::::::"-.J 
o 

OK ~ NO 

FI2945 
Refer to No.1. 

(See page F 1-35) 

j 
Check wiring between ECU terminal E1 and body ground. 

OK ~ BAD 

I Repair or replace. I 
Check EGR system. 

BAD -' 
Repair or replace. I 

OK 

Ohmmeter ® ® Check EGR gas temp. sensor. 
(See page FI-118) 

I. ()~ 

BAD 1 OK 

Replace EGR gas temp. Check wiring between ECU and 

sensor. EG R gas temp. sensor. 

~ OK ~BAD 

Try another ECU. I Repair or replace. 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-49 

TROUBLESHOOTING WITH 
VOLT/OHMMETER (7M-GTE) 

HINT: The following troubleshooting procedures 
are designed for inspection of each separate sys-
tem, therefore the procedure may vary somewhat. 
However, troubleshooting should be performed 
referring to the inspection methods described in this 
manual. 

Before beginning inspection, it is best to first make 
a simple check of the fuses, fusible links and con-
dition of the connectors. 

The following troubleshooting procedures are based 
on the supposition that the trouble lies in either a 
short or open circuit in a component outside the 
computer or a short circuit within the computer. 

If engine trouble occurs even though proper oper-
ating voltage is detected in the computer connec-
tor, then it can be assumed the computer is faulty 
and should be replaced. 

LOCATION OF FUSES AND FUSIBLE LINKS 

Fusible Link 
2.0L 

Fuse 
GAUGE 7.5A 

No.1 Junction Block 

mmmrw 
Qbffffil 

OtEffiHB 
O() 

~..L.- DOD 

No.2 
Junction Block 

00000 
DODD 

tffiBE3 

Fusible Link 
AM140A 

Fuse 
IGN 7.5 A 

EFI Main Relay 

Fusible Link Fuse 
AM230A EFI15A 

FI3705 



FI-50 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

FI2944 

ECU 

Voltmeter ~~~~~~~~~~~~lJ 

CLJ 

FI2911 

Symbol Terminal Name Symbol 

EOl POWER GROUND G2 

E02 POWER GROUND Gl 

No.l0 INJECTOR (No.1 and 6) NE 

NO.30 INJECTOR (No.4 and 5) El 

No.20 INJECTOR (No.2 and 3) VF 

STJ COLD START INJECTOR G8 

HT OXYGEN SENSOR HEATER OIL 

- - TEl 

VSV2 VSV (FPU) OX 

- - -

EGR VSV (EGR) KNKl 

- - KNK2 

ISCl ISC MOTOR NO.1 COl L THW 

IGT IGNITER IDL 

ISC2 ISC MOTOR NO.2 COIL THA 

IGDA IGNITER VTA 

ISC3 ISC MOTOR NO.3 COIL KS 

IGDB IGNITER -

ISC4 ISC MOTOR NO.4 COIL VC 

- - E2 

IGF IGNITER STA 

NIC 
*ITHG EGR GAS TEMP. SENSOR (NSW) 

ECU Terminals 

tru '1.t" lJU 
E011 ~3'1 ~3'1 HT Iv~vIEG~ l~cll~cll~c 11~,r IGFI G21 NE 

E021~3'ISTJI -1- I - IIGTIIGD4'GDBI- f HqG1 1 E1 

EFI SYSTEM CHECK PROCEDURE 

PREPARATION 

(a) Disconnect the connectors from the ECU. 

(b) Remove the locks as shown in the illustration so that 
the tester probe(s) can easily come in. 

NOTICE: Pay attention to sections "A" and "8" in the 
illustration which can be easily broken. 

(c) Reconnect the connectors to the ECU. 

HINT: 
• Perform all voltage measurements with the connectors 

connected. 

• Verify that the battery voltage is 11 V or more when the 
ignition switch is in "ON" position. 

Using a voltmeter with high impedance (10 kON minimum), 
measure the voltage at each terminal of the wiring con-
nectors. 

Terminals of ECU 

Terminal Name Symbol Terminal Name 

CAM POSITION SENSOR AIC AIC COMPRESSOR 

CAM POSITION SENSOR *2 LP HEADLIGHT RELAY 

CAM POSITION SENSOR SPD SPEED SENSOR 

COMPUTER GROUND *3ECT ECT COMPUTER 

CHECK CONNECTOR *2 DFG DEFOGGER RELAY 

CAM POSITION SENSOR Ll TEMS COMPUTER 

OIL PRESSURE SWITCH FC CIRCUIT OPENING RELAY 

CHECK CONNECTOR L2 TEMS ECU COMPUTER 

OXYGEN SENSOR FP FUEL PUMP RELAY 

- L3 TEMS COMPUTER 

KNOCK SENSOR W WARNING LIGHT 

KNOCK SENSOR TIL TURBO INDICATOR 

WATER TEMP. SENSOR M-REL EFI MAIN RELAY (COIL) 

THROTTLE POSITION SENSOR - -

AIR TEMP. SENSOR - -

THROTTLE POSITION SENSOR - -

AIR FLOW METER IG SW IGNITION SWITCH 

- +Bl EFI MAIN RELAY 

AIR FLOW METER BATT BATTERY THROTTLE POSITION SENSOR 

SENSOR GROUND +B EFI MAIN RELAY 

STARTER SWITCH *1 California vehicles only 

CLUTCH SWITCH (MIT) *2 MIT only 
NEUTRAL START SWITCH (AIT) *3 AIT only 

1.1 '1r 1.1 ruu 'U' lJU 
VF 101 LI OX I K~KirHV\frH~ KS I VC ST AiA/CISPDIDF~ FC I FP I w ~E II - I ~~ ~An 
GeITE11-1K~KI'DLtvT.oj -IE2 ,.:'~~,I LP IECTj L1 I L2 , L31T1 LI - I - 1+811 +8 

FI2796 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-51 

Voltage at ECU Wiring Connectors 

No. Terminals Condition STD Voltage See Page 

BATT - E1 - 10 - 14 FI-52 

IGSW - E1 
1 FI-53 

M-REL - E1 Ignition SW ON 10 - 14 

+B (+B1) - E1 FI-54 

IDL - E2 Throttle valve open 4-6 FI-55 

VC - E2 - 4-6 
2 Ignition SW ON 

Throttle valve fully closed 0_1 - LO FI-56 
VTA - E2 

Throttle valve fully open 3_2 -4.2 

Body Ignition SW ON 4-6 
KS -

ground 
FI-57 

Cranking or running 2-4 
3 

VC -
Body Ignition SW ON 4-6 FI-58 
ground 

No.10 E01 
4 No. 20 - Ignition SW ON 10 - 14 FI-59 

No. 30 E02 

5 THA - E2 Ignition SW ON Intake air temperature 20°C (68°F) 1 - 3 FI-60 

6 THW - E2 Ignition SW ON Coolant temperature 80°C (176°F) 0.1 -1.0 F 1-61 

7 STA - E1 Cranking 6 - 14 FI-62 

8 IGT - E1 Idling 0.7 -1.0 FI-63 

9 IGDA E1 Idling 1 - 3 FI-64 
IGDB -

ISC1 
Ignition SW ON 10 I - E1 9 -14 FI-65 

ISC4 

11 W- E1 
No trouble ("CHECK ENGINE" warning light off) and 

8 -14 FI-66 engine running 

12 A/C - E1 Air conditioning ON 10 - 14 FI-67 

ECU Terminals 

ruu 'U' "lJU IlJ 'U' U ruu '\Y "l..I1.I 
E01I ~g'I!i'3'1 HT Iv~V!EG~I~cll~cll~cl,~cIIGFI G21NE VF IOILI ox fK~K\rH*HPl: Kslvc STAfA/Cfs~Fq Fcl FPl w 1A~'LI - 1~~~An 
E021~3'ISTJI - I - 1 - IIGTI'GD';IGD~ - ~Hq G1 I El ~ elTE11 - IK~KIIDL~m~ - I E2 f~~)1 LP IEC-r1 L1 I L2 I L31T1 LT - 1 - 1+811 +8 

Ff2796 



FI-52 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

No. Terminals Trouble Condition STD Voltage 

BATT - E1 No voltage -- 10 -14 V 

IG SW - E1 No voltage Ignition switch ON 10 -14 V 
1 

M-REL - E1 No voltage Ignition switch ON 10 -14 V 

+B(+B1) - E1 No voltage Ignition switch ON 10 -14 V 

ECU 

BATT 
EFI Main Relay 

Fusible Link Fuse ~ 1 +B1 
.- - +B 

AM230A EFI 15A ( J M-REL Fusible , MAIN 2.0L l-
, .. 

Link ~ Ignition Switch - Fuse I ~~ I 
AM21 JIG2 

IGSW 
IGN 7.5A 

~;;:-

Battery ;-
....L. r E1 

-- FI3610 

CD • BATT - E1 

ECU CD There is no voltage between ECU terminals BATT and E1. 

ell Check that there is voltage between ECU terminal BATT and body 
ground. 

NO ~ OK 
FI2753 

® 
Check wiring between ECU terminal E1 and body 
ground. 

ECU ell 
~ OK ~ BAD 

Try another ECU. Repair or replace. 

Check fuse and fusible links. 
BAD 

Replace. 

OK 

Check wiring between ECU BAD 
terminal and battery. Repair or replace. ® 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-53 

CD • IG SW - E1 

ECU CD There is no voltage between ECU terminals IG SW and El . 

(lG SW ON) 

Voltmeter ~~~~~~ 

® Check that there is voltage between ECU terminal IG SWand 

body ground. (lG SW ON) 

FI2758 

NO 1 OK 

Check wiring between ECU terminal El and body 

ground. 

ECU 

10K ~BAD 

Voltmeter lJi~~~~~ Try another ECU. Repair or replace. I 
CD 

FI2759 

Check fuse, fusible links and BAD 
ignition switch. 

Repair or replace. 

CD • M-REL - E1 

ECU CD There is no voltage between ECU terminals M-REL and El. 
1 (lG SW ON) 

® Check that there is voltage between ECU terminal M·REL and 

body ground. (lG SW ON) 

FI2760 

NO tOK 

Check wiring between ECU terminal El and body 

ground. 

10K lBAD 

Try another ECU. l Repair or replace. 

Check EFI main relay and wiring BAD 

I I harness. 
Replace. 

FI2761 
OK 

Try another ECU. 1 



FI-S4 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

CD • +B (+B1) - E1 

ECU 

Voltmeter ~~~~;I~~li~!;D 
CD 

There is no voltage between ECU terminals +B (+B 1) and E 1. 

(lG SW ON) 

CYJ 
@ Check that there is voltage between ECU terminal +B (+B 1) and 

body ground. (lG SW ON) 

FI2911 

NO i OK 

~ 
Check wiring between ECU terminal E1 and body 
ground. 

ECU 

Voltmeter 4~~~~~ 

~ OK ~ BAD 

I Try another ECU. I Repair or replace. 

Check fuse, fusible links and wiring BAD 

harness. 
Repair or replace. 

FI2757 OK 

Check EFI main relay. BAD 
(See page FI-109) Replace. 

OK 

Refer to M-REL - E1 trouble 

section. 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-55 

No. Terminals Trouble Condition STD voltage 

IDL - E2 Throttle valve open 4-6V 

Ignition - 4-6V 
2 VC - E2 No voltage 

switch ON Throttle valve fully closed 0.1 -1.0 V 

VTA - E2 Throttle valve fully open 3.2 - 4.2 V 

ECU 

Throttle Position Sensor +B 
(+81) 

E2 E2 

L ~ , IDL 
JVTA 

IDL 

\ ) VC 
VTA 
VC 

,..-----< E1 

-=- FI1366 

CD • IDL - E2 

CD There is no voltage between ECU terminals IDL and E2. 
(lG SW ON) (Throttle valve open) 

® Check that there is voltage between ECU terminal +8 (+81) 
and body ground. (lG SW ON) 

NO OK 

FI2762 

Check wiring between ECU terminal E1 and body 

ground. 

OK BAD 

Try another ECU. I Repair or replace. 

Refer to No.1. BAD 

(See page FI-54) 
Repair or replace. 

OK 

(See page FI-101) 
DLJ 

@ Check throttle position I BAD 
sensor. 

@ 

o 
O,~ 

BAD 10K 

Repair or replace Check wiring between ECU and 

Ohmmeter 
throttle position sensor. throttle position sensor. 

!OK 

Try another ECU. 
FI2835 



FI-56 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

CD • VC - E2 

ECU CD There is no voltage between ECU terminals VC and E2. 
1 (lG SW ON) 

Voltmeter lj~~~~~~~tJj~~~~J 
[IJ ~ 
[2:IO~ --/~ 

FI2764 

Check that there is voltage between ECU terminal +B (+Bl) and 

body ground. (lG SW ON) 

~ OK ~ NO 

(See page FI-10l) 
® Check throttle position sensor. Refer to No.1. 

(See page FI-1Ol) (See page F I-54) 

~ BAD JOK 

Repair or replace. 
Check wiring between ECU and throttle 
position sensor. 

Ohmmeter 
~ OK ~ BAD 

Try another ECU. 
Repair or replace 
wiring. 

FI2835 

CD • VTA - E2 

ECU CD There is no specified voltage at ECU terminals VTA and E2. 
1 (lG SW ON) 

~ 
® Check that there is voltage between ECU terminal VC and E2. 
2 (lG SW ON) 

FI2763 
~ NO OK 

Refer to VC - E2 
trouble section. 

~ OK 

® Check throttle position sensor. 
BAD 

Repair or replace. 

~ OK 

Check wiring between ECU and BAD 

throttle position sensor. 
Repair or replace. 

FI2764 ~ OK 

(See page FI-101) ® 
Try another ECU. I 

o 

O,~ 
o 

Ohmmeter 

FI2835 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-S7 

No. Terminals Trouble Condition STD Voltage 

KS -
Body Ignition SW ON 4-6V 

3 
ground Cranking or running 2-4V 

No voltage 

VC-
Body 

Ignition SW ON 4-6V ground 

ECU 

Air Flow Meter +B 
(+B1) 

VC 
VC 

~vv 
KS KS 

E1 E1 

c::: 
~ -~ 

FI2560 

ECU CD • KS - Body ground 

Voltmeter 

CD There is no voltage between ECU terminals KS and body ground. 
(IG SW ON) 

o::::::J 

® Check that there is voltage between ECU terminal +B (+B1) and 
body ground. (IG SW ON) 

F13725 

OK ~ NO 

Refer to No.1. 

® 
(See page FI·54) 

Voltmeter @ Check wiring between ECU terminal E1 and body ground. I 
CY.::J 

OK ~ BAD 

i FI2757 

Check wiring between ECU and air 
Repair or replace. 

flow meter. 

OK T BAD 

@ 
Try another ECU. I I Repair or replace. 

Ohmmeter 
[]LJ 

0 

0 
0 



FI-58 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

CD • VC - Body ground 

CD There is no voltage between ECU terminals VC and body ground. 
1 (lG SW ON) Voltmeter 

L.SCJ 
o 

CV Check that there is voltage between ECU terminal +B (+B1) and 
body ground. (lG SW ON) 

o :I~==l,-....) 
o 

OK ~ NO 
F13724 

Refer to No.1. 
(See page FI-54) 

ECU 

Voltmeter ~======~ ® Check wiring between ECU terminal E1 and body ground. I 
OK ~ BAD 

Check wiring between ECU and air Repair or replace. 
flow meter. 

FI2757 ~ OK ~ BAD 

ECU 
L-_T_r_y_a_n_o_t_h_e_r_E_C_U_· ___ ---'1 I R epa i r or repl ace. 

Ohmmeter LJ~~!!;!!@1~~~~~~~~J 
c::::n:::J 

FI2755 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-59 

No. 

4 

Terminals 

No. 10 

No. 20 

No. 30 

E01 

E02 

Fusible 
Link 

Fusible 
Link 

Battery 

Trouble Condition STD Voltage 

No voltage Ignition switch ON 10 -14 V 

Ignition Switch ECU 
AM2 IG2 Fuse 

r-----~~~O~------------~----------~,o--_oIGSW 
+B 

AM230A 

MAIN 2.0L 

Solenoid 
Resistor 

No. 30 No. 20 

IGN 7.5A 

No. 10 

Injector 

CD CD 

~~~---------oNo.l0 

~---------------------{J No. 20 
~------------------------ONo.30 

EOl 
E02 

FI3679 

There is no voltage between ECU terminal No. 10, No. 20 and/or 
No. 30 and EOl or E02. (IG SW ON) 

cv Check that there is specified voltage between resistor terminal +B 
and body ground. STD voltage: 10 - 14 V 

OK ~NO 
Check fuse, fusible links BAD J 

Repair or replace. 
and ignition switch. I 

~OK 

/ \\\ CV Check wiring between BADJ . I 
~ Solenoid Resistor !J;:" I ~ VOltl~' 

. "" +B~NO.~O: 1 
resister and battery. 

I Repair or rep ace. 

cv Check that there is specified voltage between resistor terminal (No. 
10, No. 20 or No. 30) and body ground . STD voltage: 10 - 14 V 

OK lBAD 

No. ~ No.30 , 

FI3541 

@ Check resistance of each injector. II Replace resistor. STD resistance: 2.0 - 3.8 n 
OK 1 BAD 

Check wiring between ECU and I I Replace injector. 
injector. 

@ 

OK ~BAD 

Try another ECU. j l Repair or replace. J 

FI1635 

I 



FI-60 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

No. Terminals Trouble Condition STD Voltage 

5 THA - E2 No voltage Ignition switch I Intake air temperature 20°C (6SoF) 1-3V ON 

ECU 

+8 (+B1) 

~-VV\A~ 

... ., 
THA 

.THA 
l--./'v E2 

~ E2 
E1 

Air Temp. Sensor 
(Air Flow Meter) 

--=-
FI3708 

CD CD There is no voltage between ECU terminals THA and E2. 
(lG SW ON) 

® Check that there is voltage between ECU terminal +B (+B1) and 
body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
FI2767 (See page FI-54) 

ECU 

Voltmeter ~~~~~~ 
Check wiring between ECU terminal E1 and body ground. I 

OK ~ BAD 

® Check air temp. sensor. 
(See page F 1-96) 

Repair or replace. 

BAD ~ OK 

FI2757 Replace air flow Check wiring between ECU and 
meter. air temp. sensor. 

Ohmmeter Air Flow Meter ® 
JOK ~ BAD 

II. 

o 
Try another ECU. Repair or replace. I 

o 
o 

FI3825 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-61 

No. Terminals Trouble Condition STD Voltage 

6 THW - E2 No voltage 
Ignition switch Coolant temperature 80° C 

0.1 - 1.0 V 
ON (17SoF) 

ECU 

Water Temp. Sensor 
+B (+B1) 

r-

l~ 
THW 

E2 
~ 

E1 

~ 
FI0487 

ECU 
CD CD There is no voltage between ECU terminals THW and E2. 

1 (IG SW ON) 

Voltmeter 

@ Check that there is voltage between ECU terminal +B (+B1) and 

body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
FI2766 (See page F I-54) 

ECU 

Voltmeter ~~~~~~ 
Check wiring between ECU terminal E1 and body ground. I 

OK ~ BAD 

@ 
Check water temp. sensor. Repair or replace. 
(See page F 1-113) 

BAD ~ OK 

FI2757 Replace water Check wiring between ECU and 
temp. sensor. water temp. sensor. 

~ OK ~ BAD 

Try another ECU. I Repair or replace. I 
Ohmmeter 



FI-62 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

No. Terminals Trouble Condition STD Voltage 

7 STA - E1 No voltage Cranking 6 -14 V 

To Circuit Opening Relay (ST A) 

Fusible Ignition Neutral Start ECU 
(Canada A/T) 

Link Switch \ 
Switch (A/T) 

AMll ~ ISTl I I STA 

~ AM140A L I d- I I 
Clutch 

(~ AL T 100A Start (MIT) 
Switch 

Fusible Link 
(USA A/T) (M/T) <2J. '-- -

( MAIN 2.0L 

~ . Starter 
Starter Relay 

~ r=t:::" (MIT, USA A/T) 

Battery I 
---L 
...::- El 

To Theft Deterrent (USA) -=- -:=-
To Body Ground (Canada) -- FI3711 

ECU 

CD There is no voltage between ECU terminals STA and El. 
I (IG SW START) 

Voltmeter Ll!!!~~!j~ 
Check starter OK Check wiring between ECU terminal ST A 
operation. and ignition switch terminal ST1. 

BAD OK ~ BAD 

FI2768 
Repair or replace. 

® 
® Check wiring between ECU terminal El and body 

ground. 

Ohmmeter 

LID 
OK ~ BAD 

0 

0 
Try another ECU. Repair or replace. 

0 

FI2755 
Check fusible links, battery, wiring, 

BAD 
ignition switch and neutral start Repair or replace. 
switch. 

Voltmeter @ 
OK 

@ Check that there is voltage at terminal 50 of starter. 
(IG SW START) STD voltage: 6 - 14 V 

OK NO 

Check starter. 
Check wiring between ignition switch 
terminal STl and starter terminal 50. 

" FI0336 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-63 

No. Terminals Trouble Condition STD Voltage 

8 IGT - El No voltage Idling O.7-1.0V 

ECU 
Fusible 

Ignition 
Switch Link 
~ ~ -AM2 AM2 IG2 To 

30A Tachometer 

Fusible ~ ~ MAIN 2.0L llgniterJ Link 

IGF Battery .,. 
~ 

IGT 

E1 

1 ~ 

FI3614 

ECU CD There is no voltage between ECU terminals IGT and E 1. 
(Idling) 

® 
Check that there is voltage between ECU terminal IGT and body 
ground. (Idling) 

NO ~ OK 

F12770 ® 
Check wiring between ECU BAD Repair or 
terminal E1 and body ground. replace. 

1 OK 

Try another ECU. 

Voltmeter 

C'LJ 
Check fusible links and ignition BAD 

Repair or replace. switch. 

OK 

Check cam position sensor. BAD Repair or replace. 

ECU ® OK 

Ohmmeter lj!!~!!!!~ 
Check wiring between ECU and BAD Repair or replace. 
battery. 

DO OK 
o 

Ol~=+--.J 
o 

Check igniter. BAD 1 Repair or replace. I 



FI-64 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

No. Terminals Trouble Condition STO Voltage 

9 IGOA _ El 
IGOB 

No voltage Idling 1-3V 

ECU 

Fusible 
Ignition 
Switch 

Link 
~ -

AM2 AM2 IG2 To 
30A Tachometer 

Fusible j ~ MAIN 2.0L I Igniter-l 
Link 

IGOA 
Battery 

.... 
-'-

IGOB 

r El 

-=-
FI3614 

ECU CD There is no voltage between ECU terminals IGOA or IGOB and El. 
(Idling) 

Voltmeter ~~~~~~ 

® 
Check that there is voltage between ECU terminal IGOA or IGOB 
and body ground. (Idling) 

NO i OK 

F13726 ® 
Check wiring between ECU BAD Repair or 

terminal Eland body ground. replace. 

i OK 

I Try another ECU 
1 

Check fusible links and ignition BAD Repair or replace. 
switch. 

OK 

Check cam position sensor. 
BAD 

Repair or replace. 

® OK 

Ohmmeter ~!!!!;!!;!!~ID 
Check wiring between ECU and BAD 

battery. 
Repair or replace. 

OK 

Check igniter. BAD .1 Repair or replace. 

FI2755 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-65 

No. Terminals Trouble 

10 ISC1-ISC4-E1 No voltage 

Fuse 

EFI15A 

Fusible 
Link 

Battery 

AM230A 

MAIN 2.0L 

Voltmeter Lt~~m~~ 

Voltmeter ~~~~~~ 

(f) e 
Battery 

FI4609 

FI2757 

@ 

FI1643 

Condition STD Voltage 

Ignition switch ON 9-14 V 

EFI Main Relay ISC Valve ECU 

ISC1 
ISC2 
ISC3 
ISC4 

~-----------------O+B 

L-. ________________ -¢ +B 1 

L--------------------¢M-REL 

E1 

FI3659 

CD There is no voltage between ECU terminals ISC1 - ISC4 and E 1. 
(lG SW ON) 

@ Check that there is voltage between ECU terminal +B (+B 1) and 
body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
(See page FI-54) 

Check wiring between ECU terminal E1 and body ground. I 
OK ~ BAD 

@ Check ISV valve. 
(See page FI-106) 

Repair or replace. 

BAD ~OK 
Replace ISC Check wiring between ECU and EFI 
valve. main relay. 

~OK ~ BAD 

Try another ECU. I Repair or replace. I 



FI-66 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

No. Terminals Trouble Condition STD Voltage 

11 W - E1 No voltage 
No. trouble ("CHECK ENGINE" warning light 8 - 14V 
off) and engine running 

ECU 
...... 

FUSE 
-...:r- W 

GAUGE 7.5A "CHECK ENGINE" 
Warning Light 

Combination Meter 
El 

~ 

FI0728 

CD CD There is no voltage between ECU terminals Wand El. 
(Idling) 

® Check that there is voltage between ECU terminal Wand body 
ground. 

NO iOK 

F12772 
® Check wiring between ECU terminal El and body 

ground. 

ECU 
!OK ..~ BAD 

Voltmeter ~~!~~I~~I~!~~ Try another ECU. Repair or replace. 

Check GAUGE fuse (7.5A) and "CHECK 
ENGINE" warning light. 

OK ~BAD 
F12773 I Repair or replace. 

ECU ® l Fuse blows again 

Check wiring between ECU BAD 
terminal Wand fuse. Repair or replace. 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-67 

No. Terminals Trouble Condition STD Voltage 

12 AIC - E1 No voltage 
Ignition switch 

Air conditioning ON 10 - 14 V 
ON 

ECU 

To A/C A/C Amplifier 

r El 

-

FI4925 

ECU 

CD CD There is no voltage between ECU terminals A/C and El. 
(Air conditioning ON) 

Voltmeter ~~~;;;~~ 

LYJ ® Check that there is voltage between ECU terminal A/C and 
body ground. 

NO ~OK 

FI3576 ® 
Check wiring between ECU terminal El and body 
ground. 

ECU 

Voltmeter lJ!1~~~~~ 

tOK t BAD 

I Try another ECU. I Repair or replace. 

Check that there is voltage between I 
amplifier terminal and body ground. I 

BAD 
Repair or replace. 

OK 

FI3219 Check wiring between amplifier and I BAD 
Repair or replace. 

ECU terminal A/C. I 



FI-68 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) 

California vehicles only 

Voltmeter 

To EFI 

ECU 

ECU 
ec nn Ch k Co ector 

I Main Relay I VF I 
VF 

EI TE1 
Oxygen Sensor TEl 
~ rv"'1 t--------- f 

, 
'---------

1---------- ------- OX 

I 

SST 

I Oxygen Sensor 
Heater 

CD 

FI3575 

HT 

E1 

~ 

FI2678 

CD There is no voltage between ECU terminals VF and E 1. 

Check that there is specified voltage between ECU terminal VF and 
body ground. 

NO OK 
Check wiring between ECU terminal El and body ground. 

OK BAD 
Try another ECU. 

Check for suction of air into exhaust 
system. 

OK 
Check for air leak from air intake system. 

OK 
Check spark plugs. 

OK 

,-L----------, 
Repair or replace. 

Repair air suction. 

Repair air leak. 

BAD I Repair or replace. 
L--______ ---' ~'~o"· 

~_"'.C_ Check Connector Check cam position sensor and ignition 
system. 

BAD ! Repair or replace. 

~~ 
Q' 

Check Connector 

OK 
Check fuel pressure. 

OK 
Check injectors. 

OK 
Check cold start injector. * 

OK 
Check air flow meter. 

OK 
Check operation of oxygen sensor. 

BAD 
Check wiring between oxygen sensor 
and ECU connectors. 

OK 
Replace oxygen sensor. 

L--______ ---' 

BAD I Repair or replace. 
L---' ___ -'_---' 

Repair or replace. BAD I 
L....-_____ ----' 

Repair or replace. 

Repair or replace. 

System normal. 

Repair wiring. 

* Rich malfunction only 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-69 

California vehicles only 

EGR 
Valve 

ECU 

ECU 

Voltmeter Ll~~~~~ 

c::::Y::::J 

ECU 

+B (+B1) 

..r::::l. 
EG R Gas Temp. Sensor 

-... L 

'L~p 

CD 

F13727 

FI2757 

Ohmmeter @ 
c::J:D 

THG 

E2 

1 
E1 

-

FI2680 

CD 
No voltage between ECU terminal THG and E2. 
(lG SW ON) 

® 
Check that there is voltage between ECU terminal +B (+B1) and 
body ground. (lG SW ON) 

OK ~ NO 

Refer to No.1. 
(See page FI-54) 

.~ 

Check wiring between ECU terminal E1 and body ground. 

OK ~ BAD 

I Repair or replace. 

BAD 
Check EGR system. Repair or replace. 

OK 

@ Check EGR gas temp. sensor. 
(See page FI-118) 

BAD ~ OK 

Replace EGR gas temp. Check wiring between ECU and 
sensor. EGR gas temp. sensor. 

~ OK ~BAD 
Try another ECU. Repair or replace. 

I 



FI-70 

Check Valve 

EFI SYSTEM - Fuel System 

FUEL SYSTEM 
Fuel Pump 

Relief Valve 
OUTLET INLET 

Fusible 
Link 

Bearing 
Brush 

Armature 

Casing (0' Magnet 

Bearing 
Impeller • Impeller . 

" 

Filter Rubber Cushion 

ECU 

.------------------------0 BATT 
EFI Main Relay Fusible 

Link r-------0+B 1 
r---~~--~------------~~~------+-----_roo~o;----~----_O+B 

Fuse 

AM230A EFI 15A 
,--\-<)-J!roo '"0+-----+-------6 M- R E L 

Ignition Switch 

AM2 ~_IG_2----------~F~u~se~----------------~----__¢IGSW 
Fusible Link AM1 

ALT AM140A 
100A 

MAIN 2.0L 

ti=" 
!9i 
C/l -
~~ 
t.l t.l ........ 
.2 .~ 
UC/l 

Circuit 
Opening 
Relay 

IGN 7,5A 

Check +B 
Connector F 

~....;....----+-,p 

~~~o~....;....---+~~~+_----------+_----_OFP 

~~--~~~~------+_--+------0FC 
(7M-GTE) (7M-GTE) 

Fuel Pump 
Resistor 

Fuel Pump Switch 
T 

Battery I 
-L 

(Air Flow Meter) 

Starter 
Relay 

To Theft Deterrent (USA) 
To Body Ground (Canada) 

Canada) 
A/T 

E1 

FI0491 FI1479 
F13728 



SST 

EFI SYSTEM - Fuel System 

ON-VEHICLE INSPECTION 

1. CHECK FUEL PUMP OPERATION 

(a) Turn the ignition switch ON. 
HINT: Do not start the engine. 

FI-71 

(b) Using SST, connect terminals + Band Fp of the check 
connector. 

SST 09843-18020 

(c) Check that there is pressure in the fuel return hose. 

HINT: At this time, you will hear fuel return noise. 

(d) Remove SST. 

SST 09843-18020 
(e) Turn the ignition switch OFF. 

If there is no pressure, check the following parts: 

• Fusible links 
• Fuses (EFI, IGN) 

• EFI main relay 

• Fuel pump 

• ECU 
• Wiring connections 

2. INSPECT FUEL PRESSURE 

(a) Check the battery voltage above 11 volts. 

(b) Disconnect the cable from the negative (-) terminal 
of the battery. 

(c) (7M-GE) 
Disconnect the cold start injector connector. 

(d) (7M-GE) 
Disconnect the cold start injector tube. 

• Place a suitable container or shop towel under the 
cold start injector tube. 

• Remove the union bolt and two gaskets, and dis-
connect cold start injector tube. 

HINT: Slowly loosen the union bolt. 



FI-72 EFI SYSTEM - Fuel System 

FI1648 

(e) (7M-GTE) 
Remove the cold start injector tube. 

• Place a suitable container or shop towel under the 
cold start injector. 

• Slowly loosen the union bolt of the cold start in-
jector tube and remove the bolt and two gaskets 
from the cold start injector. 

• Remove the union bolt, fuel tube and two gaskets. 

(f) (7M-GTE) 
Remove the cold start injector. 
(See page FI-78) 

(g) (7M-GTE) 
Install the gasket and cold start injector with the bolts 
without connecting the cold start injector connector. 

Torque: 55 kg-em (48 in.-Ib, 5.4 N ·m) 

(h) Install SST (pressure gauge) to the delivery pipe with 
new two gaskets and union bolt. 

SST 09268-45012 
Torque: 300 kg-em (22 ft-Ib, 29 N·m) 
(i) Wipe off any splattered gasoline. 
(j) Reconnect the battery negative (-) cable. 

(k) Using SST, connect terminals + Band Fp of the check 
connector. 

SST 09843-1 8020 



EFI SYSTEM - Fuel System FI-73 

FI1649 

FI1650 

(I) Turn the ignition switch ON. 

(m) Measure the fuel pressure. 

Fuel pressure: 
7M-GE 

2.7 - 3.1 kg/cm2 (38 - 44 psi. 265 - 304 kPa) 
7M-GTE 

2.3 - 2.8 kg/cm2 (33 - 40 psi. 226 - 275 kPa) 

If pressure is high. replace the fuel pressure regulator. 

If pressure is low. check the following parts: 

• Fuel hoses and connection 

• Fuel pump 

• Fuel filter 
• Fuel pressure regulator 

(n) Remove the SST. 

SST 09843-18020 

(0) Start the engine. 

(p) Disconnect the vacuum sensing hose from the fuel 
pressure regulator and plug the hose end. 

(q) Measure the fuel pressure at idling. 

Fuel pressure: 
7M-GE 

2.7 - 3.1 kg/cm2 (38 - 44 psi. 265 - 304 kPa) 
7M-GTE 

2.3 - 2.8 kg/cm2 (33 - 40 psi. 226 - 275 kPa) 

(r) Reconnect the vacuum sensing hose to the fuel pres-
sure regulator. 

(s) Measure the fuel pressure at idling. 

Fuel pressure: 
7M-GE 

2.1 - 2.6 kg/cm2 (30 - 37 psi. 206 - 265 kPa) 
7M-GTE 

1.6 - 2.1 kg/cm2 (23 - 30 psi. 157 - 206 kPa) 

If pressure is not as specified. check the vacuum sensing 
FI1651 hose and fuel pressure regulator. 

~------------------------------~ 
(t) Stop the engine. Check that the fuel pressure remains 

1.5 kg/cm2 (21 psi. 147 kPa) or more for 5 minutes 
after the engine is turned off. 

If pressure is not as specified. check the fuel pump. pres-
sure regulator and/or injector. 

(u) After checking fuel pressure. disconnect the battery 
negative (-) cable and carefully remove the SST to 
prevent gasoline from splashing. 

SST 09268-45012 



FI-74 

o 

EFI SYSTEM - Fuel Svstem 

FI1647 

FI1993 

(v) (7M-GE) 
Connect the cold start injector tube with new gaskets 
and the union bolt. 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 

(w) (7M-GE) 
Connect the cold start injector connector. 

(x) (7M-GTE) 
Remove the cold start injector. 
(See page FI-7S) 

(V) (7M-GTE) 
Install the cold start injector. 
(See page FI-SO) 

(z) (7M-GTE) 
Install the cold start injector tube. 

• Install the cold start injector tube to the deliverv pipe 
and cold start injector with new gaskets and the 
union bolts. 

Torque: 
Delivery pipe side 

300 kg-em (22 ft-Ib, 29 N ·m) 
Cold start injector side 

180 kg-em (13 ft-Ib, 18 N·m) 

(aa) Reconnect the cable to the negative (-) terminal of 
the batterv. 

(ab) Check for fuel leakage. 



EFI SYSTEM - Fuel System FI-75 

COMPONENT 

Fuel Pump Bracket -------~/L 

Fuel Tube---------{ 

• Non-reusable part 

FI0933 

FI0934 

Rl~----------. Gasket 

ii 
Or--~----- Fuel Hose 

@ '" 

Foo, p::p--fj ~Fuel Pump Filter 

_L 

~'---------Rubber Cushion 

FI1652 

REMOVAL OF FUEL PUMP 
CAUTION: Do not smoke or work near an open flame 
when working on the fuel pump. 

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 
BATTERY 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. REMOVE FUEL TANK 
(See procedure FI-92) 

3. REMOVE FUEL PUMP BRACKET FROM FUEL TANK 
(a) Remove the six screws. 
(b) Pull out the fuel pump bracket. 

4. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET 
(a) Remove the two nuts and disconnect the wires from 

the fuel pump. 
(b) Pull off the lower side of the fuel pump from the 

bracket. 
(c) Remove the fuel pump from the fuel hose. 



FI-76 EFI SYSTEM - Fuel System 

F 11653 

F 10934 

F 10933 

Fulcrum Length 

2 - 7 mm (0.08 - 0.28 in.) 

Pipe I Hose 

r------l~----........ - - --

II 
Clip 

0- 3 mm (0 - 0.12 in.) 

. :to~c"p 
U FI1654 

F U0041 
F 10494 

5. REMOVE FUel PUMP FilTER FROM FUEL PUMP 

(a) Remove the rubber cushion. 

(b) Remove the clip and pull out the filter. 

INSTALLATION OF FUEL PUMP 
(See page FI-75) 

1. INSTAll FUEL PUMP FilTER TO FUel PUMP 

2. INSTAll FUel PUMP TO FUel PUMP BRACKET 

(a) Insert the outlet port of the fuel pump into the fuel 
hose. 

(b) Install the rubber cushion to the lower side of the fuel 
pump. 

(c) Push the lower side of the fuel pump, together with 
the rubber cushion, into the fuel pump bracket. 

3. INSTAll FUel PUMP BRACKET 

(a) Place the bracket with a new gasket on the fuel tank. 
(b) Install and torque the six screws. 

Torque: 35 kg-cm (30 in.-Ib, 3.4 N ·m) 

4. INSTAll FUel TANK 

(a) Apply a thin coat of oil to the flare and tighten the 
flare nut. 

(b) Then using SST, tighten the nut to the specified 
torque. 

SST 09631-22020 

Torque: 310 kg-cm (22 ft-Ib, 30 N·m) 

HINT: Use a torque wrench with a fulerum length 30 cm 
(11.81 in.). 
NOTICE: 
• Tighten the fuel tank mounting bolts, etc. to the speci-

fied torque. 

• Push in the pipe and insert-type hose to the specified 
position, and install the clip to the specified location . 

• If reusing the hose, reinstall the clip at the original lo-
cation. 

5. REFill GASOLINE 



7M-GE 

Fusible Link 

MAIN ALT AM1 
2.0L 100A 40A 

...,... 
I Battery 

--'-

1 

EFI SYSTEM - Fuel System 

Cold Start Injector 

7M-GTE 

Solenoid Coil 

Plunger 

Canada AIT (MIT) 

(USA A/T) 

Clutch Start 
SW (MIT) To Theft Deterrent (USA) Cold Start 

To Body Ground (Canada) Injector 

FI-77 

Cold Start Injector 
Time Switch 

STJ STA 

FI3027 FI3026 
FI1973 

ON-VEHICLE INSPECTION (7M-GE Only) 

INSPECT RESISTANCE OF COLD START INJECTOR 

(a) Disconnect the cold start injector connector. 

(b) Using an ohmmeter, check the resistance of the in-
jector. 

Resistance: 2 - 4 Q 

If the resistance is not as specified, replace the cold start 
injector. 

(c) Connect the cold start injector connector. 



FI-78 

7M-GTE 

7M-GTE 

EFI SYSTEM - Fuel System 

FI1993 

FI2603 

REMOVAL OF COLD START INJECTOR 
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 

BATTERY 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. 17M-GE) 
DISCONNECT COLD START INJECTOR CONNECTOR 

3. DISCONNECT COLD START INJECTOR TUBE 
(a) Put a suitable container of shop towel under the in-

jector tube. 
(b) Remove the union bolt and two gaskets, and discon-

nect the injector tube from cold start injector. 
HINT: Slowly loosen the union bolt. 

4. REMOVE COLD START INJECTOR 
(7M-GE) 

Remove the two blots and cold start injector with the 
gasket. 

(7M-GTE) 
Remove the two bolts and cold start injector with the 
gasket, and disconnect the cold start injector connector. 



EFI SYSTEM - Fuel System FI-79 

Ohmmeter 

[n_J 

[91:()I.I. --

FI2979 

i--Union Bolt 

SST (Hose) ~ 
SST (Union) 

Gasket 

4 
SST (Wire) 

FI29B4 

INSPECTION OF COLD START INJECTOR 
1. (7M-GTE) 

INSPECT RESISTANCE OF COLD START INJECTOR 
Using an ohmmeter, check the resistance of the injector. 
Resistance: 2 - 4 n 
If the resistance is not as specified, replace the cold start 
injector. 

2. INSPECT INJECTION OF COLD START INJECTOR 
CAUTION: Keep clear of sparks during the test. 
(a) Install SST (two unions) to the injector and delivery 

pipe with new gaskets and the union bolts. 
SST 09268-41045 (09268-41080, 90405-09015) 
(b) Connect the SST (hose) to the unions. 
SST 09268-41045 
(c) Connect the SST (wire) to the injector. 
SST 09842-30050 

(d) Put a container under the injector. 
(e) Reconnect the battery negative (-) terminal. 
(f) Turn the ignition switch ON. 
HINT: Do not start the engine. 
(g) Using SST, connect terminals + Band Fp of the check 

connector. 
SST 09843-18020 

(h) Connect the test probes of the SST (wire) to the bat-
tery, and check that the fuel spray is as shown. 

SST 09842-30050 
NOTICE: Perform this check within the shortest possible 
time. 

3. INSPECT LEAKAGE 
(a) In the condition above, disconnect the test probes of 

SST (wire) from the battery and check fuel leakage 
from the injector. 

SST 09842-30050 
Fuel drop: One drop or less per minute 
(b) Disconnect the battery negative (-) cable. 
(c) Remove SST. 
SST 09268-41045 (09268-41080, 90405-09015), 

09843-18020 and 09842-30050 



FI-80 

7M-GTE 

EFI SYSTEM - Fuel System 

FI2603 

( 
FI1993 

INSTALLATION OF COLD START INJECTOR 

1. INSTALL COLD START INJECTOR 
(7M-GE) 

Install the cold start injector with a new gasket and the 
two bolts. 

Torque: 55 kg-em (48 in.-Ib, 5.4 N ·m) 

(7M-GTE) 

(a) Connect the cold start injector connector to the cold 
start injector. 

(b) Install the cold start injector with a new gasket and 
the two bolts. 

Torque: 55 kg-em (48 in.-Ib, 5.4 N ·m) 

2. CONNECT COLD START INJECTOR TUBE 

Connect the cold start injector tube to the cold start injec-
tor with new gaskets and union bolt. 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 

3. (7M-GE) 
CONNECT COLD START INJECTOR CONNECTOR 

4. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

5. CHECK FOR FUEL LEAKAGE 
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ON-VEHICLE INSPECTION 

CHECK FUEL PRESSURE (See page FI-71) 

REMOVAL OF PRESSURE REGULATOR 

1. 

2. 

3. 

DISCONNECT NO.3 PCV HOSE 

DISCONNECT VACUUM SENSING HOSE 

DISCONNECT NO.2 FUEL PIPE 
(a) Place a suitable container or shop towel under the 

pressure regulator. 

(b) Remove the union bolt and two gaskets. 

(c) Remove the clamp bolt of the No.2 fuel pipe. 

4. REMOVE PRESSURE REGULATOR 

Loosen the lock nut, and remove the pressure regulator. 



FI-82 

O---0-Ring 

Pressu re Regu lator 

Front .. 

Delivery Pipe 

EFI SYSTEM - Fuel System 
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INSTALLATION OF FUEL PRESSURE 
REGULATOR 
1. INSTALL FUEL PRESSURE REGULATOR 

(a) Fully loosen the lock nut of the pressure regulator. 

(b) Apply a light coat of gasoline to a new G-ring, and 
install it to the pressure regulator. 

(c) Thrust the pressure regulator completely into the deliv-
ery pipe by hand. 

(d) Turn the pressure regulator counterclockwise until the 
vacuum pipe faces in the direction indicated in the 
figure. 

(e) Torque the lock nut. 

Torque: 250 kg-em (18 ft-Ib, 25 N·m) 

2. CONNECT NO.2 FUEL PIPE 

Connect the No.2 fuel pipe to the pressure regulator with 
new gaskets and union bolt. 
Torque: 250 kg-em (18 ft-Ib, 25 N·m) 

3. CONNECT VACUUM SENSING HOSE 

4. CONNECT NO.3 PCV HOSE 

5. CHECK FOR FUEL LEAKAGE (See page FI-11) 
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ON-VEHICLE INSPECTION 
1. CHECK INJECTOR OPERATION 

2. 

Check the operating sound from each injector. 

(a) With the engine running or cranking, use a sound 
scope to check that there is normal operating noise 
in proportion to engine rpm. 

(b) If you have no sound scope, you can check the injec-
tor transmission operation with your finger. 

If no sound or an unusual sound is heard, check the wiring 
connector, injector, resistor (7M-GTE) or injection signal 
from the ECU. 

INSPECT RESISTANCE OF INJECTOR 

(a) Disconnect the injector connector. 

(b) Using an ohmmeter, check the resistance of both ter-
minals. 

Resistance: 
7M-GE Approx. 13.8 0 
7M-GTE 2.0 - 3.8 0 

If the resistance is not as specified, replace the injector. 

(c) Reconnect the injector connector. 
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REMOVAL OF INJECTORS 
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 

BATTERY 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. DRAIN COOLANT 

3. DISCONNECT FOLLOWING HOSES: 
• Water hoses from throttle body (7M-GE) or water by-

pass pipe (7M-GTE) 
• Vacuum hoses from throttle body 
• ISC valve hoses from throttle body 
• Vacuum hose from pressure regulator 

4. DISCONNECT FOLLOWING CONNECTORS: 
• Throttle position sensor connector 
• ISC valve connector 
• (7M-GE) 

Cold start injector connector 

5. DISCONNECT ACCELERATOR CONNECTING ROD 

6. REMOVE AIR INTAKE CONNECTOR 
(7M-GE) 
(a) Disconnect the air cleaner hose from the throttle body. 
(b) Remove the throttle body and air intake connector 

brackets. 

(c) Remove the four bolts and two nuts, intake connec-
tor and gasket. 

(7M-GTE) 
(See steps 1 to 5 on page EM-12) 

7. (7M-GTE) 
REMOVE THROTTLE BODY 
(See step 6 on page FI-102) 

8. REMOVE ISC VALVE 
(a) Disconnect the No.1 water by-pass hose from the ISC 

valve. 
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(b) Remove the two bolts, ISC valve and gasket. 

9. DISCONNECT INJECTOR CONNECTORS 

10. DISCONNECT COLD START INJECTOR TUBE FROM 
DELIVERY PIPE 

(a) Put a suitable container or shop towel under the in-
jector tube. 

(b) Remove the union bolt and two gaskets, and discon-
nect the injector tube. 

HINT: Slowly loosen the union bolt. 

11. REMOVE NO.1 FUEL PIPE 

(a) Remove the union bolt (7M-GE) or pulsation damper 
(7M-GTE) and two gaskets from the delivery pipe. 

(b) Remove the union bolt and two gaskets from the fuel 
support. 

(c) Remove the clamp bolt and No.1 fuel pipe with VSV. 

12. REMOVE NO.2 FUEl PIPE 

(a) Disconnect the fuel hose from the No.2 fuel pipe. 

(b) Remove the union bolt and two gaskets from the pres-
sure regulator. 

(c) Remove the clamp bolt and No.2 fuel pipe. 

13. REMOVE PRESSURE REGULATOR 

Loosen the lock nut remove the pressure regulator. 
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14. REMOVE DELIVERY PIPE 

(a) Remove the three bolts, and then remove the deliv-
ery pipe with the injectors. 

NOTICE: Be careful not to drop the injectors. 
(b) Remove the six insulators and three spacers from the 

cylinder head. 

15. REMOVE INJECTORS 

(a) Pull out the injectors from the delivery pipe. 

(b) Remove the O-ring from the injector. 
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INSPECTION OF INJECTORS 

1. INSPECT INJECTOR INJECTION 

CAUTION: Keep clear of sparks during the test. 

(a) Disconnect the No.1 fuel pipe from the fuel return pipe 
support. 

(b) Connect SST (union) to the fuel return pipe suppot. 
SST 09268-41045 (90405-09015) 

HINT: Use the vehicle's fuel support. 

(c) Connect the fuel return hose to the pressure regula-
tor with SST (union), new gasket and union bolt. 

SST 09268-41045 (09268-41080) 
(d) Connect SST (hose) to the pressure regulator with 

SST (union). 
SST 09268-41045 (09268-52010) 

(e) Connect SST (hose) to the injector. 

SST 09268-41045 
(f) Put the injector into the graduated cylinder. 
HINT: Install a suitable vinyl tube onto the injector to pre-
vent gasoline from splashing out. 
(g) Connect the battery cable. 
(h) Turn the ignition switch ON. 

HINT: Do not start the engine. 

(i) U sing SST, connect terminals + Band Fp of the check 
~ connector. 

SST 09843-18020 
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(j) Connect SST (inspection wire) to the injector and bat-
tery for 15 seconds, and measure the injection volume 
with a graduated cylinder. Test each injector two or 
three times. 

SST 7M-GE 09842-30070 
7M-GTE 09842-30060 

Injection volume: 
7M-GE 

69 - 85 cc (4.2 - 5.2 cu in.) per 15 sec. 
7M-GTE 

101 - 114 cc (6.2 - 7.0 cu in.) per 15 sec. 

Difference between each injector: 
9 cc (0.5 cu in.) or less 

If the injection volume is not as specified, replace the in-
jector. 

2. INSPECT LEAKAGE 

(a) In the condition above, disconnect the test probes of 
SST (inspection wire) from the battery and check the 
fuel leakage from the injector. 

SST 7M-GE 09842-30070 
7M-GTE 09842-30060 

Fuel drop: One drop or less per minute. 
(b) Disconnect the battery negative (-) cable. 

(c) Remove SST. 

SST 09268-41045 (09268-41080, 09268-52010, 
90405-09015) and 09843-18020 

INSTALLATION OF INJECTORS 

1. INSTALL INJECTORS INTO DELIVERY PIPE 
(a) Install a new grommet to the injector. 
(b) Apply a light coat of gasoline to a new O-ring and in-

stall it to the injector. 

(c) While turning the injector left and right, install it to 
the delivery pipe. Install the six injectors. 



EFI SYSTEM - Fuel System FI-89 

FI1680 

F11672 

O---0-Ring 

FI3640 

Pressure Regulator Delivery Pipe 

Front .. 

FI1663 

2. INSTALL DELIVERY PIPE WITH INJECTORS 

(a) Install the six insulators into the injector hole of the 
cylinder head. 

(b) Install the black rings on the upper portion of each of 
the three spacers. Then install the spacers on the deliv-
ery pipe mounting hole of the cylinder head. 

(c) Place the injectors together with the delivery pipe on 
the cylinder head. 

(d) Check that the injectors rotate smoothly. 

HINT: If the injectors do not rotate smoothly, the proba-
ble cause is incorrect installation of O-rings. Replace 
O-rings. 

(e) Install the three spacers and bolts. 
Torque the bolts. 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 

3. INSTALL PRESSURE REGULATOR 

(a) Fully loosen the lock nut of the pressure regulator. 

(b) Apply a light coat of gasoline to a new O-ring, and 
install it to the pressure regulator. 

(c) Thrust the pressure regulator completely into the deliv-
ery pipe by hand. 

(d) Turn the pressure regulator counterclockwise until the 
outlet faces in the direction indicated in the illustration. 
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(e) Torque the lock nut. 
Torque: 250 kg-em (18 ft-Ib. 25 N·m) 

4. INSTALL NO.2 FUEL PIPE 
(a) Install the No.2 fuel pipe and clamp bolt. 
(b) Install the union bolt and new two gaskets to the pres-

sure regulator. Torque the union bolt. 

Torque: 250 kg-em (18 ft-Ib. 25 N·m) 

(c) Connect the fuel hose. 

5. INSTALL NO.1 FUEL PIPE 
(a) Install the No.1 fuel pipe with VSV with the clamp 

bolt. 
(b) Connect the pipe to the fuel pipe support with the un-

ion bolt and new gaskets. Torque the union bolts. 

Torque: 300 kg-em (22 ft-Ib. 29 N ·m) 
(c) Connect the pipe to the delivery pipe with the union 

bolt (7M-GE) or pulsation damper (7M-GTE) and new 
gaskets. Torque the union bolt or pulsation damper. 

Torque: 400 kg-em (29 ft-Ib. 39 N·m) 

6. CONNECT INJECTOR CONNECTORS 

7. CONNECT COLD START INJECTOR TUBE TO DELIVERY 
PIPE 
Torque: 300 kg-em (22 ft-Ib. 29 N ·m) 

8. INSTALL ISC VALVE 
(a) Install a new gasket and ISC valve with the two bolts. 

Torque: 130 kg-em (9 ft-Ib. 13 N ·m) 
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(b) Connect No.1 water by-pass hose to the ISC valve. 

9. (7M-GTE) 
INSTALL THROTTLE BODY 
(See step 1 on page FI-104) 

10. INSTALL AIR INTAKE CONNECTOR 
(7M-GE) 

(a) Install a new gasket and air intake connector with the 
four bolts and two nuts. 

Torque: 180 kg-em (13 ft-Ib. 18 N·m) 

(b) Install the air intake connector and throttle body 
bracket. 

(c) Connect the air cleaner hose to the throttle body. 
(7M-GTE) 
(See steps 15 to 19 on pages EM-14. 15) 

11. CONNECT ACCELERATOR CONNECTING ROD 

12. CONNECT FOLLOWING CONNECTORS: 
• Throttle position sensor connector 
• ISC valve connector 
• (7M-GE) 

Cold start injector connector 

13. CONNECT FOLLOWING HOSES: 
• Water hoses from throttle body (7M-GE) or water by-

pass pipe (7M-GTE) 
• Vacuum hoses from throttle body 
• ISC valve hoses from throttle body 
• Vacuum hose from pressure regulator 

14. REFILL COOLANT (See page CO-5) 

15. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

16. CHECK FOR FUEL LEAKAGE 



FI-92 EFI SYSTEM - Fuel System 
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PRECAUTIONS 

1. Always use new gaskets when replacing the fuel tank or 
component part. 

2. Apply the proper torque to all parts tightened. 

INSPECT FUEL LINES AND CONNECTIONS 

(a) Inspect the fuel lines for cracks or leakage, and all con-
nections for deformations. 

(b) Inspect the fuel tank vapor vent system hoses and 
connections for looseness, sharp bends or damage. 

(c) Inspect the fuel tank for deformations, cracks fuel 
leakage or tank band looseness. 

(d) Inspect the filler neck for damage or fuel leakage. 

(e) Hose and tube connections are as shown in the illus-
tration. 

If a problem is found, repair or replace the parts as 
necessary. 
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ON-VEHICLE INSPECTION 

INSPECT RESISTANCE OF AIR FLOW METER 

(a) Disconnect the air flow meter connector. 

(b) Using an ohmmeter, measure the resistance between 
each terminal. 

Between terminals Resistance (n) Temp. °c (OF) 

E2 - VS 200 - 600 -

E2 - VC 200 - 400 -

10,000 - 20,000 -20 (-4) 
4,000 - 7,000 0(32) 

E2 - THA 2,000 - 3,000 20 (68) 
900 - 1,300 40 (104) 
400 - 700 60 (140) 

E1 - FC Infinity -

If the resistance is not as specified, replace the air flow 
meter. 

(c) Reconnect the ait flow meter connector. 



EFI SYSTEM - Air Induction System FI-95 

/ REMOVAL OF AIR FLOW METER 
1. DISCONNECT AIR FLOW METER CONNECTOR 

2. DISCONNECT NO.2 AIR CLEANER HOSE 

3. REMOVE AIR CLEANER CAP 
Remove the two bolts and cap. 

4. REMOVE AIR FLOW METER 
FI1682 Pry off the lock plates, and remove the four nuts, and air 

'--------------------' flow meter. 

[ Fe E1 E2 VS I 
a:::::::Da:::::::Da:::::::DICDa:::::::Da:::::::D1CJI 

Measuring 
Plate 

/ 

F 10480 
F 10449 

FI1682 

INSPECTION OF AIR FLOW METER 
INSPECT RESISTANCE OF AIR FLOW METER 

Using an ohmmeter, measure the resistance between each 
terminal by moving the measuring plate. 

Terminals Resistance n Measuring plate 
opening 

Infinity Fully closed 

Fe - E1 Other than 
Zero 

closed position 

200 - 600 Fully closed 
VS- E2 

20 - 1,200 Fully open 

HINT: Resistance between VS and E2 will change in a 
wave pattern as the measuring plate slowly opens. 
If the resistance is not as specified, replace the meter. 

INSTALLATION OF AIR FLOW METER 
1. INSTALL AIR FLOW METER 

Install the air flow meter with the two new lock plates and 
four nuts. Pry the lock plates on to the nuts. 

2. INSTALL AIR CLEANER CAP 
Install the cap with two bolts. 

3. CONNECT NO.2 AIR CLEANER HOSE 

4. INSTALL AIR FLOW METER CONNECTOR 
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(a) Disconnect the air flow meter connector. 

(b) Using an ohmmeter (analog type),· measure the 
resistance between each terminal. 

Terminals Resistance (n) Temp. °c (oF) 

10,000 - 20, 000 -20 (-4) 
4,000 - 7,000 0(32) 

THA - E2 2,000 - 3,000 20 (68) 
900 - 1,300 40 (104) 
400 -700 60 (140) 

If the resistance is not as specified, replace the air flow 
meter. 
(c) Reconnect the air flow meter connector. 
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REMOVAL OF AIR FLOW METER 
1. REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 

AIR CLEANER HOSES 

2. REMOVE AIR FLOW METER WITH AIR CLEANER CAP 
/~// __ .-?/:>" (a) Disconnect the connector. 

0' \ 

\~~/ 

! 
I 

FI1978 

FI1980 

(b) Remove the three clamps and bolt. 

(c) Loosen the clamp and remove the air flow meter with 
air cleaner cap. 

3. REMOVE AIR FLOW METER 

(a) Remove the two screws and bracket. 
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FI1982 

FI1983 

FI1982 

FI1980 

(b) Pry off the lock plate. 
(c) Remove the four nuts, lock plates, No.1 air cleaner 

cover and air cleaner cap. 

INSPECTION OF AIR FLOW METER 

Check that the honey-combed mesh is neither deformed 
nor damaged. 

If necessary, replace the air flow meter. 

INSTALLATION OF AIR FLOW METER 

1 . INSTALL AIR FLOW METER 

(a) Install the air cleaner cap, No.1 air cleaner cover and 
lock plates to the air flow meter with the four nuts. 

(b) Pry the lock plates on the nuts. 

(c) Install the bracket with the two screws. 

2. INSTALL AIR FLOW METER WITH AIR CLEANER CAP 

(a) Install the air flow meter with air cleaner cap, and 
tighten the clamp. 
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(c) Connect the co nnector 
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Throttle Position 
Sensor 

Throttle Body 

7M-GTE 

ON-VEHICLE INSPECTION 

1. INSPECT THROTTLE BODY 

Throttle Position 
Sensor 

FI3635 FI0504 FI3634 

(a) Check that the throttle linkage moves smoothly. 

(b) Check the vacuum at each port. 
• Start the engine. 
• Check the vacuum with your finger. 

Port Name At idling Other than idling 
-----

Purge No vacuum Vacuum 

EGR No vacuum Vacuum 

R No vacuum No vacuum 

P No vacuum Vacuum 
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2. INSPECT THROTTLE POSITION SENSOR 
(a) Disconnect the connector from the sensor. 

(b) Insert a thickness gauge between the throttle stop 
screw and stop lever. 

(c) Using an ohmmeter, measure the resistance between 
each terminal. 

Clearance between 
lever and stop screw Between terminals Resistance 

7M·GE 7M·GTE 

o mm (0 in.) VTA - E2 0.2 - 1.2 kSl 

0.4 mm <0.5 mm IDL - E2 2.3 kSl or less (0.0157 in.) (0.0197 in.) 

0.75 mm 0.9mm 
IDL - E2 (0.0295 in.) (0.0354 in.) 00 

Throttle valve fully 
VTA - E2 3.5 - 10.3 kSl opened position 

- VC- E2 4.25 - 8.25 kSl 

Ai S1 0 F' 
_ . ..,/ . 

I 

REMOVAL OF THROTTLE BODY 
(7M-GE) 
1. 

2. 

3. 

DRAIN COOLANT FROM THROTTLE BODY 

DISCONNECT ACCElERATOR CONNECTING ROD 

DISCONNECT VACUUM HOSES 

,'1 , 

4. DISCONNECT NO.2 AND NO.3 WATER BY-PASS HOSES 

5. 

6. 

7. 

8. 

DISCONNECT THROTTLE POSITION SENSOR 
CONNECTOR 

DISCONNECT AIR CLEANER HOSE 

REMOVE THROTTLE BODY BRACKET 

REMOVE THROTTLE BODY 

(a) Remove the four bolts, throttle body and gasket. 
(b) Remove the VTV. 



FI-102 

No Clearance 
Th rottle Stop Screw 

EFI SYSTEM - Air Induction System 

F5508 

FI3452 

FI3456 

(7M-GTE) 

1. DRAIN COOLANT FROM THROTTLE BODY 

2. DISCONNECT ACCELERATOR ROD 

3. REMOVE AIR INTAKE CONNECTOR 
(See steps 3 to 5 on page EM-12) 

4. DISCONNECT VACUUM HOSES 

5. DISCONNECT THROTTLE POSITION SENSOR 
CONNECTOR 

6. REMOVE THROTTLE BODY 
(a) Disconnect the two water by-pass hoses from the ISC 

valve and water pipe. 

(b) Remove the four bolts, throttle body and gasket. 
(c) Remove the two water by-pass hoses. 
(d) Remove the VTV. 

INSPECTION OF THROTTLE BODY 
1. CLEAN THROTTLE BODY BEFORE INSPECTION 

(a) Wash and clean the cast parts with a soft brush and 
carburetor cleaner. 

(b) Using compressed air, blow all passages and apertures 
in the throttle body. 

CAUTION: To prevent deterioration, do not clean the 
throttle position sensor and dash pot. 

2. CHECK THROTTLE VALVE 
Check that there is no clearance between the throttle stop 
screw and throttle lever when the throttle valve is fully 
closed. 
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3. CHECK THROTTLE POSITION SENSOR 
(See step 2 on page FI-1 01) 

4. IF NECESSARY, ADJUST THROTTLE POSITION SENSOR 

(a) Loosen the two screws of the sensor. 

(b) Insert a thickness gauge 0.58 mm (0.0228 in.) (7M-
GE) or 0.70 mm (0.0276 in.) (7M-GTE) between the 
throttle stop screw and lever, and connect the ohm-
meter to terminals IDL and E2. 

(c) Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure the sensor with 
two screws. 

(d) Using a thickness gauge, recheck the continuity be-
tween terminals IDL and E2. 

Clearance between lever 
and stop screw Continuity (IDL - E2) 

7M·GE 7M·GTE 

0040 mm 0.50 mm Continuity (0.0157 in.) (0.0197 in.) 

0.75 mm 0.90 mm No continuity (0.0295 in.) (0.0354 in.) 



FI-104 EFI SYSTEM - Air Induction System 

INSTALLATION OF THROTTLE BODY 

(7M-GE) 

1. INSTALLTHROTTLEBODY 

, ,~"~ (a) Install the VTV. 

FI3458 

F5508 

(b) Install the gasket and throttle body with the four bolts. 

Torque: 130 kg-em (9 ft-Ib. 13 N·m) 

2. CONNECT THROTTLE BODY BRACKET 

3. CONNECT AIR CLEANER HOSE 

4. CONNECT THROTTLE POSITION SENSOR CONNECTOR 

5. CONNECT VACUUM HOSES 

6. CONNECT WATER HOSES 

7. CONNECT ACCELERATOR CONNECTING ROD 

8. REFILL WITH COOLANT 

(7M-GTE) 

1. INSTALL THROTTLE BODY 

(a) Install the VTV. 

(b) Install the two water by-pass hoses. 

(c) Install a new gasket and throttle body with the four 
bolts. 

(d) Connect the two water by-pass hoses to the ISC valve 
and water pipe. 



EFI SYSTEN - Air Induction System FI-105 

2. CONNECT THROTTLE POSITION SENSOR CONNECTOR 

3. CONNECT VACUUM HOSES 

4. INSTALL AIR INTAKE CONNECTOR 
(See steps 15 to 17 on page EM-14) 

5. INSTALL ACCELERATOR ROD 

6. REFILL WITH COOLANT 
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Rotor 

Coil 

Valve Shaft---...l-

EFI SYSTEM - Air Induction System 

FI4218 

Idle Speed Control (lSC) Valve 

S1 

G B1 

S3 m 
B2 S2 S4 

FI1691 FI1692 

CHECK FOR OPERATING SOUND FROM ISC 
VALVE 

Check that there is a clicking sound immediately after stop-
ping the engine. 

REMOVAL OF ISC VALVE 

1. 

2. 

3. 

4. 

DRAIN COOLANT 

DISCONNECT ISC VALVE CONNECTOR 

DISCONNECT NO.2 WATER BY-PASS HOSE AND AIR 
HOSE 

REMOVE ISC VALVE 

(a) Remove the two bolts, ISC valve and gasket. 

(b) Disconnect the No.1 water by-pass hose from the ISC 
valve. 

(c) (7M-GTE) 
Remove the seal washer and check valve from the air 
intake chamber. 
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n 

84 B2 

83 B1 

n 

82 

81 

E9 e 
Battery 

E9 e 
Battery 

Check Valve 

J/"W'~ ~) 
~TEonIY 

FI1694 

FI1643 

FI1643 

\ 

FI4207 

INSPECTION OF ISC VALVE 
1 . INSPECT RESISTANCE OF ISC VALVE 

Using an ohmmmeter, measure the resistance between ter-
minal 81 - S1 or S3 and 82 - S2 or S4. 
Resistance: B1 - 51 or 53 10 - 30 0 

82 - S2 or S4 10 - 30 0 
If resistance is not as specified, replace the ISC valve. 

2. INSPECT OPERATION OF ISC VALVE 
(a) Apply battery voltage to terminals 81 and 82 and 

while repeatedly grounding S 1 - S2 - S3 - S4 -
S 1 in sequence, check that the valve moves toward 
the closed position. 

(b) Apply battery voltage to terminals 81 and 82 and 
while repeatedly grounding S4 - S3 - S2 - S 1 -
S4 in sequence, check that the valve moves toward 
the open position. 

INSPECTION OF CHECK VALVE (7M-GTE only) 
Inspect the check valve for damage and the diaphragm for 
cracks. 
If necessary, replace the check valve. 

INSTALLATION OF ISC VALVE 
1 . INSTALL ISC VALVE 

(a) (7M-GTE) 
Install the check valve and seal washer as shown in 
the illustration, to the air intake chamber. 

(b) Connect the No.1 water by-pass hose to the ISC valve. 
(c) Install a new gasket and ISC valve with the two bolts. 
Torque: 130 kg-cm (9 ft-Ib, 13 N ·m) 

2. CONNECT AIR HOSE AND AIR NO.2 WATER BY-PASS 
HOSE 

3. CONNECT ISC VALVE CONNECTOR 

4. REFILL WITH COOLANT 
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7M-GE 

7M-GTE 

EFI SYSTEM - Electronic Control System 

ELECTRONIC CONTROL SYSTEM 
Location of Electronic Control Parts 

Fuel Pump Relay 
Fuel Pump Solenoid 
Resistor 

Water Temp. 
Sensor 

VSV (for FPU) 

EFI Main Relay 

Oxygen Sensor 

EFI Main Relay 

Sub-Oxygen Sensor 
(Calif. only) 

EGR Gas Temp. Sensor 
(Calif. only) 

Solenoid Resistor 

FI3698 
FI1696 
FI3691 



Fusible 
Link 

Battery 
.,... , 
..L 

EFI SYSTEM - Electronic Control System 

Fusible Link 

AM230A 

MAIN 2.0L 

EFI Main Relay 

Fuse 

EFI 15A 

ECU 

EFI Main Relay 
,------0 +B 

~\---~-----Q +B 1 

.--+~ooa'~r--------o M-REL 

FI-109 

FI3566 

--7 INSPECTION OF EFI MAIN RELAY 

F 11698 

No continuity Continuity 

[=z[J OCJ 

Continuity 

DO 
o o 

Battery 

® 

8 
BE0010 

1. CHECK OPERATION OF MAIN RELAY 

Turn the ignition switch ON. At this time an operation noise 
will occur from the relay. 

2. INSPECT RELAY CONTINUITY 

(a) Using an ohmmeter, check that there is continuity be-
tween terminals 1 and 3. 

(b) Check that there is no continuity between terminals 
2 and 4. 

If continuity is not as specified, replace the relay. 

3. INSPECT RELAY OPERATION 

(a) Apply battery voltage across terminals 1 and 3. 

(b) Check that there is continuity between terminals 2 and 
4. 

If operation is not as specified, replace the relay. 
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Continuity 

Continuity 
[. fl::::J 

10 101+-° -1--

L~ 

Continuity 

[J:CJ 

° o 
° 

EFI SYSTEM - Electronic Control System 

Circuit Opening Relay 

To Ignition Switch (STI)-..----ECU (STA) 
.--_________ ~--~ ECU +B (+B 1) 

EFI Main Relay 

Check Connector 

B 

L--_------; F P 

~ 
Fuel Pump 
Control Relay 

FC 

Fuel Pump Switch 
(Air Flow Meter) 

(7M-GE) 

STA 

El 

, 

,---, 1 
Continuity 

FI1909 

<f> 
Battery 

FI1910 

FI1992 

INSPECTION OF CIRCUIT OPENING RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Using an ohmmeter, check that there is continuity be-
tween terminals ST A and E 1. 

(b) Check that there is continuity between terminals Band 
FC. 

(c) Check that there is no continuity between terminals 
Band FP. 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

(a) Apply battery voltage across terminals ST A and E 1. 

(b) Using an ohmmeter, check that there is continuity be-
tween terminals Band FP. 

(c) Apply battery voltage across terminals Band FC. 

(d) Check that there is continuity between terminals Band 
FP. 

If operation is not as specified, replace the relay. 



Fusible 
Link 

Fusible 
Link 

Battery 

EFI SYSTEM - Electronic Control System FI-111 

Solenoid Resistor (7 M -GTE) 

Ignition Switch ECU 

AM2 IG2 
~------4Hy-o-b---------------1--------------a~o---~IGSW 

+B 

Fuse 

AM230A 

MAIN 2.0L 

Solenoid 
Resistor 

IGN 7.5A 

Injector 

FI3563 

~---<I>---------{) No. 10 
~----------------------ONo.20 

~---------------------------ONo.30 

E01 
E02 

INSPECTION OF SOLENOID RESISTOR 
INSPECT RESISTANCE OF SOLENOID RESISTOR 

FI3658 

Using an ohmmeter, measure the resistance between + B 
and other terminals. 

Resistance: 3 n each 

If the resistance is not as specified, replace the resistor. 



FI-112 

To Ignition Switch 
(ST1 ) 

EFI SYSTEM - Electronic Control System 

Cold Start Injector Time Switch 

-. __ ~ ______________________________________ ~ __________ ToECU(STA) 

STA STJ STJ STA 

To ECU (ST J) Cold Start Injector 
Time Switch 

FI1374 

INSPECTION OF COLD START INJECTOR TIME 
SWITCH 
INSPECT RESISTANCE OF COLD START INJECTOR TIME 
SWITCH 

Using an ohmmeter, measure the resistance between each 
terminal. 

Resistance: 
STA - STJ 

STA - Ground 

25 - 45 [2 below 15°C (59°F) 
65 - 85 [2 above 30°C (86°F) 
25 - 85 [2 

If the resistance is not as specified, replace the switch. 



WATER TEMP. SENSOR 

Thermistor 

Ohmmeter 

EFI SYSTEM - Electronic Control System 

Water Temp. Sensor 

c: 
.:.!. 

UJ 
u 
z « 
f-
~ 
(f) 
UJ 
a: 

40 

20 

10 
8 
6 
4 

2 

1 
0.8 
0.6 

0.4 

0.2 

-20 0 20 40 60 80 100 120 
(-4) (32) (68) (104) (140) (176) (212) (248) 

TEMPERATURE °c CF) 

INSPECTION OF WATER TEMP. SENSOR 

INSPECT RESISTANCE OF WATER TEMP. SENSOR 

(a) Disconnect the connector. 

FI-113 

FI3828 FI0709 

(b) Using an ohmmeter, measure the resistance between 
both terminals. 

Resistance: Refer to chart. 

If the resistance is not as specified, replace the sensor. 



FI-114 

To Circuit Opening 
Relay (FP) 

// 
/ 

Continuity 

No continuity 

No continuity 

Continuity 

EFI SYSTEM - Electronic Control System 

+B 

Fuel Pump Relay and Resistor 

~_--' Fuel Pump 
Solenoid Resistor 

}--------..To ECU (FP) 

Fuel Pump Relay 

Continuity 
n. 

FPR 

FI1705 

FI2575 

FI2576 

Fuel Pump 

FI1704 

INSPECTION OF PUMP RELAY AND RESISTOR 

1. INSPECT OF FUEL PUMP RELAY 

HINT: The relay is located in the left cowl side of engine 
compartment. 

A. Inspect Relay Continuity 

(a) Using an ohmmeter, check that there is continuity be-
tween terminals + Band FP. 

(b) Check that there is continuity between terminals + B 
and FPR. 

(c) Check that there is no continuity between terminals 
+B and PRo 

If continuity is not as specified, replace the relay. 

B. Inspect Relay Operation 

(a) Apply battery voltage across terminals + Band FPR. 

(b) Using an ohmmeter, check that there is continuity be-
tween terminals + Band PRo 

(c) Check that there is no continuity between terminals 
+B and FP. 

If operation is not as described, replace the relay. 
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Ohmmeter 

o o 
o 

FI17Q8 

2. INSPECT OF FUEL PUMP RESISTOR 

Using an ohmmeter, measure the resistance between both 
terminals. 

Resistance: Approx. 0.7 n 
If the resistance is not as specified, replace the resistor. 
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Ohmmeter 

No continuity 

.n. 

EFI SYSTEM - Electronic Control System 

Fuel Pressure Control System (7M-GTE) 

ECU 

To Circuit Opening Relay --------------v STA 

To EFI Main Relay -------.----------<.)+B(+B1) 

Air Temp. Sensor 
(Air Flow Meter) 

'+-----QVSV2 

(Fuel Pressure Up) 
~~------------------_QTHA 

~~--~--------------_QE2 

~~+-----------------------------yTHW 

Water Temp. Sensor ,----'VE1 

= 

INSPECTION OF FUEL PRESSURE CONTROL 
SYSTEM 

INSPECT VSV 

A. Inspect VSV for Open Circuit 

FI3604 

Using an ohmmeter, check that there is continuity between 
terminals. 

FI1918 

8 C±) 
Battery 

FI1919 

Resistance: 30 - 50 0 

If there is no continuity, replace the VSV. 

B. Inspect VSV for Short Circuit 

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body. 

If there is continuity, replace the VSV . 

C. Inspect VSV Operation 

(a) Apply battery voltage across the terminals. 

(b) Check that air flows from pipe E to air filter. 



EFI SYSTEM - Electronic Control System 

e EB 
Battery 

FI1920 

(c) Disconnect the battery. 

(d) Check that air flows from pipe E and pipe G. 

If operation is not as specified, replace the VSV. 

FI-117 
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Thermistor 

EFI SYSTEM - Electronic Control System 

Ohmmeter 

EGR Gas Temp. Sensor 
(California Vehicles only) 

ECU 

+8(+81) 

~~~~EtG~R~G~aS~T~e:m~p~.s~e:ns~o~r ______ --1 
EG~ THG 
Valve 

~--------------------~E2 

.-----<:l E 1 

FI2673 FI2680 

INSPECTION OF EGR GAS TEMP. SENSOR 
INSPECT RESISTANCE OF EGR GAS TEMP. SENSOR 

Using an ohmmeter, measure the resistance between the 
terminals. 
Resistance: 

69.40 - 88.50 kO at 50°C (112°F) 
11.89 - 14.37 kO at 100°C (212°F) 

2.79 - 3.59 kO at 150°C (302°F) 
If the resistance is not as specified, replace the sensor. 
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Oxygen Sensor 
INSPECTION OF OXYGEN SENSOR 

1. WARM UP ENGINE 

Allow the engine to reach normal operating temperature. 

2. INSPECT FEEDBACK VOLTAGE 

Connect the positive (+ ) probe of a voltmeter to terminals 
VFl of the check connector, and negative (-) probe to 
terminal El. Perform the test as follows. 

Warm up the Oxygen sensor with the engine at 2,500 
rpm for approx. 90 seconds. 

Using SST, connect terminals TE1 and E1 of the check Replace the ECU 
connector. SST 09843·18020 
And maintain engine speed at 2,500 rpm. 

Zero again After replaceing 
the oxygen sensor 

Check the number of times the voltmeter needle fluctuates in 10 seconds. I 
Less than 8 times 

8 times Zero 
or more 

Warm up the Oxygen sensor with the engine at 2,500 Normal 
rpm for approx. 90 seconds. And maintain engine at 
2,500 rpm. 

8 times or more 
Check that the number of times the voltmeter needle 
fluctuates in 10 seconds. 

Zero 

Less than 8 times 

Disconnect terminals TE1 and E1 of the check connector. 
And maintain engine speed at 2,500 rpm. 

Measure voltage between terminals VF1 and E1. 

!OV 

More than 0 V I Read and record diagnostic codes. I 
Normal code, code 21, Malfunction code(5) 
code 25 and code 26 (ex. code 21, code 25 and code 26) 

Repair the relevent diagnostic code. 

I 2 3 4 

CONTINUED ON PAGE FI·120 
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CONTINUED FROM PAGE FI-119 

CD ® 
Repair the relevent diagnostic code. 

Malfunction code(s) 
(ex. code 21, code 25 and code 26) 

Read and record diagnostic codes (See pages F 1-27, 28) 

Normal code, code 21, 
code 25 and code 26 

Disconnect terminals TEl and El of the check connector, 
and maintain engine at 2,500 rpm. 

1 
Measure voltage between terminals VFl and El. 

OV 
5V 

I Disconnect the PCV hose. I 

I Measure voltage between terminals VF 1 and E 1. I 
OV More than 0 V 

( Repair (Over rich) 

Disconnect the water temp. sensor connector and 
connect resistor with resistance of 4 - 8 KQ or 
another coded water temp. sensor. 

Connect terminals TEl and El of the check connector. 

~ 
Warm up the oxygen sensor with the engine at 2,500 
rpm for approx. 90 seconds. And maintain engine 
speed at 2,500 rpm. 

Measure voltage between terminals VFl and El. 

OV 5V 

Replace the oxygen sensor. ( Repair (Over lean) 



Ohmmeter 

Ohmmeter 

[]D 

[01:1 

~!(' .• 

o ! ...... ,j(f.~..... +8 
\( .~~ 
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FI3030 

HT 

FI2749 

3. (7M-GTE) 
INSPECT HEATER RESISTANCE OF OXYGEN 
SENSOR 

Using an ohmmeter, measure the resistance between ter-
minals 2 and 3. 

Resistance: 3.0 - 3.6 n 
If the resistance is not as specified, replace the sensor. 

Sub-Oxygen Sensor 
[7M-GE (California Vehicles only)] 
INSPECTION OF SUB-OXYGEN SENSOR 

1. INSPECT SUB-OXYGEN SENSOR 

HINT: Inspect only when code No.27 is displayed. 

(a) Diagnostic code cancellation. (See Page FI-25) 

(b) Warm up the engine until it reaches normal operating 
temperature. 

(c) (MIT) 
Drive for 5 minutes or more at less than 80 km/h (50 
mph) in 4th or 5th gear. 

(AIT) 
Drive for 5 minutes or more at less than 80 km/h (50 
mph) in "D" range. 

(d) Following the conditions in step (c), press fully on the 
accelerator pedal for 2 seconds or more. 

(e) Stop the vehicle and turn the ignition switch to OFF. 

(f) Carry out steps (b), (c) and (d) again to test ac-
celeration. 

If code No. 27 reappears again, check the SUb-oxygen sen-
sor circuit. If the circuit is normal, replace the sub-oxygen 
sensor. 

2. INSPECT HEATER RESISTANCE OF SUB-OXYGEN 
SENSOR 

Using an ohmmeter, measure the resistace between ter-
minals + Band HT. 

Resistance: 5.1 - 6.3 n 
If the resistance is not as specified, replace the sensor. 
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7M-GE 

7M-GTE 
ECU 

Voltmeter ~~~~~(t~~~~~~~D~ 
CY:J 

Terminals 

BATT - E1 

IG SW - E1 

M-REL - E1 

+B(+B1) - E1 

IDL - E2 
(7M-GE) 

IDL - E2 
(7M-GTE) 

VC - E2 

VTA - E2 

*1 VS - E2 

Body *2 KS _ 
ground 

*2 VC _ Body 
ground 

FI0299 
FI2911 

STD Voltage 

10 - 14 

10 - 14 

4-6 

4-6 

0.1 - 1.0 

4-5 

3.7 - 4.3 

0.2 - 0.5 

2.3 - 2.8 

1.0 - 2.0 

4-6 

2-4 

4-6 

Electronic Controlled Unit (ECU) 
INSPECTION OF ECU 

HINT: The EFI circuit can be checked by measuring the 
resistance and voltage at the wiring connectors of the ECU. 

1. (7M-GTE) 
PREPARATION 
(See page FI-50) 

2. INSPECT VOLTAGE OF ECU 

Check the voltage between each terminal of the wiring con-
nectors. 

• Turn the ignition switch ON. 
• Measure the voltage at each terminal. 

HINT: 
• Perform all voltage measurements with the connectors 

connected . 
• Verify that the battery voltage is 11V or more when the 

ignition switch is ON. 

Voltage at ECU Wiring Connectors 

Condition 

-

Ignition SW ON 

Throttle valve open 

Throttle valve open 

Ignition SW ON -

Throttle valve fully closed 

Throttle valve fully open 

Measuring plate fully closed 
Ignition SW ON 

Measuring plate fully open 

Idling 

3,000 rpm 

Ignition SW ON 

Cranking or running 

Ignition SW ON 



Terminals 

THA - E2 

THW - E2 

No. 10 EOl 
No. 20 -
No. 30 EOl 

STA - El 

ISCl 
I - El 

ISC4 

IGT - El 

*2 IGDA 
IGDB - El 

W - El 

AIC - El 

TEl - El 

NSW (AfT) - E 1 

NIC (MIT) - El 

*3 DFG - El 

*3 LP - El 

* 1 7M-GE only 
* 27M-GTE only 
* 37M-GTE (MIT) only 

EFI SYSTEM - Electronic Control System FI-123 

Voltage at ECU Wiring Connectors (Cont'd) 

STD Voltage Condition 

1-3 Ignition SW ON Intake air temperature 20°C (68°F) 

0.1 - 1.0 Ignition SW ON Coolant temperature 80°C (176°F) 

10 - 14 Ignition SW ON 

6 - 14 Cranking 

9 -14 Ignition SW ON 

0.7 - 1.0 Idling 

1-3 Idling 

8 - 14 No trouble ("CHECK ENGINE" warning light off) and engine running. 

10 - 14 Air conditioning ON 

4-6 Check connector terminals TEl - El not connect 
Ignition SW ON 

0 Check connector terminals TEl - El connect 

0 Shift position P or N range 
Ignition SW ON 

10 - 14 Ex. P or N range 

0 Clutch pedal not depressed 
Ignition SW ON 

10 - 14 Clutch pedal depressed 

10 - 14 Defogger SW OFF 
Ignition SW ON 

0 Defogger SW ON 

10 - 14 Headlight SW OFF 

0 Headlight SW ON 
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7M-GE 

Ohmmeter 

CKJ 

EFI SYSTEM - Electronic Control System 

3. INSPECT RESISTANCE OF ECU 

NOTICE: 
• Do not touch the ECU terminals. 

• The tester probe should be inserted into the wiring con-
nector from the wiring side. 

Check the resistance between each terminal of the wiring 
connectors. 

0101+---------' • Disconnect the connectors from the ECU. 
o 

7M-GTE 

Ohmmeter 

en.1 
o 

ECU Wiring 
]I 

Olc+l-----o 

Terminals 

IDL - E2 

VTA - E2 

*1 VC - E2 

*1 VS - E2 

THW - E2 

Gl, G2 - G8 

NE - GG 
(7M-GE) 

NE - G 8 
(7M-GTE) 

ISC1, ISC2 
ISC3, ISC4 - +B(+B1) 

* 1 7M-GE only 
* 27M-GTE only 

• Measure the resistance at each terminal. 

Ie=-,] 

FI4557 
FI4561 

Resistance of ECU Wiring Connectors 

Condition Resistance (n) 

Throttle valve open 00 

Throttle valve fully closed 2,300 or less 

Throttle valve fully open 3,500 - 10,300 

Throttle valve fully closed 200 - 1,200 

- 4,250 - 8,250 

Measuring plate fully closed 200 - 600 

Measuring plate fully open 20 - 1,200 

Coolant temperature 80°C (176°F) 200 - 400 

- 140 - 180 

- 180 - 220 

- 140 - 180 

- 10 - 30 



E2--->.;::L.L..J.j 

I D L---JU--'+ 

VT A.--J.W..-~ 

VC --.JL'-ll 

Tachometer 
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FI0547 

FI1142 

Fuel Cut RPM 
INSPECTION OF FUEL CUT RPM 

INSPECT FUEL CUT RPM 
(a) Start and warm up the engine. 

(b) Disconnect the throttle position sensor connector from 
the throttle position sensor. 

(c) Connect circuit terminals IDL and E2 on the wire con-
nector side. 

(d) Gradually raise the engine rpm and check by the fluc-
tuation of the tachometer needle, that the fuel cut 
operation repeatedly goes on and off. 

HINT: The vehicle should be stopped. 

Fuel cut rpm: 7M-GE 1,800 rpm 
7M-GTE 1,600 rpm 

Fuel return rpm: 7M-GE 1,200 rpm 
7M-GTE 1,200 rpm 
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COOLING SYSTEM 
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CO-2 COOLING SYSTEM - Description 

DESCRIPTION 
This engine utilizes a pressurized water forced circulation cooling system which includes a thermostat 
equipped mounted on the outlet side. 

7M-GE 

7M-GTE 

Turbocharger 

Throttle Body ISC Valve 

To Radiator 

ISC Valve 

To Radiator 

"I~'::'--_L--- Th e rm ostat 

~ 
From Radiator 

... ~ .... 

C00561 
C00557 



COOLING SYSTEM - Description CO-3 

The cooling system is composed of the water 
jacket (inside the cylinder block and cylinder head), 
radiator, water pump, thermostat, cooling fan, 
hoses and other components. 

Coolant which is heated in the water jacket is 
pumped to the radiator, through which an cooling 
fan blows air to cool the coolant as it passes 
through. Coolant which has been cooled is then 
sent back to the engine by the water pump, where 
it cools the engine. 

The water jacket is a network of channels in the 
shell of the cylinder block and cylinder head through 
which coolant passes. It is designed to provide ade-
quate cooling of the cylinders and combustion 
chambers which become the hottest during engine 
operation. 

RADIATOR 

The radiator performs the function of cooling the 
coolant which has passed through the water jack-
et and become hot, and is mounted in the front of 
the vehicle. The radiator consists of an upper tank 
and lower tank, and a core which connects the two 
tanks. The upper tank contains the inlet for coolant 
from the water jacket and the filter inlet. It also has 
a hose attached through which excess coolant or 
steam can flow. The lower tank contains the out-
let for coolant and the drain cock. The core con-
tains many tubes through which coolant flows from 
the upper tank to the lower tank as well as cooling 
fins which radiate heat away from the coolant in 
the tubes. The air sucked through the radiator by 
cooling fan, as well as the wind generated by the 
vehicle's travel, passes through the radiator, cool-
ing it. Models with automatic transmissions include 
an automatic transmission fluid cooler built into the 
lower tank of the radiator. 

RADIATOR CAP 

The radiator cap is a pressure type cap which 
seals the radiator, resulting in pressurization of the 
radiator as the coolant expands. The pressurization 
prevents the coolant from boiling even when the 
coolant temperature exceeds 100°C (212°F). A 
relief valve (pressurization valve) and a vacuum 
valve (negative pressure valve) are built into the 
radiator cap. The relief valve opens and lets steam 
escape through the overflow pipe when the pres-
sure generated inside the cooling system exceeds 
the limit (coolant temperature: 110 - 120°C, 
(230 - 248°F), pressure; 0.65 - 1.05 kg/cm2, 
(9.2 - 14.9 psi, 63.7 - 103.0 kPa). The vacuum 
valve opens to alleviate the vacuum which develops 
in the coolant system after the engine is stopped 
and the coolant temperature drops. The valve's 
opening allows the pressure in the cooling system 
to return to the coolant in the reservoir tank. 

RESERVOIR TANK 

The reservoir tank is used to catch coolant which 
overflows the cooling system as a result of volu-
metric expansion when the coolant is heated. The 
coolant in the reservoir tank returns to the radiator 
when the coolant temperature drops, thus keeping 
the radiator full at all times and avoiding needless 
coolant loss. Check the reservoir tank level to see 
if the coolant needs to be replenished. 

WATER PUMP 

The water pump is used for forced circulation of 
coolant through the cooling system. It is mounted 
on the front of the cylinder block and driven by a 
V -ribbed belt. 

THERMOSTAT 

The thermostat is a wax type one and is mount-
ed in the water outlet housing. The·thermostat in-
cludes a type of automatic valve operated by 
fluctuations in the coolant temperature. This valve 
closes when the coolant temperature drops, 
preventing the circulation of coolant through the 
engine and thus permitting the engine to warm up 
rapidly. The valve opens when the coolant temper-
ature has risen, allowing the circulation of coolant. 
Wax inside the thermostat expands when heated 
and contracts when cooled. Heating the wax thus 
generates pressure which overpowers the force of 
the spring which keeps the valve closed, thus open-
ing the valve. When the wax cools, its contraction 
causes the force of the spring to take effect once 
more, closing the valve. The thermostat in this en-
gine operates at a temperature of 88°C (190°F). 



CO-4 COOLING SYSTEM - Troubleshooting 

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Engi ne overheats Alternator drive belt loose or missing Adjust or replace belt CH-3 

Dirt, leaves or insects in radiator or Clean radiator or condenser 
condenser 

Hoses, water pump, water outlet housing, Repair as necessary 
radiator, heater, core plugs or head 
gasket leakage 

Thermostat faulty Check thermostat CO-8 

Ignition timing retarded Set timing IG-20 

Fluid coupling faulty Replace fluid coupling CO-6 

Radiator hose plugged or rotted Replace hose 

Water pump faulty Replace water pump CO-6 

Radiator plugged or cap faulty Check radiator CO-9 

Cylinder head or block cracked or plugged Repair as necessary 



COOLING SYSTEM - Check and Replacement of Engine Coolant CO-5 

) 
C00350 

CHECK AND REPLACEMENT OF 
ENGINE COOLANT 
1. CHECK ENGINE COOLANT LEVEL AT RESERVE TANK 

The coolant level should be between the "LOW" and 
"FULL" lines at low temperature. 

If low, check for leaks and add coolant up to the "FULL" 
line. 

2. CHECK ENGINE COOLANT QUALITY 

There should not be any excessive deposits of rust or scales 
around the radiator cap or radiator filler hole, and the 
coolant should be free from oil. 

If excessively dirty, replace the coolant. 

3. REPLACE ENGINE COOLANT 

(a) Remove the radiator cap. 

CAUTION: To avoid the danger of being burned, do not 
L..-. _________ ~ ___ C_O_07_58...J remove it while the engine and radiator are still hot, as fluid 

C00656 

and steam can be blown out under pressure. 

(b) Drain the coolant from radiator and engine drain 
cocks.(Engine drain is at right rear of cylinder block.) 

(c) Apply sealant to the threads of the engine drain cock. 

Sealant: Part No. 08833-00070, THREE BOND 1324 
or equivalent 

(d) Close the drain cocks. 

Torque (Engine drain cock): 
350 kg-cm (25 ft-Ib, 34 Nom) 

(e) Fill system with coolant. 

Use a good brand of ethylene-glycol base coolant, 
mixed according to the manufacturer's directions. 

Using coolant which includes more than 50% 
ethylene-glycol (but not more than 70%) is recom-
mended. 

NOTICE: 
• Do not use alcohol type coolant. 
• The coolant should be mixed with demineralized water 

or distilled water. 

Capacity: 
7M-GE 

MIT 
AIT 

7M-GTE 

8.1 liters (8.5 US qts, 7.1 Imp. qts) 
8.0 liters (8.5 US qts, 7.0 Imp. qts) 

MIT 8.2 liters (8.7 US qts, 7.2 Imp. qts) 
AIT 8.1 liters (8.5 US qts, 7.1 Imp. qts) 

(f) Install the radiator cap. 

(g) Start the engine and check for leaks. 

(h) Recheck the coolant level and refill as necessary. 



CO-6 
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Fluid Coupling 

• Non-reusable part 

COOLING SYSTEM - Water Pump 

WATER PUMP 
COMPONENTS 

Water Pump 

• Gasket 

Water Pump Pulley 

COOJ49 

COOJ42 

C00700 

REMOVAL OF WATER PUMP 

1. DRAIN COOLANT 

2. REMOVE AIC BELT 

3. REMOVE ALTERNATOR DRIVE BELT, FLUID COUPLING 
AND WATER PUMP PULLEY 

(a) Loosen the water pump pulley set nuts. 

(b) Loosen the pivot bolt, adjusting bolt and nut, and re-
move the drive belt. 

(c) Remove the four nuts, fluid coupling and water pump 
pulley. 

(d) Remove the fan from the fluid coupling. 

4. REMOVE PS AIR PIPE 

5. REMOVE WATER PUMP 

Remove the eight bolts and two nuts, and remove the water 
pump and gasket. 



COOLING SYSTEM - Water Pump CO-7 

INSPECTION OF WATER PUMP 
1. INSPECT WATER PUMP BODY AND TIMING BELT CASE 

Check the water pump body and timing belt case for cracks 
and damaged gasket surfaces. 

If necessary. replace the water pump or timing belt case. 

2. INSPECT WATER PUMP BEARING 
Turn the pulley and check that the water pump bearing 
moves smoothly and quietly. 

If necessary. replace the water pump. 

3. INSPECT FLUID COUPLING 

Check that the fluid coupling is not damaged and that no 
silicon oil leaks. 

If necessary. replace the fluid coupling. 

INSTALLATION OF WATER PUMP 
(See page CO-G) 

1. INSTALL WATER PUMP 

C00701 Install the water pump on a new gasket with the eight bolts 
~------------------~------~ 

===-=======::;: 

F5534 

and two nuts. 
Torque: 

10 mm bolt 
90 kg-em (78 in.-Ib. 8.8 N ·m) 

12 mm head bolt and nut 
195 kg-em (14 ft-Ib. 20 N·m) 

2. INSTALL PS AIR PIPE 

3. INSTALL WATER PUMP PULLEY. FLUID COUPLING AND 
ALTERNATOR DRIVE BELT 
(a) Install the water pump pulley and fluid coupling with 

the four nuts. 

- ( (b) Place the fan belt on to each pulley. 

COOJ49 

(c) Stretch the belt tight and tighten the four nuts. 

4. INSTALL AIC BELT 

5. ADJUST ALTERNATOR DRIVE BELT TENSION 
(See page MA-4) 

G. FILL WITH COOLANT 

7 . START ENGINE AND CHECK FOR LEAKS 



CO-8 COOLING SYSTEM - Thermostat 

C00227 C00228 

THERMOSTAT 
REMOVAL OF THERMOSTAT 
1 . DRAIN COOLANT 

2. REMOVE WATER OUTLET AND THERMOSTAT 
(a) Remove the two bolts, water outlet and thermostat 

with gasket from the water outlet housing. 
(b) Remove the gasket from the thermostat. 

INSPECTION OF THERMOSTAT 
INSPECT THERMOSTAT 

HINT: Thermostat is numbered according to the valve 
opening temperature. 

(a) Immerse the thermostat in water and heat the water 
gradually. 

(b) Check the valve opening temperature. 
Valve opening temperature: 

86 - 90°C (187 - 194°F) 
If the valve opening temperature is not within specifica-
tion, replace the thermostat. 
(c) Check the valve lift. 
Valve lift: 

8 mm (0.31 in.) or more at 100°C (212°F) 
If the valve lift is less than specification, replace the ther-
mostat. 
(d) Check that the valve spring is tight when the ther-

mostat is fully closed. 
C00229 If necessary, replace the thermostat. L-__________________________ ~ 

C00345 

INSTALLATION OF THERMOSTAT 
1. INSTALL THERMOSTAT AND WATER OUTLET 

(a) Place a new gasket to the thermostat. 
(b) Install the thermostat with the jiggle valve facing up-

ward as shown in the illustration, and water outlet 
with the two bolts. 

Torque: 80 kg-em (69 in.-Ib, 7.8 Nom) 

2. FILL WITH COOLANT 

3. START ENGINE AND CHECK FOR LEAKS 



COOLING SYSTEM - Radiator CO-9 

C00034 

~ 
C00756 

RADIATOR 
CLEANING OF RADIATOR 

Using water or a steam cleaner, remove any mud and dirt 
from the radiator core. 
NOTICE: If using a high pressure type cleaner, be care-
ful not to deform the fins of the radiator core. If the clean-
er nozzle pressure is 30 - 35 kgfcm2 (427 - 498 psi, 
2,942 - 3,432 I. keep a distance of at least 40 - 50 cm 
(15.75 - 19.69 in.) between the radiator core and clean-
er nozzle. 

INSPECTION OF RADIATOR 
1. CHECK RADIATOR CAP 

2. 

Using a radiator cap tester, pump tester until the relief valve 
opens. Check that the valve opens between 0.75 kg/cm2 
(10.7 psi, 74 kPa) and 1.05 kg/cm2 (14.9 psi, 103 kPa). 
Check that the pressure gauge does not drop rapidly when 
pressure on the cap is below 0.6 kg/cm2 (8.5 psi, 
59 kPa). 
If either check is not within limits, replace cap. 

CHECK COOLING SYSTEM FOR LEAKS 
(a) Fill the radiator with coolant and attach a pressure 

tester. 
(b) Warm up the engine. 
(c) Pump it to 1.2 kg/cm2 (17.1 psi, 118 kPal. check 

that pressure does not drop. 
If the pressure drops, check for leaks from the hoses, radi-
ator or water pump. If no external leaks are found, check 
the heater core, cylinder block and head. 

REMOVAL OF RADIATOR 
1 . DRAIN COOLANT 

2. DISCONNECT CONDENSER FAN MOTOR CONNECTOR 

3. DISCONNECT RADIATOR HOSES 

4. DISCONNECT COOLANT RESERVOIR HOSE 

5. (A/T) 
DISCONNECT AfT COOLER HOSES 
HINT: 
• Be careful as some oil will leak out. Catch it in a suita-

ble container. 
• Plug the pipe to prevent oil from escaping. 

6. REMOVE RADIATOR SUPPORTS AND RADIATOR 

7. REMOVE CONDENSER FAN MOTORS 



CO-10 COOLING SYSTEM - Radiator 

7M-GE (AfT) 

'----Oil Cooler 

7M-GTE (AfT) 

.O-Ring Pipe 

@)@)I!l~ 
~ . ~ 

~~®I\ 

Oil Cooler 

• Non-reusable part 

@ CD 0 
r--. -- 'A' "~--, 

@ { tr;;:;;~;c.:::rG';); :iIIlIlJ} (jJ 

~V~ _______ ~ ______ _ 
® @ ® 

Tank 

~ 
Tank Plate 

~ 
C00352 

C00353 COOO41 

COMPONENTS 

--Upper Tank 

""=l ...... J-----. Tank Plate 

~~------. a-Ring 

~---Core 

----. a-Ring 

----. Tank Plate 

~~-------Lower Tank 

C00556 

DISASSEMBLY OF RADIATOR 

1. REMOVE TANK PLATE 

(a) Raise the claws of the tank plates with SST in the nu-
merical order shown in the figure. 

SST 09230-00010 
HINT: Be careful not to damage the core plate. 



COOLING SYSTEM - Radiator CO-11 

~--O-Ring 

Core 

C00351 

C00348 C00362 

~B:l---(2) 

>----(1) 

, r, )--(3) 
(4)-®\~; 
(5)-® 
( 6) ------crJ 

/ 

C00341 

C00348 

(b) Pull the tank plates outward. 

2. REMOVE TANK AND O-RING 

(a) Pull the tank upward. 

3. 

(b) Remove the O-ring. 

(AfT) 
REMOVE OIL COOLER FROM LOWER TANK 
(a) 7M-GE 

Remove the pipes. 

HINT: Make a note of the direction the pipes face. 
(b) Remove the nuts, spring washers, plate washers and 

oil cooler. 

(c) Remove the O-rings from the oil cooler. 

ASSEMBLY OF RADIATOR 
(See page CO-10) 

1. INSTALL OIL COOLER TO LOWER TANK 
[7M-GE (AfT)] 

(a) Clean the O-ring contact surface of the lower tank and 
oil cooler. 

(b) Install new O-rings (1) to the oil cooler (2). 

(c) Install the oil cooler (2) with O-rings (1) to the lower 
tank (3). 

(d) Install the plate washers (4), spring washers (5). and 
nuts (6). Torque the nuts (6). 

Torque: 220 kg-em (16 ft-Ib, 22 N·m) 



CO-12 

( 

Core Plate 

COOLING SYSTEM - Radiator 

.~ 
C5182 

Core Plate 

C00355 

C00356 

® ~ o Normal XTwisted 

O-Ring ~ 
XTwisted 

Z7555 

[7M-GTE (AfT)] 

(a) Clean the O-ring contact surface of the lower tank and 
oil cooler. 

(b) Install new O-rings (1) to the oil cooler (2). 

(c) Install the oil cooler (2) with the O-rings (1) to the low-
er tank (3). 

(d) Install the plate washers (4), spring washers (5) and 
nuts (6). Torque the nuts (6). 

Torque: 220 kg-em (16 ft-Ib, 22 N ·m) 
(e) Install the pipes (7). 
Torque: 150 kg-em (11 ft-Ib, 15 N·m) 
HINT: Face the pipes in the same direction they were be-
fore disassembly. 

2. INSPECT CORE PLATE 

Inspect the core plate for damage. 

HINT: 
• If the sides of the core plate groove are deformed, reas-

sembly of the tank will be impossible. Therefore, first 
correct any deformation with pliers. 

• Water leakage will result if the bottom of the core plate 
groove is damaged or dented. 
Therefore, repair or replace if damaged. 

3. INSTALL NEW O-RING AND TANK 

HINT: 
• Clean the tank and core plate. 

• Take out any twists. 



COOLING SYSTEM - Radiator CO-13 

* 

~~. ~ ~LOW Ic~ 
~ ~ lli HI6H Ic~ 

~~ 
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® CD ® 

* 

C00357 

C00373 

~~ __ A 'A/ A~ __ .. _, 
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® @ Q) 
C00352 

Punch 
Tank Plate 

\ 
o 

SST 

Guide Block 
C00043 C00046 

4. INSTALL TANK PLATE 

5. 

Insert the tank plates from both ends in the direction of 
the arrows. Insert to where the portions marked" *" make 
contact with the tank. 

STAKE CLAW OF TANK PLATE 
(a) Set the punch on SST to "LOW." 
SST 09230-00010 

(b) Stake the claws of the tank plates with SST in the 
numerical order shown in the illustration. 

SST 09230-00010 

NOTICE: If the bottom of the core plate is staked with 
the SST on the guide block stopper, it may result in water 
leakage. 
SST 09230-00010 

HINT: 
• Stake with just enough pressure to leave a mark on the 

claw. The staked plate height "B" should be as follows: 
Plate height: 9.18 - 9.53 mm (0.3614 - 0.3752 in.) 



CO-14 COOLING SYSTEM - Radiator 

C0035B 

EJlIDu( ~rlnn!tntrr t] 
!:--J U 

Clearance 

'~--Tank 

C00352 
C00359 

1f-----Core Plate 

}------Tank Plate 

~!-----O-R ing 

~~ 
C00035 

• Do not stake the areas protruding around the pipes, 
brackets or tank ribs. 

• The points shown in the illustration cannot be staked 
with the SST. Use pliers and be careful not to damage 
the core plate. 

6. INSPECT FOR WATER LEAKS 

(a) Tighten the drain plug. 

(b) Plug the oil cooler pipes to prevent any water leak-
age into the oil cooler. 

(c) Plug the inlet and outlet pipes of the radiator with SST. 

SST 09230-00010 

(d) Using a radiator tester, apply pressure to the radiator. 

Test pressure: 1.5 kg/cm2 (21 psi, 147 kPa) 

(e) Inspect for water leaks. 

HINT: On radiators with resin tanks, there is a clearance 
between the core plate and tank plate where a minute 
amount of air will remain, giving the appearance of an air 
leak when the radiator is submerged in water. Therefore, 
before performing the water leak test, first swish the radi-
ator around in the water until all air bubbles disappear. 

7. PAINT TANK PLATES 

HINT: If the water leak test checks out okay, allow the 
radiator to completely dry and then paint the tank plates. 



/\ 

COOLING SYSTEM - Radiator CO-15 

INSTALLATION OF RADIATOR 
1. INSTALL CONDENSER FAN MOTORS 

2. INSTALL RADIATOR 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Place the radiator in installed position and install the sup-
ports with the bolts. 

(A/T) 
CONNECT AIT COOLER HOSES 

CONNECT COOLANT RESERVOIR HOSE 

CONNECT RADIATOR HOSES 

CONNECT CONDENSER FAN MOTOR CONNECTORS 

FILL WITH COOLANT 
(See page CO-5) 

START ENGINE AND CHECK FOR LEAKS 

(A/T) 
CHECK AUTOMATIC TRANSMISSION FLUID LEVEL 
(See page AT-18) 
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LU-2 LUBRICATION SYSTEM - Description 

DESCRIPTION 
A fully pressurized, fully filtered lubrication system has been adopted for this engine. 

7M-GE 

7M-GTE 

Oil Pump Oil Strainer 

Oil 
LL-_--I---- Jet 

Oil Cooler Oil Pump Oil Strainer 

I VALVE GUIDES ----, 
f l 

,-------- PISTONS I I VALVE LIFTERS ---~ 
l L-_____ -_ --.t.--------:=====-J,==-=-=-=--= '------~ t--- : 
i---------{ _ C~N~68!ING I L*~~L NOZZLES l I CAMSHAFTS l----~ 
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LUBRICATION SYSTEM - Description LU-3 

A pressure feeding lubrication system has been 
adopted to supply oil to the moving parts of this 
engine. The lubrication system consists of an oil 
pan, oil pump, oil filter and other external parts 
which supply oil to the moving parts in the engine 
block. The oil circuit is shown in the illustration at 
the top of the previous page. Oil from the oil pan 
is pumped up by the oil pump. After it passes 
through the oil filter, it is fed through the various 
oil holes in the crankshaft and cylinder block. Af-
ter passing through the cylinder block and perform-
ing its lubricating function, the oil is returned by 
gravity to the oil pan. A dipstick on the side of the 
cylinder block is provided to check the oil level. 

OIL PUMP 

The oil pump pumps up oil from the oil pan and 
sends it under pressure to the various parts of the 
engine. An oil strainer is mounted in front of the 
inlet to the oil pump. The oil pump itself is a gear 
pump, which uses a drive gear and driven gear in-
side the pump body. When the drive gear rotates, 
the driven gear rotates in the opposite direction. 
When the gear teeth disengage oil is drawn in, and 
when the gear teeth engage oil is discharged. 

OIL PRESSURE REGULATOR 

At high engine speeds, the engine oil supplied by 
the oil pump exceeds the capacity of the engine to 
utilize it. For that reason, the oil pressure regulator 
works to prevent an oversupply of oil. During nor-
mal oil supply, a coil spring and valve keep the 
bypass closed, but when too much oil is being fed, 
the pressure becomes extremely high, overpower-
ing the force of the spring and opening the valves. 
This allows the excess oil to flow through the valve 
and return to the oil pan. 

OIL FILTER 

The oil filter is a full flow type filter with a built-
in paper filter element. Particles of metal from wear, 
airborne dirt, carbon and other impurities can get 
in the oil during use and could cause accelerated 
wear or siezing if allowed to circulate through the 
engine. The oil filter, integrated into the oil line, re-
moves these impurities as the oil passes through 
it. The filter is mounted outside the engine to sim-
plify replacement of the filter element. A relief valve 
is also included ahead of the filter element to relieve 
the high oil pressure in case the filter element be-
comes clogged with impurities. The relief valve 
opens when the oil pressure overpowers the force 
of the spring. Oil passing through the relief valve 
bypasses the oil filter and flows directly into the 
main oil hole in the engine. 



LU-4 LUBRICATION SYSTEM - Troubleshooting, Oil Pressure Check 

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Oil leakage Cylinder head, cylinder block or oil pump Repair as necessary 
body damaged or cracked 

Oil seal faulty Replace oil seal EM-81 

Gasket faulty Replace gasket 

Low oil pressure Oil leakage Repair as necessary 

Relief valve faulty Repair relief valve LU-7 

Oil pump faulty Repair oil pump LU-7 

Engine oil poor quality Replace engine oil LU-5 

Crankshaft bearing faulty Replace bearing EM-63 

Connecting rod bearing faulty Replace bearing EM-63 

Oil filter clogged Replace oil filter LU-5 

High oil pressure Relief valve faulty Repair relief valve LU-7 

OIL PRESSURE CHECK 
Recommended Viscosity (SAE): 

OF -20 0 20 
°c -29 -18 -7 

40 60 80 100 
4 16 27 38 

TEMPERATURE RANGE ANTICIPATED BEFORE 
NEXT OIL CHANGE 

LU0884 

EM1759 

LU0350 

1 _ CHECK OIL QUALITY 

Check the oil for deterioration, entry of water, discoloring 
or thinning. 

If oil quality is poor, replace. 

Use API grade SG, multigrade, fuel-efficient and recom-
mended viscosity oil. 

2. CHECK OIL LEVEL 

3. 

4. 

5. 

The oil level should be between the "L" and "F" marks 
on the dipstick. 
If low, check for leakage and add oil up to the "F" mark. 

REMOVE OIL PRESSURE SENDER GAUGE 

INSTALL OIL PRESSURE GAUGE 

START ENGINE 

Start engine and warm it up to normal operating tem-
perature. 

6. MEASURE OIL PRESSURE 
Oil pressure: 

At idle speed 0.3 kg/cm2 (4.3 psi. 29 kPa) 
or more 

At 3,000 rpm 2.5 - 5.0 kg/cm2 
(36 - 71 psi. 245 - 490 kPa) 

HINT: Check for oil leakage after reinstalling the oil pres-
sure sender gauge. 



7M-GTE 
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LUBRICATION SYSTEM - Replacement of Engine Oil and Oil Filter LU-5 

LU0526 

REPLACEMENT OF ENGINE OIL AND 
OIL FILTER 
NOTICE: 
• Prolonged and repeated contact with mineral oil will result 

in the removal of natural fats from the skin, leading to dry-
ness, irritation and dermatitis. In addition, used engine oil con-
tains potentially harmful contaminants which may cause skin 
cancer. 
Adequate means of skin protection and washing facilities 
should be provided. 

• Care should be taken, therefore, when changing engine oil, 
to minimize the frequency and length of time your skin is ex-
posed to used engine oil. Protective clothing and gloves, that 
cannot be penetrated by oil, should be worn. The skin should 
be thoroughly washed with soap and water, or use water-
less hand cleaner, to remove any used engine oil. Do not use 
gasoline, thinners, or solvents. 

• In order to preserve the environment, used oil must be di-
sposed of only at designated disposal sites. 

1. DRAIN ENGINE OIL 
(a) Remove the oil filler cap. 
(b) Remove the oil drain plug and drain the oil into a con-

tainer. 

2. REPLACE OIL FILTER 
(a) Using SST, remove the oil filter (located on right side 

of the engine block). 
SST 09228-07500 

HINT (7M-GTE): Remove the oil filter taking it over the 
engine mounting bracket and down between the bracket 
and No. 1 suspension crossmember. 



LU-6 LUBRICATION SYSTEM - Replacement of Engine Oil and Oil Filter 

LU0625 LU0644 

LU0490 

LU0526 

(b) Clean and check the oil filter installation surface. 
(c) Apply clean engine oil to the gasket of the new oil 

filter. 

(d) Lightly screw in the oil filter until you feel resistance. 

(e) Then, using SST, tighten the oil filter an extra 3/4 turn. 

SST 09228-07500 

3. FILL WITH ENGINE OIL 
(a) Clean and install the oil drain plug with a new gasket. 

Torque: 350 kg-cm (25 ft-Ib, 34 N·m) 

(b) Fill the engine with new oil API grade SG, multigrade, 
fuel-efficient and recommended viscosity oil. 

Oil capacity (7M-GE): 
Dry fill 

4.9 liters (5.2 US qts, 4.3 Imp. qts) 
Drain and refill 

w/o Oil filter change 
4.1 liters (4.3 US qts, 3.6 Imp. qts) 

w / Oil filter change 
4.4 liters (4.7 US qts, 4.4 Imp. qts) 

Oil capacity (7M-GTE): 
Dry fill 

5.1 liters (5.4 US qts. 4.5 Imp. qts) 
Drain and refill 

w /0 Oil filter change 
4.1 liters (4.3 US qts, 3.6 Imp. qts) 

w / Oil filter change 
4.4 liters (4.7 US qts, 3.9 Imp. qts) 

4. START ENGINE AND CHECK FOR LEAKS 

5. RECHECK ENGINE OIL LEVER (See page LU-4) 



• Non-reusable part 

LUBRICATION SYSTEM - Oil Pump 

OIL PUMP 
COMPONENTS 

<S'i>>------- Snap Ring 
~ Spacer 

Key---~ 

fit)jl------Oil Pump Shaft Drive Gear 

@ Gasket 

~§11/ rt? 0-,-- ,-1..""';1:;9'/-- ~ Lo,k W"h" 

I _ Oil Pump Outlet Pipe 
• a-Ring 

Oil Pump Strainer '---- Oil Pump Body 

Oil Pump -------1 
Drive Shaft 

iJ--. Oil Pump 
Driven Gear Plug ~ 

~ 
Spring \ 

Relief Valve ~ 

0;1 Pomp co",~ 
It 

REMOVAL OF OIL PUMP 

1. REMOVE HOOD 

2. REMOVE ENGINE UNDER COVER 

3. DRAIN ENGINE OIL 

4. (AfT) 
REMOVE AfT OIL COOLER HOSE CLAMP 

LU-7 

LU0553 

L-_____________ ::.:E2.:::..:...'84 5. REMOVE NO.1 FRONT SUSPENSION CROSSMEMBER 

F5241 

6. REMOVE EXHAUST FRONT PIPE BRACKET AND 
STIFFENER PLATES 

7. (7M-GTE) 
DISCONNECT ENGINE OIL COOLER HOSE FROM OIL PAN 



LU-S LUBRICATION SYSTEM - Oil Pump 

F524Q 

F5235 

S. REMOVE BRAKE HOSE BRACKETS AND CLIPS 

9. DISCONNECT INTERMEDIATE SHAFT 

Loosen the bolt, disconnect the intermediate shaft. 

10. DISCONNECT STABILIZER BAR LINKS FROM LOWER 
ARMS 

11. REMOVE ENGINE MOUNTING NUTS AND WASHERS 

Attach the engine hoist chain to the two engine hangers. 

12. REMOVE TEMS ACTUATOR 

13. REMOVE SHOCK ABSORBERS FROM BODY 

14. DISCONNECT FRONT SUSPENSION MEMBER 

(a) Hold the front suspension member with a jack. 

(b) Remove the two bolts and four nuts. 



LUBRICATION SYSTEM - Oil Pump LU-9 

i----===:J-____ I 

-=="2ii38 0 c:::::::J 0 EE9--=-
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EM2970 

LU0351 

(c) Lower the front suspension member, hold the mem-
ber with safety stands. 

15. REMOVE OIL PAN 

(a) Remove the twenty two bolts and four nuts. 

(b) Using SST and a brass bar, separate the oil pan from 
the cylinder block. 

SST 09032-001000 
HINT: When removing the oil pan, be careful not to 
damage the oil pan flange. 

16. REMOVE OIL PUMP 

(a) Loosen the union nut. 

(b) Remove the bolts and oil pump. 

DISASSEMBLY OF OIL PUMP 

1. REMOVE OIL STRAINER AND OUTLET PIPE 

(a) Remove the two bolts, oil strainer and O-ring. 

(b) Remove the union bolt, lock washer, oil pump outlet 
pipe and gasket. 

2. DISASSEMBLY OIL PUMP 

(a) Unscrew the relief valve plug, spring and relief valve. 

(b) Remove the five bolts, oil pump cover and driven gear. 

(e) Remove the snap ring, shaft gear, key, spacer and 
drive shaft. 
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INSPECTION OF OIL PUMP 

1. INSPECT RELIEF VALVE 

2. 

3. 

4. 

Coat the valve with engine oil and check that it falls smooth-
ly into the valve hole by its own weight. 
If it does not, replace the relief valve. If necessary, replace 
the oil pump assembly. 

INSPECT BODY CLEARANCE 

Using a thickness gauge, measure the clearance between 
the driven gear and body. 
Standard clearance: 0.105 - 0.175 mm 

(0.0041 - 0.0069 in.) 
Maximum clearance: 0.2 mm (0.008 in.) 

If the clearance is greater than maximum, replace the drive 
gear and/or body. 

INSPECT GEAR BACKLASH 

Using a thickness gauge, measure the backlash as shown. 

Standard backlash: 0.5 - 0.6 mm 
(0.020 - 0.024 in.) 

Maximum backlash: 0.9 mm (0.035 in.) 

If the backlash is greater than maximum, replace the drive 
shaft and/or driven gear. 

INSPECT SIDE CLEARANCE 

Using a thickness gauge and flat block, measure the side 
clearance as shown. 

Standard clearance: 0.03 - 0.09 mm 
(0.0012 - 0.0035 in.) 

Maximum clearance: 0.15 mm (0.0059 in.) 

If the clearance is greater than maximum, replace the drive 
shaft and driven gear and/or body. 
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ASSEMBLY OF OIL PUMP 
(See page LU-7) 

ASSEMBLY OIL PUMP 

(a) Install the drive shaft, spacer, key, shaft gear and snap 
ring. 

(b) Install the driven gear and pump cover with the five 
bolts. 

Torque: 75 kg-em (65 in.-Ib, 7.4 Nom) 
'--______________ LU_O_35--l7 (c) Install the relief valve and spring in the cover, and 
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screw on the relief valve plug. 
Torque: 375 kg-em (27 ft-Ib, 37 Nom) 

OPERATION CHECK OF OIL PUMP 
1. CHECK PUMP OPERATION 

(a) Immerse the suction end of the pump into clean en-
gine oil and turn the shaft counterclockwise. Oil should 
come out of the discharge hole. 

(b) Close the discharge hole with your thumb, and turn 
the shaft as before. The shaft should be difficult to 
turn. 

2. INSTALL OIL PUMP STRAINER 
(a) Install a new O-ring to oil pump strainer. 

(b) Install the oil pump strainer with the two bolts. 
Torque: 130 kg-em (9 ft-Ib, 13 Nom) 

3. INSTALL OIL PUMP OUTLET PIPE 

Install the oil pump outlet pipe with a new lock washer, 
gasket and the union bolt. Finger tighten the union bolt. 
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INSTALLATION OF OIL PUMP 
(See page LU-7) 

1. INSTALL OIL PUMP 
(a) Install the oil pump with the bolt. Torque the bolt. 

Torque: 220 kg-cm (16 ft-Ib. 22 N·m) 

(bl Install the mount bolt holding the oil pump strainer stay 
to block. 

Torque: 60 kg-em (52 in-lb. 5.9 N ·m) 

(cl Connect the outlet pipe with the union bolt. 
Torque the union bolt and nut. 

Torque: 350 kg-em (25 ft-Ib. 34 N ·m) 

(dl Stake the lock washer. 

2. INSTALL OIL PAN 
(al Remove any packing material and be careful not to 

drop the oil on the contacting surfaces of the oil pan 
and cylinder block. 
• Using a razor blade and gasket scraper. remove all 

the packing (FIPGI material from the gasket 
surfaces. 

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

• Clean both sealing surfaces with a non-residue 
solvent. 

NOTICE: Do not use a solvent whieh will affect the paint-
ed surfaces. 



A A 
C 

B B 

B B 
A-A B-B C-C 

~ ~ r=u 

LUBRICATION SYSTEM - Oil Pump LU-13 

C 

LUOO93 

F5235 

(b) Apply seal packing to the cylinder block installing sur-
face of the oil pan. 

Seal packing: Part No. 08826-00080 or equivalent 
(c) Install the oil pan over the studs on the block with the 

twenty four bolts and two nuts. 
Torque the bolts and nuts. 

Torque: 130 kg-em (9 ft-Ib, 13 N·m) 

3. INSTALL FRONT SUSPENSION MEMBER 
Install the front suspension member to the body. 
Torque: 1,300 kg-em (94 ft-Ib, 127 N ·m) 

4. INSTALL SHOCK ABSORBERS TO BODY 
Install the shock absorber to the body with the three nuts, 
torque the nuts. 
Torque: 360 kg-em (26 ft-Ib, 35 N ·m) 

5. INSTALL TEMS ACTUATOR 

6. INSTALL ENGINE MOUNTING WASHERS AND NUTS 

7. CONNECT STABILIZER BAR LINKS TO LOWER ARM 
Torque: 650 kg-em (47 ft-Ib, 64 N·m) 

8. CONNECT INTERMEDIATE SHAFT 
Connect the intermediate shaft, torque the bolts. 
Torque: 330 kg-em (24 ft-Ib, 32 N ·m) 
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9. INSTALL BRAKE HOSE BRACKETS AND CLIPS 

10. (7M-GTE) 
CONNECT ENGINE OIL COOLER HOSE TO OIL PAN WITH 
NEW GASKETS 

11. INSTALL STIFFENER PLATES AND EXHAUST FRONT PIPE 
BRACKET 

12. INSTALL NO.1 FRONT SUSPENSION CROSSMEMBER 
Torque: 930 kg-em (67 ft-Ib, 91 N ·m) 

13. (AfT) 
INSTALL AfT OIL COOLER HOSE CLAMP 

14. FILL WITH ENGINE OIL 
(See page LU-5) 

15. INST ALL HOOD 

16. START ENGINE AND CHECK FOR LEAKS 

17. INST ALL ENGINE UNDER COVER 

18. INSPECTION OF FRONT WHEEL ALIGNMENT 
(See page FA-3) 
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OIL COOLER AND RELIEF VALVE 
(7M-GTE) 
COMPONENTS 

Spring 
+ Gasket 

No.1 Oil Cooler Bracket €J 

Oil Filter Bracket 

®JIll' A Bracket 

No.1 Oil Cooler Hose ~ '----+ Gasket 

Oil Pipe 

~ __ I ~---- No.2 Oil Cooler Hose 

~-------Oil Cooler 

\------ No.3 Oil Cooler Hose 

No.3 Oil Cooler Hose 
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REMOVAL OF OIL FILTER BRACKET 

1. DRAIN ENGINE OIL 

2. REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

3. REMOVE NO.7 AIR CLEANER HOSE 

(a) Disconnect the air hoses from isC pipe, air intake con-
nector and PVC pipe. 

(b) Disconnect the air flow meter connector. 

(c) Loosen the two clamps and unlock the air cleaner case 
clip. 

(d) Remove the bolt and No.7 air cleaner hose. 

(e) Disconnect the PS idle up air hose. 
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4. REMOVE OIL FILTER BRACKET 

(a) Disconnect the oil hose. 

(b) Remove the union bolt, gasket, oil filter bracket and 
O-ring. 

REMOVAL OF RELIEF VALVE 
1. REMOVE OIL FILTER 

(See page LU-5) 

2. REMOVE RELIEF VALVE 

(a) Remove the relief valve plug and gasket. 

(b) Remove the spring and relief valve. 

INSPECTION OF RELIEF VALVE 
Coat the valve with engine oil and check that it falls smooth-
ly into the valve hole by its own weight. 
Ifit does not, replace the relief valve. If necessary, replace 
the oil filter bracket assembly. 
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INSTALLATION OF RELIEF VALVE 
1 . INSTALL RELIEF VALVE 

(a) Install the relief valve and spring. 

(b) Install a new gasket to the plug. 
) 

(c) Install and torque the plug. 
Torque: 375 kg-em (27 ft-Ib, 37 N ·m) 

2. INSTALL OIL FILTER 
(See page LU-5) 

INSTALLATION OF OIL FILTER BRACKET 
1 . INSTALL OIL FILTER BRACKET 

(a) Install a new O-ring to bracket. 
(b) Install a new gasket to union bolt. 
(c) Put the oil filter bracket hole over the cylinder block 

stud bolt and install the oil filter bracket with the 
union bolt. 

(d) Torque the union bolt. 
Torque: 500 kg-em (36 ft-Ib, 49 N·m) 

(e) Connect the oil hose. 
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2. INSTALL NO.7 AIR CLEANER HOSE 

(a) Connect the PS idle up air hose. 

(b) Install the No.7 air cleaner hose and bolt. 

(c) Tighten the clamps and lock the air cleaner case clips. 

(d) Connect the air flow meter connector. 

(e) Connect the air hoses to PCV pipe, air intake connec-
tor and ISC pipe. 

3. INSTALL NO.4AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

4. START ENGINE AND CHECK FOR LEAKS 
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Check Connector 

IGNITION SYSTEM - Precautions 

IGl156 

PRECAUTIONS 
1 . Do not leave the ignition switch on for more than 10 

minutes if the engine does not start. 

2. When a tachometer is connected to the system, connect 
the tachometer test probe to the check connector termi-
nallG 8. 

3. As some tachometers are not compatible with this ignition 
system, we recommended that you confirm the compati-
bility of your unit before use. 

4. NEVER allow the tachometer terminals to touch ground as 
it could result in damage to the igniter and/or ignition coil. 

5. Do not disconnect the battery while the engine is running. 
6. Check that the igniter is properly grounded to the body. 
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TROUBLESHOOTING 

Problem Possible causes Remedy Page 

Engine wi II not start! Incorrect ignition timing Reset timing IG-20 
hard to start Ignition problems 
(cranks OK) • Ignition coil Inspect coil IG-90r12 

• (7M-GTE) 
Igniter Inspect igniter IG-15 

• (7M-GE) 
D istri butor Inspect distributor IG-9 
(7M-GTE) 
Cam position sensor I nspect cam position sensor IG-16 

• High-tension cords Inspect high-tension cords IG-60r11 

Ignition wiring disconnected I nspect wiring 
or broken 

Rough idle or stalls Spark plugs faulty Inspect plugs IG-7 

Ignition wiring faulty Inspect wiring 

Incorrect ignition timing Reset timing IG-20 

Ignition problems 

• Ignition coil Inspect coil IG-9 or 12 

• (7M-GTE) 
Igniter Inspect igniter IG-15 

• (7M-GE) 
Distributor Inspect distributor IG-9 
(7M-GTE) 
Cam position sensor Inspect cam position sensor IG-16 

• High-tension cords Inspect high-tension cords IG-6 or 11 

Engine hesitates! Spark plugs faulty Inspect plugs IG-7 
poor acceleration Ignition wiring faulty Inspect wiring 

Incorrect ignition timing Reset timing IG-20 

Muffler explosion Incorrect ignition timing Reset tirning IG-20 
(after fire) all the 
time 

Engine backfires Incorrect ignition timing Reset timing IG-20 

Poor fuel economy Spark plugs faulty Inspect plugs IG-7 
Incorrect ignition timing Reset timing IG-20 

Engine overheats Incorrect ignition timing Reset timing IG-20 
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IGNITION SYSTEM - Ignition System Circuit 

IGNITION SYSTEM CIRCUIT 

Ignition Switch Ignition Coil 
AM2 ~~I~G~2~ ____________________ ~ 

AM230A 
~ r(f[::>-------, 

Oistri butor 

MAIN 2.0L 

Igniter To Tachometer 
Spark Plug rr-----------~ 

i 0 0 1 

Gl G2 G8 NE IGTIGF 
Engine ECU 

Ignition Switch 

To Tachometer 
Spark Plug 

----+---1 G 1 I G F ~--( 
)----T--t---' I f ~ 

MAIN 2.0L Engine 
ECU ~I§~~ 

~I~ -I 

L-___ T-~G2 IGT~-~ 

Igniter 

Battery_:_ 0 NE 
IGOA I L:: N(~ -= __ '--+-+---I I GOB 

Ignition Coil 

l 

ELECTRONIC SPARK ADVANCE (ESA) 

IG1018 
F4045 

The ECU is programmed with data for optimum ignition tim-
ing under any and all operating conditions. Using data 
provided by sensors which monitor various engine func-
tions (rpm, intake air volume, eng. temperature, etc.) the 
microcomputer (ECU) triggers the spark at precisely the 
right instant. 
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ON-VEHICLE INSPECTION (7M-GE) 
SPARK TEST 

1-S--3-b-2--Lf 

CHECK THAT SPARK OCCURS 

SPARK TEST 

~ NO 

CHECK CONNECTION OF IGNITION COIL, 

(a) Disconnect high-tension cord from the distributor. 
(b) Hold the end approx. 12.5 mm (0.50 in.) from body 

of vehicle. 
(c) See if spark occurs while engine is being cranked. 
HINT: To prevent gasoline from being injected from in-
jectors during this test, crank the engine for no more than 
1-2 seconds at a time. 

If the spark does not occur, perform the test as follows: 

BAD Connect securely. 
IGNITER AND DISTRIBUTOR CONNECTORS 

~OK 
CHECK RESISTANCE OF HIGH-TENSION BAD Replace the cord(s). 
CORDS (See page IG-6) 

!OK 

CHECK POWER SUPPLY TO IGNITION COIL Check wiring between ignition switch to 
1. Ignition switch turn to ON. BAD ignition coil. 
2. Check that there is battery voltage at ignition 

coil positive (+) terminal. 

~OK 
CHECK RESISTANCE OF IGNITION COIL Replace the ignition coil. 
(See page IG·9) 

BAD Resistance (Cold): 
Primary 0.24 - 0.30 n 
Secondary 9.2 - 12.4 kn 

~OK 
CHECK RESISTANCE OF DISTRIBUTOR BAD Replace the distributor. 
PICK UP COIL (See page IG-9) 

~OK 
CHECK AIR GAP OF DISTRIBUTOR Replace the distributor. 
(See page IG-9) BAD 
Air gap: 0.2 mm (0.008 in.) or more 

~OK 
CHECK IGT SIGNAL FROM ECU BAD Check wiring between ECU and distributor, 
(See page F 1-43) only then try another ECU. 

~OK 
TRY ANOTHER IGNITER 
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INSPECTION OF HIGH-TENSION CORDS 

1. REMOVE HIGH-TENSION CORDS 

(a) Disconnect the throttle body. 
• Disconnect the air cleaner hose. 
• Remove the throttle body bracket(s). 
• Disconnect the accelerator connecting rod. 
• Disconnect the PCV hose. 
• Remove the four bolts and pick up the throttle body. 

(b) Carefully remove the high-tension cords by their rub-
ber boots from the spark plugs. 

NOTICE: Pulling on or bending the cords may damage the 
conductor inside. 

2. INSPECT HIGH-TENSION CORD RESISTANCE 

Using an ohmmeter, measure the resistance without dis-
connecting the cap. 

Maximum resistance: 25 kO per cord 

If resistance exceeds maximum, check the terminals. 

If necessary, replace the high-tension cord and/or distri-
butor cap. 

3. INSTALL HIGH-TENSION CORDS 

(a) Install high-tension cords. 

(b) Install the throttle body. 
• Install the throttle body with the four bolts. 
• Connect the PCV hose. 
• Connect the accelerator connecting rod. 
• Install the throttle body bracket(s). 
• Connect the air cleaner hose. 
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INSPECTION OF SPARK PLUGS 

NOTICE: 
• Never use a wire brush for cleaning. 
• Never attempt to adjust the gap on a used plug . 
• Spark plugs should be replaced every 60.000 miles 

(100.000 kml. 

1 . INSPECT ELECTRODE 

If using a megger (insulation resistance meter): 

(a) Remove the high-tension cords. (See page IG-6) 
(b) Measure the insulation resistance. 

Correct insulation resistance: More than 10 Mn 

If less than 10 Mn. proceed to step 2. 

If not using a megger: 

(a) Quickly race the engine to 4.000 rpm five times. 

(b) Remove the spark plugs. (See procedure below) 

(c) Visually inspect the spark plugs. 

If the electrode is dry ...... Okay 

If the electrode is wet.. ... Proceed to step 3 

2. REMOVE SPARK PLUGS 

(a) Remove the high-tension cords. (See page IG-6) 

(b) Using a plug wrench(16 mm), remove the spark plugs. 
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3. VISUALLY INSPECT SPARK PLUGS 

4. 

Check the spark plug for thread or insulator damage. 

If abnormal, replace the plug. 

Recommended spark plugs: 
7M-GE ND PO 16R 

NGK BCPR5EP11 
7M-GTE ND P020R-P8 

NGK BCPR6EP-N8 

INSPECT ELECTRODE GAP 

Maximum electrode gap: 7M-GE 1.3 mm (0.051 in.) 
7M-GTE 1.0 mm (0.039 in.) 

If the gap is greater than maximum, replace the plug. 

Correct electrode gap of new plug: 
7M-GE 1.1 mm (0.043 in.) 
7M-GTE 0.8 mm (0.031 in) 

If adjusting the gap of a new plug, bend only the base of 
the ground electrode, do not touch the tip. 

5. CLEAN SPARK PLUGS 

If the electrode has traces of wet carbon, allow it to dry 
and then clean with a spark plug cleaner. 

Air pressure: Below 6 kg/cm2 (85 psi, 588 kPa) 
Duration: 20 seconds or less 

HINT: If there are traces of oil, remove it with gasoline 
before using the spark plug cleaner. 

6. INSTALL SPARK PLUGS 

(a) Using a plug wrench(16mm), install and torque the 
spark plugs. 

Torque: 180 kg-cm (13 ft-Ib, 18 Nom) 

(b) Install the high-tension cords. 
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INSPECTION OF IGNITION COIL 

1. DISCONNECT HIGH-TENSION CORD 

2. INSPECT PRIMARY COIL RESISTANCE 
/ Using an ohmmeter, measure the resistance between the 

positive (+) and negative (-) terminals. 
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Primary coil resistance (cold): 0.24 - 0.30 n 

3. INSPECT SECONDARY COIL RESISTANCE 

Using an ohmmeter, measure the resistance between the 
positive (+) terminal and high-tension terminal. 
Secondary coil resistance (cold): 9.2 - 12.4 kn 

4. RECONNECT HIGH-TENSION CORD 

INSPECTION OF DISTRIBUTOR 

1. INSPECT AIR GAPS 
Using a feeler gauge, measure the gap between the signal 
rotor and pickup coil projection. 

Air gap: 0.2 mm (0.008 in.) or more 
If the gap is not as specified, replace the distributor. 

2. INSPECT PICKUP COILS 

Using an ohmmeter, check resistance of the pickup coil. 

G1 pickup coil resistance: 
G 1 - G 8 140 - 180 n 

G2 pickup coil resistance: 
G2 - G 8 140 - 180 n 

NE pickup coil resistance: 
NE - G8 180 - 220 n 

If the resistance is not as specified, replace the distributor. 

INSPECTION OF IGNITER 
(See procedure Spark Test on page IG-5) 
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ON-VEHICLE INSPECTION (7M-GTE) 
SPARK TEST 

HINT: Perform this test to check that voltage is coming 
from the ignition coil to the spark plug. 

1. DISCONNECT NO.1 AIR CLEANER HOSE 

2. DISCONNECT FOLLOWING CABLES: 

(a) Cruise control cable 

(b) Accelerator cable 
(c) (AfT) 

Throttle cable 

3. REMOVE ISC PIPE 

(a) Disconnect the six hoses from the ISC pipe. 
(b) Remove the two bolts and ISC pipe. 

4. REMOVE PCV PIPE WITH HOSES 

(a) Remove the oxygen sensor wire from the two clamps. 

(b) Disconnect the No.4 PCV hose from the PCV pipe. 
(c) Remove the two bolts. 

(d) Disconnect the PCV pipe with hoses from the cylinder 
head covers and throttle body. 

5. REMOVE INTAKE AIR CONNECTOR 

(a) Disconnect the air valve hose from the intake air con-
nector. 

(b) Loosen the clamp and remove the two bolts. 
(c) Remove the intake air connector. 
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6. REMOVE IGNITION COIL COVER 

(a) Remove the oil filler cap. 

(b) Remove the five nuts and ignition coil cover. 

7. REMOVE IGNITION COIL WITH BRACKET 
(a) Remove the nut. 

(b) Disconnect the No.1 and No.2 high-tension cords from 
the ignition coil and clamp. 

(c) Remove the ignition coil with bracket and high-tension 
cords. 

(d) Remove the No.1 and No.2 high-tension cords from 
spark plugs. 

L--_____________ E_M-'-62.....:..J49 8. REMOVE SPARK PLUGS 
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9. PERFORM SPARK TEST 

(a) Install the oil filler cap. 

(b) Install the spark plugs to each high-tension cord. 
(c) Ground the spark plug. 

(d) Disconnect the solenoid resistor and cold start injec-
tor connector. 

(e) See if a spark occurs while engine is being cranked. 

INSPECTION OF HIGH-TENSION CORDS 

Using an ohmmeter, measure the resistance. 

Maximum resistance: 25 kO per cord 

If resistance exceeds maximum, check the terminals. 

If necessary, replace the high-tension cord. 

INSPECTION OF SPARK PLUGS 
(See pages IG-7,8) 
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INSPECTION OF IGNITION COIL 

1. INSPECT POWER SOURCE LINE 

2. 

3. 

(a) Disconnect the high-tension cord from the ignition coil. 

(b) Disconnect the ignition coil connectors. 

(c) Turn the ignition switch ON. 

(d) Using a voltmeter, measure the voltage between ter-
minal 1 and body ground. 

Voltage: Approx. 12V 

INSPECT PRIMARY COIL RESISTANCE 

Using an ohmmeter, measure the resistance between the 
positive (+) and negative (-) terminals. 

Primary coil resistance (cold): 0.3 - 0.5 n 

INSPECT IGNITION COIL GROUND 

Using an ohmmeter, check that there is no continuity be-
tween the ignition coil terminal and body ground. 

4. IF NECESSARY, REPLACE IGNITION COIL 

Using a hexagon wrench 3 mm (0.12 in.), replace the ig-
nition coil. 
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5. INSTALL IGNITION COIL WITH BRACKET 

(a) Connect the ignition coil connector. 

(b) Install the high-tension cords as shown in the illus-
tration; No.5 and No.6, No.3 and No.4, and No.1 and 
No.2. 

(c) Install and torque the nut. 

Torque: 55 kg-em (48 in.-Ib, 5.4 Nom) 

HINT: Do not over tighten the nut. 

6. INSTALL IGNITION COIL COVER 
(a) Remove the oil filler cap. 

IGl164 

(b) Install the ignition coil cover with the five nuts. 

(c) Install the oil filler cap. 

7. INSTALL INTAKE AIR CONNECTOR 

(a) Install the intake air connector. 
(b) Install and tighten the two bolts. 

(c) Tighten the clamp. 

(d) Connect the air valve hose. 
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8. INSTALL PCV PIPE WITH HOSES 

(a) Install the PCV pipe with hoses to throttle body and 
cylinder head covers. 

(b) Install and tighten the two bolts. 

(c) Connect the No.4 PCV hose. 

(d) Install the oxygen sensor wire to the two PCV pipe 
clamps. 

9. INSTALL ISC PIPE 

(a) Install the ISC pipe with the two bolts. 

(b) Connect the six hoses to ISC pipe. 

10. CONNECT FOLLOWING CABLES: 
(a) (AfT) 

Throttle cable 

(b) Accelerator cable 

(c) Cruise control cable 

11. CONNECT NO.1 AIR CLEANER HOSE 
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INSPECTION OF IGNITER 

1. CHECK POWER SOURCE LINE VOLTAGE 

(a) Disconnect the connector 6-P. 

2. 

(b) Turn the ignition switch ON. 

(c) Using a voltmeter, connect the positive (+) probe to 
terminal 3 of the harness side and negative (-) probe 
to body ground. 

Voltage: Approx. 12 V 
(d) Connect the connector 6-P. 

CHECK POWER TRANSISTOR IN IGNITER 

(a) Disconnect the connector 4-P. 
(b) Disconnect each ignition coil from its connector. 

(c) Turn the ignition switch ON. 

(d) Using an ohmmeter, connect terminal 2 of ignition coil 
C and body ground. 

(e) Using a 3V dry cell battery, apply voltage to terminal 
2 of connector 4-P. 

As voltage is applied, check that there is momentary 
continuity. 

(f) Using an ohmmeter, connect terminal 2 of ignition coil 
A and body ground. 

(g) Using a 3V dry cell battery, apply voltage to terminal 
4 of the 4-P connector. 

(h) With terminal 4 connected apply voltage to terminal 
2 of connector 4-P. As you apply voltage, check that 
there is momentary continuity. 

(i) Using an ohmmeter, connect terminal 2 of ignition coil 
B and body ground. 

(i) Using a 3V dry cell battery, apply voltage to terminal 
3 of the 4-P connector. 

(k) With terminal 3 connected apply voltage to terminal 
2 of connector 4-P. As you apply voltage, check that 
there is momentary continuity. 



IG-16 IGNITION SYSTEM - On-Vehicle Inspection (7M-GTE) 

NE Pickup Gl Pickup G2 Pickup 

7® @ '6~ 
F5458 

1$·4·2·A 

INSPECTION OF CAM POSITION SENSOR 

1. INSPECT AIR GAPS 

Using a feeler gauge, measure the gap between the signal 
rotor and pickup coil projection. 

Air gap: 0.2 - 0.4 mm (0.008 - 0.016 in.) 

If the gap is not within specification, replace the cam po-
sition sensor. 

2. INSPECT PICKUP COILS 

Using an ohmmeter, check resistance of the pickup coil. 

G1 pickup coil resistance: 
G 1 - G 8 140 - 180 [2 

G2 pickup coil resistance: 
G2 - G8 140 - 180 [2 

NE pickup coil resistance: 
NE - G8 140 - 180 [2 

If the resistance is not within specification, replace the cam 
position sensor. 



• Non-reusable part 

IGNITION SYSTEM - Distributor (7M-GE) 

DISTRIBUTOR (7M-GE) 
COMPONENTS 

~---- Distributor 
Housing 

o~-------.. G-Ring 

f 
l 

J---- Distributor Cap 

A-----Rotor 

REMOVAL OF DISTRIBUTOR 
1. DISCONNECT HIGH-TENSION CORDS FROM 

DISTRIBUTOR CAP 

2_ DISCONNECT DISTRIBUTOR CONNECTOR 

3. REMOVE DISTRIBUTOR CAP AND PACKING 

4. SET NO.1 CYLINDER TO TDC/COMPRESSION 
(a) Remove the oil filler cap. 

IG-17 

IG0998 

(b) Look through oil filler hole and turn the crankshaft 
clockwise until the cam nose can be seen. 



IG-18 IGNITION SYSTEM - Distributor (7M-GE) 

I G0880 

IG1001 

(c) Turn the crankshaft counterclockwise approximate-
ly 120°. 

(d) Turn the crankshaft again approximately 10° to 40° 
clockwise so that the timing belt cover TDC mark and 
the crankshaft pulley TDC mark are aligned. 

5. REMOVE DISTRIBUTOR 

(a) Remove the hold-down bolt. 

(b) Pull out the distributor from the cylinder head. 

6. REMOVE O-RING 



IGNITION SYSTEM - Distributor (7M-GE) IG-19 

IG1001 

IG0999 

IG1047 

INSTALLATION OF DISTRIBUTOR 
1. CHECK NO.1 CYLINDER TO TDC/COMPRESSION 

(See page IG-17) 

2. INSTALL DISTRIBUTOR 
(a) Install a new O-ring to the distributor. 
HINT: Always use a new O-ring when installing the dis-
tributor. 

(b) Align the groove of the distributor housing with the 
protrusion on the driven gear. 

(c) Insert the distributor, aligning the center of the flange 
with that of the bolt hole on the cylinder head. 

(d) Lightly tighten the hold-down bolt. 

3. INSTALL DISTRIBUTOR CAP 

4. CONNECT DISTRIBUTOR CONNECTOR 

5. CONNECT HIGH-TENSION CORDS TO DISTRIBUTOR CAP 

6. WARM UP ENGINE 
Allow the engine to normal operating temperature. 

7. CONNECT TACHOMETER TO ENGINE 
Connect the tachometer test probe to the check connec-
tor terminal IG 8. 
NOTICE: 
• NEVER allow the tachometer terminals to touch ground 

as it could result in damage to the igniter and/or igni-
tion coil. 

• As some tachometers are not compatible with this igni-
tion system, we recommend that you confirm the com-
patibility of your unit before use. 

HINT (7M-GTE): Connect the timing light pickup to the 
No.6 cylinder high-tension cord. 



IG-20 IGNITION SYSTEM - Distributor (7M-GE) 

IG0608 

IG0609 

8. ADJUST IGNITION TIMING 
(a) Using SST, connect terminals TEl and El of the 

check connector. 
SST 09843-18020 
(b) Check the idle speed. 
Idle speed: 7M-GE 700 rpm 

7M-GTE 650 rpm 

(c) Using a timing light, slowly turn the distributor (7M-
GE) or cam position sensor (7M-GTE) until the timing 
mark on the crankshaft pulley is aligned with the 10° 
mark. Tighten the distributor bolt and recheck the 
ignition timing. 

Ignition timing: 10° BTDC @ idle 
[wI Terminals TEl and El connected 
and Transmission in "N" range] 

Torque: 140 kg-cm (10 ft-Ib, 14 N·m) 

(d) Remove SST. 
SST 09843-18020 

9. FURTHER CHECK IGNITION TIMING 
Check the ignition timing advance. 
Ignition timing: 

7M-GE 9 - 10° BTDC @ idle 
7M-GTE More than 12 ° BTDC @ idle 

10. DISCONNECT TACHOMETER AND TIMING LIGHT FROM 
ENGINE 



• Non-reusable part 

IGNITION SYSTEM - Cam Position Sensor (7M-GTE) IG-21 

Dust Proof Cover 

CAM POSITION SENSOR (7M-GTE) 
COMPONENTS 

• Straight Pin 

~ 

• O-Ring 

• Gear 

Position Sensor Housing 

Packing 

IG0674 

REMOVAL OF CAM POSITION SENSOR 

1_ DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 
BATTERY 

2_ DISCONNECT CAM POSITION SENSOR CONNECTOR 

3_ SET NO.1 CYLINDER TO TDC/COMPRESSION 

(a) Remove the oil filler cap_ 

(b) Look through oil filler hole and turn the crankshaft 
clockwise until the cam nose can be seen. 



IG-22 IGNITION SYSTEM - Cam Position Sensor (7M-GTE) 

I GOB80 

EM6252 

(c) Turn the crankshaft counterclockwise approximate-
ly 120°. 

(d) Turn the crankshaft again approximately 10° to 40° 
clockwise so that the timing belt cover TDC mark and 
the crankshaft pulley TDC mark are aligned. 

4. REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

5. REMOVE NO.7 AIR CLEANER HOSE WITH AIR FLOW 
METER AND AIR CLEANER CAP 
(a) Disconnect the three air hoses and PCV hose. 
(b) Disconnect the air flow meter connector. 
(c) Disconnect the PS idle up air hose. 

(d) Loosen the clamps and remove the bolt. 
(e) Remove the No.7 air cleaner hose with the air flow 

meter and air cleaner cap. 

6. REMOVE PS RESERVOIR TANK 
Remove the two bolts. nut and reservoir tank with bracket. 



IGNITION SYSTEM - Cam Position Sensor (7M-GTE) IG-23 

IG06B4 

Groove 

Drilled Mark 

IG0675 

IG0676 

IGOO77 

Drilled Mark 

F5607 

7. REMOVE CAM POSITION SENSOR 

(a) Remove the hold-down bolt. 

(b) Pull out the cam position sensor from the cylinder 
head. 

8. REMOVE O-RING 

REPLACEMENT OF CAM POSITION SENSOR 
DRIVEN GEAR 

1. GRIND DRIVEN GEAR AND PIN 

(a) Align the drilled mark on the driven gear with the 
groove of the housing. 

(b) Place a matchmark on the cam position sensor shaft 
that aligns with the groove of the housing. 

(c) Using a grinding wheel, grind the gear and pin. 

NOTICE: Be careful not to damage the shaft. 

2. REMOVE PIN AND DRIVEN GEAR 
(a) Using a punch and hammer, drive out the pin. 

(b) Remove the driven gear and discard it. 

3. INSTALL NEW DRIVEN GEAR AND PIN 

(a) Align the matchmark with the groove of the housing. 

(b) Align the drilled mark on the new driven gear with the 
groove of the housing. 



IG-24 IGNITION SYSTEM - Cam Position Sensor (7M-GTE) 

F4B63 

F560B 

E1BB5 

EM6252 

(c) Using a punch and hammer, peen both ends of the pin. 

INSTALLATION OF CAM POSITION SENSOR 

1. CHECK NO.1 CYLINDER TO TOC/COMPRESSION 
(See page IG-21) 

2. INSTALL CAM POSITION SENSOR 

(a) Install a new a-ring to the cam position sensor. 

NOTE: Always use a new a-ring when installing the cam 
position sensor. 

(b) Align the drilled mark on the driven gear with the 
groove of the housing. 

(c) Insert the cam position sensor, aligning the center of 
the flange with that of the bolt hole on the cylinder 
head. 

(d) Lightly tighten the hold-down bolt. 

3. INSTALL PS RESERVOIR TANK 

Install the PS reservoir tank with bracket with the two bolts 
and nut. 

4. INSTALL NO.7 AIR CLEANER HOSE WITH AIR FLOW 
METER AND AIR CLEANER CAP 

(a) Install the No.7 air cleaner hose with the air flow meter 
and air cleaner cap. 

(b) Install the bolt and tighten the clamps. 



IGNITION SYSTEM - Cam Position Sensor (7M-GTE) IG-25 

(c) Connect the PS idle up air hose. 
(d) Connect the air flow meter connector. 
(e) Connect the PCV hose and three air hoses. 

5. INSTALL NO.4AIR CLEANER PIPE WITH NO.1 AND NO.2 
AIR CLEANER HOSES 

6. CONNECT CAM POSITION SENSOR CONNECTOR 

7. WARM UP ENGINE 
Allow the engine to normal operating temperature. 

8. ADJUST IGNITION TIMING 
(See steps 7 to 10 on pages IG-19. 20) 
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ST-1 

STARTING SYSTEM 
Page 

TROUBLESHOOTING ........................................... ST-2 
STARTER .......................................................... ST-3 
STARTER RELAY ................................................ ST-12 
CLUTCH START SWITCH .................................... ST -12 



ST-2 STARTING SYSTEM - Troubleshooting 

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Engine will not crank Battery charge low Check battery specific gravity CH-2 

Charge or replace battery 

Battery cables loose, corroded or worn Repair or replace cables 

Starter relay faulty (ex_ Canada A/T) Replace starter relay 

Clutch start switch faulty (MfTonly) Adjust switch position or CL-4 

replace switch 

Neutral start switch faulty (AfT only) Adjust or repair switch 

Fusible link blown Replace fusible link 

Starter faulty Repair starter ST-3 

Ignition switch faulty Replace ignition switch 

Engine cranks slowly Battery charge low Check battery specific gravity CH-2 

Charge or replace battery 

Battery cables loose, corroded or worn Repair or replace cables 

Starter faulty Repair starter ST-3 

Starter keeps running Starter faulty Repair starter ST-3 

Ignition switch faulty Replace ignition switch 

Short in wiring Repair wiring 

Starter spins - engine Pinion gear teeth broken or faulty starter Repair starter ST-3 

will not crank Flywheel teeth broken Replace flywheel 



• O-Ring 

End Cover 

STARTING SYSTEM - Starter 

STARTER 
COMPONENTS 

Bearing 

• O-Ring I 
F;.ld Fcom. 1F;.ld Co;rJ ~ 

Pinion Gear 

Roller 

ST-3 

Armature 

~
Retainer 

~8 r I 
~ Magnetic Switch Assembly ~ :.) t 

~ Idle Gear --(~ 

• Non-reusable part 

STOOO4 

Is,l," Starter Housing 

Return Spring Clutch Assembly 

ST028S 

REMOVAL OF STARTER 

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 
BATTERY 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. DISCONNECT TWO WIRES FROM STARTER 
Remove the nut and disconnect the battery cable from the 
magnetic switch on the starter. Disconnect the other wire 
from terminal 50. 

3. REMOVE STARTER 
Remove the two mounting bolts, and remove the starter 
from the flywheel bellhousing. 



ST-4 STARTING SYSTEM - Starter 

DISASSEMBLY OF STARTER 
(See page ST -3) 

1. REMOVE FIELD FRAME WITH ARMATURE FROM 
MAGNETIC SWITCH ASSEMBLY 
(a) Remove the nut and, disconnect the lead wire from 

the magnetic switch terminal. 
(b) Remove the two through bolts. Pull out the field frame 

with the armature from the magnetic switch assembly. 

ST0528 ST0527 (c) Remove the O-ring. 
~--------------------~~~~ 

ST02S1 

STOO09 

ST0531 

2. REMOVE STARTER HOUSING FROM MAGNETIC SWITCH 
ASSEMBLY 
(a) Remove the two screws. 

(b) Remove the starter housing with the pinion gear, idle 
gear, bearing and clutch assembly. 

3. REMOVE CLUTCH ASSEMBLY AND GEARS FROM 
STARTER HOUSING 

4. REMOVE STEEL BALL AND SPRING 
Using a magnetic finger, remove the spring and steel ball 
from the clutch shaft hole. 

5. REMOVE BRUSHES AND BRUSH HOLDER 
(a) Remove the end cover from the field frame. 
(b) Remove the O-ring. 
(c) Using a screwdriver, hold the spring back and discon-

nect the brush from the brush holder. Disconnect the 
four brushes and remove the brush holder. 

6. REMOVE ARMATURE FROM FIELD FRAME 



No continuity 

Continuity 

STARTING SYSTEM - Starter ST-5 

STOOll 

ST0012 

ST0013 

-. 

ST0159 

INSPECTION OF STARTER 
Armature Coil 
1. INSPECT THAT COMMUTATOR IS NOT GROUNDED 

Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core. 

If there is continuity, replace the armature. 

2. INSPECT COMMUTATOR FOR OPEN CIRCUIT 
Using an ohmmeter, check that there is continuity between 
the segments of the commutator. 
If there is no continuity between any segment, replace the 
armature. 

Commutator 
1. INSPECT COMMUTATOR FOR DIRTY AND BURNT 

SURFACES 
If the surface is dirty or burnt, correct it with sandpaper 
(No.400) or on a lathe. 

2. INSPECT COMMUTATOR CIRCLE RUNOUT 
(a) Place the commutator on V-blocks. 

3. 

(b) Using a dial indicator, measure the circle runout. 
Maximum circle runout: 0.05 mm (0.0020 in.' 
If the circle runout is greater than maximum, correct it on 
a lathe. 

INSPECT COMMUTATOR DIAMETER 
Using vernier calipers, measure the commutator diameter. 

Standard diameter: 30 mm (1.18 in.' 
Minimum diameter: 29 mm (1.14 in.' 
If the diameter is less than minimum, replace the armature. 



ST-6 

Continuity 

No continuity 

STARTING SYSTEM - Starter 

ST0040 

ST0199 

ST0200 

ST0019 

4. INSPECT UNDERCUT DEPTH OF SEGMENT 
Check that the undercut depth is clean and free of foreign 
material. Smooth out the edge. 

Standard undercut depth: 0.6 mm (0.024 in.) 
Minimum undercut depth: 0.2 mm (0.008 in.) 

If the undercut depth is less than minimum, correct it with 
a hacksaw blade. 

Field Frame (Field Coil) 

1. INSPECT FIELD COIL FOR OPEN CIRCUIT 
Using an ohmmeter, check that there is continuity between 
the lead wire and field coil brush lead. 

If there is no continuity, replace the field frame. 

2. INSPECT THAT FIELD COIL IS NOT GROUNDED 

Using an ohmmeter, check that there is no continuity be-
tween the field coil end and field frame. 
If there is continuity, repair or replace the field frame. 

Brushes 

INSPECT BRUSH LENGTH 
Using vernier calipers, measure the brush length. 

Standard length: 15.5 mm (0.610 in.) 
Minimum length: 10.0 mm (0.394 in.) 
If the length is less than minimum, replace the brush holder 
and field frame. 

Brush Springs 

INSPECT BRUSH SPRING LOAD 

Take the pull scale reading the instant the brush spring 
separates from the brush. 
Standard installed load: 

1,785 - 2.415 kg (3.9 - 5.3Ib,18 - 24 N) 
Minimum installed load: 

1.2 kg (2.6 Ib, 12 N) 

If the installed load is less than minimum, replace the brush 
springs. 



STARTING SYSTEM - Starter ST-7 

No continuity ST0535 

5T0020 

. ~. 
\ 

5T0021 5T0041 

5T0042 

Brush Holder 

INSPECT INSULATION OF BRUSH HOLDER 

Using an ohmmeter, check that there is no continuity be-
tween the positive (+) and negative (-) brush holders. 
If there is continuity, repair or replace the brush holder. 

Clutch and Gears 

1. INSPECT GEAR TEETH 

Check the gear teeth on the pinion gear, idle gear and clutch 
assembly for wear or damage. 

If damaged,replace the gear or clutch assembly. 
If damaged, also check the flywheel ring gear for wear or 
damage. 

2. INSPECT CLUTCH 

Rotate the clutch pinion gear clockwise and check that it 
turns freely. Try to rotate the clutch pinion counterclock-
wise and check that it locks. 

If necessary, replace the clutch assembly 

Bearings 

1 . INSPECT BEARINGS 

Turn each bearing by hand while applying inward force. 

If resistance is felt or if the bearing sticks, replace the 
bearing. 

2. IF NECESSARY, REPLACE BEARINGS 

(a) Using SST, remove the bearing. 

SST 09286-46011 



ST-8 

SST 

Continuity 

STARTING SYSTEM - Starter 

SToo23 

(b) Using SST and a press, press in a new front bearing. 
SST 09201-41020 
(c) Using a press, press in a new rear bearing. 

Magnetic Switch 

1. PERFORM PULL-IN COIL OPEN CIRCUIT TEST 

Using an ohmmeter, check that there is continuity between 
terminal 50 and C. 

If there is no continuity, replace the magnetic switch as-
sembly. 

2. PERFORM HOLD-IN COIL CIRCUIT TEST 

Switch Body Using an ohmmeter, check that there is continuity between 

Continuity SToo24 

terminal 50 and the switch body. 
If there is no continuity, replace the magnetic switch as-
sembly. 



Bearing 

Idl~~~\YQ, 

• ' O~\' 
Clutch Assembly 

STARTING SYSTEM - Starter ST-9 

ST0531 

ST0282 

ASSEMBLY OF STARTER 
(See page ST -3) 

HINT: Use high-temperature grease to lubricate the bear-
ings and gears when assembling the starter. 

1. PLACE ARMATURE INTO FIELD FRAME 

Apply grease to the armature bearings and insert the ar-
mature into the field frame. 

2. INSTALL BRUSH HOLDER 

(a) Using a screwdriver, hold the brush spring back, and 
connect the brush into the brush holder. Connect the 
four brushes. 

HINT: Check that the positive (+) lead wires are not 
grounded. 
(b) Place a new O-ring on the field frame. 

(c) Install the end cover to the field frame. 

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE 

(a) Apply grease to the steel ball. 

4. 

(b) Insert the steel ball into the clutch shaft hole. 

INSTALL GEARS AND CLUTCH ASSEMBLY 

(a) Apply grease to the gears and clutch assembly. 

(b) Place the clutch assembly, idle gear, bearing and pin-
ion gear in the starter housing . 

5. INSTALL STARTER HOUSING 

(a) Apply grease to the return spring. 

(b) Insert the return spring into the magnetic hole. 



ST-10 STARTING SYSTEM - Starter 

ST0281 

ST0527 ST0528 

(c) Place the starter housing on the magnetic switch and 
install the two screws. 

6. INSTALL FIELD FRAME WITH ARMATURE TO 
MAGNETIC SWITCH ASSEMBLY 

(a) Place a new O-ring on the field frame. 

(b) Align the protrusion of the field frame with the cutout 
of the magnetic switch. 

(c) Install the two through bolts. 

(d) Connect the lead wire to the magnetic switch termi-
nal C, and install the nut. 



ST ARTING SYSTEM - Starter ST-11 

5T0276 

5T0277 

5T0278 

5T0279 

PERFORMANCE TEST OF STARTER 
NOTICE: These tests must be performed within 3 to 5 
seconds to avoid burning out the coil. 

1. PERFORM PULL-IN TEST 

2. 

(a) Disconnect the field coil lead wire from terminal C. 

(b) Connect the battery to the magnetic switch as shown. 
Check that the clutch pinion gear moves outward. 

If the clutch pinion gear does not move, replace the mag-
netic switch assembly. 

PERFORM HOLD-IN TEST 
While connected as above with the clutch pinion gear out, 
disconnect the negative (-) lead from terminal C. Check 
that the pinion gear remains out. 
If the clutch pinion gear returns inward, replace the mag-
netic switch assembly. 

3. INSPECT CLUTCH PINION GEAR RETURN 

Disconnect the negative (-) lead from the switch body. 
Check that the clutch pinion gear returns inward. 
If the clutch pinion gear does not return, replace the mag-
netic switch assembly. 

4. PERFORM NO-LOAD PERFORMANCE TEST 

(a) Connect the battery and ammeter to the starter as 
shown. 

(b) Check that the starter rotates smoothly and steadily 
with the pinion gear moving out. Check that the am-
meter reads the specified current. 

Specified current: 90 A or less at 11.5 V 
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STARTING SYSTEM - Starter, Starter Relay, Clutch Start Switch 

ST0004 

BE0908 

Continuity 

r~ 
r- 0 o 

o 

3 BE0046 

3 
BE0047 

INSTALLATION OF STARTER 

1 . INSTALL STARTER ON TRANSAXLE 

2. 

3. 

Place the starter in the flywheel bell housing, and install and 
torque the starter mounting bolts. 

Torque: 400 kg-cm (29 ft-lb,39 N·m) 

CONNECT TWO WIRES TO STARTER 

Connect the connector to the terminal on the magnetic 
switch. Connect the cable from the battery to the termi-
nal on the switch, and install the nut. 

CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

Check that the engine starts. 

STARTER RELAY (ex. Canada A/T) 
INSPECTION OF STARTER RELAY 

INSPECT STARTER RELAY 

LOCATION: The relay located in the passenger's kick 
panel. 

Inspect Relay Continuity 

(a) Using an ohmmeter, check that there is continuity be-
tween terminals 1 and 3. 

(b) Check that there is no continuity between terminals 
2 and 4. 

If continuity is not as specified, replace the relay. 

Inspect Relay Operation 
(a) Apply battery voltage across terminals 1 and 3. 
(b) Check that there is continuity between terminals 2 and 

4. 

If operation is not as described, replace the relay. 

CLUTCH START SWITCH (MIT) 
(See page CL-4) 
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CH-2 CHARGING SYSTEM - Precautions, Troubleshooting,On-Vehicle Inspection 

Problem 

Discharge warning 
I ight does not light 
with ignition ON and 
engine off 

Discharge warning 
light does not go out 
with engine running 
(battery requ ires fre-
quent recharging) 

PRECAUTIONS 
1 . Check that the battery cables are connected to the cor-

rect terminals. 

2. Disconnect the battery cables when the battery is given 
a quick charge. 

3. Do not perform tests with a high voltage insulation 
resistance tester. 

4. Never disconnect the battery while the engine is running. 

TROUBLESHOOTING 

Possible cause Remedy Page 

Fuse blown . Check "IGN" fuse 

Light burned out Replace light 

Wiring connection loose Tighten loose connections 

I C regu lator fau Ity Replace IC regulator CH-6 

Drive belt loose or worn Adjust or replace drive belt CH-3 

Battery cables loose, corroded or worn Repair or replace cables 

Fuse blown Check "ENGINE" fuse 

Fusible link blown Replace fusible link 

IC regulator or alternator faulty Check charging system CH-4 

Wiring faulty 

Upper 
Level 
Lower 
Level 

CH0415 

CH0263 

Repair wiring 

ON-VEHICLE INSPECTION 
1. INSPECT BATTERY SPECIFIC GRAVITY AND 

ELECTROLYTE LEVEL 

(a) Check the specific gravity of each ceiL 

Standard specific gravity 

When fully charged at 20°C (68°F): 1.25 - 1.27 

If not within specifications, charge the battery. 
(b) Check the electrolyte quantity of each ceiL 

If insufficient, refill with distilled (or purified) water. 

2. CHECK BATTERY TERMINALS AND FUSIBLE LINKS 

(a) Check that the battery terminals are not loose or cor-
roded. 

(b) Check the fusible links for continuity. 



CORRECT WRONG 

CHARGING SYSTEM - On-Vehicle Inspection CH-3 

CH0004 CH0744 

Borroughs 

EC0003 EC0004 ECOOOl 

WRONG 

CH0086 

3. INSPECT DRIVE BELT 

(a) Visually check the belt for excessive wear, frayed 
cords etc. 

If necessary, replace the drive belt. 
HINT: Cracks on the rib side of a belt are considered 
acceptable. If the belt has chunks missing from the ribs, 
it should be replaced. 

(b) Using a belt tension gauge, check the drive belt 
tension. 

Belt tension gauge: 
Nippondenso BTG-20 (95506-00020) or 
Borroughs No. BT-33-73F 

Drive belt tension: 
New belt 175 ± 51b 
Used belt 115 ± 20lb 

If necessary, adjust the drive belt tension. 

HINT: 
• "New belt" refers to a belt which has been used less 

than 5 minutes on a running engine. 

• "Used belt" refers to a belt which has been used on a 
running engine for 5 minutes or more. 

• After installing the drive belt, check that it fits properly 
in the ribbed grooves. Check with your hand to confirm 
that the belt has not slipped out of the groove on the 
bottom of the crank pulley. 

• After installing a new belt, run the engine for about 5 
minutes and then recheck the tension. 

4. INSPECT FUSES FOR CONTINUITY 

• IGN 7.5A 
• ENGINE 15A 
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CH-4 CHARGING SYSTEM - On-Vehicle Inspection 

CH0464 

Disconnect Wire 
from Terminal B ~ 

'r-----te A + Alternator 
Ammeter - -------""' 

"-

" 
Battery 

Terminal B 

Voltmeter 
CH0732 

13.5 - 15.1 V 10A or Less 

20 30 

Voltmeter Ammeter 

CH0412 CH001 0 

5. VISUALLY CHECK ALTERNATOR WIRING AND LISTEN 
FOR ABNORMAL NOISES 

(a) Check that the wring is in good condition. 

(b) Check that there is no abnormal noise from the alter-
nator while the engine is running. 

6. INSPECT DISCHARGE WARNING LIGHT CIRCUIT 

(a) Warm up the engine and turn it off. 

(b) Turn off all accessories. 
(c) Turn the ignition switch to ON. Check that the dis-

charge warning light is lit. 

(d) Start the engine. Check that the light goes out. 
If the light does not operate as specified, troubleshoot the 
warning light circuit. 

7. CHECK CHARGING CIRCUIT WITHOUT LOAD 

HINT: If a battery/alternator tester is available, connect 
the tester to the charging circuit according to the manufac-
turer's instructions. 

(a) If a tester is not available, connect a voltmeter and 
ammeter to the charging circuit as follows: 
• Disconnect the wire from terminal B of the alter-

nator and connect the wire to the negative (-) ter-
minal of the ammeter. 

• Connect the test lead from the positive ( + ) termi-
nal of the ammeter to terminal B of the alternator. 

• Connect the positive (+) lead of the voltmeter to 
terminal B of the alternator. 

• Ground the negative (-) lead of the voltmeter. 

(b) Check the charging circuit as follows: 
With the engine running from idling to 2,000 rpm, 
check the reading on the ammeter and voltmeter. 

Standard amperage: 10 A or less 

Standard voltage: 13.9 - 15.1 V at 25°C (77°F) 
13.5 - 14.3 V at 115°C (239°F) 

If the voltage reading is greater than standard voltage, 
replace the IC regulator. 



V 
Voltmeter 

CHARGING SYSTEM - On-Vehicle Inspection CH-5 

Terminal F 

CH0328 

8. 

Ammeter 

CH0067 CH0068 

If the voltage reading is less than standard voltage, check 
the IC regulator and alternator as follows: 

• With terminal F grounded, start the engine and check 
the voltage reading of terminal B. 

• If the voltage reading is higher than standard voltage, 
replace the IC regulator. 

• If the voltage reading is less than standard voltage, repair 
the alternator. 

INSPECT CHARGING CIRCUIT WITH LOAD 

(a) With the engine running at 2,000 rpm, turn on the high 
beam headlights and place the heater fan control 
switch at HI. 

(b) Check the reading on the ammeter. 

Standard amperage: 30 A or more 
If the ammeter reading is less than 30 A, repair the alter-
nator. (See page CH-6) 

HINT: If the battery is fully charged, the indication will 
sometimes be less than 30 A. 
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CHARGING SYSTEM - Alternator CH-7 

REMOVAL OF ALTERNATOR 
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 

BATTERY 

CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

2. DISCONNECT WIRING FROM ALTERNATOR 
L-______ .:....-______ C_H_04_64--1 (a) Disconnect the connector from the alternator. 

CH0469 

CH0608 

CH0635 

CH0607 

(b) Remove the nut and disconnect the wire from the al-
ternator. 

3. REMOVE ALTERNATOR DRIVE BELT 

Loosen the alternator pivot bolts, adjusting nut and lock 
bolt and remove the alternator drive belt. 

4. REMOVE ALTERNATOR 
(a) Remove the pivot bolt, nut and adjusting lock bolt. 

(b) Remove the alternator. 

DISASSEMBLY OF ALTERNATOR 
(See page CH-6) 

1. REMOVE REAR END COVER 

(a) Remove the nut and terminal insulator from the posi-
tive (+) terminal. 

(b) Remove the three nuts and rear end cover. 

2. REMOVE BRUSH HOLDER AND IC REGULATOR 

(a) [7M-GE (AfT) and 7M-GTE] 
Remove the brush holder cover from the brush holder. 

(b) Remove the five screws, brush holder and Ie regulator. 



CH-8 CHARGING SYSTEM - Alternator 

CH0637 

3. REMOVE RECTIFIER HOLDER 
(a) Remove the four screws and rectifier holder. 

(b) Remove the four rubber insulators. 

4. l7M-GE (AfT) and 7M-GTE] 
REMOVE SEAL PLATE 

5. REMOVE PULLEY 
(a) Hold SST (A) with a torque wrench, and tighten SST 

(B) clockwise to the specified torque. 

SST 09820-63010 
Torque: 400 kg-em (29 ft-Ib, 39 Nom) 

(b) Check that SST (A) is secured to the rotor shaft. 

(c) As shown in the illustration, mount SST (C) in a vise, 
and install the alternator to SST (C). 

(d) To loosen the pulley nut, turn SST (A) in the direc-
tion shown in the illustration. 

NOTICE: To prevent damage to the rotor shaft, do not 
loosen the pulley nut more that one-half of a turn. 
(e) Remove the alternator from SST (C). 
(f) Turn SST (B) and remove SST (A and B). 

(g) Remove the pulley nut and pulley. 

6. REMOVE RECTIFIER END FRAME 
(a) Remove the four nuts. 



CHARGING SYSTEM - Alternator 

CH0189 

CH0636 

(b) Using SST, remove the rectifier end frame. 

SST 09286-46011 

7. l7M-GE (AfT) and 7M-GTE] 
REMOVE ALTERNATOR WASHER 

8. REMOVE ROTOR FROM DRIVE END FRAME 

CH-9 



CH-10 

No continuity 

Continuity 

No continuity 

CHARGING SYSTEM - Alternator 

CH0190 

CH0191 

CH0192 

CH0245 

CH0246 

INSPECTION AND REPAIR OF ALTERNATOR 

Rotor 

1. INSPECT ROTOR FOR OPEN CIRCUIT 

Using an ohmmeter, check that there is continuity between 
the slip rings. 

Standard resistance (eold): 2.8 - 3.0 n 
If there is no continuity, replace the rotor. 

2. INSPECT ROTOR FOR GROUND 

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor. 

If there is continuity, replace the rotor. 

3. INSPECT SLIP RINGS 

(a) Check that the slip rings are not rough or scored. 

If rough or scored, replace the rotor. 

(b) Using vernier calipers, measure the slip ring diameters. 

Standard diameter: 14.2 - 14.4 mm 
(0.559 - 0.567 in.) 

Minimum diameter: 12.8 mm (0.504 in.) 

If the diameter is less than minimum, replace the rotor. 

Stator 

1. INSPECT STATOR FOR OPEN CIRCUIT 

Using an ohmmeter, check that there is continuity between 
the coil leads. 

If there is no continuity, replace the drive end frame as-
sembly. 

2. INSPECT STATOR FOR GROUND 

Using an ohmmeter, check that there is no continuity be-
tween the coil leads and drive end frame. 

If there is continuity, replace the drive end frame assembly. 
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CHARGING SYSTEM - Alternator CH-11 

CH0247 

CH0248 

CH0465 

CH0466 

Brushes 
1. INSPECT EXPOSED BRUSH LENGTH 

Using a scale, measure the exposed brush length. 

Standard exposed length: 10.5 mm (0.413 in.) 
Minimum exposed length: 
[7M-GE (MIT)] 

1.5 mm (0.059 in.) 

If the exposed length is less than minimum, replace the 
brushes. 
[7M-GE (A/T) and 7M-GTE] 
If the exposed length is less than minimum, replace the 
brush holder. 

2. [7M-GE (MIT)) 
IF NECESSARY, REPLACE BRUSHES 
(a) Unsolder and remove the brush and spring. 

(b) Run wire of the brush through the hole in the brush 
holder, and insert the spring and brush into the brush 
holder. 

(c) Solder the brush wire to the brush holder at the ex-
posed length. 

Exposed length: 10.5 mm (0.413 in.) 
(d) Check that the brush moves smoothly in the brush 

holder. 

(e) Cut off the excess wire. 
(f) Apply insulation paint to the soldered point. 

Rectifiers (Rectifier Holder) 

1. INSPECT POSITIVE SIDE RECTIFIER 
(a) Using an ohmmeter, connect one tester prove to the 

positive (+) stud and the other to each rectifier 
terminal. 

(b) Reverse the polarity of the tester probes. 

(c) Check that one shows continuity and the other shows 
no continuity. 

If not, replace the rectifier holder. 



CH-12 

Ohmmeter 

Ohmmeter 

CHARGING SYSTEM - Alternator 

Negative (-) Terminal 

CH0467 

CH0468 

CH0227 

CH0228 

Socket Wrench 

CH0390 

2. INSPECT NEGATIVE SIDE RECTIFIER 

(a) Connect one tester probe to each rectifier terminal and 
the other to each rectifier negative (-) terminal. 

(b) Reverse the polarity of the tester probes. 

(c) Check that one shows continuity and the other shows 
no continuity. 

If not, replace the rectifier holder. 

Bearings 

1. INSPECT FRONT BEARING 

Check that the bearing is not rough or worn. 

2. IF NECESSARY, REPLACE FRONT BEARING 

(a) Remove the four screws and bearing retainer. 

(b) Using a press and socket wrench, press out the front 
bearing. 



SST 

CHARGING SYSTEM - Alternator CH-13 

CH0391 

CH0199 

CH0200 

CH0296 

(c) Using SST and a press, press a new front bearing into 
the drive end frame. 

SST 09608-20012 (09608-00030) 

(d) Install the bearing retainer with the four screws. 

3. INSPECT REAR BEARING 

Check that the bearing is not rough or worn. 

4. IF NECESSARY, REPLACE REAR BEARING 

(a) Using SST, remove the bearing cover and bearing. 

SST 09820-00021 

(b) Using SST and a press, press in a new bearing and 
the bearing cover. 

SST 09820-00030 



CH-14 CHARGING SYSTEM - Alternator 

CH0636 

B)~.. SST (A) 
SST~ 

CH0213 

CH0637 

ASSEMBLY OF ALTERNATOR 
(See page CH-6) 

1. INSTALL ROTOR TO DRIVE END FRAME 

2. l7M-GE (AfT) and 7M-GTE] 
PLACE ALTERNATOR WASHER ON REAR BEARING 

3. INSTALL RECTIFIER END FRAME 

(a) Using a plastic-faced hammer, lightly tap in the end 
frame. 

(b) Install the four nuts. 

4. INSTALL PULLEY 

(a) Install the pulley to the rotor shaft by tightening the 
pulley nut by hand. 

(b) Hold SST (A) with a torque wrench, and tighten SST 
(B) clockwise to the specified torque. 

SST 09820-63010 

Torque: 400 kg-em (29 ft-lb,39 N·m) 

(c) Check that SST (A) is secured to the pulley shaft. 

(d) As shown in the illustration, mount SST (C) in a vise, 
and install the alternator to SST (C). 

(e) To torque the pulley nut, turn SST (A) in the direc-
tion shown in the illustration. 

Torque: 1,125 kg-em (81 ft-Ib, 110 N·m) 
(f) Remove the alternator from SST (C) . 

(g) Turn SST (B) and remove SST (A and B). 

5. l7M-GE (AfT) and 7M-GTE] 
PLACE SEAL PLATE ON RECTIFIER END FRAME 
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CH0357 

CH0490 

CH0607 CH0316 

CH0491 

6. INSTALL RECTIFIER HOLDER 

(a) Install the four rubber insulators on the lead wires. 

(b) Install the rectifier holder with the four screws. 

7. INSTALL IC REGULATOR AND BRUSH HOLDER 

[7M-GE (MIT)] 

(a) Install the brush holder cover to the brush holder. 

(b) Install the IC regulator together with the brush holder 
to the rectifier end frame horizontally as shown in the 
illustration. 

HINT: Check that the brush holder's cover doesn't slip 
to one side during installation. 

(c) Install the five screws until there is a clearance of at 
least 1 mm (0.04 in.) between the brush holder cover 
and connector. 

(d) Fit the brush holder cover. 



CH-16 CHARGING SYSTEM - Alternator 

CH0638 

CH0608 

£7M-GE (AfT) and 7M-GTE] 

(a) Install the Ie regulator and brush holder with the five 
screws. 

(b) Place the brush holder cover on the brush holder. 

8. INSTALL REAR END COVER 

(a) Install the rear end cover with the three nuts. 
(b) Install the terminal insulator with the nut. 

9. CHECK THAT ROTOR ROTATES SMOOTHLY 
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CH0469 

Borroughs 
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WRONG 

CH0086 

CH0464 

INSTALLATION OF ALTERNATOR 

1 . INSTALL ALTERNATOR 

Mount the alternator on the engine bracket with the pivot 
bolt, nut and adjusting lock bolt. Do not tighten the bolts. 

2. INSTALL DRIVE BELT 

(a) Install the drive belt. 

(b) Using a belt tension gauge, check the drive belt 
tension. 

Belt tension gauge: 
Nippondenso BTG-20 (95506-00020) or 
Borroughs No. BT-33-73F 

Drive belt tension: 
New belt 175 ± 51b 
Used belt 115 ± 20 Ib 

HINT: 
• "New belt" refers to a belt which has been used less 

than 5 minutes on a running engine. 

• "Used belt" refers to a belt which has been used on a 
running engine for 5 minutes or more. 

• After installing the drive belt, check that it fits properly 
in the ribbed grooves. Check with your hand to confirm 
that the belt has not slipped out of the groove on the 
bottom of the crack pulley. 

• After installing a new belt, run the engine for about 5 
minutes and then recheck the tension. 

(c) Tighten the pivot and adjusting lock bolts. 

3. CONNECT WIRING TO ALTERNATOR 

(a) Connect the wire to the alternator with the nut. 

(b) Connect the connector to the alternator. 

4. CONNECT NEGATIVE CABLE TO BATTERY 

5. PERFORM ON-VEHICLE INSPECTION 
(See pages CH-2 to 5) 
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CL-2 CLUTCH - Troubleshooting 

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Hard to shift or Clutch pedal freeplay excessive Adjust pedal freeplay CL-3 
will not shift Air in clutch lines Bleed clutch system CL-4 

Clutch release cylinder faulty Repair release cylinder CL-8 

Clutch master cylinder faulty Repair master cylinder CL-6 

Clutch disc out of true, runout is excessive Inspect clutch disc CL-11 
or lining broken 

Splines on input shaft or clutch disc dirty Repair as necessary CL-11 
or burred 

Clutch pressure plate faulty Replace clutch cover CL-11 

Transmission jumps Clutch pilot bearing worn Replace pilot bearing CL-11 
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-11 

Pressure plate faulty Replace clutch cover CL-11 

Release fork binding Inspect release fork CL-11 

Clutch grabs/ Clutch disc lining oily or worn out Inspect clutch disc CL-11 
chatters Pressure plate faulty Replace clutch cover CL-11 

Clutch diaphragm spring bent Align clutch diaphragm CL-11 

Engine mounts loose Repair as necessary 

Clutch pedal Air in clutch lines Bleed clutch system CL-4 
spongy Clutch release cylinder faulty Repair release cylinder CL-8 

Clutch master cyl inder faulty Repair master cylinder CL-6 

Clutch noisy Loose part inside housing Repair as necessary 

Release bearing worn or dirty Replace release bearing CL-11 

Pilot bearing worn Replace pilot bearing CL-11 



Push Rod Play and 
Freeplay Adjust Point 

CLUTCH - Check and Adjustment of Clutch Pedal 

CHECK AND ADJUSTMENT OF 
CLUTCH PEDAL 
1. CHECK THAT PEDAL HEIGHT IS CORRECT 

CL-3 

Pedal height from asphalt sheet: 157 - 167 mm 
(6.18 - 6.57 in.) 

2. IF NECESSARY, ADJUST PEDAL HEIGHT 
(a) Loosen the lock nut and turn the adjusting bolt until 

the height is correct. 
(b) Tighten the lock nut. 

(c) After adjusting the pedal height, check the pedal 
freeplay. 

3. CHECK THAT PEDAL FREEPLA Y IS CORRECT AS 
SPECIFIED 
Push in on the pedal until the beginning of clutch resistance 

Push Rod is felt. 
~=============Play Pedal freeplay: 5 - 15 mm (0.20 - 0.59 in.) 

Full Stroke 
End Position 

/// 

CL0279 

CL0512 

Push rod play at pedal: 1 - 5 mm (0.04 - 0.20 in.) 

4. IF NECESSARY, ADJUST PEDAL FREEPLA Y 
(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. CHECK PEDAL OPERATION 
While gently depressing the pedal, check that engagement 
and disengagement are smooth. 

6. INSPECT CLUTCH RELEASE POINT 
(a) Pull the parking brake lever and install wheel stopper. 
(b) Start the engine and idle the engine. 
(c) 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 clearance is not as specified, perform the follow-
ing operation. 

• Inspect pedal height. 
• Inspect push rod play and pedal free play. 
• Bleed the clutch line. 
• Inspect the clutch cover and disc. 



CL-4 
CLUTCH Bleeding of Clutch System, 

- Inspection of Clutch Start System 

62007 

CL0230 

10.0 ± 0.5 mm (0.394 ± 0.020 in.) 

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 
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 depressing the pedal, loosen the bleeder plug 

until the fluid starts to run out. Then close the bleed-
er plug. 

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

HINT: Do not reuse the fluid that was bled. It contains air. 

INSPECTION OF CLUTCH START 
SYSTEM 
CHECK CLUTCH PEDAL 
1 . CHECK THAT PEDAL HEIGHT IS CORRECT 

(See page CL-3) 

2. CHECK THAT PEDAL FREEPLA Y AND PUSH ROD PLAY 
ARE CORRECT 
(See page CL-3) 

CHECK CLUTCH START SYSTEM 
CHECK CLUTCH START SYSTEM 

(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 pedal is fully depressed. 

If necessary, adjust or replace the clutch start switch. 

INSPECTION AND ADJUSTMENT OF CLUTCH 
START SWITCH 

OFF 1. INSPECT CONTINUITY OF CLUTCH START SWITCH 

CL0153 

(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. 
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CLUTCH - Inspection of Clutch Start System CL-5 

Pedal Stroke 
CL0154 
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m m 
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Clearance" A" CL0216 

2. ADJUST CLUTCH START SWITCH 

(a) Measure the pedal stroke. and check the switch clear-
ance "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. 



CL-6 CLUTCH - Clutch Master Cylinder 

}---,-- Reservoir Tank 

,----------, 0 
[ 250 (18, 25) ~ 

+---@ 

~ 
Cylinder 

CLUTCH MASTER CYLINDER 
COMPONENTS 

Clevis Pin 

Wave Washer 

Clevis 

1,~ ~®> ,} 
:0 ~ Boot 

Push Rod 

[ kg-cm (ft-Ib, N-m) [ : Specified torque ,--J-~~-----, 
• Non-reusable part 

CL0209 

/ / 
( CL0211 

E2096 

REMOVAL OF MASTER CYLINDER 

1. DRAW OUT FLUID WITH SYRINGE 

2. DISCONNECT CLUTCH LINE UNION 

Using SST, disconnect the union nut. 

SST 09751-36011 

CL0467 

3. REMOVE INSTRUMENT LOWER FINISH PANEL AND AIR 
DUCT 

4. REMOVE CLIP, CLEVIS PIN AND SPRING WASHER 

5. REMOVE MOUNTING NUTS AND PULL OUT MASTER 
CYLINDER 

DISASSEMBLY OF MASTER CYLINDER 

1. REMOVE RESERVOIR TANK 

Remove the hold-down bolt and pull off the reservoir tank. 

2. REMOVE PUSH ROD 

(a) Pull back the boot, and using a screwdriver, remove 
the snap ring. 

(b) Pull out the push rod assembly. 

3. REMOVE PISTON 

Using compressed air, remove the piston from the cylinder. 



CLUTCH - Clutch Master Cylinder CL-7 
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Front ... 

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 
(See page CL-6) 

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

2. INSERT PISTON INTO CYLINDER 

3. INSTALL PUSH ROD ASSEMBLY WITH SNAP RING 

4. INSTALL RESERVOIR TANK 
Torque: 250 kg-em (18 ft-Ib, 25 N·m) 

INSTALLATION OF MASTER CYLINDER 
(See page CL-6) 

1. POSITION MASTER CYLINDER AND CONNECT CLUTCH 
LINE UNION 

CL0469 First finger-tighten the union nut and then tighten it to speci-
'-----------------' fied torque with SST. 

2. 

SST 
3. 

4. 

CL0209 

5. 

6. 

7. 

SST 09751-36011 
Torque: 155 kg-em (11 ft-Ib, 15 N·m) 

INSTALL AND TIGHTEN MOUNTING NUTS 

INSTALL PUSH ROD ASSEMBLY TO CLUTCH PEDAL 
Secure the clevis pin with the spring washer and clip. 

BLEED CLUTCH SYSTEM 
(See page CL-4) 

CHECK FOR LEAKS 

CHECK AND ADJUST CLUTCH PEDAL 
(See page CL-3) 

INSTALL INSTRUMENT LOWER FINISH PANEL AND AIR 
DUCT 



CL-8 CLUTCH - Clutch Release Cylinder 

(7M-GE) 

Bleeder Plug tfFt:) 
1 110(8,11) I-I--Ij'::# 

<. 

Cylinder 

(7M-GTE) 

CLUTCH RELEASE CYLINDER 
COMPONENTS 

Piston 

S))O 

Push Rod 
Boot 

~ 
fJjl ~~ 

Cylinder 

I 
I 
[..-/ 

155 (11, 15) 

Bleeder Plug 
[ 110 (8, 11) I 

~ P"h Rod Pi,too 

[ kg-cm (ft-Ib, N·m) I : Specified torque 

CL0213 

REMOVAL OF RELEASE CYLINDER 

(7M-GE) 

1. REMOVE FLEXIBLE HOSE 

(a) Using SST, disconnect the union. 

SST 09751-36011 

D0373 
CL0310 

(b) Remove the flexible hose from the release cylinder. 

CL0214 



CLUTCH - Clutch Release Cylinder CL-9 

2. REMOVE RELEASE CYLINDER 
Remove the two bolts and pull out the release cylinder. 

(7M-GTE) 
1. REMOVE CLUTCH LINE TUBE 

Using SST, disconnect the two union nuts and remove the 
clutch line tube. 
SST 09751-36011 

2. REMOVE RELEASE CYLINDER 
Remove the two bolts and pull out the release cylinder. 

DISASSEMBLY OF RELEASE CYLINDER 
(See page CL-8) 

1 . PULL OUT PUSH ROD WITH BOOT 

2. REMOVE PISTON WITH SPRING 
Using compressed air, remove the piston with spring. 

INSPECTION OF RELEASE CYLINDER 

CL0037 HINT: Clean the disassembled parts with compressed air. L-__________________________ ~ 

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. 



CL-10 CLUTCH - Clutch Release Cylinder 

Lithium Soap Base Glycol Grease 

~ 
~eJ 

Cl0313 

Cl0214 

( 

Cl0312 

ASSEMBLY OF RELEASE CYLINDER 
(See page CL-8) 

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

2. INSERT PISTON WITH SPRING INTO CYLINDER 

3. INSTALL PUSH ROD WITH BOOT 

INSTALLATION OF CLUTCH RELEASE 
CYLINDER 
(7M-GE) 

1 . INSTALL RELEASE CYLINDER WITH TWO BOLTS 
Torque: 120 kg-em (9 ft-Ib, 12 Nom) 

2. INSTALL FLEXIBLE HOSE 
(a) Install and torque the flexible hose to the release 

cylinder. 
Torque: 235 kg-em (17 ft-Ib, 23 Nom) 
(b) Using SST, connect and torque the clutch line union 

to the flexible hose. 
HINT: First, finger-tighten and then tighten to specified 
torque. 
SST 09751-36011 
Torque: 155 kg-em (11 ft-Ib, 15 Nom) 
(c) Install the clip. 

3. BLEED CLUTCH SYSTEM 
(See page CL-4) 

4. CHECK FOR LEAKS 

(7M-GTE) 
1. INSTALL RELEASE CYLINDER WITH TWO BOLTS 

Torque: 120 kg-emn (9 ft-Ib, 12 Nom) 

2. INSTALL CLUTCH LINE TUBE 
Using SST, connect the clutch line tube. 
HINT: First finger-tighten the union nut and then tighten 
it to specified torque. 
SST 09751-36011 
Torque: 155 kg-em (11 ft-Ib, 15 Nom) 

3. BLEED CLUTCH SYSTEM 
(See page CL-4) 

L--____________ C_lO_3---111 4. CHECK FOR LEAKS 



(7M-GE) Flywheel 

750 (54,74) 

(7M-GTE) Pilot Bearing 

750 (54, 74) 

Flywheel 
Pilot Bearing 

Clutch Disc 

I kg-cm (ft-Ib, N·m) I Specified torque 

CLUTCH - Clutch Unit 

CLUTCH UNIT 
COMPONENTS 

Clutch Disc 
Clutch Cover 

Clutch Release Bearing 

CL-11 

195 (14, 19) 

Clutch Release Fork 

f ~ 195 (14, 19) I 
Thrust Cone Spring 

~ 
Clutch Release Fork 

Clutch Cover 

REMOVAL OF CLUTCH UNIT 
17M-GE) 
1. REMOVE TRANSMISSION 

(See page MT -4) 

Wave Washer 

HINT: Do not drain the transmission oil. 

2. REMOVE CLUTCH COVER AND DISC 

CL0499 
CL0324 

(a) Place the matchmarks on the clutch cover and 
flywheel. 

(b) Loosen each set bolt one turn at a time until spring 
tension is released. 

(c) Remove the set blots and pull off the clutch cover and 
'--______________ C_L_04_4....J9 disc. 



CL-12 

CL0314 

D7019 

CL0373 

D1467 

CLUTCH - Clutch Unit 

3. REMOVE RELEASE BEARING, FORK AND BOOT FROM 
TRANSMISSION 

(al Remove the clips, and pull off the bearing and hub. 
(bl Remove the fork and boot. 

(7M-GTE) 

1. REMOVE TRANSMISSION WITH CLUTCH COVER AND 
DISC 
(See page MT -3) 

2. REMOVE RELEASE BEARING HUB ASSEMBLY FROM 
CLUTCH COVER 
(al Using snap ring pliers, remove the snap ring. 
(bl Remove the bearing hub assembly, wave washer and 

plate washer. 

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, 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: 0.2 mm (0.008 in.) 

If runout is excessive, replace the flywheel. 



SST 

SST 

(7M-GE) 

(7M-GTE) 

CL0221 

CL0222 

CL0404 
CL0315 

CLUTCH - Clutch Unit CL-13 

4. INSPECT PILOT BEARING 
Turn the bearing by hand while applying force in the axial 
direction. 
If the bearing sticks or has much resistance, replace the 
pilot bearing. 

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

(b) Using SST, drive in a new pilot bearing. 
SST 09304-30012 

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

Width 5.0 mm (0.197 in.) 
If necessary, replace the clutch cover. 



CL-14 

(7M-GE) (7M-GTE) 

81997 CL0316 

CLUTCH - Clutch Unit 

7. INSPECT RELEASE BEARING 
Turn the bearing by hand while applying force in the axial 
direction. 
If the bearing sticks or has much resistance, replace the 
release bearing. 
HINT: The bearing is permanently lubricated and requires 
no cleaning or lubrication. 

8. IF NECESSARY, REPLACE RELEASE BEARING 
(7M-GE) 

Replace release bearing assembly. 
(7M-GTE) 

(a) Using snap ring pliers, remove the snap ring. 
(b) Remove the release bearing, plate washer and cone 

spring from the hub. 
(c) Install the cone spring, plate washer and a new release 

bearing to the hub. 

HINT: Make sure to install the cone spring in correct 
direction as shown in the figure. 

CL0317 (d) Using snap ring pliers, install the snap ring. 
~--------------------~--------~ 

3 

2,5 
CL0318 

CL0319 

CL0320 

9. (7M-GTE) 
CHECK DIAPHRAGM SPRING TIP ALIGNMENT 
(a) Using SST, install the clutch disc on the flywheel. 
SST 09301-20020 
(b) Align the matchmarks on the clutch cover and 

flywheel. 
(c) Torque the bolts on the clutch cover in the order 

shown. 
Torque: 195 kg-em (14 ft-Ib, 19 N·m) 
HINT: Temporarily tighten the No.1 and No.2 bolts. 
(d) Using a dial indicator and measuring point,check the 

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

(e) If non-alignment is excessive, bend the springs with 
SST until alignment is correct. 

SST 09333-00013 
(f) Remove the clutch cover and disc. 
HINT: Loosen each set bolt one turn at a time until spring 
tension is released. 



Flywheel 
Side ... 

7M-GE 

7M-GTE 

6 2,5 

(~ 

B 1998 CL0321 

CL0450 

SST 

CL0425 CL0426 

CL0352 

CL0468 

CLUTCH - Clutch Unit 

INSTALLATION OF CLUTCH UNIT 
(See page CL-11) 

(7M-GE) 

1_ INSTALL CLUTCH DISC ON FLYWHEEL 
Using SST, install the disc on the flywheel. 
SST 09301-20020 

2_ INSTALL CLUTCH COVER 

CL-15 

(a) Align the matchmarks on the clutch cover and 
flywheel. 

(b) Torque the bolts on the clutch cover in the order 
shown. 

Torque: 195 kg-em (14 ft-Ib, 19 N·m) 
HINT: Temporarily tighten the No.1 and No.2 bolts. 

3. CHECK DIAPHRAGM SPRING TIP ALIGNMENT 
Using a dial indicator with roller instrument, check the 
diaphragm spring tip alignment. 
Maximum non-alignment: 0.5 mm (0.020 in.) 
If alignment is not as specified, using SST, adjust the di-
aphragm spring tip alignment. 
SST 09333-00013 

5. APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE 
GREASE (NLGI NO.2) OR MP GREASE 
(a) 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 
• Release bearing hub inside groove 

(b) Apply MP grease to the front surface of the release 
bearing. 



CL-16 CLUTCH - Clutch Unit 

6. INSTALL BOOT, FORK AND RELEASE BEARING TO 
TRANSMISSION 

7 . INSTALL TRANSMISSION 
(See page MT -6) 

(7M-GTE) 
1. INSTALL RELEASE BEARING HUB ASSEMBLY TO CLUTCH 

COVER 
(a) Apply MP grease to the release bearing contact 

CL0517 surface. 
~-------------------------=~ 

CL0322 

(b) Install the plate washer, wave washer and bearing hub 
assembly. 

(c) Using a screwdriver, install the snap ring. 
HINT: Support the release bearing under with a spacer 
or such to raise the bearing hub assembly. 

2. INSTALL TRANSMISSION WITH CLUTCH COVER AND 
DISC 
(See page MT-6) 
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MT-2 MANUAL TRANSMISSION - Description 

DESCRIPTION 
Transmission 

• Transmission types W 58 and R 154 are constant mesh synchronizers for forward gear and a sliding mesh 
reverse gear. 

The specifications and cross-section diagram are a shown. 

W58 

Rl54 

Specifications 

~ 
Transmission Type W58 

Type of Engine 
Item ~ 7M-GE 

1 st 3.285 

2nd 1.894 

3rd 1.275 
Gear Ratio 

4th 1.000 

5th 0.783 

Reverse 3.768 

Oil Capacity 2.4 liters (2.5 US qts., 2.1 Imp. qts) 

Type of Oil API GL-4 or GL-5 
SAE 75W-90 or 80W-90 

R154 

7M-GTE 

3.251 

1.955 

1.310 

1.000 

0.753 

3.180 

A3718 
E9674 

3.0 liters (3.2 US qts., 2.6 Imp. qts) 

API GL-4 or GL-5 
SAE 75W-90 



MANUAL TRANSMISSION - Precautions, Troubleshooting MT-3 

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

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Noise Transmission faulty Disassemble and inspect transmission MT-4 
Wrong oil grade Replace oil 
Oil level low Add oil 

Oil leakage Oil level too high Drain oil 
Oil seal, a-ring or gasket worn or Replace oil seal, a-ring or gasket MT-4 
damaged 

Hard to shift or will Spline on input shaft dirty or burred Repair as necessary MT-4 
not shift Transmission faulty Disassemble and inspect transmission MT-4 

Jumps out of gear Transmission faulty Disassemble and inspect transmission MT-4 



MT-4 MANUAL TRANSMISSION - Removal and Installation of Transmission 

PR0004 

MT0227 

REMOVAL AND INSTALLATION OF 
TRANSMISSION 

Removal of Transmission 
1. REMOVE NEGATIVE BATTERY CABLE 

CAUTION: Work must be started after approx. 20 se-
conds or longer from the "LOCK" position and the nega-
tive (-) terminal cable is disconnected from the battery. 

2. REMOVE CENTER CLUSTER FINISH PANEL 

3. REMOVE SHIFT LEVER FROM INSIDE OF VEHICLE 

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

5. REMOVE PROPELLER SHAFT 

6. 

7. 

8. 

Remove the propeller shaft and insert SST into the exten-
sion housing. 
SST 09325-20010 (for W58 MIT) 

09325-40010 (for R 154 MIT) 

DISCONNECT EXHAUST FRONT PIPE FROM TAIL PIPE 
(a) Remove the rubber hanger. 
(b) Disconnect the pipe at the front side of the converter. 

(R154 MIT) 
REMOVE EXHAUST FRONT PIPE 
(a) Disconnect the exhaust pipe bracket from the clutch 

housing. 
(b) Remove the nuts and exhaust pipe from the exhaust 

manifold. 

DISCONNECT SPEEDOMETER CABLE 

9. DISCONNECT BACK-UP LIGHT SWITCH CONNECTOR 
AND REAR SPEED SENSOR CONNECTOR (wi A.B.S.) 



W58 

MANUAL TRANSMISSION - Removal and Installation of Transmission MT-5 

R154 

MT031 5 MT0303 

MT0228 

10. REMOVE CLUTCH RELEASE CYLINDER 

11. REMOVE STARTER 
Remove the mounting bolts and lay the starter alongside 
the engine. 

12. JACK UP TRANSMISSION SLIGHTLY 
Raise the transmission enough to remove the weight from 
the rear support. 

13. REMOVE ENGINE REAR MOUNTING 

14. REMOVE TRANSMISSION MOUNTING BOLTS AND 
FLYWHEEL HOUSING UNDER COVER 

15.-1 (W58 MIT) 

REMOVE TRANSMISSION ASSEMBLY 
Pull out the transmission down and toward the rear. 

15.-2 (R154 MIT) 

REMOVE TRANSMISSION ASSEMBLY WITH CLUTCH 
COVER AND DISC 
(a) Remove the two clutch housing covers. 
(b) Pull out the release fork through the left clutch hous-

ing hole. 

(c) Place the matchmarks on the clutch cover and 
flywheel. 

(d) Remove the clutch cover set bolts while turning the 
crankshaft pulley. 

HINT: Loosen each set bolt one turn at a time until spring 
tension is released. 
(e) Remove the clutch cover and disc from the flywheel, 

and fully move them toward the transmission. 
(f) Pull out the transmission with the clutch cover and 

L-_____________ M_TO_3_05---' disc. 



MT-6 MANUAL TRANSMISSION - Removal and Installation of Transmission 

MT0306 

MT0305 

Installation of Transmission 
1-1. (R154) 

PLACE TRANSMISSION AT INSTALLATION POSITION, 
AND INSTALL TRANSMISSION MOUNTING BOLTS 

(a) Apply molybdenum disulphide lithium base grease to 
the following parts: 

• Release bearing hub inside groove 

• Input shaft spline 
• Release fork contact surface 

(b) Install the clutch cover and disc on the retainer and 
input shaft spline. 

(c) Align the input shaft tip with the pilot bearing, and 
push the transmission fully into position. 

(d) Install the two mounting bolts of the upper transmis-
sion, and torque the bolts. 

Torque: 400 kg-em (29 ft-Ib, 39 Nom) 

(e) Align the matchmarks on the clutch cover and 
flywheel. 

(f) Tighten the clutch cover set bolts evenly and gradu-
ally while turning the crankshaft pulley. Make sever-
al passes around the cover until the cover is snug. 
Torque the bolts. 

Torque: 195 kg-em (14 ft-Ib, 19 Nom) 

(g) Install the release fork to the release fork support 
through the left clutch housing hole. 

(h) Install the two clutch housing covers. 
Torque: 120 kg-em (9 ft-Ib, 12 Nom) 

1-2. (W58) 
PLACE TRANSMISSION AT INSTALLATION POSITION, 
AND INSTALL TRANSMISSION MOUNTING BOLTS 

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

(b) Install the two mounting bolts of the upper transmis-
sion, and torque the bolts. 

Torque: 400 kg-em (29 ft-Ib, 39 Nom) 



W58 

MANUAL TRANSMISSION - Removal and Installation of Transmission MT-7 

MT0228 

MT0315 MT0303 

MT0227 

MT0226 

2. INSTALL ENGINE REAR MOUNTING 
Install the eight bolts, and torque them. 
Torque: 250 kg-em (18 ft-Ib, 25 Nom) 

3. INSTALL TRANSMISSION MOUNTING BOLTS AND 
FLYWHEEL HOUSING UNDER COVER 
Install and torque the bolts. 
Torque: 

Transmission mounting bolt 400 kg-em 
(29 ft-Ib, 39 Nom) 

Stiffener plate bolt 380 kg-em 
(27 ft-Ib, 37 Nom) 

4. INSTALL STARTER 
Install the starter, and torque the bolts. 

5. INSTALL CLUTCH RELEASE CYLINDER 
Install and torque the two bolts. 
Torque: 120 kg-em (9 ft-Ib, 12 Nom) 

6. CONNECT BACK-UP LIGHT SWITCH CONNECTOR AND 
REAR SPEED SENSOR CONNECTOR (wI A.B.S.) 

7. CONNECT SPEEDOMETER CABLE 

8. (R154) 
INSTALL EXHAUST FRONT PIPE 
(a) Install the exhaust front pipe and nuts to the exhaust 

manifold. Torque the nuts. 
Torque: 630 kg-em (46 ft-Ib, 62 Nom) 
(b) Connect the exhaust pipe bracket to the clutch 

housing. 



MT-8 MANUAL TRANSMISSION - Removal and Installation of Transmission 

u 
Matchmarks 

PR0134 

9. CONNECT EXHAUST FRONT PIPE TO TAIL PIPE 

(a) Connect the front pipe to the tail pipe, and torque the 
bolts. 

Torque: 440 kg-cm (32 ft-Ib, 43 N·m) 

(b) Install the rubber hanger. 

10. INSTALL PROPELLER SHAFT 
(a) Align the matchmarks on both flanges. 

(b) Install and torque the bolts. 

Torque: 
Propeller shaft flange 

750 kg-cm (54 ft-Ib. 74 N·m) 

Center support bracket 
500 kg-cm (36 ft-Ib. 49 N·m) 

11. FILL WITH TRANSMISSION OIL 

Oil grade: API GL-4 or GL-5 

Viscosity: 
W58 MIT SAE 75W-90 or 80W-90 
R154 MIT SAE 75W-90 

Capacity: 
W58 MIT 2.4 liters (2.5 US qts. 2.1 Imp. qts) 
R154 MIT 3.0 liters (3.2 US qts. 2.6 Imp. qts) 

12. INSTALL SHIFT LEVER 

13. INSTALL CENTER CLUSTER FINISH PANEL 

14. INSTALL NEGATIVE BATTERY CABLE 

15. PERFORM ROAD TEST 
Check for any abnormal noise or operation. 



MANUAL TRANSMISSION - Components (W58 Transmission) MT-9 

Components (W58 Transmission) 

* 250 (18.25) 

\---- Transmission Case 

Clutch Housing--

Intermediate Plate 

Input Shaft 

Front Bearing Retainer 

410 (30.40) 

* 250118.25) 

Back-Up Light Switch 

I 410 (30.40) I 

"'="""'--:I~T-------Output Shaft 

_______ Locking Ball 
~------ Spring 
------*Straight Screw Plug 

I 250 (18.25) I 

Counter Gear 

185 (13. 18) 

Rear Speed Sensor 

0=1; 
? --

Shift Lever Control Retainer 

410 (30.40) 

Extension Housing 

I kg-cm (ft-Ib. N·m) I : Specified torque 

• Non-reusable part 

* Precoated part 

I 
I 

, 

I 375 (27.37) 
130 (9. 13) i Restrict Pin 

o I c #- Speedometer Driven Gear 

WM0319 
WM0321 
WM0286 



MT-10 MANUAL TRANSMISSION - Components (W58 Transmission) 

Components (Cont'd) 

No.1 Shift Fork 

No.1 Shift Fork Shaft 

0--- No.1 Interlock Pin 

125 (9, 12) 

Reverse Shift Arm 

I No.2 Interlock Pin 

No.2 Shift Fork Shaft I @ 

No.3 Interlock Pin ~ 

~.:j' <? No.3 Shift Fork 

9c:JY 
No.2 Shift Fork 

~ No.4 Shift Fork Shaft 

rf) Reverse Idler Gear 
cSJf> Shaft Stopper 

No.3 Shift Fork Shaft 

Input Shaft 
Output Shaft 

I 
I 
I 

Synchronizer Ring I 

Intermediate Plate ---'---\)J 

Counter Gear 

Bearing 

I kg·cm (ft-Ib, N·m) I : Specified torque 

• Non-reusable part 

Snap Ring 

5th Gear 

Reverse Gear 

Spacer 

i~!ng 

Snap Ring 

~~ 
Bearing 

Counter 5th Gear 

~;pi 
Speedometer 
Drive Gear 

~l~~::~;::ng 
~ 

Reverse Idler Gear 
Synchronizer Ring 

Reverse Idler Gear Shaft 

WM0287 
WM0288 



MANUAL TRANSMISSION - Disassembly of Transmission MT-11 

WM0274 

WM0256 

E9777 

E9864 

DISASSEMBLY OF TRANSMISSION 
(See pages MT-9, 10) 

1 . REMOVE BACK-UP LIGHT SWITCH, REAR SPEED SENSOR 
(wI A.B.S.) AND SPEEDOMETER DRIVEN GEAR 

2. REMOVE CLUTCH HOUSING FROM TRANSMISSION 
CASE 
Remove nine bolts and clutch housing from transmission 
case. 

3. REMOVE SHIFT LEVER RETAINER 
(a) Remove the six bolts. 
(b) Remove shift lever retainer and oil baffle plate. 

4. REMOVE RESTRICT PIN 

5. REMOVE EXTENSION HOUSING 
(a) Remove the shift lever housing set bolt. 



MT-12 MANUAL TRANSMISSION - Disassembly of Transmission 

WM0250 

E9775 

WM0166 

WM0013 

(b) Remove the nine bolts. 

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

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

(e) Pull out the extension housing. 

6. REMOVE FRONT BEARING RETAINER AND BEARING 
SNAP RINGS 

(a) Remove seven bolts and front bearing retainer. 

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

7 . SEPARATE INTERMEDIATE PLATE FROM TRANSMISSION 
CASE 

(a) Using a plastic hammer, carefully tap the transmis-
sion case. 

(b) Pull the transmission case from the intermediate plate. 

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. 



MANUAL TRANSMISSION - Disassembly of Transmission MT-13 

E9786 

WM0027 

E9789 

9. REMOVE LOCKING BALL AND SPRING 

(a) Using SST, remove the four plugs. 

SST 09313-30021 

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

10. REMOVE SHIFT FORKS, SHIFT FORK SHAFTS AND 
REVERSE IDLER GEAR 

(a) Pry out the lock washer of No.1 shift fork and remove 
the set bolt. 

(b) Pry out the lock washer of No.2 shift fork and remove 
the set bolt. 

(c) Using two screwdriver and a hammer, tap out the snap 
ring of No.1 fork shaft. 



MT-14 MANUAL TRANSMISSION - Disassembly of Transmission 

E9793 

WM0028 

WM0030 

(d) Using two screwdriver and hammer, tap out the snap 
ring of No.2 fork shaft. 

(e) Remove the reverse idler gear shaft stopper. 

(f) Remove the reverse idler gear and shaft. 

(g) Remove No.1 shift fork and shaft. 

(h) Using a magnetic finger, remove No.1 and No.2 in-
terlock pins. 



MANUAL TRANSMISSION - Disassembly of Transmission MT-15 

WM0032 

T 
··L 

WM0035 

WM0036 

(i) Remove No.2 shift fork and shaft. 

(j) Using a magnetic finger, remove No.3 interlock pin. 

(k) Using a pin punch and hammer, drive out No.3 fork 
shaft pin. 

(I) Pull out No.4 shift fork shaft. 

(m) Remove NO.3 shift fork, fork shaft and reverse shift 
arm with the pin. 



MT-16 MANUAL TRANSMISSION - Disassembly of Transmission 

WM0040 

WM0043 
WM0042 

11. REMOVE SPEEDOMETER DRIVE GEAR 

Pry out both ends of the clip and remove the drive gear. 

12. MEASURE COUNTER FIFTH GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the counter 5th gear thrust 
clearance. 

Standard clearance: 0.10 - 0.41 mm 
(0.0039 - 0.0161 in.) 

Maximum clearance: 0.46 mm (0.0181 in.) 

13. REMOVE COUNTER REAR BEARING, SPACER, COUNTER 
FIFTH GEAR AND NEEDLE ROLLER BEARING 

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

(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. 

14. REMOVE NO.3 HUB SLEEVE ASSEMBLY 

(a) Using two screwdrivers and a hammer, tap out the 
snap ring. 



MANUAL TRANSMISSION - Disassembly of Transmission MT-17 

WM0270 

E9809 

E98ll 

(b) Using SST, remove No.3 clutch hub. 

SST 09950-20017 

NOTICE: latch the claw of the SST onto the clutch hub 
not the shifting key retainer. 

15. 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 

16. REMOVE REVERSE GEAR 

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

(b) Using SST, remove the reverse gear. 

SST 09950-20017 



MT-18 MANUAL TRANSMISSION - Disassembly of Transmission 

E9813 

E9814 

/ E9815 

E9755 

17. REMOVE CENTER BEARING RETAINER 

(a) Using a torx socket wrench, unscrew the torx screws 
and remove the retainer. 

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

18. 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 intermediate plate 
with a plastic hammer. 

(b) Remove the input shaft from output shaft. 

19. INSPECT BACK UP LIGHT SWITCH 

Check that there is continuity between terminal as shown. 

Switch Position Specified 

Push Continuity 

Free No continuity 

If operations not as specified, replace switch. 



MANUAL TRANSMISSION - Component Parts (Input Shaft Assembly) MT-19 

Snap Ring 

Snap Ring 

• Non·reusable part 

09739 

/I~ 

09740 

COMPONENT PARTS 
Input Shaft Assembly 
COMPONENTS 

Input Shaft 

Synchronizer Ring 

Roller Bearing 

INSPECTION OF INPUT SHAFT ASSEMBLY 
INSPECT SYNCHRONIZER RING 

WM0301 

(a) Turn the ring and push it in to check the braking action. 

(b) Measure the clearance between the synchronizer ring 
back and the gear spline end: 

Standard clearance: 0.7 - 1.7 mm 
(0.028 - 0.067 in.) 

Minimum clearance: 0.5 mm (0.020 in.) 
If the clearance is less than the limit, replace the synchroniz-
er ring. 



MT-20 MANUAL TRANSMISSION - Component Parts (Input Shaft Assembly) 

WM0067 

WM0068 

WM0069 

REPLACEMENT OF BEARING 

IF NECESSARY, REPLACE INPUT SHAFT BEARING 

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

(b) Using a press, remove the bearing. 

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

SST 09506-35010 

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

Mark Thickness mm (in.) 

1 2.05 - 2.10 (0.0807 - 0.0827) 
2 2.10 - 2.15 (0.0827 - 0.0846) 
3 2.15 - 2.20 (0.0846 - 0.0866) 
4 2.20 - 2.25 (0.0866 - 0.0886) 
5 2.25 - 2.30 (0.0886 - 0.0906) 

11 2.30 - 2.35 (0.0906 - 0.0925) 
12 2.35 - 2.40 (0.0925 - 0.0945) 



MANUAL TRANSMISSION - Component Parts (Output Shaft Assembly) MT-21 

Output Shaft Assembly 
COMPONENTS 

Hub Sleeve No.2 Shifting Key 

Shifting Key Spring 

Synchronizer Ring 

Ball 

~ --~ 1 
Clutch Hub No.1 

Synchronizer Ring [J -ro_~~\I\ \ ar-\10' 
'I ~~\J ~ 2nd Gear 

Needle Roller Bearing 

~\~ r \, '" Bearing 

1);)1 Inner Race 
Needle Roller Bearing 

Shifting Key 
Shifting Key Spring 

WM0051 

WM0052 

WM0300 

DISASSEMBLY OF OUTPUT SHAFT ASSEMBLY 

1. REMOVE OUTPUT SHAFT CENTER BEARING AND FIRST 
GEAR ASSEMBLY 

(a) Shift No.1 hub sleeve onto the 2nd gear. 

(b) Using a press, remove the center bearing, 1 st gear, 
needle roller bearing, inner race and synchronizer ring. 

2. REMOVE LOCKING BALL 

Using a magnetic finger, remove the locking ball. 
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WM0053 

D6600 

WM0054 

WM0055 

D6600 

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

Using a press, remove the parts from the shaft as an as-
sembly. 

4. REMOVE THE HUB SLEEVE NO.1, SHIFTING KEYS AND 
SPRINGS FROM CLUTCH HUB NO.1 
Using a screwdriver, remove the two shifting key springs, 
three shifting keys and hub sleeve No.1 from clutch hub 
No.1. 

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

(b) Using a press, remove No.2 hub sleeve, synchroniz-
er ring and 3rd gear. 

6. REMOVE THE HUB SLEEVE NO.2 



3rd 
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2nd 1 st 

3rd 
2nd 

E9822 

WM0065 

INSPECTION OF OUTPUT SHAFT ASSEMBLY 
1. MEASURE EACH GEAR THRUST CLEARANCE 

2. 

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: 0.30 mm (0.0118 in.) 

MEASURE EACH GEAR OIL CLEARANCE 
Using a dial indicator, measure the oil clearance of each 
gear. 
Standard clearance: 

1st and 2nd gear 0.009 - 0.060 mm 
(0.0004 - 0.0024 in.) 

3rd gear 0.060 - 0.103 mm 
(0.0024 - 0.0041 in.) 

Maximum clearance: 
1 st and 2nd gear 0.15 mm (0.0059 in.) 
3rd gear 0.20 mm (0.0079 in.) 

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

3. INSPECT SYNCHRONIZER RINGS 
(a) Turn the ring and push it in to check the braking action. 

(b) Measure the clearance between the synchronizer ring 
back and the gear spline end. 

Standard clearance: 0.7 - 1.7 mm 
(0.028 - 0.067 in.) 

Minimum clearance: 0.5 mm (0.020 in.) 

If the clearance is less than the limit, replace the synchroniz-
er ring. 
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WM0066 

WM0204 

WM0057 

WM0059 

4. MEASURE 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 limit, replace the shift fork or 
hub sleeve. 

5. INSPECT OUTPUT SHAFT AND INNER RACE 

(a) Using calipers, measure the output shaft flange 
thickness. 

Minimum thickness: 5.60 mm (0.2205 in.) 

(b) Using calipers, measure the inner race flange 
thickness. 

Minimum thickness: 4.76 mm (0.1874 in.) 

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

Minimum diameter: 
2nd gear 42.84 mm (1.6866 in.) 
3rd gear 27.86 mm (1.0968 in.) 

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

Minimum diameter: 42.85 mm (1.6870 in.) 



Front .. 
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No.2 No.1 

WM0265 
C5900 

WMOl14 

WMOl15 

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

ASSEMBLY OF OUTPUT SHAFT ASSEMBLY 

1. INSERT NO.1 AND NO.2 CLUTCH HUB 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 not in line. 

2. INSTALL THIRD GEAR AND NO.2 CLUTCH HUB ON OUT-
PUT 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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r 
WMOl16 WM0054 

WMOl18 

WMOl19 

E9840 

3. INSTALL SNAP RING 

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

Mark Thickness mm (in.) 

D 1.80 - 1.85 (0.0709 - 0.0728) 
1 1 1.86 - 1.91 (0.0732 - 0.0752) 
12 1.92 - 1.97 (0.0756 - 0.0776) 
13 1.98 - 2.03 (0.0780 - 0.0799) 
14 2.04 - 2.09 (0.0803 - 0.0823) 
15 2.10 - 2.15 (0.0827 - 0.0846) 

4. MEASURE THIRD GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the 3rd gear thrust 
clearance. 

Standard clearance: 0.10 - 0.25 mm 
(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. 

6. MEASURE 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.) 



SST 
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WM0120 

WM0121 

WM0122 

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

(b) Apply gear oil to the bearing. 

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

(d) Install the assembly on the output shaft with the syn-
chronizer 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 from 
falling. 

SST 09506-35010 

9. 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.) 
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Counter Gear and Reverse Idler Gear 
COMPONENTS 

Reverse Idler Gear Shaft Stopper SR' 

b.. ./ ......... '... ......' (ij , nap mg 

r 
I 
I 

~ ... ~ . ,! 0 il \: ,; m..------- I 
. )) ~. Reverse Idler Gear Shaft 

Bearing 

Reverse Idler Gear 

Roller Bearing 
Snap Ring 

Sh ifting Key Spring 
~ 

Shifting 
Key 

Clutch Hub NO.3 

Spacer 

Synchronizer Ring 

I 
I 
~ 

Bearing 

Cou nter 5th Gear 

I kg-em (ft-Ib, N·m) I : Specified torque 
WM0299 

E9848 

DISASSEMBLY OF COUNTER GEAR ASSEMBLY 

REMOVE HUB SLEEVE SHIFTING KEYS AND SPRINGS FROM 
CLUTCH HUB 

(a) Using a screwdriver, remove rear side shifting key 
spring and three keys and hub sleeve from clutch hub_ 

(b) Using a screwdriver, remove retainer and front side 
shifting key spring. 
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E9846 

E9850 

WM0064 

INSPECTION OF COUNTER GEAR 

1. MEASURE COUNTER 5TH GEAR OIL CLEARANCE 

(a) Install, spacer, counter 5th gear and needle roller bear-
ing to counter gear. 

(b) Using a dial indicator, measure counter 5th gear oil 
clearance. 

Standard clearance: 0.009 - 0.062 mm 
(0.0004 - 0.0024 in.) 

Maximum clearance: 0.15 mm (0.0059 in.) 

If the clearance exceeds the limit, replace the counter gear 
or needle roller bearing or counter 5th gear. 

2. INSPECT COUNTER GEAR 

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

Minimum diameter: 
Part A 26.835 mm (1.0564 in.) 
Part B 29.81 mm (1.1736 in.) 

3. INSPECT SYNCHRONIZER RINGS 

(a) Turn the ring and push it in to check the braking action. 

(b) Measure the clearance between the synchronizer ring 
back and the gear spline end. 

Standard clearance: 0.7 - 1.17 mm 
(0.028 - 0.067 in.) 

Minimum clearance: 0.5 mm (0.020 in.) 

If the clearance is less than the limit, replace the synchroniz-
er ring. 
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WM0066 

WM0073 

WM0077 

4. MEASURE 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 limit, replace the shift fork or 
hub sleeve. 

REPLACEMENT OF BEARING 
1. IF NECESSARY, REPLACE COUNTER GEAR FRONT BEAR-

ING AND SIDE RACE 
(a) Using snap ring pliers, remove the snap ring. 

(b) Using a press and SST, press out the bearing. 

SST 09950-00020 

(c) Check the side race for wear or damage. 

(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 new bearing, side 
race and inner race. 

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

Mark Thickness mm (in.) 

1 2.05 - 2.10 (0.0807 - 0.0827) 
2 2.10 - 2.15 (0.0827 - 0.0846) 
3 2.15 - 2.20 (0.0846 - 0.0866) 
4 2.20 - 2.25 (0.0866 - 0.0886) 
5 2.25 - 2.30 (0.0886 - 0.0906) 
6 2.30 - 2.35 (0.0906 - 0.0925) 
7 2.35 - 2.40 (0.0925 - 0.0945) 
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WM0079 

SST 
WM0078 

Front .. 

WM0131 C5900 

I----SST 

WM0132 

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. 

(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 trans-
mission is assembled. 

ASSEMBLY OF COUNTER GEAR ASSEMBLY 
INSERT NO.3 CLUTCH HUB INTO HUB SLEEVE 

(a) Install No.3 clutch hub and the 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. 

(c) Using SST, install the shifting key retainer. 
SST 09238-47012 

INSPECTION OF REVERSE IDLER GEAR 
1. MEASURE REVERSE IDLER GEAR OIL CLEARANCE 

Using a dial indicator, measure 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.) 
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E3277 

2. MEASURE 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.) 
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Front Bearing Retainer ----j 

• Non-reusable part 

WM0071 

WM0072 

Front Bearing Retainer 
COMPONENTS 

• Oil Seal 

REPLACEMENT OF OIL SEAL 

WM0295 

IF NECESSARY, REPLACE FRONT BEARING RETAINER OIL 
SEAL 

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

(b) Using SST, press in a new oil seal. 

SST 09608-20012 (09608-03020, 09608-00080) 
Drive in depth: 11.4 - 12.0 mm from retainer end 

(0.449 - 0.472 in.) 



MT-34 MANUAL TRANSMISSION - Component Parts (Extension Housing) 

Bearing 
Snap Ring 

I kg-cm (ft-Ib, N·m) I : Specified torque 
• Non-reusable part * Precoated part 

Extension Housing 
COMPONENTS 

[ 400 (29, 39) '¢-"-' _JI . 
;)) \ Shift Lever Housmg 

• Oil Seal 

Extension Housing 

REPLACEMENT OF REVERSE RESTRICT PIN 

1 . REMOVE REVERSE RESTRICT PIN 

(a) Using SST, remove the screw plug. 
SST 09313-30021 

WM0322 

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

(c) Pull off the lever housing and slide out the shaft. 
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Reverse Restrict Pin 

E9877 

Slotted 
Spring Pin 

E9885 

WM0083 

WM0086 

2. INSPECT REVERSE RESTRICT PIN 

3. 

Turn and push the reverse restrict pin by hand while ap-
plying direction. 

INSTALL REVERSE RESTRICT PIN 
(a) Install the lever housing. 
(b) Using a pin punch and hammer, drive in the slotted 

spring pin as shown. 

(c) Apply liquid sealer to the plug. 
Sealant: Part No. 08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(d) Install and torque the screw plug. 
Torque: 250 kg-em (18 ft-Ib, 25 N·m) 

REPLACEMENT OF BEARING 
IF NECESSARY, REPLACE REAR BEARING OUTER RACE 

(a) Remove the outer race from the extension housing. 
(1) Using two screwdrivers, remove the snap ring. 

(2) Using SST, tap out the outer race. 
SST 09608-12010 (09608-00020, 09608-00050) 
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WM0088 

SST 

WM0110 

SST 

WM0112 

(b) Install the bearing outer race. 

(1) Using SST, install a new outer race. 

SST 09608-35014 (09608-06020, 09608-06100) 

(2) Install the snap ring. 

REPLACEMENT OF OIL SEALS 

1. IF NECESSARY, REPLACE SPEEDOMETER GEAR OIL SEAL 
(a) Using SST, remove the oil seal. 

2. 

SST 09921-00010 
(b) Using SST, install a new oil seal. 

SST 09201-60011 
Oil seal depth: 25 mm (0.98 in.) 

IF NECESSARY, REPLACE 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 
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WM0078 

D6662 

WM0124 

ASSEMBLY OF TRANSMISSION 
(See pages MT-9, 10) 

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 needle roller bearing to the input shaft. 

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

(d) Using SST, install the counter gear center bearing out-
er race. 

SST 09316-60010 (09316-00010) 
HINT: Be careful not to damage the bearing rollers. 
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E9896 

WM0126 

WM0127 

3. INSTALL BEARING RETAINER 
(a) Using snap ring pliers, install the bearing snap ring. 
HINT: Be sure the snap ring is flush with the intermedi-
ate plate surface. 

(b) Using a torx socket wrench, tighten the screws. 
Torque: 130 kg-em (9 ft-Ib, 13 N ·m) 

4. INSTALL REVERSE GEAR 
Using SST, install the reverse gear. 
SST 09312-20011 

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

Mark Thickness mm (in.) Mark Thickness mm (in.) 

5 2.25 - 2.30 (0.0886 - 0.0906) 17 2.61 - 2.66 (0.1028 - 0.1047) 
11 2.30 - 2.35 (0.0906 - 0.0925) 18 2.67 - 2.72 (0.1051 - 0.1071) 
12 2.35 - 2.40 (0.0925 - 0.0945) 19 2.73-2.78 (0.1075-0.1094) 
13 2.40 - 2.45 (0.0945 - 0.0965) 20 2.79 - 2.84 (0.1098 - 0.1118) 
14 2.45 - 2.50 (0.0965 - 0.0984) 21 2.85-2.90 (0.1122-0.1142) 
15 2.50 - 2.55 (0.0984 - 0.1004) 22 2.91 - 2.96 (0.1146- 0.1165) 
16 2.55 - 2.60 (0.1004 - 0.1024) 23 2.97 - 3.02 (0.1169 - 0.'" 89) 

(b) Using a snap ring pliers, install snap ring. 
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WM0129 

WM0130 

6. INSTALL FIFTH GEAR AND OUTPUT SHAFT REAR 
BEARING 

Using SST, install the 5th gear and rear bearing. 
SST 09312-20011 

7. INSTALL SNAP RING 

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

Mark Thickness mm (in.) Mark Thickness mm (in.) 

8 2.31 - 2.36 (0.0909 - 0.0929) 12 2.55 - 2.60 (0.1004 - 0.1024) 

9 2.37 - 2.42 (0.0933 - 0.0953) 13 2.61-2.66(0.1028-0.1047) 

10 2.43 - 2.48 (0.0957 - 0.0976) 14 2.68 - 2.73 (0.1055 - 0.1075) 

11 2.49 - 2.54 (0.0980 - 0.1000) 15 2.74-2.79 (0.1079-0.1098) 

(b) Using a screw driver and hammer, install snap ring. 

8. INSTALL NO.3 CLUTCH HUB 

Using SST, drive in NO.3 clutch hub. 
SST 09316-60010 (09316-00010, 09316-00070) 
HINT: When installing the clutch hub, support the coun-
tershaft in front with a 3-5 Ib hammer or equivalent. 

9. 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) 
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WM0135 

WM0136 

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

10. INSTALL SPACER. SYNCHRONIZER RING, NEEDLE 
ROLLER BEARING AND COUNTER FIFTH GEAR 

(a) Install the bearing spacer. 

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

(c) Assemble the counter 5th gear, synchronizer ring and 
needle roller bearings. 

(d) Install the 5th gear assembly with the synchronizer 
ring slots aligned with the shifting keys. 

11 . INSTALL SPACER AND BEARING 

(a) Install the spacer. 

(b) Install the bearing with the ball shield toward the rear. 

(c) Using a hammer and socket wrench, drive in the 
bearing. 

HINT: When driving in the bearing, support the counter-
shaft in front with a 3-5 Ib hammer or equivalent. 

12. INSTALL SNAP RING 

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

Mark Thickness mm (in.) Mark Thickness mm (in.) 

1 1.90 - 1.95 (0.0748 - 0.0768) 5 2.14 - 2.19 (0.0843 - 0.0862) 

2 1.96 - 2.01 (0.0772 - 0.0791) 6 2.20 - 2.25 (0.0866 - 0.0886) 

3 2.02 - 2.07 (0.0795 - 0.0815) 7 2.26 - 2.31 (0.0890 - 0.0909) 

4 2.08 - 2.13 (0.0819 - 0.0839) 
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WM0140 

E9802 

WM0149 

WM0150 

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

13. INSTALL SPEEDOMETER 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. 

14. MEASURE COUNTER FIFTH GEAR THRUST CLEARANCE 

Using a feeler gauge, measure counter 5th gear thrust 
clearance. 
Standard clearance: 0.10 - 0.41 mm 

(0.0039 - 0.0161 in.) 

15. INSTALL SHIFT FORKS, SHIFT FORK SHAFTS AND 
REVERSE IDLER GEAR 

(a) Install the reverse idler gear and shaft. 
(b) Install No.3 shift fork, No.3 fork shaft and reverse shift 

arm. 
(1) Coat the pin with MP grease and insert it into the 

reverse shift head hole. 

(2) Insert No.3 shift fork shaft through No.3 shift 
fork and the reverse shih arm. 

(3) Align No.3 shift fork with the No.3 hub sleeve 
groove, put the reverse shift arm into the pivot 
of bearing retainer and align the reverse shift arm 
shoe with the reverse idler gear groove .Install 
No.3 shift fork shaft to the intermediate plate. 
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WM0151 

WM0035 

WM0154 

(c) Install NO.4 shift fork shaft. 

(1) Push the pin, which was inserted into the reverse 
shift arm hole, into the groove of No.3 shift fork 
shaft. 

(2) Insert No.3 shift fork shaft through No.3 shift 
fork and the reverse shift arm. 

(3) Align No.3 shift fork with the No.3 hub sleeve 
groove, put the reverse shift arm into the pivot 
of bearing retainer and align the reverse shift arm 
shoe with the reverse idler gear groove. Install 
No.3 shift fork shaft to the intermediate plate. 

(d) Using a pin punch and hammer, drive in the slotted 
spring pin until it is flush with the fork. 

Apply MP grease No.3 interlock pin and install the pin 
into the intermediate plate hole. 

(f) Install No.2 shift fork and fork shaft. 

(1) Apply MP grease to No.2 interlock pin and install 
the pin into the shaft hole. 
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WM0309 WM0032 

WM0157 

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

(3) Install No.2 fork shaft to the shift fork through 
the intermediate plate. 

(g) Install the snap ring of No.2 fork shaft. 

(h) Apply MP grease to No.1 interlock pin and install the 
pin into the intermediate plate. 

(i) Install No.1 shift fork and fork shaft. 
(1) Install No.1 shift fork into the groove of No.1 hub 

sleeve. 
(2) Insert No.1 fork shaft to the shift fork through 

the intermediate plate. 

(j) Install the snap ring of No.1 fork shaft. 
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WM0027 

WM0028 

(k) Install the No.1 and No.2 shift fork set bolts with lock 
washers. 

Torque: 125 kg-em (9 ft-Ib, 12 Nom) 

(I) Using pliers, stake the bolts with lock washers. 

16. 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, 
LOCTITE 242 or equivalent 

(c) Using SST, tighten the four plugs. 

SST 09313-30021 
Torque: 250 kg-em (18 ft-Ib, 25 Nom) 

17 . INSTALL REVERSE IDLER GEAR SHAFT STOPPER 
Install the reverse idler gear shaft stopper and tighten the 
bolt. 
Torque: 250 kg-em (18 ft-Ib, 25 Nom) 
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WM0164 

Seal Packing 

WM0282 

WM0166 

Seal Packing 

WM0283 

18. DISMOUNT INTERMEDIATE PLATE FROM VISE 

(a) Dismount the intermediate plate from the vise. 

(b) Remove the bolts, nuts, plate washers and gasket. 

19. INSTALL TRANSMISSION CASE TO INTERMEDIATE 
PLATE 

(a) Apply seal packing to the transmission case as shown. 
Seal packing: Part No. 08826-00090, THREE BOND 

1281 or equivalent 

(a) Align each bearing outer race and each shift fork shaft 
end with the case holes. 

(b) Using a plastic hammer, tap on the case to install it. 

20. INSTALL BEARING SNAP RINGS 

Using snap ring pliers, install the two snap rings. 

21. INSTALL FRONT BEARING RETAINER 

(a) Apply seal packing to the retainer as shown, and in-
stall it to the transmission case. 

Seal packing: Part No. 08826-00090, THREE BOND 
1281 or equivalent 
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WM0284 

WM0254 

E9864 

(b) Apply liquid sealer to the bolt threads. 
Sealant: Part No. 08833-00080, THREE BOND 1344, 

lOCTITE 242 or equivalent 

(c) Install and torque the bolts. 
Torque: 250 kg-cm (18 ft-Ib, 25 N·m) 

22. INSTAll EXTENSION HOUSING 
(a) Insert shift and select lever into the extension housing. 

(b) Apply seal packing to the extension housing. 

Seal packing: Part No. 08826-00090, THREE BOND 
1281 or equivalent 

(c) Connect the shift and select lever to the shift fork 
shaft. 

(d) Install shift lever housing to shift and select lever shaft, 
push in the extension housing. 

(e) Install and torque the bolt. 
Torque: 400 kg-cm (29 ft-Ib, 39 N ·m) 
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WM0174 

WM0260 

(f) Install nine bolts to the extension housing. 

(g) Torque the bolts. 

Torque: 375 kg-em (27 ft-Ib. 37 N ·m) 

23. AFTER INSTALLING EXTENSION HOUSING. CHECK FOL-
LOWING ITEMS: 

(a) Check to see that input shaft and output shaft rotate 
smoothly. 

(b) Check to see that shifting can be made smoothly to 
all positions. 

24. 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: 410 kg-em (30 ft-Ib. 40 N ·m) 

25. INSTALL CLUTCH HOUSING 
(a) Install the clutch housing. 

(b) Install and torque the nine bolts. 
Torque: 375 kg-em (27 ft-Ib. 37 N ·m) 

26. INSTALL SHIFT LEVER RETAINER 

(a) Install the shift lever retainer with a oil baffle. 
(b) Install and torque the six bolts. 

Torque: 185 kg-em (13 ft-Ib. 18 N·m) 
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27. INSTALL SPEEDOMETER DRIVEN GEAR 

(a) Install the speedometer driven gear. 

(b) Install the bolt with lock plate. 

(c) Torque the bolt. 

Torque: 130 kg-em (9 ft-Ib, 13 N·m) 

28. INSTALL BACK-UP LIGHT SWITCH 

(a) Install and torque the back-up light switch. 

Torque: 410 kg-em (30 ft-Ib, 40 N ·m) 

(b) Install the wire clamp. 

29. INSTALL REAR SPEED SENSOR (wi A.B.S.) 
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Components (R 154 Transmission) 

Speedometer Driven Gear 

Back-Up Light Switch 
380 (27,37) 

Front Bearing Retainer 

Clutch Housing 

115 (8, 11) 

No.2 Shift Fork Shaft No.3 Shift Fork Shaft 

No.1 Shift Fork Shaft 

o 
o 

~ 

o 
Reverse Shift Fork --, 

Reverse Shift Head 

o~ 

o 

r 
I 
I 
1 

1 

:~ 
1 

~ 

~ 

f~ ~ SM' L,,,, Ret",,, 

\ 

2?-- Rear Speed 
~ _ ~ Sensor :; 

r----'----, 
380 (27,37) 

~ Straight Screw Plug 

I--Spring 

G!:b (((( 0-- Ball 
~ '(rrc;o 

(((((((0 0 

«(((((C; 0 

, 
~ Reverse Shift 

I 185 (13, 18) 
~ Arm Bracket 

~ ~ 
~Reverse 

Shift Arm 

Shift Lever Housing 

No.3 Shift Fork 
390 (28,38) 

No.4 Shift Fork Shaft Shift and Select Lever 

I kg-cm {ft-Ib, N·iiiiJ Specified torque 

• Non-reusable part * Precoated part RM0206 
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Input Shaft 

Counter Gear 

I 

Snap Ring 

,J 
Reverse Idler Gear 

Components (Cont'd) 

Speedometer Drive Gear 

[ 185 (13, 18) 

Snap Ring 0 

/ ___ h \ : OJ( OJ ~~. ~~~~:'::=r s=p=~=e p=;", ~~:~ 
--- ~J) Spacer 

Rear Bearing Retainer 

• 1,300 (94, 127) 

Synchronizer Ring 

No.3 Hub Sleeve 

Counter 5th Gear 

Reverse Idler Gear Shaft 

3rd Gear 

No.2 Hub Sleeve Needle Roller Bearing 

No.2 Clutch Hub 

Snap Ring 

Reverse Gear 

2nd Gear 

Needle Roller 
Bearing 

Synchronizer Ring 

[ kg-cm (ft-Ib. N·m) I : Specified torque 

• Non-reusable part 

Snap Ring 

No.1 Clutch Hub 

Thrust Washer Spacer 

1 st Gear 

Needle Roller Bearing 

Synchronizer Ring 

Output Shaft 

5th Gear 

RM0205 
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DISASSEMBLY OF TRANSMISSION 
(See pages MT-49, 50) 

1. REMOVE RELEASE FORK AND BEARING 

2. REMOVE BACK-UP LIGHT SWITCH, SPEEDOMETER 
DRIVEN GEAR, SHIFT LEVER RETAINER, REAR SPEED 
SENSOR (wi A.B.S.) AND RESTRICT PINS 

3. REMOVE CLUTCH HOUSING FROM TRANSMISSION 
L-_________________________ R_MO_O~51 CASE 

RM0166 

RM0167 

RM0208 

4. REMOVE STRAIGHT SCREW PLUG, SPRING AND BALL 
(al Using a torx socket wrench, remove the screw plug 

from the transfer adaptor. 

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

5. REMOVE EXTENSION HOUSING 
(a) Remove the ten bolts. 

(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. 
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RM0039 

RM0056 

RM0079 

RM0090 

6. REMOVE FRONT BEARING RETAINER 
(a) Remove the eight bolts. 

(b) Using a plastic hammer, tap the front bearing retainer. 

7. REMOVE BEARING SNAP RINGS 

Using snap ring pliers, remove the two snap rings. 

8. SEPARATE INTERMEDIATE PLATE FROM TRANSMISSION 
CASE 
(a) Using a brass bar and hammer, carefully tap off the 

transmission case. 
(b) Remove the transmission case from the intermediate 

plate. 

9. REMOVE MAGNET FROM INTERMEDIATE PLATE 

10. MOUNT INTERMEDIATE PLATE IN VISE 

(a) Use two clutch housing bolts, plate washers and suita-
ble 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. 
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RM0059 

11. REMOVE STRAIGHT SCREW PLUGS, LOCKING BALLS 
AND SPRINGS 

(a) Using a torx socket wrench, remove the four plugs. 

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

12. REMOVE SHIFT FORK SET BOLTS 

13. REMOVE SNAP RINGS 

Using two screwdrivers and a hammer, remove the three 
snap rings. 

14. REMOVE SLOTTED SPRING PINS 

Using a pin punch and hammer, drive out the two pins. 
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RM0091 

RM0092 

RM0093 

RM0094 

15. REMOVE NO.5 SHIFT FORK SHAFT 

Pull out No.5 shift fork shaft from the intermediate plate. 

16. REMOVE NO.2 SHIFT FORK SHAFT AND SHIFT FORK 

(a) Pull out No.2 shift fork shaft from the intermediate 
plate. 

(b) Remove No.2 shift fork. 

(c) Using a magnetic finger, remove the interlock pin from 
the intermediate plate. 

17. REMOVE NO.1 SHIFT FORK SHAFT 
(a) Pull out No.1 shift fork shaft from the intermediate 

plate. 
(b) Using a magnetic finger, remove the interlock pins 

from the shaft hole and intermediate plate. 

18. REMOVE NO.3 SHIFT FORK SHAFT AND NO.1 SHIFT 
FORK 

(a) Pull out No.3 shift fork shaft from the intermediate 
plate. 

(b) Remove No.1 shift fork. 

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

19. REMOVE NO.4 SHIFT FORK SHAFT, NO.3 SHIFT FORK 
AND REVERSE SHIFT HEAD 
(a) Pull out No.4 shift fork shaft from the intermediate 

plate. 
(b) Remove the reverse shift head and locking ball. 
(c) Remove No.3 shift fork. 



I 
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RM0033 

RM0064 

RM0174 

20. REMOVE REVERSE SHIFT ARM FROM REVERSE SHIFT 
ARM BRACKET 

21. REMOVE REVERSE SHIFT ARM BRACKET 

Remove the two bolts and the reverse shift arm bracket. 

22. 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. 

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 

24. REMOVE SPACER 
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06810 

06575 

06576 

SST 
06577 

25. MEASURE 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.) 

Maximum clearance: 0.40 mm (0.0157 in.) 

26. REMOVE NO.5 GEAR SPLINE PIECE, SYNCHRONIZER 
RING, NEEDLE ROLLER BEARING AND COUNTER FIFTH 
GEAR WITH NO.3 HUB SLEEVE 

(a) Engage the gear double meshing. 

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

(c) Remove the lock nut. 

(d) Disengage the gear double meshing. 

(e) Using SST, remove No.5 gear spline piece. 

SST 09213-31021 
(f) Remove the counter 5th gear with No.3 hub sleeve. 

27. REMOVE SHIFTING KEYS AND SPRINGS FROM 5TH GEAR 
AND NO.3 HUB SLEEVE 

\ 

Using a screwdriver, remove the three shifting keys and 
two springs. 
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06579 

06581 

06582 

RM0009 

RM0010 

28. REMOVE THRUST WASHER AND BALL 

29. REMOVE REAR BEARING RETAINER 

Remove the four bolts and rear bearing retainer. 

30. REMOVE REVERSE IDLER GEAR AND SHAFT 

Pull out the shaft toward the rear. 

31. REMOVE BEARING SNAP RING 

Using snap ring pliers, remove the snap ring. 

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 bearing 
from the output shaft. 
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SST 

-~ 

i RMOOll 

33. REMOVE COUNTER REAR BEARING FROM 
INTERMEDIATE PLATE 

Using SST, remove the counter rear bearing. 
SST 09608-12010 (09608-00020, 09608-00050) 



Snap Ring 

MANUAL TRANSMISSION - Component Parts (Input Shaft Assembly) MT-59 

Input Shaft Bearing 

E6253 

IIIii' 

09740 

06618 

COMPONENT PARTS 
Input Shaft Assembly 
COMPONENTS 

Input Shaft 

Synchronizer Ring 

Needle Roller Bearing 

WM0301 

INSPECTION OF INPUT SHAFT 
INSPECT SYNCHRONIZER RING 

(a) Turn the ring and push it in to check the braking action. 

"(b) Measure the clearance between 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 limit, replace the synchroniz-
er ring. 

REPLACEMENT OF BEARING 
IF NECESSARY, REPLACE INPUT SHAFT BEARING 

(a) Using snap ring pliers, remove the snap ring. 
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06619 

SST 

06620 

06621 06618 

(b) Using a press, remove the bearing. 

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

SST 09506-35010 

(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) 
B 2.15 - 2.20 (0.0846 - 0.0866) 
C 2.20 - 2.25 (0.0866 - 0.0886) 
D 2.25 - 2.30 (0.0886 - 0.0906) 
E 2.30 - 2.35 (0.0906 - 0.0925) 
F 2.35 - 2.40 (0.0925 - 0.0945) 
G 2.40 - 2.45 (0.0945 - 0.0965) 
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Output Shaft Assembly 
COMPONENTS 

No.2 Hub Sleeve 3rd Gear 

Snap Ring 

2nd Gear 

Synchronizer Ring 

I kg-cm (ft-Ib, N·m) I Specified torque 

_-""'~§:"§~f---- Output Shaft 

Thrust Washer 

Spacer 

5th Gear 

Speedometer Drive Gear 

Snap Ring 
185 (13, 18) I 0 

No.1 Clutch Hub ij) D---T- Snap 

Sn,p R;ng --0 ,. Of Q) t\ Q ;d R;ng 

D6594 

Spacer 

Rear Bearing Retainer 

RM0329 

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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D6595 

D6596 

D6598 

D6599 

2. REMOVE NO.1 HUB SLEEVE ASSEMBLY AND SECOND 
GEAR ASSEMBLY 

(a) Using two screwdrivers and a hammer, tap out the 
snap ring. 

(b) Using a press, remove No.1 hub sleeve, synchroniz-
er ring and 2nd gear. 

(c) Remove the needle roller bearing. 

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

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

(b) Using a press, remove No.2 hub sleeve, synchroniz-
er ring and 3rd gear. 

(c) Remove the needle roller bearing. 

4. REMOVE SHIFTING KEYS AND SPRINGS FROM HUB 
SLEEVE ASSEMBLY 

Using screwdriver, remove the three shifting keys and two 
springs. 

HINT: No.1 hub sleeve and No.2 hub sleeve. 
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3rd 2nd 1 st 

E6254 

K0685 

06614 

06611 

ABC 

06610 

INSPECT OF OUTPUT SHAFT ASSEMBLY 
1. MEASURE EACH GEAR THRUST CLEARANCE 

(a) Using a feeler garge, 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: 

Maximum clearance: 
2nd and 3rd gear 

Standard clearance: 

Maximum clearance: 

0.10 - 0.45 mm 
(0.0039 - 0.0177 in.) 
0.50 mm (0.0197in.) 

0.10 - 0.25 mm 
(0.0039 - 0.0098 in.) 
0.30 mm (0.0118in.) 

2. CHECK OIL CLEARANCE OF EACH GEAR 

Using a dial indicator, measure the oil clearance between 
the gear and shaft with the needle roller bearing installed. 

1st gear 
Standard clearance: 

Maximum clearance: 
2nd and 3rd gear 

Standard clearance: 

Maximum clearance: 

0.020 - 0.073 mm 
(0.0008 - 0.0029 in.) 
0.16 mm (0.0063 in.) 

0.015 - 0.068 mm 
(0.0006 - 0.0027 in.) 
0.16 mm (0.0063 in.) 

If the clearance exceeds the limit, replace the gear, nee-
dle 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.) 

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

Minimum diameter: 
A 1 st 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.) 
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D6612 

WM0064 

WM0066 

(c) Using a dial indicator, check the shaft runout. 

Maximum runout: 0.06 mm (0.0024 in.) 

4. INSPECT SYNCHRONIZER RINGS 

(a) Turn the ring and push it in to check the braking action. 

(b) Measure the clearance between 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 limit, replace the synchroniz-
er ring. 

5. MEASURE 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 limit, replace the shift fork or 
hub sleeve. 



Front .. 
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D6635 D6644 

GM0060 

WMOl16 

GM0047 

ASSEMBLY OF OUTPUT SHAFT ASSEMBLY 

1. INSERT NO.1 AND NO.2 CLUTCH HUB 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 not in line. 

2. INSTALL THIRD GEAR AND NO.2 HUB SLEEVE ON OUT
PUT 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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WM0117 

D6647 

RM0023 

D6652 

4. MEASURE THIRD GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the 3rd gear thrust 
clearance. 
Standard clearance: 0.10 - 0.25 mm 

(0.0039 - 0.0098 in.) 

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

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) 
0 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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D6654 

D6656 

RM0085 

RM0199 

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 syn-
chronizer ring slots aligned with the shifting keys. 

8. INSTALL STRAIGHT PIN AND FIRST GEAR THRUST 
WASHER 

Install the 1 st gear thrust washer onto the output shaft with 
the straight pin aligned with the 1 st gear thrust washer. 

9. INSTALL OUTPUT SHAFT CENTER BEARING 

Using SST, drive in the bearing with the outer race snap 
ring groove toward the rear. 

SST 09309-35010 

10. MEASURE FIRST GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the 1 st gear thrust clearance. 
Standard clearance: 0.10 - 0.45 mm 

(0.0039 - 0.0177 in.) 
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06659 

11. MEASURE SECOND GEAR THRUST CLEARANCE 

Using a dial indicator, measure the 2nd gear thrust 
clearance. 

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

12. INSTALL FIFTH GEAR 

Using SST and a press, install the 5th gear. 

SST 09316-60010 (09316-00030) 
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• Counter Gear Front Bearing 

Snap Ring 

Counter Gear and Reverse Idler Gear 

COMPONENTS 

Counter Gear 

lo~ 
R""" Idl" G", ---G ~Reverse Idler Gear Shaft 

• Non·reusable part 

Counter 5th Gear 

Needle Roller Bearing 

Thrust Washer 

No.5 Gear 
Spline Piece 

Synchronizer Ring 

No.3 Hub Sleeve 

Counter Gear Rear Bearing 

06580 

RM0325 

INSPECTION OF COUNTER GEAR 

1. CHECK OIL CLEARANCE OF 5TH GEAR 

(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 limit, replace the gear, bear-
ing or shaft. 

2. REMOVE HUB SLEEVE NO.3 SHIFTING KEYS AND 
SPRINGS FROM COUNTER 5TH GEAR 

Using a screwdriver, remove three shifting keys and two 
springs from counter 5th gear. 
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/) 

06613 

E3274 

WM0066 

Front .. 
0667006668 

3. INSPECT COUNTER GEAR 
Using a micrometer, measure the outer diameter of the 
counter gear journal. 
Minimum diameter: 27.860 mm (1.0968 in.) 

4. INSPECT SYNCHRONIZER RINGS 

(a) Turn the ring and push it in to check the braking action. 

(b) Measure the clearance between 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 limit, replace the synchroniz-
er ring. 

5. MEASURE 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 limit, 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. 
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E3277 

06623 

RM0013 

0662606622 

INSPECTION OF REVERSE IDLER GEAR 

MEASURE 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 - 0.0098 in.) 

Maximum clearance: 0.5 mm (0.020 in.) 

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

REPLACEMENT OF BEARING 

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

(b) Using SST, press out the bearing. 

SST 09950-00020 

(c) Replace the side race. 

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

(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) 
B 2.05 - 2.10 (0.0807 - 0.0827) 
C 2.10 - 2.15 (0.0827 - 0.0846) 
D 2.15 - 2.20 (0.0846 - 0.0866) 
E 2.20 - 2.25 (0.0866 - 0.0886) 
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• Non-reusable part 

D6627 

Front Bearing Retainer 
COMPONENTS 

1--------Front Bearing Retainer 

REPLACEMENT OF OIL SEAL 

RM0322 

IF NECESSARY, REPLACE FRONT BEARING RETAINER OIL 
SEAL 

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

(b) Using SST, 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 
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Case Cover Oil Receiver 

115 (8, 111 

Extension Housing 
COMPONENTS 

Extension Housing 

Slotted Spring Pin 

Reverse Restrict Pin 

i--
I 

Oil Receiver Pipe 

• Oil Seal 

/ 

Filler Plug 
I 380 (27,37) I 

I kg-cm (ft-Ib, N·m) I Specified torque 

• Non-reusable part * Precoated part 

RM0178 

SST 

/ 
K0716 

K0708 

REPLACEMENT OF OIL SEAL 

1. IF NECESSARY, REPLACE EXTENSION HOUSING OIL 
SEAL 

(a) Remove the dust deflector. 

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

(c) Using SST, drive in a new oil seal. 

SST 09325-40010 
(d) Install the dust deflector. 
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SST 

I 

D6633 

25mm D6634 

RM0210 

RM0211 

K0714 

2. IF NECESSARY, REPLACE SPEEDOMETER DRIVEN GEAR 
OIL SEAL 

(a) Using SST, pull out the oil seal. 

SST 09921-00010 

(b) Using SST, drive in a new oil seal into the sleeve. 

SST 09201-60011 
Drive in depth: 25 mm (0.98 in.) 

INSPECTION AND REPLACEMENT OF REVERSE 
RESTRICT PIN 
1 . REMOVE REVERSE RESTRICT PIN 

(a) Using a torx socket wrench, remove the screw plug. 

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

(c) Remove the reverse restrict pin. 



MANUAL TRANSMISSION - Component Parts (Extension Housing) MT-75 

E9877 

RM0210 

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

3. INSTALL REVERSE RESTRICT PIN 

(a) Install the reverse restrict pin to the extension hous-
ing or transfer adaptor. 

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

(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. 

Torque: 190 kg-em (14 ft-Ib, 19 N·m) 
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D6586 

D6664 

ASSEMBLY OF TRANSMISSION 
(See pages MT-49. 50) 

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 inter-
mediate 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 syn-
chronizer 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: 185 kg-em (13 ft-Ib. 18 N·m) 
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RM0033 

06582 

06581 

06579 

06578 

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: 185 kg-em (13 ft-Ib. 18 N·m) 

8. INSTALL BALL AND THRUST WASHER 

9. INSTALL COUNTER FIFTH GEAR WITH NO.3 HUB SLEEVE 
ASSEMBLY AND NEEDLE ROLLER BEARINGS 

(a) Apply gear oil to the needle roller bearings. 
(b) Install the counter 5th gear with No.3 hub sleeve and 

needle roller bearings. 
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RM0024 

RM0025 

06673 

06674 

06810 

10. INSTALL SYNCHRONIZER RING AND NO.5 GEAR SPLINE 
PIECE 
(a) Install the synchronizer ring on No.5 gear spline piece. 
(b) Using SST, drive in No.5 gear spline piece with the 

synchronizer ring slots aligned with the shifting keys. 
SST 09316-60010 (09316-00010) 
HINT: When installing No.5 gear spline piece, support the 
counter gear in front with a 3-5 Ib hammer or equivalent. 

11. INSTALL LOCK NUT 
(a) Engage the gear double meshing. 

(b) Install and torque the lock nut. 
Torque: 1,300 kg-cm (94 ft-Ib, 127 Nom) 

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

12. MEASURE 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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RM0065 

RM0070 

RM0072 

RM0073 

RM0074 

13. INSTALL SPACER 

14. INSTALL OUTPUT SHAFT REAR BEARING 
Using SST, drive in the rear bearing. 
SST 09309-35010 

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

Mark Thickness mm(in.) Mark Thickness mm (in.) 

A 2.65 - 2.70 (0.1043 - 0.1063) K 3.10 - 3.15 (0.1220 - 0.1240) 
B 2.70 - 2.75 (0.1063 - 0.1083) L 3.15 - 3.20 (0.1240 - 0.1260) 
C 2.75 - 2.80 (0.1083 - 0.1102) M 3.20 - 3.25 (0.1260 - 0.1280) 
0 2.80 - 2.85 (0.1102 - 0.1122) N 3.25 - 3.30 (0.1280 - 0.1299) 
E 2.85 - 2.90 (0.1122 - 0.1142) P 3.30 - 3.35 (0.1299 - 0.1319) 
F 2.90 - 2.95 (0.1142 - 0.1161) Q 3.35 - 3.40 (0.1319 - 0.1339) 
G 2.95 - 3.00 (0.1161 - 0.1181) R 3.40 - 3.45 (0.1339 - 0.1358) 
H 3.00-3.05(0.1181-0.1201) 5 3.45 - 3.50 (0.1358"':' 0.1378) 
J 3.05 - 3.10 (0.1201 - 0.1220) 

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

16. 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. 
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RM0081 

RM0045 

RM0094 

RM0082 

17. INSTALL NO.4 SHIFT FORK SHAFT. REVERSE SHIFT 
HEAD AND NO.3 SHIFT FORK 

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

(b) Install No.4 shift fork shaft to No.3 shift fork. reverse 
shift head and shift fork through the intermediate 
plate. 

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

18. INSTALL NO.3 SHIFT FORK SHAFT AND NO.1 SHIFT 
FORK 

(a) Using a magnetic finger and screwdriver, install the 
locking ball into the intermediate plate. 

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

(c) Place No.1 shift fork into the groove of No.1 hub 
sleeve. 

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

19. INSTALL NO.1 SHIFT FORK SHAFT 

(a) Using a magnetic finger and screwdriver, install the 
interlock pin into the intermediate plate. 



, 
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i 
J 

/ I ~\J \ !lJlri~;~\ 
(.~ \ .i ,1.. \ \ 'r . , 

) 

( 

/ 
/ 

( 

RM0046 

L-__ _ 

RM0093 

RM0083 

RM0092 

/ 

RM0091 

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

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

20. INSTALL NO.2 SHIFT FORK SHAFT AND SHIFT FORK 

(a) Using a magnetic finger and screwdriver, install the 
interlock pin into the intermediate plate. 

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

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

21. INSTALL NO.5 SHIFT FORK SHAFT 

Install No.5 shift fork shaft to the reverse shift head through 
the intermediate plate. 
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RM0095 

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 No.1 fork shaft 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. 

25. INSTALL SET BOLTS 

Install and torque the three bolts. 

Torque: 200 kg-em (14 ft-Ib, 20 N·m) 

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. 
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D6691 

RM0056 

(c) Using a torx socket wrench, torque the screw plugs. 

Torque: 190 kg-cm (14 ft-Ib, 19 N·m) 

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. 

29. INSTALL TRANSMISSION CASE 

(a) Apply seal packing to the transmission case as shown. 

Seal packing: Part No.08826-00090, THREE BOND 
1281 or equivalent 

(b) Align each bearing outer race, each fork shaft end and 
reverse idler gear shaft end with the case installation 
holes, and install the case. 

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

30. INSTALL BEARING SNAP RINGS 

Using snap ring pliers, install the two snap rings to the in-
put shaft bearing and counter gear front bearing. 
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D6696 

\ 
RM0039 

RM0047 

RM0208 

31 . INSTALL FRONT BEARING RETAINER 
(a) Apply seal packing to the retainer as shown, and in-

stall it to the transmission case. 
Seal packing: Part No.08826-00090, THREE BOND 

1281 or equivalent 

(b) Apply liquid sealer to the bolt threads. 

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

(c) Install and torque the bolts. 

Torque: 170 kg-cm (12 ft-Ib, 17 N·m) 

32. INSTALL EXTENSION HOUSING, SHIFT AND SELECT 
LEVER AND SHIFT LEVER HOUSING 

(a) Apply seal packing to the extension housing as shown. 
Seal packing: Part No.08826-00090, THREE BOND 

1281 or equivalent 

(b) Insert the shift and select lever into the extension 
housing. 

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

(d) Align No.5 fork shaft to the extension housing instal-
lation hole and push in the extension housing. 

(e) Install and torque the extension housing bolts. 
Torque: 380 kg-cm (27 ft-Ib, 37 N·m) 
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RM0167 

RM0166 

RM0212 

(f) Install and torque the shift lever housing bolt. 
Torque: 390 kg-em (28 ft-Ib, 38 N ·m) 

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. 
Torque: 190 kg-em (14 ft-Ib, 19 N·m) 

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 see that shifting can be made smoothly to 
all positions. 

35. INSTALL RESTRICT PINS 
(a) Install the black pin on the reverse gear/5th gear side. 

(b) Install another pin and torque the pins. 
Torque: 380 kg-em (27 ft-Ib, 37 N·m) 
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RM0051 

RM0213 

36. INSTALL CLUTCH HOUSING 
(a) Install the clutch housing. 
(b) Install and torque the nine bolts. 
Torque: 370 kg-em (27 ft-Ib. 36 N ·m) 

37. INSTALL SHIFT LEVER RETAINER 
Torque: 160 kg-em (12 ft-Ib. 16 N·m) 

39. INSTALL BACK-UP LIGHT SWITCH 
Torque: 380 kg-em (27 ft-Ib. 37 N·m) 

40. INSTALL SPEEDOMETER DRIVEN GEAR 

41. INSTALL REAR SPEED SENSOR (wI A.B.S.) 
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DESCRIPTION 
GENERAL 

AUTOMATIC TRANSMISSION - Description 

The A340E is a 4-speed, Electronic Controlled Transmission (hereafter called ECT) developed for use with 
high-performance engines such as the 7M-GE and 7M-GTE. A lock-up mechanism is built into the torque 
converter. 

D1328 

The A340E transmission is mainly composed of the torque converter, the overdrive (hereafter called OlD) 
planetary gear unit, 3-speed planetary gear unit, the hydraulic control system and the electronic control system. 

Torque 
Converter 

OlD Planetary Gear Set 

Front Planetary Gear Set 

3-Speed Planetary 
Gear Unit 

Hydraulic Control Unit 

AT3253 
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Outline of ECT 

The conventional automatic transmission operates by mechanically converting vehicle speed into governor 
pressure, and throttle opening into throttle pressure, and using these hydraulic pressures to control the operation 
of the clutches and brakes in the planetary gear unit, thus controlling the timing of up-shift and down-shift 
of the transmission. This is called the "hydraulic control method." 

In the case of the ECT, on the other hand, sensors electronically sense the speed of the vehicle and the 
throttle opening and send these information to the electronic controlled unit (hereafter called ECU) in the 
form of electrical signals. The ECU then controls the operation of the clutches and brakes based on these 
data, thus controlling the timing of the shift points. 

SHIFT CONTROL 

• Hydraulic Controlled Transmission 

Shifting in the fully hydraulic controlled automatic transmission is carried out by the hydraulic con-
trol unit in the following way: 

Throttle Valve 

Throttle Cable 

Planetary 
Gear Unit 

~--------, 

I Throttle Valve I 
I (Throttle I 
I Opening Signal) I ________ ...J (Vehicle 

Speed Signal) 

AT3254 

~THROTTLE VALVE-------, 
The throttle valve in the hydraulic control unit 
generates hydraulic pressure in proportion to 
the amount that the accelerator pedal is de-
pressed; this pressure (called "throttle pres-
sure") acts as a throttle opening "signal" to the 
hydraulic control unit. 

- GOVERNOR VALVE ---------, 
The governor valve generates hydraulic pressure 
in proportion to the speed of the veh icle; th is 
pressure (called "governor pressure") acts as a 
vehicle speed "signal" to the hydraulic control 
unit. 

- HYDRAULIC CONTROL UNIT ---......., 
Governor pressure and throttle pressure cause 
the shift valves in the hydraulic control unit to 
operate; the strengths of these pressures con-
trol the movements of these valves, and these 
valves control the fluid passage to the clutches 
and brakes in the planetary gear unit, which in 
tu rn control the sh ifting of the transm ission. 
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• ECT 
Aside from having an ECU which controls shifting based upon electrical speed and throttle opening 
signals, the ECT is basically the same as a fully hydraulic controlled automatic transmission. The 
ECT controls shifting in the following manner: 

Throttle 
Position 
Sensor 

(Throttle Opening Signal) 
ECU 

Vehicle 
Speed 
Sensor 

(Vehicle Speed 
Signal) AT3255 

,..--THROTTLE POSITION SENSOR------, 
The throttle opening is sensed by the throttle 
position sensor, which sends this data to the 
ECU in the form of electrical signals. 

-VEHICLE SPEED SENSOR -------, 
The vehicle speed is sensed by the vehicle speed 
sensor, which sends this data to the ECU in the 
form of electrical signals. 

r-- ECU ----------------, 
The ECU determines the shift timing on the 
basis of the vehicle speed and throttle opening 
signals, and operates the solenoid valves in the 
hydraulic control unit, thus controlling the 
movement of the shift valves. These valves in 
turn control the fluid passage to the clutches 
and brakes in the planetary gear unit, which 
control the shifting of the transmission. 
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PLANETARY GEAR UNIT 

The planetary gear unit is composed of three sets of planetary gears, three clutches which transmit power 
to the planetary gears, and four brakes and three one-way clutches which immobilize the planetary carrier 
and planetary sun gear. 

Power from the engine transmitted the input shaft via the torque converter is then transmitted to the plane-
tary gears by the operation of the clutches. By operation of the brakes and one-way clutches, either the 
planetary carrier or the planetary sun gear is immobilized, altering the speed of revolution of the planetary 
gear unit. Shift change is carried out by altering the combination of clutch and brake operation. 

Each clutch and brake operates by hydraulic pressure; gear position is decided according to the throttle opening 
angle and vehicle speed, and shift change automatically occurs. 

0/0 Direct 
Clutch (Co) 

0/0 Input Shaft 

2nd Coast Brake (B 1 ) Forward Clutch 
(C 1 ) 

Direct 
Clutch (C2) 

0/0 Planetary 
Ring Gear 

0/0 Planetary 
Carrier 

Front 
Planetary 
Carrier 0/0 Planetary 

Sun Gear 

Rear Planetary Carrier 

Rear Planetary 
Ring Gear 

F'oot & R", \ 
Planetary 0 t t Sh f 
Sun Gear u pu a t 

Input Shaft 
Front Planetary 
Ring Gear 

OPERATION OF EACH ELEMENT 

NOMENCLATURE OPERATION 

0/0 Direct Clutch (Co) Connects overdrive sun gear and overdrive carrier 

0/0 Brake (Bo) Prevents overdrive sun gear from turning either clockwise or counterclockwise 

0/0 One-Way Clutch (Fo) When transmission is being driven by engine, connects overdrive sun gear and over-
drive carrier 

Forward Clutch (C 1 ) Connects input shaft and front planetary ring gear 

Direct Clutch (C2) Connects input shaft and front & rear planetary sun gear 

2nd Coast Brake (B 1 ) Prevents front & rear planetary sun gear from turning either clockwise or counter-
clockwise 

2nd Brake (B2) Prevents outer race of F 1 from turning either clockwise or counterclockwise, thus 
preventing front & rear planetary sun gear from turning counterclockwise 

1 st & Reverse Brake (B 3 ) Prevents rear planetary carrier from turning either clockwise or counterclockwise 

No. lOne-Way CI utch (F 1 ) When B2 is operating, prevents front & rear planetary sun gear from turning 
counterclockwise 

No.2 One-Way Clutch (F 2) Prevents rear planetary carrier from turning counterclockwise 

OPERATING CONDITIONS FOR EACH GEAR 
(See page AT-12J 

AT2157 
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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, 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 ECU to operate the shift valves. These shift valves then switch the fluid passages so that fluid 
goes to the torque converter and planetary gear units. 

(Except for the solenoid valves, the hydraulic control system of the ECT is basically the same as that of 
the fully hydraulic controlled automatic transmission.) 

,--~- - - HYDRAULIC CONTROL SYSTEM - - -~-

r - - - VALVE BODY - ----, 
I 

I ,L 1 .... 1 I I OIL PUMP r--.! Hydr. pressure control 
1-r1L-_________ ~~------~ .. 

I Fluid passage switching 

-I 
I .1jIII-----------.. -~.: Torque converter I 

I ~~.SC)I.EI\J()I[)\tALVES 
l~_ 

• LINE PRESSURE 

1 

-.J 

----- ---

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 standard. 

• 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 ECT, however, 
throttle pressure is used only for regulating line pressure. Consequently, 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 this data 
to the ECU in the form of electrical signals. 

2. ECU 
The ECU 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. 

- --- --- - -- I I ----------

SENSORS I ECU I ACTUATORS 
I I I 

I DRIVING PATTERN I 

l 

SELECTOR I I 
I I NO.1 
I Control of r--j SOLENOID VALVE 
I shift timing I 

NEUTRAL START I I 
SWITCH I I 

I I 

I + NO.2 
THROTTLE POSITION I Engine Control of SOLENOID VALVE 

r----y--- r-- I 
SENSOR I ECU lock-up timing I 

I I 

I I 
I LOCK-UP ~ VEHICLE SPEED I '\ I SOLENOID VALVE 

SENSOR I Self-diagnostic I 

I system I 

I I 

I BRAKE LIGHT SWITCH I I L __________ 
I 
I 

I I 010 MAIN SWITCH 
I Back-up system 
I 010 OFF 
I 

~ 

INDICATOR LIGHT 
I 

j CRUISE CONTROL I 
COMPUTER I ,./ 

I 
I 
I 

WATER TEMPERA- I 

TURE SENSOR I 
I 

L _______ --------1 
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FUNCTION OF ECU 

• Control of Shift Timing 
The ECU has programmed into its memory the optimum shift pattern for each shift lever position (D, 2, 
L range) and driving mode (Normal or Power). 

Based on the appropriate shift pattern, the ECU 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 ECU 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 electronically 
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 range. However, 
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 computer 
sends a signal to the ECT ECU 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 coolant temperature falls below 60°C (140°Fl. the Engine ECU sends a signal to 
the ECT ECU, preventing the transmission from up-shifting into overdrive. 

• Control of Lock-Up System 

The ECT ECU has programmed in its memory a lock-up clutch operation pattern for each driving mode 
(Normal or Power). Based on this lock-up pattern, the ECU 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 to engage or disengage 
the lock-up clutch. 
(Mandatory Cancellation of Lock-up System) 

If any of the following conditions exist, the ECU 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 vehicle speed drops 4 km/h (2 mph) or more below the set speed while the cruise control system 
is operating. 

4) The coolant temperature falls below 60°C (140°F) and vehicle speed is under 60 km/h (37 mph). 
or 35°C (95°F) and vehicle speed is under 40 km/h (25 mph). 

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 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 ECU will temporarily turn it off during up-shift or down-
shift in order to decrease shifting shock. 
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AUTOMATIC TRANSMISSION - Troubleshooting (Basic Troubleshooting) 

TROUBLESHOOTING 
Basic Troubleshooting 

AT-9 

Before troubleshooting an ECT, first determine whether the problem is electrical 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 troubleshoot-
ing chart on the following pages should speed the procedure. 

Read Diagnostic Code Bad 
(See page A T-14) 

OK Repair or 
Replace 

Preliminary Check Bad 
(See page AT-19) 

OK 

Manual Shifting Test 
(See page AT-21) 

OK Bad 

Electrical Control System Check I OK 
J Stall Test, Time Lag Test and 

Hydraulic Test 

Bad 

l Repair or Replace I Repair Transmission 



AT-10 AUTOMATIC TRANSMISSION - Troubleshooting (General Troubleshooting) 

General Troubleshooting 

Problem Possible cause Remedy Page 

Fluid discolored or Fluid contaminated Replace fluid AT-18 
smells burnt Torque converter faulty Replace torque converter AT-43 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Vehicle does not Manual linkage out of adjustment Adjust linkage AT-19 
move in any forward Valve body or primary regulator faulty I nspect valve body AT-l09 
range or reverse 

Parking lock pawl faulty I nspect parking lock pawl AT-42 

Torque converter faulty Replace torque converter AT-43 

Converter drive plate broken Replace drive plate AT-43 

Oil pump intake screen blocked Clean screen AT-51 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Shift lever position Manual linkage out of adjustment Adjust linkage AT-19 
incorrect Manual valve and lever faulty I nspect valve body AT-l09 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Harsh engagement Throttle cable out of adjustment Adjust throttle cable AT-19 
into any drive range Valve body or primary regulator faulty I nspect valve body AT-l09 

Accumulator pistons faulty I nspect accumulator pistons AT-135, 
136 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Delayed 1-2, 2-3 or Electronic control faulty I nspect electronic control AT-21 
3-0/D up-shift, or Valve body faulty Inspect valve body AT-l09 
down-shifts from 
0/D-3 or 3-2 and Solenoid valve faulty I nspect solenoid valve AT-3D 

shifts back to OlD 
or 3 

Slips on 1-2,2-3 or Manual linkage out of adjustment Adjust linkage AT-19 
3-0/D up-shift, or Throttle cable out of adjustment Adjust throttle cable AT-19 
slips or shudders on 

I nspect valve body AT-l09 acceleration Valve body faulty 

Solenoid valve faulty Inspect solenoid valve AT-3~ 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Drag, binding or tie- Manual linkage out of adjustment Adjust linkage AT-19 
up on 1-2, 2-3 or 3- Valve body faulty Inspect valve body AT-l09 
OlD up-shift 

Transmission faulty Disassemble and inspect AT-46 
transmission 



AUTOMATIC TRANSMISSION - Troubleshooting (General Troubleshooting) AT-11 

General Troubleshooting (Cont'd) 

Problem Possible cause Remedy Page 

No lock-up in 2nd, Electronic control faulty I nspect electronic control AT-21 
3rd or 0/0 Valve body faulty I nspect valve body AT-l09 

Solenoid valve faulty I nspect solenoid valve AT-30 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Harsh down-shift Throttle cable out of adjustment Adjust throttle cable AT-19 

Throttle cable and cam faulty I nspect throttle cable and cam AT-136 

Accumulator pistons faulty I nspect accumulator pistons AT-135, 
136 

Valve body faulty I nspect valve body AT-l09 

Transmission faulty Disassemble and inspect AT-46 
transmission 

No down-shift when Valve body faulty I nspect valve body 

I 

AT-l09 
coasting Solenoid valve faulty I nspect solenoid valve AT-30 

Electronic control faulty I nspect electronic control 
I 

AT-21 

Down-shift occurs Throttle cable faulty I nspect throttle cable AT-19 
too quickly or too Valve body faulty Inspect valve body AT-l09 
late while coasting 

Transmission faulty Disassemble and inspect AT-46 
transmission 

Solenoid valve faulty I nspect solenoid valve AT-30 

Electronic control faulty I nspect electronic control AT-21 

No 0/0-3, 3-2 or 2-1 Solenoid valve faulty I nspect solenoid valve AT-30 

kick-down Electronic control faulty I nspect electronic control AT-21 

Valve body faulty I nspect valve body AT-109 

No engine braking Solenoid valve faulty I nspect solenoid valve AT-30 
in 2 or L range Electronic control faulty Inspect electronic control AT-21 

Valve body faulty I nspect valve body AT-109 

Transmission faulty Disassemble and inspect AT-46 
transm ission 

Vehicle does not hold Manual linkage out of adjustment Adjust linkage AT-19 
in P Parking lock pawl cam and spring faulty I nspect cam and spring AT-42 
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Operating Mechanism for Each Gear 
1. CLUTCH, BRAKE AND ONE-WAY CLUTCH 

Shift lever position Gear position Co C1 C2 8 0 

P Parking 0 

R Reverse 0 0 

N Neutral 0 

1 st 0 0 

2nd 0 0 
0 

3rd 0 0 0 

0/0 0 0 0 

1 st 0 0 

2 2nd 0 0 

3rd 0 0 0 

1st 0 0 
L 

*2nd 0 0 

* Down·shift only in the L range and 2nd gear - no up·shift. 

2. SOLENOID 

o ..... Operating 

8 3 
8 1 82 Fo FI F2 

I.P. O.P. 

0 0 0 

0 0 

0 0 0 

0 0 

0 

0 0 

0 0 0 0 

0 0 

0 0 0 0 

0 0 0 0 

I.P. ..... I nner Piston 
O.P ...... Outer Piston 

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 

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 1 st X X 0/0 (OFF) (a/D) 

ON ON 2nd X ON 3rd OFF X 0/0 X X 0/0 (ON) (1 st) 
D range 

OFF ON 3rd X ON 3rd OFF X 0/0 X X 0/0 

OFF OFF 0/0 X OFF 0/0 OFF X 0/0 X X 0/0 

ON OFF 1 st X ON 3rd ON X 1st X X 3rd (OFF) (a/D) 

2 range ON ON 2nd X ON 3rd OFF X 3rd X X 3rd (ON) (1 st) 

OFF ON 3rd X ON 3rd OFF X 3rd X X 3rd 

ON OFF 1 st X OFF 1 st ON X 1 st X X 1 st 
L range 

ON ON 2nd X ON 2nd ON X 1 st X X 1 st 

( ): No fail-safe function X: Malfunctions 



AUTOMATIC TRANSMISSION - Troubleshooting (Diagnosis System) AT-13 

Check 
illB!r<d-"<'-"'<'---- Co nne cto r 

OlD 
Switch 

d 
ON 

q 
OFF 

AT1967 

"OlD OFF" 
Light 

IO/ooFFI 
OFF 

... " , t , , "" 

-l%OFFI-, , , . , ...... 
ON 

AT2103 

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 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 speed sensors (No. 

1 or 2) or solenoids (No. 1 or 2), 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 code can be read by the number of 
blinks of the overdrive OFF indicator light when con-
nect check terminals T T and E 1. (See page AT -14) 

(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 check connector (di-
agnosis). 

(d) The signals to each gear can be checked by measur-
ing the voltage at terminal T T of the check connec-
tor while driving. 

2. The diagnostic code (trouble code) is retained in memory 
by the CPU (of ECT ECU) and due to back-up voltage, is 
not canceled out when the engine is turned off. Conse-
quently, after repair, it is necessary to turn the ignition 
switch off and remove the fuse DOME (20A) or discon-
nect the ECT ECU connector to cancel out the diagnostic 
(trouble) code. (See page AT-15) 

HINT: 
• Low battery voltage will cause faulty operation of the 

diagnosis system. Therefore, always check the battery 
first. 

• Use a voltmeter and ohmmeter that have an impedance 
of at least 1 OkON . 

CHECK "OlD OFF" INDICATOR LIGHT 

1. Turn the ignition switch ON. 

2. The "0/0 OFF" light will come on when the % switch 
is placed at OFF. 

3. When the % switch is set to ON, the "0/0 OFF" light 
should go out. 

If the "0/0 OFF" light flashes when the % switch is set to 
ON, the electronic control system is faulty. 
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AT1750 

Connector 

AT1967 

I DDDDr~ 

0.25 seconds 

-l 
ON 

OFF 

0.25 seconds 

0.5 seconds 

ON 
OFF 

,-------i 

AT1968 

AT0716 

2.5 seconds 

4.0 seconds 1.5 seconds 4.5 seconds 

Repeat 

AT0713 

READ DIAGNOSTIC CODE 
1. TURN IGNITION SWITCH AND % SWITCH TO ON 

Do not start the engine. 

HINT: Warning and diagnostic 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 TT AND E, TERMINALS OF CHECK CON-
NECTOR 

Using SST, connect terminals TT and E1 of the check con-
nector. 

SST 09843-18020 

3. READ DIAGNOSTIC CODE 

Read the diagnostic code as indicated by the number of 
times the % OFF light flashes. 

(Diagnostic 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 num-
ber and, after 1.5 seconds pause, the second number 
of the two digit diagnostic 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 
simultaneously, indication will begin from the smaller value 
and continue to the larger. 

4. REMOVE SST 



Code No. 

-

42 

61 

62 

63 

64 
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Light Pattern 

J1JUUU1JUU1J1JU 

JUUULJ1IL 
JlJUUU1IUL 

JU1J1JUlJlJUL 
--

JUUUU1JlJUUL 

JUUUU1JLJU1JUL 

Front 

AT1983 

DIAGNOSTIC CODES 

Diagnosis System 

Normal 

-

Defective No.1 speed sensor (in combination meter) -
severed wire harness or short circuit 

Defective No.2 speed sensor (in ATM) -
severed wire harness or short circuit 

Severed No.1 solenoid or short circuit -
severed wire harness or short circuit 

Severed No.2 solenoid or short circuit -
severed wire harness or short circuit 

Severed lock-up solenoid or short circuit -
severed wire harness or short circuit 

AT2020 

HINT: If codes 62, 63 or 64 appear, there is an electrical 
malfunction in the solenoid. 

Causes due to mechanical failure, such as a stuck valve, 
will not appear. 

CANCEL OUT DIAGNOSTIC CODE 

1 . After repair of the trouble area, the diagnostic code retained 
in memory by the ECT ECU must be canceled by remov-
ing the fuse DOME (20A) for 10 seconds or more, depend-
ing 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 sys-
tems (TCCS diagnosis memory, etc.) will be also can-
celed out. 

• The diagnostic code can be also canceled out by discon-
necting the ECT ECU connector. 

• If the diagnostic code is not canceled out, it will be re-
tained by the ECT ECU 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 OlD OFF light. 
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TROUBLESHOOTING FLOW-CHART 
HINT: 
• If diagnostic 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 ECT ECU memory until canceled out. 

• There is no warning for diagnostic code No. 64. 
• In the event of a simultaneous malfunction of both No. 1 and No.2 speed sensors, no diagnostic code 

will appear and the fail-safe system will not function. However, when driving in the D range, the trans-
mission will not up-shift from first gear, regardless of the vehicle speed. 

Diagnostic code 42 (No.1 speed sensor circuitry) 

Check continuity between ECT ECU NG 
connector SP1 terminal and body ground. 
(See page AT-29) 

OK 

Substitute another ECT ECU. , 
Check No.1 speed sensor. 

NG 
.1 Repair or replace No.1 speed sensor. I 

(See page AT-31) 

OK 

Check wiring between ECT ECU and 
combination meter. 

Diagnostic code 61 (No.2 speed sensor circuitry) 

Check continuity between ECT ECU NG 
connector SP2 terminal and body ground. 
(See page B R-46) 

OK 

Substitute another ECT ECU. 

(wi A.B.S.) t (wio A.B.S.) t 
Check A.B.S. circuit. Check No.2 speed sensor. NG Repair or replace No.2 
(See page B R-46) (See page AT-31) speed sensor. 

OK 

Check wiring between ECT ECU and No.2 
speed sensor. 
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Diagnostic code 62 (No.1 solenoid valve circuitry) 

Check resistance of No.1 solenoid valve at NG 
ECT ECU connector. (See page AT-3D) 

~OK 
Substitute another ECT ECU. 

t 
Remove the oil pan and check resistance of 
No.1 solenoid valve connector and body 
ground. 
Resistance: 11 - 15 ~ 

~OK 
Check wiring between No.1 solenoid valve 
and ECT ECU. 

Diagnostic code 63 (No.2 solenoid valve circuitry) 

Check resistance of No.2 solenoid valve at NG 
ECT ECU connector. (See page AT-3D) 

I 

~ OK 

Substitute another ECT ECU. I 

t 
Remove the oil pan and check resistance of 
No.2 solenoid valve connector and body 
ground. 
Resistance: 11 - 15 ~ 

~ OK 

Check wiring between No.2 solenoid valve 
and ECT ECU. 

Diagnostic code 64 (Lock-up solenoid valve circuitry) 

Check resistance of lock-up solenoid valve at NG 
ECT ECU connector. (See page AT-3D) 

~ OK 

Substitute another ECT ECU. 

Remove the oil pan and check resistance of 
lock-up solenoid valve connector and body 
ground. 
Resistance: 11 - 15 ~ 

Check wiring between lock-up solenoid valve 
and ECT ECU. 

NG I Replace No.1 solenoid valve. 

NG I Replace No.2 solenoid valve. 

NG I Replace lock-up solenoid valve. 

AT-17 

I 

I 

I 
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OK if hot 

AT3417 

AT1347 

AT0762 

OK if hot 

AT3417 

Preliminary Check 
1. CHECK FLUID LEVEL 

HINT: 

2. 

• 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 refer-
ance when the fluid is replaced or the engine does not 
run. 

(a) 

(b) 

(c) 

(d) 

(e) 

Park the vehicle on a level surface, set the parking 
brake. 

With the engine idling, shift the shift lever into all po-
sitions from P to L position and return to P position. 

Pull out the transmission dipstick and wipe it clean. 

Push it back fully into the tube. 

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® IT 

NOTICE: Do not overfill. 

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 oil 
filler tube. 

Fluid type: ATF DEXRON® IT 

Capacity: 

Total: 7.2 liters (7.6 US qts, 6.3 Imp.qts) 

Drain and refill: 1.6 liters (1.7 US qts, 1.4Imp.qts) 

(d) Start the engine and shift the shift lever into all posi-
tions from P to L position and then shift into P position. 

(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 - 80°C or 158 - 176°F) and add as 
necessary. 

NOTICE: Do not overfill. 
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Outer Cable 
Rubber Boot 

0-lmm 

--\\--
I~ 

Cable Stopper 

J .d \10 1IIIl 
'1 

~ 
\ 

Adjusting Nuts 

ATl721 

Neutral Position 

AT3184 

Bolt 

Neutral 
Basic 
Line 

Groove 

Z1088 

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 acceler-
ator 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 

5. 

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 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 shift lever. 

(b) Push the control shaft lever fully rearward. 

(c) 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 shift lever nut. 

(f) Start the engine and make sure that the vehicle moves 
forward when shifting the lever from the N to D posi-
tion and reverse when shifting it to the R position. 

INSPECT NEUTRAL START 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 neutral start 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: 130 kg-cm (9 ft-Ib, 13 N·m) 



AT-20 
AUTOMATIC TRANSMISSION Troubleshooting (Preliminary Check, 

- Manual Shifting Test) 

AT1958 

6. INSPECT IDLE SPEED (N RANGE) 

Connect a tachometer test probe to the check connector 
terminal IG 8, inspect the idle speed. 

Idle speed: 7M-GE 700 rpm 
7M-GTE 650 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 ECT ECU CONNECTOR 

2. 

(a) Remove the cowl side trim of passenger side. 

(b) With the engine OFF, disconnect the ECT ECU con-
nector. 

INSPECT MANUAL DRIVING OPERATION 

Check that the shift and gear positions correspond with 
the table below. 

Shift D 2 L R P 
position range range range range range 

Gear 
OlD 3rd 

Pawl 
position 1 st Reverse Lock 

HINT: If the L, 2 and 0 range gear positions are difficult 
to distinguish, perform the following road test. 
• While driving, shift through the L, 2 and 0 ranges. 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 ECT ECU CONNECTOR 

(a) Connect the ECT ECU connector. 

(b) Install the cowl side trim of passenger side. 
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TROUBLESHOOTING FLOW-CHART 

Trouble No. 1 No Shifting 

Warm up engine 
Coolant temp.: 80°C (176°F) 
ATF temp.: 50 - 80°C (122 - 176°F) 

Connect a voltmeter to check connector 
terminals TT and E1 • 

Does TT terminal voltage vary with changes 
in throttle opening? 

Yes No 

Is voltage between ECT ECU terminals 
BK and GND as follows? 

OV: Brake pedal released 
12V: Brake pedal depressed 

Yes 

• ECU power source and ground faulty 
• Throttle position signal faulty 
• TT terminal wire open or short 

Disconnect ECT ECU connector and road 
test. Does the transmission operate in the 
respective gear when in the following ranges 
while driving? 

No 

D range ..... Overdrive 
2 range ..... 3rd gear 
L range ..... 1 st gear 

Yes 
Continued on page AT-24 

No 

J Transmission faulty 

Brake signal 
faulty 
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Continued from page AT-23 

Connect ECT ECU connector and road test. 047V • Transmission faulty 
Does TT terminal voltage rise from OV • Solenoid faulty 
to 7V in sequence? 

045V Proceed to trouble 3 (AT-26) 

OV 

043V Are there 12V between ECT ECU 
terminals 2 - GN D when in the D 
range? 

Yes No 

Are there 12V between ECT ECU terminals 
L - GND when in the D range? 

No Yes 

L---. 
• Neutral start switch circuit faulty 
• Neutral start switch faulty 

Try another ECT ECU 
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Trouble No.2 Shift point too high or too low 

Warm up engine 
Coolant temp.: 80°C (176°F) 
ATF temp.: 50 - 80°C (122 - 176°F) 

Connect a voltmeter to check connector 
terminals TT and E1. 
Does TT terminal voltage vary with changes 
in throttle opening? 

Yes No 

Is voltage between ECT ECU terminals BK 
and GND as follows? 

OV: Brake pedal released 
12V: Brake pedal depressed 

Yes 

• ECU power source and ground fau Ity 
• Throttle position signal fau Ity 
• TT terminal wire open or short 

Check voltage between ECT ECU terminals 
PWR and GND. 

OK 

Power pattern 
Normal pattern 

12V 
1V NG 

No 

• Faulty ECT ECU 

Brake signal 
faulty 

• F au Ity transm ission 

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 ECT No Faulty transmission 
ECU connector pulled out. I s there over-
drive up-shift in the 0 range when shifting 
from L to 2 to O? 

Yes 

Connect ECT ECU connector, and while O~ 7V • Faulty transmission 
driving does check connector TT voltage • Faulty solenoid 
rise from OV to 7V in sequence? 

O~ 5V OV 
O~ 3V Are there 12V between ECT ECU 

terminals 2 and GNO when in the 
Orange? 

Yes No 

Are there 12V between ECT ECU 
terminals Land GNO when in the 0 
range? 

No ~ Yes 

• Faulty neutral start switch circuit 
• Faulty neutral start switch 

Try another ECT ECU I 

Is voltage between terminals 002 and GNO as No • Faulty OlD switch harness 
follows? • Faulty OlD switch 

OlD switch turn ON 12V 
OlD switch turn OFF: OV 

Yes 

(Coolant temp. above 60°C or 140° F) Yes Try another ECT ECU 
Is voltage between terminals 00 1 and GNO as 
follows? 

Approx. 12V 

No 

Is voltage between ECT ECU terminals 00 1 
Yes Faulty cruise control ECU 

and GNO normal with the cruise control 
ECU connector pulled out? 

No 

Faulty Engine ECU (Short circuit in ECTwire 
harness or E F I water temp. indicator switch) 
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Trouble No. 4 No lock-up (After warm-up) 

Warm up engine 
Coolant temp.: 80°C (176° F) 
ATF temp.: 50 - 80°C (122 - 176°F) 

Road test Yes • Lock-up solenoid stuck 
Connect a voltmeter to check connector • Faulty transmission 
termi nals TT and E l' • Faulty lock-up mechanism 
Is there 7,5 or 3V in the lock-up range 
while driving? 

No 

Is voltage between ECT ECU No Faulty brake signal 
BK and GND terminals as follows? 

Brake pedal depressed: 12V 
Brake peda I released: OV 

Yes 

• Faulty ECU power source and ground 
• Faulty throttle position signal 
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~ 
Q) 

~ 
"0 > 
c;; 
c: 
'§ 
Q) 

l-
I--
I-

(Voltage) 

(Close) Throttle Valve Opening Angle (Open) Z7131 

TT Terminal (V) Gear Position 

0 1 st 
2 2nd 
3 2nd Lock-up 
4 3rd 
5 3rd Lock-up 
6 OlD 
7 OlD Lock-up 

INSPECTION OF TT TERMINAL VOLTAGE 

1. INSPECT THROTTLE POSITION SENSOR SIGNAL 

(a) Turn the ignition switch to ON. Do not start the engine. 

(b) Connect a voltmeter to check connector terminals TT 
and El. 

(c) While slowly depressing the accelerator pedal, check 
that T T terminal voltage rises in sequence. 

If the voltage does not change in proportion to the throttle 
opening angle, there is a malfunction in the throttle posi-
tion 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. 

Coolant temperature: 80°C (176°F) 
(b) Turn the % switch to "ON". 

(c) Place the pattern select switch in "Normal" and the 
shift lever into the 0 range. 

(d) During a road test (above 1 0 kmlh or 6 mph) check 
that voltage at the TT terminal is as indicated below 
for each up-shift position. 

If the voltage rises from OV to 7V in the sequence shown, 
the control system is okay. 
The chart on the left shows the voltmeter reading and cor-
responding 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 2V - 4V - 6V 
- 7V. 
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Terminal 

LI - GND 

L2 - GND 

L3 - GND 

IDL - GND 

SP I -GND 

BK - GND 

2 - GND 

L - GND 

N - GND 

[ v~ 

o 
AT1956 

S2 SL 
\ 

INSPECTION OF ELECTRONIC CONTROL 
COMPONENTS 

1. INSPECT VOLTAGE OF ECT ECU CONNECTOR 
(a) Remove the cowl side trim of passenger side. 
(b) Turn on the ignition switch. 
(c) Measure the voltage at each terminal. 

PWR N 
-~ ~'yL' 

~ \LJ~~ SI J ~ ~ ...____10 L 'r 
____ DG 

r V'_ l...j, -, 
7 / / f 

!-:lD o"t ~PI\P2 IG +B BK 2 

Measuring condition Voltage (V) 

Throttle valve fully closed 12 

Throttle valve fully closed to fully open 12 to 0 

Throttle valve fully open 0 

Throttle valve fully closed 12 

Throttle valve fully closed to fully open 12 to 0 to 12 

Throttle valve fully open 12 

Throttle valve fully closed 12 

R·24·2 

Throttle valve fully closed to fully open 12 to 0 to 12 to 0 to 1 2 

Throttle valve fully open 12 

Throttle valve fully closed 0 

Throttle valve opening above 1.50 12 

Cruise control Standing still 5 or 0 
main switch OFF Engine running, vehicle moving 2.5 

When brake pedal is depressed 12 

When brake pedal is not depressed 0 

"2" range 10 - 16 

Except "2" range 0-2 

"L" range 10 - 16 

Except "L'" range 0-2 

"N" range 10 - 16 

Except "N" range 0-2 
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Terminal 

SI - GND 

S2,SL - GND 

OD 1 - GND 

OD2 - GND 

IG - GND 

SP2 - GND 

PWR - GND 

+B - GND 

Wire Harness Side 

Measuring condition Voltage (V) 

- 12 

- 0 

Coolant temp. below 60°C (140°F) 0 

Coolant temp. above 60°C (140°F) 12 

OlD main switch turned ON 12 
c------- -

OlD main switch turned OFF 0 

Ignition switch ON 12 

Standing still 5 or 0 

Vehicle moving 4 

PWR pattern 12 

NORM pattern 0-2 

- 12 

2. INSPECT SOLENOID 

R-241 

(a) Disconnect the connector from the ECT ECU. 

(b) Measure the resistance between Sl, S2, SL and 
ground. 

STD: 11 - 15 n 
(c) Apply battery voltage to the solenoid. Check that an 

operation noise can be heard from the solenoid. 

No.1 and No.2 Solenoid Valves 3. CHECK SOLENOID SEALS 

8 

\1 
AT3088 

Lock-Up Solenoid Valve 

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 valve does not leak when 
low-pressure compressed air is applied. 

• When supply battery voltage to the solenoid, check 
that the solenoid valve opens. 

(b) Check the lock-up solenoid valve. 

• Applying 5 kg/cm2 (71 psi, 490 kPa) of com-
pressed air, check that the solenoid valve opens. 

• When supply battery voltage to the solenoid, check 
that the solenoid valve does not leak the air. 
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J-4-1 

AT3256 

AT1960 

G-5-2 

If a malfunction is found during voltage inspection (step 1 .). in-
spect the components listed below. 

4. INSPECT NEUTRAL START SWITCH 
(See page AT-41) 

5. INSPECT THROTTLE POSITION SENSOR 

Using an ohmmeter, check the resistance between each 
terminal. 

~ Throttle valve 
Resistance (kil) 

condition 

IDL - E2 
Fully closed 0-2.3 

Open Infinity 
VC - E2 - 3-7 

VTA - E2 
Fully closed 0.2 - 0.8 
Fully open 3-7 

6. (w/o A.B.S.) 
INSPECT NO.2 SPEED SENSOR 
(a) Jack up the rear wheel on one side. 

(b) Connect an ohmmeter between the connector and 
ground. 

(c) Spin the wheel and check that the meter needle 
deflects from' 0 Q to 00 Q. 

HINT: For vehicles with A.B.S., the A.B.S. rear speed sen-
sor is used by the ECT inklhad of the No.2 speed sensor. 
See page BR-46 for the vehicle with A.B.S. 

7. INSPECT NO.1 SPEED SENSOR IN COMBINATION METER 
(a) Remove the combination meter. 

(b) Connect an ohmmeter between terminals A and B. 

(c) Revolve the meter shaft and check that the meter nee-
dle repeatedly deflects from 0 Q to 00 Q. 

8. INSPECT PATTERN SELECT SWITCH 

Inspect that there is continuity between 2 and each 
terminal. 

HINT: As there are diodes inside, be careful of the tester 
probe polarity. 

~ Pattern 
2 3 4 

PWR ~ ~ 

NORM ~ 
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9. INSPECT 010 SWITCH 

Inspect that there is continuity between terminals 1 and 3. 

~ SW 1 3 
position 

ON 

OFF r'. r'. 

AT2040 
10. INSPECT WATER TEMPERATURE SENSOR 

(See page FI-1 01) 

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 ranges. 

NOTICE: 
• Perform the test at normal operating fluid temperature (50 - 80°C or 122 - 176°F). 

• 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 four 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) Start the engine. 

(f) Shift into the D range. 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: 7M-GE 2,200 ± 150 rpm 
7M-GTE 2,500 ± 150 rpm 

(g) Perform the same test in R range. 

EVALUATION 

(a) Usually the rear wheels begin to rotate when the engine speed (depending on the brake force) reaches 
approximately 1,800 - 1,900 rpm. If so, the stall speed may be within the standard range. As 
a result, it can be assumed that there are no problems regarding the stall test explained in the fol-
lowing (b). (c), (d) and (e). 

(b) If the stall speed is the same for both ranges without the rear wheels rotating 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 could be faulty. 

(c) If the stall speed in D range is higher than specified without the rear wheels rotating: 
• Line pressure too low 
• Forward clutch slipping 
• No. 2 one-way clutch not operating properly 
• OlD one-way clutch not operating properly 
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(d) If the stall speed in R range is higher than specified without the rear wheels rotating: 
• Line pressure too low 
• Direct clutch slipping 
• First and reverse brake slipping 
• % one-way clutch not operating properly 

(e) If the stall speed in both Rand 0 ranges are higher than specified without the rear wheels rotating: 
• Line pressure too low 
• Improper fluid level 
• % one-way clutch not operating properly 

STAll TEST 

TE0047 

TIME LAG TEST 
When the shift lever is shifted while the engine is idling, there will be a certain time elapse or lag before 
the shock can be felt. This is used for checking the condition of the % 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) Start the engine and check the idle speed. 

Idle speed: 7M-GE 700 rpm 
IN range) 7M-GTE 650 rpm 

(c) Shift the shift lever from N to 0 position. Using a stop watch, measure the time it takes from shift-
ing 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 
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EVALUATION 

(a) If N -4 0 time lag is longer than specified: 
• Line pressure too low 
• Forward clutch worn 
• % one-way clutch not operating properly 

(b) If N -4 R time lag is longer than specified: 
• Line pressure too low 
• Direct clutch worn 
• First and reverse brake worn 
• % one-way clutch not operating properly 

TIME LAG TEST 

HYDRAULIC TEST 

PREPARATION 
(a) Warm up the transmission fluid. 

I 

c4-
~ 

0 
12 
II 

'-0 
I--J 

Shock Noise 

R 
14 
I L 

CJ:l 'It 

d))[~ 
• 4D .. 

d))[~ 
~ ,~ ~" 

I j \ 
Shock Noise 

(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). 

TE0009 

• 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 0 range. 

(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 approximately 1,700 rpm. 

NOTICE: Release the accelerator pedal and stop test if the rear wheels begin to rotate. Usually the 
rear wheels begin to rotate when the engine speed (depending on the brake force) reaches approxi-
mately 1,800 - 1,900 rpm. 
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(f) In the same manner, perform the test in R range. 
kg/cm 2 (psi, kPa) 

D range R range 
Engine 

Idling Stall Idling Stall 

3.5 - 4.3 8.8 - 11.5 4.9 - 6.1 12.2 - 15.9 7M-GE (50 - 61, 343 - 422) (125 - 164,863 - 1,128) (70 - 87,481 - 598) (174-226,1,196-1,559) 

7M-GTE 4.1 - 4.9 12.3 - 15.0 5.0 - 6.2 15.1 - 18.8 
(58 - 70, 402 - 481) (175 - 213,1,206 - 1,471) (71 - 88, 490 - 608) (215 - 267,1,481 - 1,844) 

If the measured pressures are not up to specified values, recheck the throttle cable adjustment and 
perform a retest. 

EVALUATION 

(a) If the measured values at all ranges are higher than specified: 
• Throttle cable out of adjustment 
• Throttle valve defective 
• Regulator valve defective 

(b) If the measured values at all ranges 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 range only: 
• D range circuit fluid leakage 
• Forward clutch defective 

(d) If pressure is low in the R range only: 
• R range circuit fluid leakage 
• Direct clutch defective 
• First and reverse brake defective 

HYDRAULIC TEST 

AT1961 
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ORange 

ORange 

Full Open 

Slippage? 
Shock? 

AT2818 

AT3068 

ROAD TEST 
NOTICE: Perform the test at normal operating fluid tem-
perature (50 - 80°C or 122 - 176°F). 

1. D RANGE TEST IN NORM AND PWR PATTERN RANGES 

Shift into the 0 range and hold the accelerator pedal cons-
tant at the full throttle valve opening position. 
Check the following: 
(a) 1-2, 2-3 and 3-0/0 up-shifts should take place, and 

shift points should conform to those shown in the au-
tomatic shift schedule. 

Conduct a test under both Normal and Power patterns. 
HINT: 
• There is no % up-shift or lock-up when the coolant 

temp. is below 60°C (140°F) and speed is under 60 km/h 
(37 mph). or if there is a 10 km/h (6 mph) difference be-
tween the set cruise control speed. 

• There is no 3rd up-shift or lock-up when coolant temp. 
is below 35°C (95°F) and speed is under 40 km/h (25 
mph). 

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 ~ % 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 ~ % up-shifts. 

EVALUATION 
If the shock is excessive: 
• Line pressure is too high 
• Accumulator is defective 
• Check ball is defective 
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ORange 

ORange 

Abnormal Noise? 
Vibration? 

¢ e 
(LOCK-UP) 

AT3069 

8 Full Opening 
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AT3070 

NG~ 

TE0035 

2 Range 

~~, 
@ 
Up-Shift AT2812 

2 Range 

Engine Braking? 

AT2811 

2. 

(c) Run at the 0 range lock-up or OlD 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, etc. 

(d) 

(e) 

While running in the 0 range, 2nd, 3rd and OlD gears, 
check to see that the possible kick-down vehicle speed 
limits for 2 ~ 1, 3 ~ 2 and OlD ~ 3 kick-downs con-
form to those indicated on the automatic shift 
schedule. 

Check for abnormal shock and slip at kick-down. 

(f) Check for the lock-up mechanism. 
(1) Drive in 0 range, OlD gear, at a steady speed 

(lock-up ON) of about 75 kmlh (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 RANGE TEST 

Shift into the 2 range and, while driving with the accelera-
tor 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 OlD up-shift and lock-up in the 2 range. 

• To prevent overrun, the transmission up-shifts into 3rd 
gear at around 110 kmlh (68 mph) [7M-GEl or 114 kmlh 
(71 mph) [7M-GTE]. 

(b) While running in the 2 range 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 
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IN) ~ Abnormal Noise? 

2g;.n~{~ 

E~ kg: Shook? 

AT2809 

L Range No Up-Shift 

,'~ 

O~@ 
AT2808 

L Range 

Engine Braking? 

AT2807 

L Range 

AT2S06 

R Range 
Full Open 

Slippage? 

AT2805 

(c) Check for abnormal noise at acceleration and deceler-
ation, and for shock at up-shift and down-shift. 

3. L RANGE TEST 

(a) While running in the L range, check to see that there 
is no up-shift to 2nd gear. 

(b) While running in the L range, release the accelerator 
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 de-
celeration. 

4. R RANGE TEST 

Shift into the R range and, while starting at full throttle, 
check for slipping. 
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Vehicle on Gradient 

Parking Lock 
Pawl Acting 

AT2804 

5. P RANGE TEST 

Stop the vehicle on a gradient (more than 50) and after 
shifting into the P range, release the parking brake. 

Then check to see that the parking lock pawl holds the ve-
hicle in place. 
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Automatic Shift Schedule 
(7M-GE) 

-------~- Throttle valve fully open [ ] 

1~2 2~3 3~O/D [3 ~ OlD] 

NORM 
44-48 92-99 146-155 [ 34-38 J 

(27-30) (57-62) (91-96) (21-24) 
D range 

161-168 
PWR 47-51 101-107 [ 41-45 J 

(29-32) (63-66) (100-104) (25-28) 

2 range 
NORM 44-48 106-114 
PWR (27-30) (66-71) 

- -

L range NORM 
PWR 

- - - -

---------------------~~ Throttle valve opening 5% 

Lock-up ON 

2nd *3rd OlD 2nd 

NORM 
73-78 58-62 

- -
(45-48) (36-39) 

D range 
PWR 

73-78 63-66 
-

(45-48) (39 - 41) 
-

(7M-GTE) 

~ 
Throttle valve fully open [ ] 

1~2 2~3 3~O/D [3 ~ OlD] 

NORM 
40-44 94-99 149-159 [ 38-41 ] 

(25-27) (58-62) (93-99) (24-25) 
D range 

102-111 173-183 [ 45-50] 47-51 
PWR (30-32) (63-69) (108-114) (28-31) 

NORM 40-44 110-118 
2 range - -

PWR (25-27) (68-73) 

NORM 
L range 

PWR - - - -

~--~--~ 
Throttle valve opening 5% 

Lock-up ON 

2nd *3rd OlD 2nd 

NORM 
80-85 60-65 

- -
(50-53) (37-40) 

D range 
80-85 69-73 

PWR - -
(50-53) (43-45) 

Fully closed kmlh (mph) 

[O/D~3] OlD ~3 3~2 2~1 

[ 25-29 ] 141-150 85-93 39-43 
(16-18) (88-93) (53-58) (24-27) 

[ 25-29] 155-168 94-100 42-46 
(16-18) (96-101 ) (58-62) (26-29) 

93-101 39-43 
- -

(58-63) (24-27) 

46-50 
- - -

(29-31 ) 

kmlh (mph) 

Lock-up OFF 

*3rd OlD 

68-72 55-58 
(42-45) (34-36) 

68-72 57-61 
(42 - 45) (35-38) 

* OlD switch OFF 

Fully closed kmlh (mph) 

[OlD -> 3] OlD -> 3 3~2 2~1 

[28-32 ] 143-153 86-94 34-39 
(17-20) (89-95) (53-58) (21-24) 

~ 28-32 ] 166-177 95-103 41-45 
(17-20) (103-110) (59-64) (25-28) 

102-111 34-39 
- -

(63-69) (21-24) 

51-56 
- - -

(32-35) 

kmlh (mph) 

Lock-up OFF 

*3rd OlD 

74-79 57-62 
(46-49) (35-39) 

74-79 63-67 
(46-49) (39-42) 

OlD switch OFF 
HINT: (1) Lock-up will not occur in 2nd gear unless the throttle valve opening is greater than 35%. 

(2) There is no lock-up in the 2 and L ranges. 

(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. 



AUTOMATIC TRANSMISSION - Troubleshooting (Neutral Start Switch) AT-41 

Neutral Start Switch 
INSPECTION OF NEUTRAL START SWITCH 

Inspect that there is continuity between each terminals. 

0-0: Continuity 

IH-6-2 IC-3-2 ~ Shift B N PB RB NB DB 2B LB C 
Position 

P 0-f-O 
R -0 

N 0-f-O 
D 

2 0 -0 

L 0-~ 



AT-42 AUTOMATIC TRANSMISSION - On-Vehicle Repair 

ON-VEHICLE REPAIR 
HINT: The components mentioned below can be replaced on the vehicle as they are without any necessity 
for removal of the transmission. For the respective operating procedures refer to the following pages: 

Components 

Valve Body, Solenoid 
Valve 

Parking Lock Pawl 

Extension Housing 

Speedometer Driven 
Gear Oil Seal 

Removal Installation Remarks 

Steps 11 to 16 on pages Steps 30 to 37 on 

AT-51 to 52 

Step 32 on page 
AT-60 

AT-43 and Step 8 on 
page AT-50 

See below 

WM0109 

pages AT -135 to 138 

Step 8 on page Remove the parking lock pawl after 
AT-125 removing the valve body. 

AT-43 and Step 40 on For replacement of the oil seal, see 
page AT-139 page AT-118 

See below 

REPLACEMENT OF SPEEDOMETER DRIVEN 
GEAR OIL SEAL 

REMOVE SPEEDOMETER DRIVEN GEAR Oil SEAL 
Using SST, remove the oil seal. 

SST 09921-00010 

INSTAll SPEEDOMETER DRIVEN GEAR Oil SEAL 

Using SST, install a new oil seal. 
SST 09201-60011 
Drive in depth: 20 mm (0.79 in.) 



Starter 
Torque Converter 

Drive Plate +------@ 
~, 

Throttle Cable 

Stiffener Plate 

,I..- /" 

=:>/~.-, ~~' .. ' ........ \ .. \." .. , ~ '-. ~ "\ 
=~), - ~~ 
~
~ c...---- ......... ~ 

~ =~""\ - c-~ 
/-:-

~-;.., 

Oil Cooler Pipe 

Engine Under Cover 

Exhaust Front Pipe 

+ 

I ___ • __ 7M-GTE ~ 
-_. I----~ ('\' 

''(Il) ),Ji 

~ 
~\~ . Exhaust P' 

Speedomete C Ipe Bracket 
r able ©-~ ~ Rubb" H,""" 

~ , SST 09325-40010 

:"'_~ Manual Shift Linkage 
~ 

Propeller Shaft 750 (54,74) 

~
> 

.' 
Gl'" _··~,os' ..... , 

,\ 

~ Rear Mounting 
\) , 

i--

Rear Support Member 

I 
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AT-44 AUTOMATIC TRANSMISSION - Removal and Installation of Transmission 

(MAIN POINT OF INSTALLATION) 

1. CHECK TORQUE CONVERTER INSTALLATION 

Using calipers and a straight edge, measure from the in-
stalled surface of the torque converter to the front surface 
of the transmission housing. 
Correct distance: 26.4 mm (1.039 in.) 

If the distance is less than the standard, check for an im-
proper installation. 

2. ADJUST TRANSMISSION THROTTLE CABLE 
(See page AT-19) 

3. FILL TRANSMISSION WITH ATF AND CHECK FLUID LEVEL 

Fluid type: ATF DEXRON® II 
NOTICE: Do not overfill. 



AUTOMATIC TRANSMISSION - Torque Converter and Drive Plate AT-45 

nJiee 
Lock 

AT3306 

AT2821 

TORQUE CONVERTER AND DRIVE 
PLATE 
INSPECTION OF TORQUE CONVERTER AND 
DRIVE PLATE 

1. INSPECT ONE-WAY CLUTCH 
(a) Insert SST into the inner race of the one-way clutch. 

SST 09350-30020 (09351-32010) 

(b) Insert SST so that it fits in the notch of the converter 
hub and outer race of the one-way clutch. 

SST 09350-30020 (09351-32020) 

(c) With the torque converter standing on its side, the 
clutch locks when turned counterclockwise, and ro-
tates 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: 750 kg-em (54 ft-Ib, 74 N·m) 

3. MEASURE TORQUE CONVERTER SLEEVE RUNOUT 
(a) Temporarily mount the torque converter 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. 

HINT: Mark the position of the converter to ensure cor-
rect installation. 
(b) Remove the torque converter. 



AT-46 

10 mm 345 (25, 34) 
12 mm 580 (42, 57) 

AUTOMATIC TRANSMISSION - Removal of Component Parts 

REMOVAL OF COMPONENT PARTS 
COMPONENTS 

Solenoid Wire 

___ -"-T_h_ro---,ttle Cabl e mrr---.J) 
, ~\[\ ~ 

Transmission Housing 

Ikg-cm (ft-Ib, N'm)1 
• Non-reusable part 

r 
I 

Specified torque 

Extension 

'\ 
Housing 

'" 'j;7 " :".'d S,",o, 
Speedometer Drive Gear ~ ~ (w/o A.B.S.) 

i -~ --1 : -- -~-s:'~~n,o}11 
1 Sensor Rotor I ~ ~ 
~ ~w~ ~B~S~_ ~ 1 ________ iw~~'~'~'~ J 

AT2612 



AUTOMATIC TRANSMISSION - Removal of Component Parts AT-47 

COMPONENTS (Cont'd) 

• Oil Seal 

1 Manual Valve 
Lever 

\-------- Transmission Case 

• Spacer ---~_-----< 
Manual Valve _____ _ 
Lever Shaft _________ Spring 

• Oil Seal -------
Parking Lock Pawl ~ ~ Second Coast Brake Piston 

~~~~~e; Lock Rod _____________ ~~ ~--- :e~;~~n~oast Brake Cover 

.------------,L __________ / " ~Ol------- Snap Ring 
~5 in.-Ib, 7.4) 1-

P k' jf-¥l--=~:-------Spring 
ar mg Lock Pawl Shaft ~ gJ~-.I--------Spring 

Parking Lock Pawl ~ a 0 
C2 Accumulator Piston _____________ e§ e -------B2 Accumulator Piston 
Bo Accumulator Piston 
Co Accumulator Piston ---------~ 

U C> 8===J---. a-Ring 
• a-Ring c:> c> C) 

Spring _____________ 1 I C) 

Check Ball Body ~I" "" 
""--" _ ,"_ ~t---JI---- Oil Tube 

" " ~ 
~ <- . 0 ··u. 
~ ."C> •• 

100 (7,10) f-----! "'-'"""" .)., , 
• ~-----Valve Body 

• Gasket-------j~ ®--- Gasket 
I 
I 
I 
I 

~"'----- Oil Strainer 

~~~/ 
4 - G---- Magnet 

G ~ Q 

>..0---- Oil Pan 

75 (65 in.-Ib, 7.4) 1 

IS .• Gasket 
~ Drain Plug 

1 205 (15,20) 1 

1 kg-cm (ft-Ib, N ·m) 1 : Specified torque 
• Non-reusable part AT5014 



AT-48 

Piston Sleeve 

AUTOMATIC TRANSMISSION - Removal of Component Parts 

COMPONENTS (Cont'd) 

No.llst& Rev. 
Brake Piston 

Reaction Sleeve 

+O-Ring _ 
_ - - -Rear Planetary Gear, 

Transmission 
Case 

B--+Brake Drum 
Gasket 

: Snap Ring 
~ _ No.2 One-Way Clutch ~nd Output Shaft 

O ~, ' ~~\" ~~~~-: 
.J::\ I ~J ~-~ I 

r- I \\) , a 1 st & Re~. Jrake Pack : 

~~ 

~~ 

- ~I 

I 

Race-----"----.,r:\ I @,PlanetarYSunGearand 
V No.1 One-Way Clutch 

r Front PI anetary~ ~ _ - - - ~ Second Coast 
Gear - Brake Band I 

Bearing 
0/0 Support c, Race " 

, 
c-~ 

Snap Ring-------_______ 

Bearing ------~ 

DID Bcok, P"k~~ 
Soop R;og~~i 

I Race 

, 
I ~ ~ 

+O-Ring 

Oil Pump 

Ra:e ~,) Front Planetary 
~ ij-I 
~ , "!- R;og G,,, 

'T Bearing 
Bearing I 

Direct and Forward Clutch I 

260 (19, 25) 

Race 

0/0 Planetary Gear, Direct 
Clutch and One-Way Clutch 

0/0 Planetary 
Ring Gear 

I kg-cm (ft-Ib, N ·m) I : Specified torque 
+ Non-reusable part AT5654 



AUTOMATIC TRANSMISSION - Removal of Component Parts AT-49 

D4976 

AT1985 

D4977 D4978 

D4979 

AT1981 

SEPARATE BASIC SUBASSEMBLY 

1. REMOVE WIRE HARNESS CLAMP AND THROTTLE CABLE 
CLAMP 

2. REMOVE CONTROL SHAFT LEVER 

3. REMOVE NEUTRAL START SWITCH 

(a) Unstake the lock washer. 

(b) Remove the nut and bolt, and then remove the neu-
tral start switch. 

(c) Remove the lock washer and grommet. 

4. REMOVE UNIONS 

(a) Remove the two unions. 

(b) Remove the O-ring from the both unions. 

5. REMOVE SPEEDOMETER DRIVEN GEAR 

(a) Remove the speedometer driven gear. 

(b) Remove the O-ring from it. 



AT-50 

(to 
wi A.B.S. 

AUTOMATIC TRANSMISSION - Removal of Component Parts 

AT1986 

D4983 

AT2604 C4151 

6. REMOVE SPEED SENSOR 

(a) Disconnect the connector. 

(b) Remove the speed sensor. 

(c) Remove the O-ring from it. 

7. REMOVE TRANSMISSION HOUSING 

(a) Remove the six bolts. 

(b) Remove the transmission housing. 

8. REMOVE EXTENSION HOUSING AND GASKET 

(a) Remove the six bolts. 

(b) Remove the extension housing and gasket. 

9. REMOVE SPEEDOMETER DRIVE GEAR AND BALL 

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

(b) Remove the speedometer drive gear and ball. 

10. REMOVE SENSOR ROTOR AND KEY 

(a) Remove the sensor rotor and key. 

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



SST 

AUTOMATIC TRANSMISSION - Removal of Component Parts AT-51 

D1491 

AT2630 

D4991 

11. REMOVE OIL PAN 

NOTICE: Do not turn the transmission over as this will 
contaminate the valve body with any foreign matter at the 
bottom of the pan. 

(a) Remove the nineteen bolts. 

(b) Insert the blade of SST between the transmission case 
and oil pan, cut off applied sealer. 

SST 09032-00100 

NOTICE: Be careful not to damage the oil pan flange. 

(c) Remove pan by lifting the transmission case. 

12. EXAMINE PARTICLES IN PAN 

Remove the magnets and use them to collect steel particles. 

Carefully look at the foreign matter and particles in the pan 
and on the magnets to anticipate the type of wear you will 
find in the transmission: 

Steel (magnetic) .......... bearing, gear and clutch 
plate wear 

Brass (non-magnetic) ... bushing wear 

13. REMOVE OIL STRAINER AND GASKETS 

(a) Turn over the transmission. 

(b) Remove the three bolts holding the oil strainer to the 
valve body. 

(c) Remove the oil strainer and two gaskets. 

14. REMOVE OIL TUBES 

Pry up both tube ends with a large screwdriver and remove 
the two tubes. 

15. REMOVE SOLENOID WIRING 

(a) Disconnect the three connectors from No.1, No.2 
and lock-up solenoids. 



AT-52 

0 0 0 

0 

0 

0 

0 

0 0 0 

AUTOMATIC TRANSMISSION - Removal of Component Parts 

0 0 

0 0 

AT3147 

0 

0 

0 

0 

0 

04724 

AT5009 

16. 

(b) Turn over transmission, remove the stopper plate from 
the case. 

(c) Pull the wiring out of the transmission case. 

(d) Remove the O-ring from the grommet. 

REMOVE VALVE BODY 

(a) Remove the seventeen bolts. 

(b) Disconnect the throttle cable from the cam and re-
move the valve body. 

17. REMOVE CHECK BALL BODY, ACCUMULATOR SPRINGS, 
PINS AND PISTONS 

(a) Remove the check ball body and spring. 

(b) Remove the two springs from the Co accumulator 
Check piston. 
Ball 
Body 

AT5011 

04994 

(c) Applying compressed air to the oil hole, remove the 
B2 and C2 accumulator pistons and three springs. 



AUTOMATIC TRANSMISSION - Removal of Component Parts AT-53 

D4995 

(d) Applying compressed air to the oil hole, remove the 
Bo accumulator piston and spring. 

(e) Applying compressed air to the oil hole, remove the 
Co accumulator piston. 

(f) Remove the O-rings from each piston. 

18. REMOVE THROTTLE CABLE 

(a) Turn over the transmission. 

(b) Remove the retaining bolt and pull out the throttle 
cable. 

(c) Remove the O-ring from the cable. 

19. REMOVE OIL PUMP 

(a) Stand up the transmission. 

(b) Remove the seven bolts holding the oil pump to the 
transmission case. 

(c) Using SST, remove the oil pump. 

SST 09350-30020 (09350-07020) 

(d) Remove the O-ring from it. 



AT-54 AUTOMATIC TRANSMISSION - Removal of Component Parts 

D5000 

D5001 

AT3148 

D5003 

D5004 

(e) Remove the race from the oil pump. 

20. REMOVE OVERDRIVE PLANETARY GEAR UNIT WITH 
OVERDRIVE DIRECT CLUTCH AND ONE-WAY CLUTCH 

(a) Remove the overdrive planetary gear with the over-
drive direct clutch and one-way clutch from the trans-
mission case. 

(b) Remove the race and assembled bearing and race. 

(c) Remove the bearing and race. 

(d) Remove the overdrive planetary ring gear from the 
trar.smission case. 



AUTOMATIC TRANSMISSION - Removal of Component Parts AT-55 

05007 

(;j 

05006 

---------, 
I 

I 
I 
I , , 
L------JFor 7M-GTE 

AT2342 

Piston Rod 

AT4442 

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE 

(a) Place SST and a dial indicator onto the overdrive brake 
piston as shown in the figure. 

SST 09350-30020 (09350-06120) 

(b) Measure the stroke applying and releasing the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 -
785 kPa) as shown in the figure. 

Piston stroke: 
7M-GE 1.40 - 1.70 mm (0.0551 - 0.0669 in.' 
7M-GTE 1.75 - 2.05 mm (0.0689 - 0.0807 in.' 

If the values are nonstandard, inspect the discs. 
(See page AT -80) 

22. REMOVE FLANGES, PLATES AND DISCS OF OVERDRIVE 
BRAKE 
(a) Remove the snap ring. 

(b) Remove the flanges, plates and discs as a set_ 

7M-GE: Two flanges, three plates and four discs 
7M-GTE: Two flanges, four plates and five discs 

The method of inspection, refer to AT -80_ 

23. CHECK PISTON ROD STROKE OF SECOND COAST BRAKE 

(a) Place a mark on the second coast brake piston rod 
as shown in the figure. 



AT-56 AUTOMATIC TRANSMISSION - Removal of Component Parts 

05017 

AT5044 

05011 

(b) Using SST, measure the stroke applying the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 -
785 kPa) as shown in the figure. 

SST 09240-00020 
Piston rod stroke: 1.5 - 3.0 mm (0.059 - 0.118 in.) 

If the values are nonstandard, inspect the brake band. 
(See page AT-93) 

24. REMOVE SECOND COAST BRAKE COVER, PISTON AS-
SEMBl Y AND SPRING 
(a) Using SST, remove the snap ring. 

SST 09350-30020 (09350-07060) 

(b) Applying compressed air to the oil hole, remove the 
second coast brake cover, piston assembly and spring. 

(c) Remove the two O-rings from the cover. 

25. REMOVE OVERDRIVE SUPPORT ASSEMBLY 
(a) Remove the bearing and race. 

(b) Remove the two bolts holding the overdrive support 
assembly to the case. 



AUTOMATIC TRANSMISSION - Removal of Component Parts AT-57 

D5012 

D4809 

D5019 

AT3149 

(c) Using SST, remove the snap ring. 
SST 09350-30020 (09350-07060) 

(d) Using SST, remove the overdrive support assembly. 
SST 09350-30020 (09350-07020) 

(e) Remove the race. 

26. REMOVE DIRECT CLUTCH WITH FORWARD CLUTCH 

(a) Remove the direct clutch with forward clutch from 
the case. 

(b) Remove the two bearings and race. 



AT-58 AUTOMATIC TRANSMISSION - Removal of Component Parts 

D5021 

D5088 

D5023 

D5024 

D4852 

27. REMOVE SECOND COAST BRAKE BAND 

(a) Remove the E-ring from the pin. 

(b) Remove the pin from the brake band. 

(c) Remove the second coast brake band from the case. 

For the method of inspection, refer to AT -93. 

28. REMOVE FRONT PLANETARY GEAR UNIT 

(a) Remove the race. 

(b) Remove the front planetary ring gear from the case. 

(c) Remove the bearing and race. 



AUTOMATIC TRANSMISSION - Removal of Component Parts AT-59 

05025 

05026 

05027 

05028 

(d) Remove the race. 

(e) With wooden blocks under the output shaft, stand the 
transmission on the output shaft. 

(f) Using SST, remove the snap ring. 

SST 09350-30020 (09350-07070) 

(g) Remove the front planetary gear from the case. 

(h) Remove the bearing and race from the front planetary 
gear. 



AT-60 AUTOMATIC TRANSMISSION - Removal of Component Parts 

05029 

05030 

05031 

I 
I I 
I I L. _____ ....J 

05032 

05033 

29. REMOVE PLANETARY SUN GEAR WITH NO.1 ONE-WAY 
CLUTCH 

30. CHECK PACK CLEARANCE OF SECOND BRAKE 
Using a thickness gauge, measure the clearance between 
the snap ring and flange as shown in the figure. 
Clearance: 0.62 - 1.98 mm (0.0244 - 0.0780 in.) 

If the values are nonstandard, inspect the discs. 
(See page AT -101 ) 

31. REMOVE FLANGE, PLATES AND DISCS OF SECOND 
BRAKE 
(a) Remove the snap ring. 

(b) Remove the flange, five plates and five discs as a set. 

32. REMOVE PARKING LOCK ROD AND PAWL 
(a) Remove the parking lock pawl bracket. 
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05034 

05035 

05036 

05037 

AT4443 

(b) Disconnect the parking lock rod from the manual valve 
lever. 

(c) Remove the spring, parking lock pawl and shaft. 

(d) Remove the E-ring from the shaft. 

33. CHECK PACK CLEARANCE OF FIRST AND REVERSE 
BRAKE 

Using a thickness gauge, measure the clearance between 
the plate and second brake drum as shown in the figure. 

Clearance: 
7M-GE 0.60 - 1.12 mm (0.0236 - 0.0441 in.) 
7M-GTE 0.70 - 1.22 mm (0.0276 - 0.0480 in.) 

If the values are nonstandard, inspect the discs. 
(See page AT-l03) 

34. REMOVE SECOND BRAKE PISTON SLEEVE 

35. REMOVE REAR PLANETARY GEAR UNIT WITH SECOND 
BRAKE DRUM, FIRST AND REVERSE BRAKE PACK AND 
OUTPUT SHAFT 

(a) Using two screwdrivers, remove the snap ring. 
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D5039 

D5040 

D4867 

D4893 

AT5107 

(b) Remove the rear planetary gear, second brake drum, 
first and reverse brake pack and output shaft as an 
assembly. 

(c) Remove the assembled thrust bearing and race from 
the case. 

(d) Remove the second brake drum assembly. 

(e) Remove the flange, plates and discs of the first and 
reverse brake. 

7M-GE: One flange, six plates and six discs 
7M-GTE: One flange, seven plates and seven discs 

For the method of inspection, refer to AT-1 03. 

36. REMOVE LEAF SPRING 
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AT4444 

AT4445 

04890 

AT4446 

SST 

t 

04891 

37. REMOVE BRAKE DRUM GASKET 

Using a screwdriver, remove the gasket. 

38. CHECK FIRST AND REVERSE BRAKE PISTONS MOVING 

Make sure the first and reverse brake pistons move smooth-
ly when applying and releasing the compressed air into the 
transmission case. 

39. REMOVE COMPONENTS OF FIRST AND REVERSE BRAKE 
PISTON 

(a) Set SST on the spring retainer, and compress the 
return spring. 

SST 09350-30020 (09350-07050) 
(b) Remove the snap ring with snap ring pliers. 

(c) Remove the piston return spring. 

(d) Hold No.2 first and reverse brake piston with hand, 
apply compressed air to transmission case to remove 
No.2 first and reverse brake piston. 

(e) Remove No.2 first and reverse brake piston. 
If the piston does not pop out with compressed air, lift the 
piston out with needle-nose pliers. 
(f) Remove the O-ring from No.2 piston. 

(g) Insert SST behind the reaction sleeve and gradually 
lift it out of the transmission case. 

SST 09350-30020 (09350-07080) 
(h) Remove the O-ring from the reaction sleeve. 



AT-64 

SST 

AUTOMATIC TRANSMISSION - Removal of Component Parts 

t 

05045 

05046 

(i) Insert SST behind No. 1 brake piston and gradually 
lift it out of the transmission case. 

SST 09350-30020 (09350-07090) 
(j) Remove the two O-rings from No.1 piston. 

40. REMOVE MANUAL VALVE LEVER, SHAFT AND OIL SEALS 

(a) Using a chisel, cut off the spacer and remove it from 
the shaft. 

(b) Using a pin punch, drive out the pin. 
(c) Pull the manual valve lever shaft out through the case 

and remove the lever. 

(d) Using a screwdriver, remove the two oil seals. 



AUTOMATIC TRANSMISSION - Component Parts (General Notes) 

COMPONENT PARTS 
General Notes 
The instructions here are organized so that you work on only one component group at a time. 

AT-65 

This will help avoid confusion from similar-looking parts of different subassemblies being on your workbench 
at the same time. 
The component groups are inspected and repaired from the converter housing side. 
As much as possible, complete the inspection, repair and assembly before proceeding to the next compo-
nent group. If a component group can not be assembled because parts are being ordered, be sure to keep 
all parts of that group in a separate container while proceeding with disassembly, inspection, repair and as-
sembly of other component groups. 
Recommended ATF: DEXRON® n 

GENERAL CLEANING NOTES: 

1. All disassembled parts should be washed clean, with any fluid passages and holes blown through with 
compressed air. 

2. When using compressed air to dry parts, always aim away from yourself to prevent accidentally spray-
ing automatic transmission fluid or kerosene on your face. 

3. The recommended automatic transmission fluid or kerosene should be used for cleaning. 

PARTS ARRANGEMENT: 

1. After cleaning, the parts should be arranged in proper order to allow efficient inspection, repairs, and 
reassembly. 

2. When disassembling a valve body, be sure to keep each valve together with the corresponding spring. 

3. New brakes and clutches that are to be used for replacement must be soaked in transmission fluid for 
at least two hours before assembly. 

GENERAL ASSEMBLY: 

1. All oil seal rings, clutch discs, clutch plates, rotating parts, and sliding surfaces should be coated with 
transmission fluid prior to reassembly. 

2. All gaskets and rubber O-rings should be replaced. 

3. Make sure that the ends of a snap ring are not aligned with one of the cutouts and are installed in the 
groove correctly. 

4. If a worn bushing is to be replaced, the subassembly containing that bushing must also be replaced. 

5. Check thrust bearings and races for wear or damage. Replace if necessary. 
6. Use petroleum jelly to keep parts in place. 
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Oil Pump 
COMPONENTS 

Stator Shaft Oil Seal Ring 

Oil Pump Body 

+Oil Seal 

I kg-cm Ift-Ib, N·m) I 
+ Non-reusable part 

/ 

Oil Pump Driven Gear 

Oil Pump Drive Gear 

+O-Ring 

Specified torque 

DISASSEMBLY OF OIL PUMP 

1. USE TORQUE CONVERTER AS WORK STAND 

05052 

2_ REMOVE Oil SEAL RINGS 
Remove the two oil seal rings. 

05053 

05051 
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05054 

05055 

05056 

AT0153 

3. REMOVE STATOR SHAFT 

Remove the thirteen bolts, and then remove the stator shaft 
from the oil pump body. 

4. REMOVE OIL PUMP DRIVE GEAR AND DRIVEN GEAR 

INSPECTION OF OIL PUMP 

1. CHECK OIL PUMP BODY BUSHING 

Using a dial indicator, measure the inside diameter of the 
oil pump body bushing. 
Maximum inside diameter: 38.19 mm (1.5035 in.) 

If the inside diameter is greater than the maximum, replace 
the oil pump body. 

2. CHECK STATOR SHAFT BUSHING 

Using a dial indicator, measure the inside diameter of the 
stator shaft bushing. 

Maximum inside diameter: 
Front side 21.58 mm (0.8496 in.) 
Rear side 27.08 mm (1.0661 in.) 

If the inside diameter is greater than the maximum, replace 
the stator shaft. 

3. CHECK BODY CLEARANCE OF DRIVEN GEAR 
Push the driven gear to one side of the body. 

Using a feeler gauge, measure the clearance. 

Standard body clearance: 0.07 - 0.15 mm 
(0.0028 - 0.0059 in.) 

Maximum body clearance: 0.3 mm (0.012 in.) 
If the body clearance is greater than the maximum, replace 
the drive gear, driven gear or pump body. 
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AT0154 

AT0155 

D5062 

4. CHECK TIP CLEARANCE OF DRIVEN GEAR 
Measure between the driven gear teeth and the crescent-
shaped part of the pump body. 

Standard tip clearance: 0.11 - 0.14 mm 
(0.0043 - 0.0055 in.) 

Maximum tip clearance: 0.3 mm (0.012 in.) 
If the tip clearance is greater than the maximum, replace 
the drive gear, driven gear or pump body. 

5. CHECK SIDE CLEARANCE OF BOTH GEARS 

Using a steel straight edge and a feeler gauge, measure 
the side clearance of both gears. 
Standard side clearance: 0.02 - 0.05 mm 

(0.0008 - 0.0020 in.) 

Maximum side clearance: 0.1 mm (0.004 in.) 
If the side clearance is greater than the maximum, replace 
the drive gear, driven gear or pump body. 

6. IF NECESSARY, REPLACE OIL SEAL 

(a) Pry off the oil seal with a screwdriver. 

(b) Using SST, install a new oil seal. 
The oil seal end should be flushed with the outer edge of 
the pump body. 

SST 09350-30020 (09351-32140) 

(c) Coat the oil seal lip with MP grease. 
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D5055 

D5064 

D5065 

D5067 

ASSEMBLY OF OIL PUMP 
1 . INSTALL DRIVEN GEAR AND DRIVE GEAR TO OIL PUMP 

BODY 
(a) Place the oil pump body on the torque converter. 

(b) Coat the driven gear and drive gear with ATF. 

(c) Install the driven gear and drive gear. 

2. INSTALL STATOR SHAFT TO OIL PUMP BODY 

(a) Align the stator shaft with each bolt hole. 

(b) Tighten the thirteen bolts. 
Torque: 100 kg-em (7 ft-Ib, 10 N·m) 

3. INSTALL OIL SEAL RINGS 
(a) Coat the two oil seal rings with ATF. 

(b) Contract the oil seal rings as shown, and install them 
onto the stator shaft. 

NOTICE: Do not spread the ring ends too much. 

HINT: After installing the oil seal rings, check that they 
rotate smoothly. 

4. CHECK OIL PUMP DRIVE GEAR ROTATION 

Make sure the drive gear rotates smoothly. 



AUTOMATIC TRANSMISSION _ C?mponent Parts (Overd~ive Planetary Gear, Overdrive 
AT-70 Direct Clutch and Overdrive One-Way Clutch) 

Overdrive Planetary Gear, Overdrive Direct Clutch and Overdrive 
One-Way Clutch 

COMPONENTS 

Disc Flange 
0/0 Direct Clutch Drum 

0/0 Direct Clutch Piston 
Piston Return Spring 

Race 

Plate 
Snap Ring 

Snap Ring 

+O-Ring 0/0 Planetary Gear 

Bearing 

Bearing 

Retaining % One-Way 
Plate Clutch 

Snap Ring 

Snap Ring 

+ Non-reusable part 
Race 

AT3'50 

HOld) 

DISASSEMBLY OF OVERDRIVE PLANETARY 
GEAR, OVERDRIVE DIRECT CLUTCH AND 
OVERDRIVE ONE-WAY CLUTCH 

1_ CHECK OPERATION OF ONE-WAY CLUTCH 

Hold the OlD direct clutch drum and turn the input shaft. 
Turn The input shaft turns freely clockwise and locks counter-

clockwise. 

D4779 

D4780 

2_ REMOVE OVERDRIVE DIRECT CLUTCH ASSEMBLY FROM 
OVERDRIVE PLANETARY GEAR 
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D4782 

SST 

~ ...... -

~~~ 

Vinyl Tape 
AT4448 

D4783 

D4784 

3. CHECK PISTON STROKE OF OVERDRIVE DIRECT CLUTCH 

(a) Place the oil pump onto the torque converter, and then 
place the % direct clutch assembly onto the oil 
pump. 

(b) Using SST and a dial indicator, measure the % direct 
clutch piston stroke applying and releasing the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 -
785 kPa) as shown. 

SST 09350-30020 (09350-06120) 

Piston stroke: 1.85 - 2.15 mm (0.0728 - 0.0846 in.) 
If the values are nonstandard, inspect the discs. 

4. REMOVE FLANGE, PLATES AND DISCS 

(a) Remove the snap ring from the % direct clutch drum. 

(b) Remove the flange, two plates and two discs. 

5. REMOVE PISTON RETURN SPRING 

(a) Place SST on the spring retainer and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 

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

(c) Remove the piston return spring. 

6. REMOVE OVERDRIVE DIRECT CLUTCH PISTON 

(a) Place the oil pump onto the torque converter and then 
place the % direct clutch onto the oil pump. 

(b) Hold the % direct clutch piston with hand, apply 
compressed air to the oil pump to remove the 0/0 
direct clutch piston. 

(c) Remove the % direct clutch piston. 

(d) Remove the two O-rings from the piston. 
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D4787 

D4788 

--~ 
/ 

D4790 

/ 

D4791 

----~ 

D4792 

7. REMOVE RING GEAR FLANGE 

(a) Remove the snap ring. 

(b) Remove the ring gear flange. 

8. REMOVE RETAINING PLATE 

(a) Remove the snap ring. 

(b) Remove the retaining plate. 

9. REMOVE OVERDRIVE ONE-WAY CLUTCH WITH OUTER 
RACE 
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r - -. ~ -, 
, , 
, 
, 

00 
- ---" 

~---------

AT4449 

04793 

Printed 
Number 

AT1987 

/~ \ 
04796 

04797 04798 

10. REMOVE ONE-WAY CLUTCH FROM OUTER RACE 

11. REMOVE THRUST WASHER 

INSPECTION OF OVERDRIVE PLANETARY GEAR 
AND OVERDRIVE DIRECT CLUTCH 

1. INSPECT DISC, PLATE AND FLANGE 

Check to see if the sliding surface of the disc, plate and 
flange are worn or burnt. If necessary, replace them. 

HINT: 
• If the lining of the disc is peeling off or discolored, or 

even if part of the printed numbers are defaced, replace 
all discs. 

• Before assembling new discs, soak them in A TF for at 
least two hours. 

2. CHECK OVERDRIVE DIRECT CLUTCH PISTON 

(a) Check that check ball is free by shaking the piston. 

(b) Check that the valve does not leak by applying low-
pressure compressed air. 

3. CHECK OVERDRIVE DIRECT CLUTCH DRUM BUSHINGS 

Using a dial indicator, measure the inside diameter of the 
clutch drum bushings. 
Maximum inside diameter: 27.11 mm (1.0673 in.) 

If the inside diameter is greater than the maximum, replace 
the clutch drum. 
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D4799 

AT4450 

Front t / 
/ 

D4793 

Flanged Side 

AT4451 

Flanged Side 

AT1638 

4. CHECK OVERDRIVE PLANETARY GEAR BUSHING 

Using a dial indicator, measure the inside diameter of the 
planetary gear bushing. 

Maximum inside diameter: 11.27 mm (0.4437 in.) 

If the inside diameter is greater than the maximum, replace 
the planetary gear. 

5. MEASURE PLANETARY PINION GEAR THRUST 
CLEARANCE 

Using a feeler gauge, measure the planetary pinion gear 
thrust clearance. 

Standard clearance: 0.20 - 0.60 mm 
(0.0079 - 0.0236 in.) 

Maximum clearance: 1.00 mm (0.0394 in.) 

If the clearance is greater than the maximum, replace the 
planetary gear assembly. 

ASSEMBLY OF OVERDRIVE PLANETARY GEAR, 
OVERDRIVE DIRECT CLUTCH AND OVERDRIVE 
ONE-WAY CLUTCH 

1. INSTALL THRUST WASHER TO OVERDRIVE PLANETARY 
GEAR 

Install the thrust washer to the overdrive planetary gear, 
the grooved side facing upward. 

2. INSTALL OVERDRIVE ONE-WAY CLUTCH 

(a) Install the one-way clutch into the outer race, the 
flanged side of the one-way clutch facing upward. 

(b) Install the overdrive one-way clutch with the outer 
race to the overdrive planetary gear. 
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D4791 

D4790 

D4788 

D4787 

D4801 

3. INSTALL RETAINING PLATE 

(a) Install the retaining plate. 

(b) Install the snap ring. 

4. INSTALL RING GEAR FLANGE TO OVERDRIVE 
PLANETARY RING GEAR 

(a) Install the ring gear flange as shown. 

(b) Install the snap ring. 

5. INSTALL OVERDRIVE DIRECT CLUTCH PISTON 

(a) Coat new O-rings with ATF and install them on the 
OlD direct clutch piston. 

(b) Being careful not to damage the O-rings, press in the 
direct clutch piston into the clutch drum with both 
hands. 



o Component Parts (Overdrive Planetary Gear, Overdrive 
AT-76 AUT MATIC TRANSMISSION - Direct Clutch and Overdrive One-Way Clutch) 

r--------...., 
I 
I 

I ______ ....J 

04802 

AT4452 

AT1639 

04805 

04783 

6. INSTALL PISTON RETURN SPRING 

(a) Install the piston return spring to the piston. 

(b) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 
(c) Install the snap ring with a screwdriver. Be sure the 

end gap of the snap ring is not aligned with the spring 
retainer claw. 

7. INSTALL PLATES, DISCS AND FLANGE 

(a) Install the plates and discs. 

Install in order: P = Plate D = Disc 
P-D-P-D 

(b) Install the flange, the flat end facing downward. 

(c) Install the snap ring. 
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04782 

04780 

04779 

8. CHECK PISTON STROKE OF OVERDRIVE DIRECT CLUTCH 
(a) Place the oil pump onto the torque converter, and then 

place the OlD direct clutch assembly onto the oil 
pump. 

(b) Using SST and a dial indicator, measure the overdrive 
direct clutch piston stroke applying and releasing the 
compressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 
- 785 kPa) as shown. 

SST 09350-30020 (09350-06120) 
Piston stroke: 1.85 - 2.15 mm (0.0728 - 0.0846 in.) 
If the piston stroke is less than the limit, parts may be mis-
assembled and reinstall them. 
If the piston stroke is nonstandard, select another flange. 
NOTE: There are six different thicknesses for the flange. 

Flange thickness mm (in.) 

No. Thickness No. Thickness 

16 3.6 (0.142) 19 3.3 (0.130) 

17 3.5 (0.138) 20 3.2 (0.126) 

18 3.4 (0.134) 21 3.1 (0.122) 

9. INSTALL OVERDRIVE DIRECT CLUTCH ASSEMBLY 
(a) Align the flukes of discs in the direct clutch. 
(b) Install the direct clutch assembly onto the OlD plane-

tary gear. 

10. CHECK OPERATION OF ONE-WAY CLUTCH 
Hold the OlD direct clutch drum an"d turn the input shaft. 
The input shaft turns freely clockwise and locks counter-
clockwise. 
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17M-GTE 1-----

Snap Ring 

Disc 

Overdrive Brake 
COMPONENTS 

Flange Plate 

Race 

Flange 

Bearing Piston Return 
Spring 

• O-Ring 

010 B"k';:O~ n 1 
~ TRace Snap Ring 

Clutch Drum 
Thrust Washer 

Oil Seal Ring 

• Non-reusable part AT5046 

D4795 

DISASSEMBL V OF OVERDRIVE BRAKE 

1 _ CHECK OVERDRIVE BRAKE PISTON MOVING 

(a) Place the % support assembly onto the direct clutch 
assembly. 

(b) Apply compressed air into the oil passage as shown, 
and be sure that the % brake piston moves 
smoothly. 
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04810 

04811 

05149 

04812 

04813 

2. REMOVE CLUTCH DRUM THRUST WASHER FROM OVER
DRIVE SUPPORT 

3. REMOVE PISTON RETURN SPRING 

(a) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07030) 

(b) Remove the snap ring with a screwdriver. 

(c) Remove the piston return spring. 

4. REMOVE OVERDRIVE BRAKE PISTON 

(a) Place the % support onto the direct clutch assembly. 

(b) Hold the % brake piston so it does not slant and ap-
ply compressed air into the passage to remove the 0/0 
brake piston. 

(c) Remove the % brake piston. 

(d) Remove the two O-rings from the piston. 

5. REMOVE OIL SEAL RINGS 
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Printed 
Number 

06108 

04815 

'
AT1979 

AT1978 

04818 

INSPECTION OF OVERDRIVE BRAKE 
INSPECT DISC, PLATE AND FLANGE 

Check to see if the sliding surface of the disc, plate and 
flange are worn or burnt. If necessary, replace them. 
HINT: 
• If the lining of the disc is peeling off or discolored, or 

even if parts of the printed numbers are defaced, replace 
all discs. 

• Before assembling new discs, soak them in A TF for at 
least two hours. 

ASSEMBLY OF OVERDRIVE BRAKE 
1. INSTALL OIL SEAL RINGS 

(a) Coat the two oil seal rings with ATF. 
(b) Contract the oil seal rings as shown, and install them 

onto the % support. 
NOTICE: Do not spread the ring ends more than 
necessary. 
HINT: After installing the oil seal rings, check that they 
rotate smoothly. 

2. INSTALL OVERDRIVE BRAKE PISTON 
(a) Coat two new O-rings with ATF and install them on 

the % brake piston. 
(b) Being careful not to damage the O-rings, press in the 

brake piston into the % support with both hands. 

3. INSTALL PISTON RETURN SPRING 
(a) Install the piston return spring. 

(b) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07030) 
(c) Install the snap ring with a screwdriver. Be sure the 

end gap of the snap ring is not aligned with the cutout 
portion of the % support. 
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D4810 

D4795 

4. INSTALL CLUTCH DRUM THRUST WASHER 

Coat the thrust washer with petroleum jelly and install it 
onto the % support. 

HINT: Make sure that the lug shape matches the hole on 
the % support. 

5. CHECK OVERDRIVE BRAKE PISTON MOVING 

(a) Place the % support assembly onto the direct clutch 
assembly. 

(b) Apply compressed air into the oil passage as shown, 
and be sure that the % brake piston moves 
smoothly. 
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Direct Clutch Drum 

• Non-reusable part 

Direct Clutch 
Piston 

D4821 

Direct Clutch 
COMPONENTS 

• G-Ring Clutch Drum Thrust Washer 

Piston Return 
Spring 

Snap Ring 

DISASSEMBLY OF DIRECT CLUTCH 

D4819 

1. REMOVE DIRECT CLUTCH DRUM ASSEMBLY FROM FOR
WARD CLUTCH ASSEMBLY 

2. REMOVE CLUTCH DRUM THRUST WASHER FROM 
DIRECT CLUTCH ASSEMBLY 



SST 
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D5151 

D4822 

D4823 

D4824 

D4825 

3. CHECK PISTON STROKE OF DIRECT CLUTCH 

(a) Place the direct clutch assembly onto the % sup-
port assembly. 

(b) Using SST and a dial indicator, measure the direct 
clutch piston stroke applying and releasing the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 -
785 kPa) as shown. 

SST 09350-30020 (09350-06120) 

Piston stroke: 1.37 - 1.60 mm (0.0539 - 0.0630 in.) 

If the values are nonstandard, inspect the discs. 

4. REMOVE FLANGE, PLATES AND DISCS 

(a) Remove the snap ring from the direct clutch drum. 
(b) Remove the flange, four plates and four discs. 

5. REMOVE PISTON RETURN SPRING 
(a) Place SST on the spring retainer and compress the 

return spring with a shop press. 
SST 09350-30020 (09350-07040) 

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

(c) Remove the piston return spring. 

6. REMOVE DIRECT CLUTCH PISTON 
(a) Place the direct clutch drum onto the % support. 
(b) Hold the direct clutch piston with hand, apply com-

pressed air to the % support to remove the direct 
clutch piston. 

(c) Remove the direct clutch piston. 

(d) Remove the two a-rings from the piston. 
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Printed 
Number 

AT1987 

04899 

04814 

04828 

04826 

INSPECTION OF DIRECT CLUTCH 

1. 

2. 

INSPECT DISC, PLATE AND FLANGE 

Check to see if the sliding surface of the disc, plate and 
flange are worn or burnt. If necessary, replace them. 

HINT: 
• If the lining of the disc is peeling off or discolored, or 

even if parts of the printed numbers are defaced, replace 
all discs. 

• Before assembling new discs, soak them in ATF for at 
least two hours. 

CHECK DIRECT CLUTCH PISTON 

(a) Check that check ball is free by shaking the piston. 

(b) Check that the valve does not leak by applying low-
pressure compressed air. 

3. CHECK DIRECT CLUTCH DRUM BUSHING 
Using a dial indicator, measure the inside diameter of the 
clutch drum bushing. 

Maximum inside diameter: 53.99 mm (2.1256 in.) 

If the inside diameter is greater than the maximum, replace 
the clutch drum. 

ASSEMBLY OF DIRECT CLUTCH 

1 . INSTALL DIRECT CLUTCH PISTON TO DIRECT CLUTCH 
DRUM 
(a) Coat new O-rings with ATF and install them on the 

direct clutch piston. 
(b) Being careful not to damage the O-rings, press in the 

direct clutch piston into the clutch drum with both 
hands. 

2. INSTALL PISTON RETURN SPRING 
(a) Install the piston return spring. 
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AT2610 

D4832 

D5151 

(b) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 

(c) Install the snap ring with snap ring pliers. Be sure the 
end gap of the snap ring is not aligned with the spring 
retainer claw. 

3. INSTALL PLATES, DISCS AND FLANGE 

(a) Install the plates and discs. 

Install in order: P = Plate D = Disc 
P-D-P-D-P-D-P-D 

(b) Install the flange, the flat end facing downward. 

(c) Install the snap ring with a screwdriver. Be sure the 
end gap of the snap ring is not aligned with the cutout 
portion of the direct clutch drum. 

4. CHECK PISTON STROKE OF DIRECT CLUTCH 

(a) Place the direct clutch assembly onto the DID sup-
port assembly. 
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D4822 

AT3153 

D4843 

(b) Using SST and a dial indicator, measure the direct 
clutch piston stroke applying and releasing the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 -
785 kPa) as shown. 

SST 09350-30020 (09350-06120) 

Piston stroke: 1.37 - 1.60 mm (0.0539 - 0.0630 in.) 
If the piston stroke is less than the limit, parts may have 
been assembled incorrectly, check and reassemble again. 

If the piston stroke is nonstandard, select another flange. 
HINT: There are eight different thicknesses for the flange. 

Flange thickness mm (in.) 

No. Thickness No. Thickness 

33 3.0 (0.118) 29 3.4 (0.134) 

32 3.1 (0.122) 28 3.5 (0.138) 

31 3.2 (0.126) 27 3.6 (0.142) 

30 3.3 (0.130) 34 3.7 (0.146) 

5. INSTALL CLUTCH DRUM THRUST WASHER 

Coat the thrust washer with petroleum jelly and install it 
onto the direct clutch. 

HINT: Make sure that the lug shapes match the cutout 
portions on the direct clutch. 

6. INSTALL DIRECT CLUTCH ASSEMBLY TO FORWARD 
CLUTCH ASSEMBLY 

(a) Align the flukes of discs in the direct clutch. 
(b) Install the direct clutch assembly onto the forward 

clutch assembly. 

(c) Check that the distance from the direct clutch end to 
the forward clutch end is 71.2 mm (2.803 in.). 

If the distance is less than the above value, parts may have 
been assembled incorrectly, check and reassemble again. 
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Bearing 

Oil Seal Ring 

+ Non-reusable part 

Forward Clutch Drum 

Forward Clutch 
COMPONENTS 

+O-Ring Bearing 

+O-Ring 

Cushion Plate 

D4833 

D4834 

Race 

Disc 
Forward Clutch Piston 

Snap Ring 

AT2345 

DISASSEMBLY OF FORWARD CLUTCH 

1. REMOVE FORWARD CLUTCH ASSEMBLY FROM DIRECT 
CLUTCH ASSEMBLY 

2_ PLACE FORWARD CLUTCH ONTO OVERDRIVE SUPPORT 

(a) Place wooden blocks, etc. to prevent forward clutch 
shaft from touching the work stand, and place the 0/0 
support on them. 

(b) Place the forward clutch onto the % support. 



AT-88 

SST 
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04836 

04837 

04838 

04898 

04839 

3. CHECK PISTON STROKE OF FORWARD CLUTCH 
Using SST and a dial indicator, measure the forward clutch 
piston stroke applying and releasing the compressed air (4 
- 8 kg/cm 2 , 57 - 114 psi or 392 - 785 kPa) as shown. 

SST 09350-30020 (09350-06120) 

Piston stroke: 
7M-GE 3.42 - 3.93 mm (0.1346 - 0.1547 in.) 
7M-GTE 3.73 - 4.59 mm (0.1469 - 0.1807 in.) 

If the values are nonstandard, inspect the discs. 

4. REMOVE FLANGE, PLATES AND DISCS 

(a) Remove the snap ring from the forward clutch drum. 

(b) Remove the flange, plates and discs. 
7M-GE: One flange, five plates and five discs 
7M-GTE: One flange, six plates and six discs 

5. REMOVE CUSHION PLATE 

6. REMOVE PISTON RETURN SPRING 

(a) Place SST on the spring retainer and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 

(b) Using snap ring pliers, remove the snap ring. 
(c) Remove the piston return spring. 

7. REMOVE FORWARD CLUTCH PISTON 
(a) Place the forward clutch drum onto the OlD support. 

(b) Hold the forward clutch piston with hand, apply com-
pressed air to the OlD support to remove the forward 
clutch piston. 

(c) Remove the forward clutch piston. 

(d) Remove the two O-rings from the piston. 
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D4840 

Printed 
Number 

AT1987 
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\ 

D4844 

8. REMOVE O-RING FROM FORWARD CLUTCH DRUM 

9. REMOVE OIL SEAL RINGS 

INSPECTION OF FORWARD CLUTCH 

1. INSPECT DISC, PLATE AND FLANGE 

2. 

Check to see if the sliding surface of the disc, plate and 
flange are worn or burnt. If necessary, replace them. 

HINT: 
• If the lining of the disc is peeling off or discolored, or 

even if part of the printed numbers are defaced, replace 
all discs. 

• Before assembling new discs, soak them in ATF for at 
least two hours. 

CHECK FORWARD CLUTCH PISTON 

(a) Check that check ball is free by shaking the piston. 

(b) Check that the valve does not leak by applying low-
pressure compressed air. 

3. CHECK FORWARD CLUTCH DRUM BUSHING 

Using a dial indicator, measure the inside diameter of the 
forward clutch drum bushing. 
Maximum inside diameter: 24.08 mm (0.9480 in.) 

If the inside diameter is greater than the maximum, replace 
the forward clutch drum . 
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ASSEMBLY OF FORWARD CLUTCH 

1 . INSTALL OIL SEAL RINGS 

(a) Coat the three oil seal rings with A TF. 

(b) Contract the oil seal rings as shown, and install them 
onto the forward clutch drum. 

NOTICE: Do not spread the ring ends more than 
necessary. 

HINT: After installing the oil seal rings, check that they 
'---______________ 04~8_45:...J rotate smoothly. 

04840 

04847 

o 

o 

04901 AT3152 

2. INSTALL NEW O-RING TO FORWARD CLUTCH DRUM 

Coat a new O-ring with ATF and install it on the forward 
clutch drum. 

3. INSTALL FORWARD CLUTCH PISTON 

(a) Coat new O-rings with ATF and install them on the 
forward clutch piston. 

(b) Being careful not to damage the O-rings, press the 
clutch piston into the forward clutch drum with both 
hands. 

4. INSTALL PISTON RETURN SPRING 

(a) Install the piston return spring. 

(b) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 

(c) Install the snap ring with snap ring pliers. Be sure the 
end gap of the snap ring is not aligned with the spring 
retainer claw. 
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AT2341 

D4849 
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5. INSTALL CUSHION PLATE ROUNDED END DOWN AS 
SHOWN 

6. INSTALL PLATES. DISCS AND FLANGE 

(a) Install in order: P = Plate D = Disc 
7M-GE: P-D-P-D-P-D-P-D-P-D 
7M~TE:P-D-P-D-P-D-P-D-P-D-P-D 

(b) And then install the flange, the rounded edge facing 
downward. 

(c) Install the snap ring with a screwdriver. Be sure the 
end gap of the snap ring is not aligned with the cutout 
portion of the forward clutch drum. 

7. CHECK PiSTON STROKE OF FORWARD CLUTCH 

8. 

Using SST and a dial indicator, measure the forward clutch 
piston stroke applying and releasing the compressed air (4 
- 8 kg/cm2, 57 - 114 psi or 392 - 785 kPa) as shown. 

SST 09350-30020 (09350-06120) 

Piston stroke: 
7M-GE 3.42 - 3.93 mm (0.1346 - 0.1547 in.) 
7M-GTE 3.73 - 4.59 mm (0.1469 - 0.1807 in.) 

If the piston stroke is less than the limit, parts may have 
been assembled incorrectly, check and reassemble again. 

INSTALL DIRECT CLUTCH ASSEMBLY TO FORWARD 
CLUTCH ASSEMBLY 
(a) Make sure that the thrust washer is installed to the 

direct clutch drum. 
(b) Align the flukes of discs in the direct clutch. 

(c) Install the direct clutch assembly onto the forward 
clutch assembly. 



AT-92 AUTOMATIC TRANSMISSION - Component Parts (Forward Clutch) 

04843 

(d) Check that the distance from the direct clutch end to 
the forward clutch end is 71.2 mm (2.803 in.). 

If the distance is less than the above value, parts may have 
been assembled incorrectly, check and reassemble again. 



AUTOMATIC TRANSMISSION - Component Parts (Second Coast Brake) 

Second Coast 
Brake Band 

Second Coast Brake 
COMPONENTS 

SP'i~"oo Rod < '«(~ 
Retainer-----@01' 

Spring -----~lj 

Oil Seal Ring ------"'I~~II 

Piston -----~_ 
E- Ring _____ -J 

.0-Ring ----'----"--
Cover -----

Snap Ring-----

AT-93 

• Non-reusable part AT3089 

Piston 

Printed 
Number 

Piston Rod 

Sp,ing R'~. 
I~~ 
! Oil Seal Ring 

D5018 

D5832 

DISASSEMBLY OF SECOND COAST BRAKE 
PISTON 

DISASSEMBLE SECOND COAST BRAKE PISTON 

(a) Remove the E-ring. 

(b) Remove the piston, spring and retainer from the piston 
rod. 

(c) Remove the oil seal ring form the piston. 

INSPECTION OF SECOND COAST BRAKE BAND 

INSPECT BRAKE BAND 
If the lining of the brake band is peeling off or discolored, 
or even if parts of the printed numbers are defaced, replace 
the brake band. 

HINT: Before assembling new band, soak it in ATF for at 
least two hours. 
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D5634 

Oil Seal Ring Piston Rod 

~. 
o,tn" 

Spring 
Second Coast Brake Piston 

D5018 

ASSEMBLY OF SECOND COAST BRAKE PISTON 

1. SELECT PISTON ROD 
If the band is OK with piston rod stroke not within the stan-
dard value, select the piston rod. 

There are two different lengths for piston rod. 

Piston rod length: 71.4 mm (2.811 in.) 
72.9 mm (2.870 in.) 

2. ASSEMBLE SECOND COAST BRAKE PISTON 
(a) Coat the oil seal ring with A TF and install it to the se-

cond coast brake piston. 
(b) Install the retainer, spring and piston to the piston rod. 

(c) Install the E-ring. 
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Race 

Front Planetary Ring Gear 

Front Planetary Gear 
COMPONENTS 

Bearing 

Bearing 

Race 

Race Race Front Planetary Gear 

D4855 

AT4456 

D4850 

INSPECTION OF FRONT PLANETARY GEAR 
1. CHECK FRONT PLANETARY RING GEAR BUSHING 

Using a dial indicator, measure the inside diameter of the 
planetary ring gear bushing. 

Maximum inside diameter: 24.08 mm (0.9480 in.) 
If the inside diameter is greater than the maximum, replace 
the planetary ring gear. 

2. MEASURE PLANETARY PINION GEAR THRUST 
CLEARANCE 
Using a feeler gauge, measure the planetary pinion gear 
thrust clearance. 

Standard clearance: 0.20 - 0.60 mm 
(0.0079 - 0.0236 in.) 

Maximum clearance: 1.00 mm (0.0394 in.) 
If the clearance is greater than the maximum, replace the 
planetary gear assembly. 



AT-96 AUTOMATIC TRANSMISSION Component Parts (Planetary Sun Gear 
and No. 1 One-Way Clutch) 

Planetary Sun Gear and No.1 One-Way Clutch 
COMPONENTS 

Thrust Washer 

Planetary Sun Gear 

Snap Ring 

Snap Ring 

Assembled No.1 One-Way 
Clutch and Second Brake 
Hub 

Oil Seal Ring 

04857 

04858 

Sun Gear Input Drum 

04856 

DISASSEMBLY OF PLANETARY SUN GEAR AND 
NO.1 ONE-WAY CLUTCH 

1. CHECK OPERATION OF NO.1 ONE-WAY CLUTCH 

Hold the planetary sun gear and turn the second brake hub. 
The second brake hub turns freely clockwise and locks 
counterclockwise. 

2. REMOVE ASSEMBLED NO.1 ONE-WAY CLUTCH AND 
SECOND BRAKE HUB 



AUTOMATIC TRANSMISSION _ Component Parts (Planetary Sun Gear 
and No. 1 One-Way Clutch) AT-97 

AT1642 

04860 

04862 

04864 

3. REMOVE THRUST WASHER FROM SUN GEAR INPUT 
DRUM 

4. REMOVE OIL SEAL RINGS 

5. REMOVE SUN GEAR INPUT DRUM FROM PLANETARY 
SUN GEAR 

(a) Use a wooden block, etc. as work stand. 

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

(c) Remove the sun gear input drum from the planetary 
sun gear. 

6. REMOVE SNAP RING FROM PLANETARY SUN GEAR 



AT-98 
AUTOMATIC TRANSMISSION _ Component Parts (Planetary Sun Gear 

and No. 1 One-Way Clutch) 

D4865 

D4864 

D4863 

D4862 

D4860 

INSPECTION OF PLANETARY SUN GEAR 

CHECK PLANETARY SUN GEAR BUSHINGS 

Using a dial indicator, measure the inside diameter of the 
planetary sun gear bushings. 

Maximum inside diameter: 27.08 mm (1.0661 in.' 
If the inside diameter is greater than the maximum, replace 
the planetary sun gear. 

ASSEMBLY OF PLANETARY SUN GEAR AND 
NO.1 ONE-WAY CLUTCH 
1. INSTALL SNAP RING TO PLANETARY SUN GEAR 

2. INSTALL SUN GEAR INPUT DRUM 

(a) Place a wooden block, etc. as a work stand and place 
the planetary sun gear onto it. 

(b) Install the sun gear input drum onto the planetary sun 
gear. 

(c) Install the snap ring with snap ring pliers. 

3. INSTALL OIL SEAL RINGS 

(a) Coat the two oil seal rings with ATF. 
(b) Install the two oil seal rings onto the planetary sun 

gear. 

NOTICE: Do not spread the ring ends too much. 

HINT: After installing the oil seal rings, check that they 
rotate smoothly. 
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AUTOMATIC TRANSMISSION _ Component Parts (Planetary Sun Gear 
and No. lOne-Way Clutch) AT-99 

AT1642 

Upward 

04857 

4. INSTALL THRUST WASHER 

HINT: Make sure that the lug shapes match the holes on 
the sun gear input drum. 

5. INSTALL ASSEMBLED NO.1 ONE-WAY CLUTCH AND SE-
COND BRAKE HUB ONTO PLANETARY SUN GEAR AS 
SHOWN 

6. CHECK OPERATION OF NO.1 ONE-WAY CLUTCH 

Hold the planetary sun gear and turn the second brake hub. 
The second brake hub turns freely clockwise and locks 
counterclockwise. 
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Flange 

+ Non-reusable part 

Second Brake 
COMPONENTS 

Piston Sleeve 

Spring Retainer 

Snap Ring 

Thrust Washer 

D4868 

D4869 

+O-Ring 

Second Brake Piston 

OISASSEMBL Y OF SECOND BRAKE 

AT3183 

1. REMOVE THRUST WASHER FROM SECOND BRAKE 
DRUM 

2_ CHECK SECOND BRAKE PISTON MOVING 

Make sure the second brake piston moves smoothly when 
applying and releasing low-pressure compressed air to the 
second brake drum. 
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/ 
/ 

D4870 

D4871 

D4872 

Printed 
Number 

AT2650 

D4873 

3. REMOVE PISTON RETURN SPRING 

(a) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 

(b) Remove the snap ring with snap ring pliers. 

(c) Remove the spring retainer. 

(d) Remove the piston return spring. 

4. REMOVE SECOND BRAKE PISTON 

(a) Hold the second brake piston with hand, apply com-
pressed air to the second brake drum to remove the 
second brake piston. 

(b) Remove the second brake piston. 

(c) Remove the two O-rings from the piston. 

INSPECTION OF SECOND BRAKE 

INSPECT DISC, PLATE AND FLANGE 

Check to see if the sliding surface of the disc, plate and 
flange are worn or burnt. If necessary, replace them. 

HINT: 
• If the lining of the disc is peeling off or discolored, or 

even if parts of the printed numbers are defaced, replace 
all discs. 

• Before assembling new discs, soak them in A TF for at 
least two hours. 

ASSEMBLY OF SECOND BRAKE 

1. INSTALL SECOND BRAKE PISTON 

(a) Coat new O-rings with A TF and install them on the 
second brake piston. 

(b) Being careful not to damage the O-rings, press in the 
second brake piston into the second brake drum with 
both hands. 
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04871 

04870 

04869 

04868 

2. INSTALL PISTON RETURN SPRING 

(a) Install the piston return spring. 

(b) Install the spring retainer. 

(c) Place SST on the spring retainer, and compress the 
return spring with a shop press. 

SST 09350-30020 (09350-07040) 

(d) Install the snap ring with snap ring pliers. 

3. CHECK SECOND BRAKE PISTON MOVING 

Make sure the second brake piston moves smoothly when 
applying and releasing low-pressure compressed air to the 
second brake drum. 

4. INSTALL THRUST WASHER 

Coat the thrust washer with petroleum jelly and install it. 

HINT: Make sure that the cutout portions of thrust washer 
match teeth of the spring retainer. 
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First and Reverse Brake 
COMPONENTS 

Flange 

Plate 

No.1 Brake Piston 

No.2 Brake Piston 
7M·GTE f-------'---' 

+O-Ring 

Piston Return Spring 

+ Non-reusable part 

Printed 
Number 

AT3155 

+ O-Ring 

Reaction Sleeve 

AT3154 

INSPECTION OF FIRST AND REVERSE BRAKE 

INSPECT DISC, PLATE AND FLANGE 

Check to see if the sliding surface of the disc, plate and 
flange are worn or burnt. If necessary, replace them. 

HINT: 
• If the lining of the disc is peeling off or discolored, or 

even if parts of the printed numbers are defaced, replace 
all discs. 

• Before assembling new discs, soak them in A TF for at 
least two hours. 



AT-104 
AUTOMATIC TRANSMISSION _ Component Parts (Rear Planetary Gear, 

No.2 One-Way Clutch and Output Shaft) 

Rear Planetary Gear, No.2 One-Way Clutch and Output Shaft 
COMPONENTS 

Race 

Bearing 

NO.2 One-Way 
Clutch 

Rear Planetary Gear 

One-Way Clutch 
Inner Race 

No.1 Thrust Washer 

No.2 Thrust Washer 

Snap Ring 
Ring Gear Flange 

Rear Planetary 
Ring Gear 

D4874 

D4875 

9 
Oil Seal Ring Output Shaft 

AT3090 

DISASSEMBLY OF REAR PLANETARY GEAR, 
NO.2 ONE-WAY CLUTCH AND OUTPUT SHAFT 

1. REMOVE OUTPUT SHAFT FROM REAR PLANETARY GEAR 
ASSEMBLY 

2. REMOVE OIL SEAL RING FROM OUTPUT SHAFT 



AUTOMATIC TRANSMISSION Component Parts (Rear Planetary Gear, 
- No.2 One-Way Clutch and Output Shaft) AT-105 

04877 

04878 

/ 

04879 

04880 

04881 

3. REMOVE REAR PLANETARY GEAR FROM REAR PLANE
T ARY RING GEAR 

4. CHECK OPERATION OF NO.2 ONE-WAY CLUTCH 

Hold the planetary gear and turn the one-way clutch inner 
race. The one-way clutch inner race turns freely counter-
clockwise and locks clockwise. 

5. REMOVE NO.2 ONE-WAY CLUTCH 

(a) Remove the one-way clutch inner race from the rear 
planetary gear. 

(b) Remove the snap ring with a screwdriver. 

(c) Remove No.2 one-way clutch with retainers from the 
planetary gear. 



AT-106 

No.2 

AUTOMATIC TRANSMISSION Component Parts (Rear Planetary Gear, 
- No. 2 One-Way Clutch and Output Shaft) 

No.1 

D4882 D4883 

D4884 

D4885 

D4886 

AT4459 

6. REMOVE NO.2 AND NO.1 THRUST WASHERS 

7. REMOVE RACES AND BEARING FROM REAR PLANETARY 
RING GEAR 

8. REMOVE RING GEAR FLANGE 

(a) Remove the snap ring with a screwdriver. 

(b) Remove the ring gear flange. 

INSPECTION OF REAR PLANETARY GEAR 

MEASURE PLANETARY PINION GEAR THRUST CLEARANCE 

Using a feeler gauge, measure the planetaty pinion gear 
thrust clearance. 
Standard clearance: 0.20 - 0.60 mm 

(0.0079 - 0.0236 in.) 
Maximum clearance: 1.00 mm (0.0394 in.) 
If the clearance is greater than the maximum, replace the 
planetary gear assembly. 



No.1 

AUTOMATIC TRANSMISSION Component Parts (Rear Planetary Gear, 
No.2 One-Way Clutch and Output Shaft) AT-107 

04885 

05159 

No.2 

0488304882 

Open End 

I:, , ,-~,-__ ' __ ~',) ~ i 
, I / /~ • ::~~ 

If /[\' 

04880 

ASSEMBLY OF REAR PLANETARY GEAR, NO.2 
ONE-WAY CLUTCH AND OUTPUT SHAFT 

1 . INSTALL RING GEAR FLANGE 

(a) Install the ring gear flange. 

(b) Install the snap ring. 

2. INSTALL RACES AND BEARING 

Coat the races and bearing with petroleum jelly, and in-
stall them onto the rear planetary ring gear. 

HINT: Races and bearing diameter 

mm (in.) 

Inside Outside 
Race (A) 28.8 (1.134) 44.8 (1.764) 
Bearing 30.1 (1.185) 44.7 (1.760) 
Race (B) 27.8 (1.094) 44.8 (1.764) 

3. INSTALL NO.1 AND NO.2 THRUST WASHERS 

(a) Coat the thrust washers with petroleum jelly. 

(b) Install the thrust washers onto both sides of the rear 
planetary gear. 

HINT: Make sure that the lug shapes match the cutout 
portions on the rear planetary gear. 

4. INSTALL NO.2 ONE-WAY CLUTCH 

(a) Install the one-way clutch and two retainers into the 
rear planetary gear as shown in the figure. 

HINT: Make sure that the open ends of the guides on the 
one-way clutch are faced upward. 

(b) Install the snap ring . 



AT-108 

Hold 

AUTOMATIC TRANSMISSION Component Parts (Rear Planetary Gear, 
- No.2 One-Way Clutch and Output Shaft) 

D4879 

D4878 

D4877 

D4875 

D4874 

(c) While turning counterclockwise, install the one-way 
clutch inner race to the rear planetary gear. 

5. CHECK OPERATION OF NO.2 ONE-WAY CLUTCH 

Hold the planetary gear and turn the one-way clutch inner 
race. The one-way clutch inner race turns freely counter-
clockwise and locks clockwise. 

6. INSTALL REAR PLANETARY GEAR ONTO REAR PLANE
T ARY RING GEAR 

7 . INSTALL OIL SEAL RING 

Coat the oil seal ring with ATF and install it to the output 
shaft. 
NOTICE: Do not spread the ring ends too match. 

HINT: After installing the oil seal ring, check that it ro-
tates smoothly. 

8. INSTALL OUTPUT SHAFT INTO REAR PLANETARY GEAR 
ASSEMBLY 



AUTOMATIC TRANSMISSION - Component Parts (Valve Body) 

Detent Spri ng 

Manual Valve 

• Non-reusable part 

Detent Spring 
AT4460 

Valve Body 
COMPONENTS 

Upper Valve Body 

Lower Valve Body 

• No.1 Gasket 

(Disassembly of Valve Body) 
1. UNBOLT AND REMOVE DETENT SPRING 

2. REMOVE MANUAL VALVE 

AT-109 

AT1399 



AT-110 AUTOMATIC TRANSMISSION - Component Parts (Valve Body) 

D4903 

D4906 

3. TURN OVER ASSEMBLY AND REMOVE TWENTY -FIVE 
BOLTS 

4. LIFT OFF UPPER VALVE BODY AND PLATE AS A SINGLE 
UNIT 

Hold the valve body plate to the upper valve body. 
HINT: Be careful that the check balls and strainer do not 
fall out. 



AUTOMATIC TRANSMISSION - Component Parts (Valve Body) 

(Upper Valve Body) 
COMPONENTS 

Retainer Plug 

AT-111 

2-3 Shift Valve 

1 L; Coa .. Modul.to. V.I .. 

Retainer 

Sleeve 

Plunger 

.- --
Check Ball - • -
(7M-GE) _. 

--. (7M-GTE) ••• 

• 

I- Rubber Balli 

~ 

~Strainer 

r 

Adjusting Ring 

The throttle pressure is changed ac
cording to the number of the adjust
ing rings. 
When assembling the valve body, 
install the same number of adjusting 
rings as were removed. 
Some of the valve bodies do not 
have any adjusting rings. 

Upper Valve Body 

---

i 
I 
I 
I 
I 

.J 

2nd Coast Modulator Valve 

I 

~ @ cu- Plug 

~ m--- Retainer 

~_ ~ ~ 3-4 Shift 
~Valve 

fiO--Plug 

ID--- Retainer 

® 

~~ 
Throttle Valve Cam ~ Down-Shift I Plug 

Throttle Valve Pin 
Pin 

Throttle Valve 

Valve Stopper 

AT5015 



AT-112 AUTOMATIC TRANSMISSION - Component Parts (Valve Body) 

SPECIFICATIONS OF VALVE BODY SPRINGS 

Spring Free length mm (in.) 
Coil outer diameter Total No. Color mm (in.) of coils 

® Down-shift plug 27.3 (1.075) 8.7 (0.343) 12.5 Yellow 

® Throttle valve 20.6 (0.811) 9.2 (0.362) 9.5 Blue 
or 23.3 (0.917) 9.2 (0.362) 9.5 White 

© 3 - 4 shift valve 30.8 (1.213) 9.7 (0.382) 10.5 Purple 

@ Second coast modulator 7M-GE 25.3 (0.996) 8.6 (0.339) 11.5 Orange 
valve 7M-GTE 29.6 (1.165) 8.3 (0.327) 12.5 Red 

® Lock-up relay valve 21.4 (0.843) 5.5 (0.217) 17.5 Light Gray 

® Secondary regulator 30.9 ( 1.217) 11.2 (0.441 ) 10.5 Blue 
valve 

@ Cut-back valve 21.8 (0.858) 6.0 (0.236) 13.5 None 

® 2 - 3 shift valve 30.8 (1.213) 9.7 (0.382) 10.5 Purple 

CD Low coast modulator 27.8 (1.094) 8.3 (0.327) 10.5 Pink 
valve 

HINT: During reassembly, please refer to the spring specifications above to help differentiate the different 
springs. 

SECTIONAL VIEW OF VALVE BODY 

E 

o 

01373 



AUTOMATIC TRANSMISSION - Component Parts (Valve Body) AT-113 

LOCATION OF RETAINERS, PIN, STOPPER, CHECK BALLS AND STRAINER 

1. RETAINER. STOPPER AND PIN 

Valve Stopper Pin 

2. CHECK BALL 

Check ball Diameter mm (in.) 

® Rubber bali 6.35 (0.2500) 

® Rubber ball 5.54 (0.2181) 

AT5651 

3. STRAINER 

AT3243 AT4462 



AT-114 

Retainer 

AUTOMATIC TRANSMISSION - Component Parts (Valve Body) 

(Lower Valve Body) 
COMPONENTS 

No.2 Solenoid 

Strainer 

l 1-2 Shift Valve 

Plug ~:~ +1 Plug 

07u '~L ~ ~ :-..- t .<JU..-(u 

--{} " u~d ~~ .J 0 ' 

Check Valve '.J/< ~ ~-U'u' -::y" u 
UJ 0./ a..-Pressure./ <=>,u~~"--J) U /~, 

@ ~ 0'/~ , @i Relief Va~e,~ ~oc /:/ ® ~~~~ If- Pin 

Lower Valve 
Body 

a;.))(r!:~ ~/~$~~~'3dP /// /@n;.: ;///;; ! • ~ «u ~ ~ ~ 
u ~v") '01, ?~2>/u, ~, ~ Accumulator Control Valve 
~ U)Jjl ~</~u~ ~ '~ ~ 

<:::>*o~/~.,':' 'I ' .. ' , '~," Iiil\-. Clip ~Retainer 
~. . / ~ ~~ Pressure Sleeve 

/(~uv. ~." (ff1lJ 

, +...' ~~ Reducing Valve 

Check Valve 
wi Steel Ball 

~ ,! Lock-up' f9i / ~ Solenoid ., 

Primary Regulator valve!" ~.. .! 
@ / ~ NRO. 1. Soelnoid 

~ 
etarner 

Washer 

+ Non-reusable part 

i . Th eli ne pressu re cha nges 
according to the part of 

Plunger Sleeve the plunger sleeve wh!ch 
comes into contact with 
the retainer. 
When reassembling the 
valve body, position the 
retainer in the same 
position. 

AT5673 
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SPECIFICATIONS OF VALVE BODY SPRINGS 

Spring Free length mm (in.) 
Coil outer diameter Total No. 

Color mm (in.) of coils 

Ci9 Check valve 20.2 (0.795) 12.1 (0.476) 6.5 None 

® Pressure relief valve 11.2 (0.441 ) 6.4 (0.252) 7.5 None 

© 1-2 shift valve 30.8 ( 1.213) 9.7 (0.382) 10.5 Purple 

@ Primary regulator valve 66.7 (2.626) 18.6 (0.732) 12.5 None 

® Accumulator control valve 33.9 (1.335) 8.8 (0.346) 12.0 Pink 

HINT: During reassembly, please refer to the spring specifications above to help differentiate the different 
springs. 

SECTIONAL VIEW OF VALVE BODY 

@ ® 

© 

AT5625 



AT-116 AUTOMATIC TRANSMISSION - Component Parts (Valve Body) 

LOCATION OF RETAINERS, CLIP, PIN, CHECK BALLS, STRAINERS, SPRINGS AND 
VALVES 

1. RETAINER, CLIP AND PIN 

2. CHECK BAll 

Check Valve 
wi Steel Ball 

3. STRAINER, SPRING AND VALVE 

AT5626 

AT2346 

® 
® 
© 

® 

® 

Retainer 

1-2 shift valve 

Accumulator 
control valve 
Primary regulator 
valve 

Check ball 

Rubber ball 

Steel ball 

Strainer 

Solenoid oil 
strainer 
Throttle oil 
strainer 

mm (in.) 

Height Width Thickness 

16.5 6.0 3.2 
(0.650) (0.236) (0.126) 

21.2 5.0 3.2 
(0.835) (0.197) (0.126) 

16.2 5.0 3.2 
(0.638) (0.197) (0.126) 

Diameter mm (in.) 

5.54 (0.2181) 

6.35 (0.2500) 

® 

D4914 

mm (in.) 

Height Diameter 

11.0 (0.433) 10.3 (0.406) 

19.5 (0.768) 10.3 (0.406) 
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(Assembly of Valve Body) 
(See page AT-109) 

1. POSITION NEW NO.1 GASKET ON UPPER VALVE BODY 

Align a new No. 1 gasket at each bolt hole. 

2. POSITION VALVE BODY PLATE ON NO.1 GASKET 

Align the plate at each bolt hole. 

3. POSITION NEW NO.2 GASKET ON PLATE 
; 0; db 0 > ° ° 0 D 0 Align a new No.2 gasket at each bolt hole. 

o 0 0 C;;oo s 060> 00 0 0 
0 0 0 ~ 0 2 0 0 °0 0 0 ~o 

~ 0 ° ~oo01\oo 00 0 (J 
o DOD 0000 00 0 0 0 f) 00 0 o'\; 

O 0 0 6~ 0 0 0 0" 00 0°0 
<> 0 00: 0 00 0 aD ~ 00 o 0 0 0 0 00= :;0 0 0 = 0 

DO 0= ODO 0 ~n° 0 =D 0 ° 
o 0 ua c8 ~ go oc=:::::=s 00° 170 C:J ~O"o 0 

= a C\ Do Q d D° 

° ~ 000 0 0 00 

o 38 • 20 (J 28 mm 
(1.50) (0.79) (1.10) (in.) 

Detent Spring 

AT5674 

04906 

04903 

AT4460 

4. PLACE UPPER VALVE BODY WITH PLATE AND GASKETS 
ON TOP OF LOWER VALVE BODY 

Align each bolt hole and gasket in the valve body. 

5. INSTALL THE TWENTY-FIVE BOLTS TO UPPER VALVE 
BODY 
HINT: Each bolt length (mm, in.) is indicated in the figure. 

Torque: 65 kg-em (56 in.-Ib, 6.4 N ·m) 

6. INSTALL MANUAL VALVE 

7 . INSTALL DETENT SPRING 
Torque: 100 kg-em (7 ft-Ib, 10 N·m) 



AT-118 AUTOMATIC TRANSMISSION Component Parts (Transmission Case, 
Extension Housing) 

05042 

Transmission Case 
INSPECTION OF TRANSMISSION CASE 

INSPECT TRANSMISSION CASE BUSHING 

Using a cylinder gauge, measure the inside diameter of the 
transmission case rear bushing. 
Maximum inside diameter: 38.19 mm (1.5035 in.) 

If the inside diameter is greater than the maximum, replace 
the transmission case. 

Extension Housing 
INSPECTION OF EXTENSION HOUSING 

1. INSPECT EXTENSION HOUSING BUSHING 

Using a cylinder gauge, measure the inside diameter of the 
extension housing bushing. 
Maximum inside diameter: 40.09 mm (1.5783 in.) 
If the inside diameter is greater than the maximum, replace 

04985 the extension housing. 
~----------------------------~ 

2. IF NECESSARY, REPLACE OIL SEAL 

(a) Using SST, remove the oil seal. 

SST 09308-00010 or 
09308-10010 with output shaft installed 

(b) Using SST, drive in a new oil seal as far as it will go. 

SST 09325-40010 

(c) Coat the oil seal lip with MP grease. 
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INSTALLATION OF COMPONENT PARTS 
(See pages AT-46 to 48) 

Disassembly, inspection and assembly of each component group have been indicated in the preceding chap-
ter. Before assembly, make sure again that all component groups are assembled correctly. 

If something wrong is found in a certain component group during assembly, inspect and repair this group 
immediately. 

Recommended ATF: DEXRON® n 
GENERAL NOTES: 

1 . The automatic transmission is composed of highly precision-finished parts, necessitating careful inspection 
before assembly because even a small nick could cause fluid leakage or affect performance. 

2. Before assembling new clutch discs, soak them in automatic transmission fluid for at least two hours. 

3. Apply automatic transmission fluid on sliding or rotating surfaces of parts before assembly. 

4. Use petroleum jelly to keep small parts in their place. 

5. Do not use adhesive cements on gaskets and similar parts. 

6. When assembling the transmission, sure to use new gaskets and O-rings. 

7. Dry all parts with compressed air - never use shop rags. 
8. 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. 

• Parts must be assembled within 10 minutes of application. Otherwise, the packing (FIPG) material 
must be removed and reapplied. 
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INSTALLATION POSITION AND DIRECTION OF BEARINGS AND RACES 

® © @ ® ® @ ® 

~ I ~ I 

I:; 

I I !:: IT 
* * * * 

Front. 
* Assembled type bearing and race 

mm (in.) AT5013 
D5069 

I~ 
Front Bearing Race Thrust Bearing Rear Bearing Race 

I nner Diameter Outer Diameter Inner Diameter Outer Diameter I nner Diameter Outer Diameter 

® 28.1 (1.106) 47.3 (1.862) 28.9 ( 1.138) 50.2 (1.976) - -

® 27.1 (1.067) 41.8 (1.646) 26.0 (1.024) 46.8 (1.843) 24.2 (0.953) 47.8 (1.882) 

© 37.2 (1.465) 58.8 (2.315) 33.7 (1.327) 51.1 (2.012) - -

@ 36.8 (1.449) 50.9 (2.004) 33.7 (1.327) 47.6 (1.874) - -

® 26.0 (1.024) 48.9 (1.925) 26.0 (1.024) 46.7 (1.839) 26.8 (1.055) 47.0 (1.850) 

® 30.6 (1.205) 53.6 (2.110) 32.6 (1.283) 47.7 (1.878) 34.3 (1.350) 47.8 (1.882) 

@ 33.7 (1.327) 47.6 (1.874) 35.5 (1.398) 47.7 (1.878) - -

@ 28.8 (1.134) 44.8 (1.764) 30.1 (1.185) 44.7 (1.760) 27.8 (1.094) 44.8 (1.764) 

CD - - 39.2 (1.543) 57.7 (2.272) - -
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05047 

AT4465 05048 

05049 

No.1 Piston 

Reaction Sleeve 

04895 

1 . INSTALL MANUAL VALVE LEVER, SHAFT AND OIL SEALS 

(a) Using SST, drive in two new oil seals. 

SST 09350-30020 (09350-07110) 

(b) Coat the oil seal lip with MP grease. 

(c) Assemble a new spacer to the manual valve lever. 

(d) Install the manual valve lever shaft to the transmis-
sion case through the manual valve lever. 

(e) Drive in the pin to the shaft. 

(f) Match the spacer hole to the lever calking hollow and 
calk the spacer to the lever. 

(g) Make sure the manual valve lever shaft turns 
smoothly. 

2. INSTALL COMPONENTS OF FIRST AND REVERSE BRAKE 
PISTON 

(a) Coat three new O-rings with ATF. 

(b) Install the two O-rings on No. 1 piston. 

(c) Install the O-ring on the reaction sleeve. 
(d) Install No. 1 piston to the reaction sleeve. 
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o 

Return 
Spring 

No.2 

No.2 Piston 

Pi ston --t-+l:---,L..:.;:JRj 

AT4467 

D4897 

AT4468 

D5171 

(e) Coat a new O-ring with ATF and install it on No.2 
piston. 

(f) Install No. 1 piston with reaction sleeve onto No.2 
piston. 

(g) Align the teeth of No.2 piston into the proper grooves. 

(h) Being careful not to damage the O-rings, press in No. 
2 and No.1 first and reverse brake pistons into the 
transmission case. 

(i) Place the piston return spring onto No.2 piston. 

(j) Set SST as shown, and compress the return spring 
with SST. 

SST 09350-30020 (09350-07050) 

(k) Install the snap ring with a screwdriver. Be sure the 
end gap of the snap ring is not aligned with the spring 
retainer claw. 

3. CHECK FIRST AND REVERSE BRAKE PISTONS MOVING 

Make sure the first and reverse brake pistons move smooth-
ly when applying and releasing the compressed air into the 
transmission case. 
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AT5107 

/ 
/ 

D4893 

D4867 

E7193 

4. INSTALL LEAF SPRING 

5. INSTALL REAR PLANETARY GEAR UNIT WITH SECOND 
BRAKE DRUM, FIRST AND REVERSE BRAKE PACK AND 
OUTPUT SHAFT 

(a) Re-install the original flange, the rounded edge fac-
ing forward. 

(b) Install the plates and discs. 

Install in order: P = Plate D = Disc 
7M-GE: D-P-D-P-D-P-D-P-D-P-D-P 
7M-GTE: D-P-D-P-D-P-D-P-D-P-D-P-D-P 

(c) Install the second brake drum assembly. 

(d) Coat the assembled bearing and race with petroleum 
jelly and install it onto the case. 

HINT: Assembled bearing and race diameter 
mm (in.) 

Inside Outside 

Bearing 39.2 (1.543) 57.7 (2.272) 
and Race 

(e) Align the teeth of the second brake drum, flange, discs 
and plates as shown in the figure. 
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D5073 

D5026 

Front 

l' -
D5075 D5074 

D5036 

(f) Align the splines of the transmission case and the as-
sembled rear planetary gear, second brake drum, first 
and reverse brake pack and output shaft, indicated 
by A. 

(g) Hold the output shaft with wooden blocks. 

(h) Using SST, install the snap ring. 

SST 09350-30020 (09350-07060) 

6. CHECK PACK CLEARANCE OF FIRST AND REVERSE 
BRAKE 

Using a thickness gauge, measure the clearance between 
the plate and second brake drum as shown in the figure. 

Clearance: 
7M-GE 0.60 - 1.12 mm (0.0236 - 0.0441 in.) 
7M-GTE 0.70 - 1.22 mm (0.0276 - 0.0480 in.) 

If the values are nonstandard, select another flange. 

HINT: There are six different thicknesses for the flange. 

Flange thickness mm (in.) 

No. Thickness No. Thickness 

50 5.0 (0.197) 53 4.4 (0.173) 

51 4.8 (0.189) 54 4.2 (0.165) 

52 4.6 (0.181) 55 4.0 (0.157) 



Front 

l' 
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0507605077 

05035 

05034 

05081 

7 . INSTALL SECOND BRAKE PISTON SLEEVE 

8. INSTALL NEW BRAKE DRUM GASKET 

9. INSTALL PARKING LOCK PAWL AND ROD 
(a) Install the E-ring to the shaft. 
(b) Install the parking lock pawl, shaft and spring. 

(c) Connect the parking lock rod to the manual valve lever. 

(d) Install the parking lock pawl bracket and torque the 
bolts. 

Torque: 75 kg-em (65 in.-Ib, 7.4 N ·m) 
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(e) Shift the manual valve lever to the P position, and con-
firm the planetary ring gear is correctly locked up by 
the lock pal. 

10. INSTALL NO.1 ONE-WAY CLUTCH 

11. INSTALL FLANGE, PLATES AND DISCS OF SECOND 
BRAKE 
(a) Install the 1.8 mm (0.071 in.) thick plate with the 

rounded edge side of the plate facing the disc. 

(b) Install the plates and discs. 
Install in order: P = Plate D = Disc 

P-D-P-D-P-D-P-D-P-D 

(c) Install the flange with the rounded edge of the flange 
facing the disc. 

(d) Install the snap ring. 

12. CHECK PACK CLEARANCE OF SECOND BRAKE 

Using a thickness gauge, measure the clearance between 
the snap ring and flange as shown in the figure. 
Clearance: 0.62 - 1.98 mm (0.0244 - 0.0780 in.) 

If the values are nonstandard, check for an improper in-
stallation. 
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AT3156 

05028 

SST 

05027 

13. INSTALL PLANETARY SUN GEAR 

While turning the planetary sun gear clockwise, install it 
into No.1 one-way clutch. 
HINT: Confirm the thrust washer is installed correctly. 

14. INSTALL FRONT PLANETARY GEAR 

(a) Coat the bearing and race with petroleum jelly and in-
stall them onto the front planetary gear. 

mm (in.) 

Inside Outside 

Bearing 35.5 (1.398) 47.7 (1.878) 

Race 33.7 (1.327) 47.6 (1.874) 

(b) Install the front planetary gear to the sun gear. 

(c) Using SST, install the snap ring. 
SST 09350-30020 (09350-07070) 

(d) Remove the wooden blocks under the output shaft. 

(e) Coat the bearing race with petroleum jelly and install 
it onto the front planetary gear. 

HINT: Race diameter 
mm (in.) 

Inside Outside 

Race 34.3 (1.350) 47.8 (1.882) 
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.. Front 

05088 

05089 

AT3157 
05020 

15. INSTALL SECOND COAST BRAKE BAND 

(a) Insert the second coast brake band to the case. 

(b) Install the pin through the brake band. 

(c) Install the E-ring to the pin. 

16. INSTALL FRONT PLANETARY RING GEAR TO FORWARD 
AND DIRECT CLUTCH 

(a) Coat the bearing and race with petroleum jelly and in-
stall them onto the forward clutch. 

HINT: Bearing and race diameter 
mm (in.) 

Inside Outside 

Bearing 26.0 (1.024) 46.7 (1.839) 

Race 26.0 (1.024) 48.9 (1.925) 



AUTOMATIC TRANSMISSION - Installation of Component Parts AT-129 

@ 
05092 
04851 

05093 

05094 

AT3158 
05096 

05098 

(b) Coat the race with petroleum jelly and install it onto 
the front planetary ring gear. 

HINT: Race diameter 
mm (in.) 

Inside Outside 

Race 26.8 (1.055) 47.0 (1.850) 

(c) Align the flukes of the discs in the forward clutch. 

(d) Align the splines of the front planetary ring gear with 
the flukes of the discs and install the front planetary 
ring gear to the forward clutch. 

17. INSTALL ASSEMBLED DIRECT CLUTCH, FORWARD 
CLUTCH AND FRONT PLANETARY RING GEAR INTO 
CASE 

(a) Coat the bearing and race with petroleum jelly and in-
stall them onto the ring gear. 

HINT: Bearing and race diameter 
mm (in.) 

Inside Outside 

Bearing 32.6 (1.283) 47.7 (1.878) 

Race 30.6 (1.205) 53.6 (2.110) 

(b) Install the assembled direct clutch, forward clutch and 
front planetary ring gear into the transmission case. 
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05099 
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pll 19 

0510105100 
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05016 
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-

r 

05015 

(c) Using vernier calipers, measure the distance between 
the sun gear input drum and direct clutch drum as 
shown in the figure. 

Height: 9.8 - 11.8 mm (0.386 - 0.465 in.) 

If the values are nonstandard, check for an improper in-
stallation. 

(d) Coat the assembled bearing and race with petroleum 
jelly and install it onto the forward clutch. 

HINT: Assembled bearing and race diameter 

mm (in.) 

Inside Outside 

Bearing 33.7 (1.327) 47.6 (1.874) 
and Race 

INSTALL SECOND COAST BRAKE COVER, PISTON AS-
SEMBL Y AND SPRING 
(a) Coat two new O-rings with A TF and install them to 

the cover. 
(b) Install the spring, piston assembly and cover to the 

case. 
(c) Using SST, install the snap ring. 

SST 09350-30020 (09350-07060) 

CHECK PISTON ROD STROKE OF SECOND COAST BRAKE 
(a) Place a mark on the second coast brake piston rod 

as shown in the figure. 

(b) Using SST, measure the stroke applying the com-
pressed air (4 - 8 kg/cm2, 57 - 114 psi or 392 -
785 kPa) as shown in the figure. 

SST 09240-00020 

Piston rod stroke: 1.5 - 3.0 mm (0.059 - 0.118 in.) 

If it is still more than standard value, replace the brake band 
with a new one. 



/ 
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20. INSTALL OVERDRIVE SUPPORT ASSEMBLY 

(a) Coat the race with petroleum jelly and install it onto 
the overdrive support assembly. 

HINT: Race diameter 
mm (in.) 

Inside Outside 

Race 36.8 (1.449) 50.9 (2.004) 

(b) Using two bolts of SST, aim the bolt and oil holes of 
the overdrive support toward the valve body side, and 
align them with the bolt holes of the transmission case 
and insert. 

SST 09350-30020 (09350-07020) 

(c) Using SST, install the snap ring as shown in the figure. 

SST 09350-30020 (09350-07060) 

(d) Install and torque the two bolts. 

Torque: 260 kg-em (19 ft-Ib, 25 N·m) 

21. CHECK OUTPUT SHAFT 

(a) Using a dial indicator, measure the end play of the out-
put shaft with hand. 

End play: 0.27 - 0.86 mm (0.0106 - 0.0339 in.) 

If the values are nonstandard, check for an improper in-
stallation. 

(b) Check to see that output shaft rotates smoothly. 
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22. INSTALL FLANGES, PLATES AND DISCS OF OVERDRIVE 
Front BRAKE 

Flange AT2342 05106 

05006 

DID Brake Piston 

05005 

(a) Install the 4.0 mm (0.157 in.) thick flange (flat ring) 
with the rounded edge side of the flange facing the 
disc. 

(b) Install the plates and discs. 

Install in order: P = Plate D = Disc 
7M-GE: D-P-D-P-D-P-D 
7M-GTE: D-P-D-P-D-P-D-P-D 

(c) Install the flange (stepped ring) with the flat side of 
the flange facing the disc. 

(d) Install the snap ring. 

23. CHECK PISTON STROKE OF OVERDRIVE BRAKE 

(a) Place SST and a dial indicator onto the overdrive brake 
piston as shown in the figure. 

SST 09350-30020 (09350-06120) 

(b) Measure the stroke applying and releasing the com-
pressed air (4 - 8 kg/cm 2 , 57 - 114 psi or 392 -
785 kPa) as shown in the figure. 

Piston stroke: 
7M-GE: 
7M-GTE: 

1.40 - 1.70 mm (0.0551 - 0.0669 in.) 
1.75 - 2.05 mm (0.0689 - 0.0807 in.) 

If the piston stroke is less than the limit, parts may have 
been assembled incorrectly, check and reassemble again. 
If the piston stroke is nonstandard, select another flange. 

L..-______________ 0_50_07...J HINT: There are seven different thicknesses for the 
flange. 

Flange thickness mm (in.) 

No. Thickness No. Thickness 

26 3.3 (0.130) 11 3.8 (0.150) 

25 3.5 (0.138) 23 3.9 (0.154) 

12 3.6 (0.142) None 4.0 (0.157) 

24 3.7 (0.146) 
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24. REMOVE FLANGES, PLATES AND DISCS OF OVERDRIVE 
BRAKE 
(a) Remove the snap ring. 

(b) Remove the flanges, plates and discs. 

25. INSTALL OVERDRIVE GEAR UNIT WITH OVERDRIVE 
DIRECT CLUTCH AND ONE-WAY CLUTCH 
(a) Coat the bearing and race with petroleum jelly and in-

stall them onto the overdrive support. 
HINT: Bearing and race diameter 

mm (in.) 

Inside Outside 

Bearing 33.7 (1.327) 51.1 (2.012) 

Race 37.2 (1.465) 58.8 (2.315) 

(b) Install the overdrive planetary ring gear. 

(c) Coat the bearing and race with petroleum jelly and in-
stall them onto the planetary ring gear. 

HINT: Bearing and race diameter 
mm (in.) 

Inside Outside 

Bearing 26.0 (1.024) 46.8 (1.843) 

Race 24.2 (0.953) 47.8 (1.882) 
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(d) Coat the race with petroleum jelly and install it onto 
the planetary gear. 

HINT: Race diameter 
mm (in.) 

Inside Outside 

Race 27.1 (1.067) 41.8 (1.646) 

(e) Install the over drive planetary gear with the overdrive 
direct clutch and one-way clutch. 

(f) Coat the assembled bearing and race with petroleum 
jelly and install it onto the OlD direct clutch. 

HINT: Assembled bearing and race diameter 
mm (in.) 

Inside Outside 

Bearing 
28.9 (1.138) 50.2 (1.976) 

and Race 

26. INSTALL FLANGES, PLATES AND DISCS OF OVERDRIVE 
BRAKE 

(a) Install the 4.0 mm (0.157 in.) thick flange (flat ring) 
with the rounded edge side of the flange facing the 
disc. 

(b) Install the plates and discs. 

Install in order: P = Plate D = Disc 
7M-GE: D-P-D-P-D-P-D 
7M-GTE: D-P-D-P-D-P-D-P-D 

(c) Install the flange (stepped ring) with the flat side of 
the flange facing the disc. 

(d) Install the snap ring. 
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I 

27 . INSTALL OIL PUMP INTO CASE 

(a) Coat the race with petroleum jelly and install it onto 
the oil pump. 

HINT: Race diameter 

mm (in.) 

Inside Outside 

Race 28.1 (1.106) 47.3 (1.862) 

(b) Coat the new a-ring with ATF and install it around 
the pump body. 

(c) Place the oil pump through the input shaft, and align 
the bolt holes of the pump body with the transmis-
sion case. 

(d) Hold the input shaft, and lightly press the oil pump 
body to slide the oil seal rings into the % direct clutch 
drum. 

NOTICE: Do not push on the oil pump strongly, or the oil 
seal ring will stick to the direct clutch drum. 

(e) Install the seven bolts. 

'--______________ D_51_1--17 Torque: 220 kg-cm (16 ft-Ib, 22 N·m) 

Co Accumulator 
Piston Hole 

(6) 

AT3161 

D4997 

D5139 

28. CHECK INPUT SHAFT ROTATION 

Make sure the input shaft rotates smoothly. 

29. INSTALL THROTTLE CABLE 
(a) Coat a new a-ring with ATF and install it to the cable. 

(b) Install the cable to the case. 

30. INDIVIDUAL PISTON OPERATION INSPECTION 

Check for the sound of operation while applying com-
pressed air into the oil hole indicated in the figure. 
(1) % direct clutch 
(2) Direct clutch 
(3) Forward clutch 
(4) % brake 
(5) Second coast brake 
(6) Second brake 
(7) First and reverse brake 
HINT: When inspecting the % direct clutch, check with 
the Co accumulator piston hole closed. 

If there is no noise, disassemble and check the installation 
condition of the parts. 
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31. INSTALL ACCUMULATOR SPRINGS, PISTONS AND PINS 
(a) Coat new O-rings with ATF and install them to the 

pistons. 
(b) Install the four springs and four accumulator pistons 

to the bore as shown in the figure. 
HINT: The pistons are marked in relief with either Co, Bo, 
C2 or B2 to the discriminate between them. 

(c) Install the two springs to the Co accumulator piston. 

• Spring mm (in.) 

Spring Free length Outer diameter Color 
7M-GE 73.4 (2.890) 19.9 (0.783) Red 

(1 ) 8 2 7M-GTE 72.6 (2.858) 19.9 (0.783) Light Gray 
(2) Inner 42.1 (1.657) 14.7 (0.579) Pink 

-
.1 7M-GE C2 64.0 (2.520) 20.2 (0.795) Green 

(3) Outerl 7M-GTE 70.3 (2.768) 20.2 (0.795) Pink 
(4) 8 0 62.0 (2.441) 16.0 (0.630) Green 
(5) Outer 74.6 (2.937) 20.9 (0.823) Orange 

(6) Co Inner 46.0(1.811) 14.0 (0.551) Yellow 

32. INSTALL CHECK BALL BODY AND SPRING 

33. INSTALL VALVE BODY 
(a) Align the groove of the manual valve to the pin of the 

lever. 
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(b) Connect the throttle cable to the cam. 
(c) Confirm the springs into the accumulator pistons are 

installed correctly. 

(d) Install the seventeen bolts. 
HINT: Each bolt length (mm, in.) is indicated in the figure. 
Torque: 100 kg-cm (7 ft-Ib, 10 N·m) 

34. INSTALL SOLENOID WIRING 
(a) Coat a new O-ring with ATF and install it to the 

grommet. 
(b) Insert the solenoid wiring to the case and install the 

stopper plate. 

(c) Connect the connectors to No.1, No.2 and lock-up 
solenoid. 

35. INSTALL OIL TUBES 
Using a plastic hammer, install the two tubes into positions 
shown in the figure. 
NOTICE: Be careful not to bend or damage the tubes. 
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36. INSTALL OIL STRAINER AND GASKETS 

(a) Install two new gaskets to the oil strainer. 

(b) Install and torque the three bolts. 

Torque: 100 kg-cm (7 ft-Ib, 10 N·m) 

(c) Clamp the solenoid wire. 

37. INSTALL MAGNETS IN PAN 

Install the four magnets in the indentations of the oil pan 
as shown in the figure. 

38. INSTALL OIL PAN 

(a) Remove any packing material and be careful not to 
drop oil on the contacting surfaces of the transmis-
sion case and oil pan. 

(b) Apply seal packing to the oil pan as shown in the 
figure. 

Seal packing: Part No. 08826-00090, THREE BOND 
1281 or equivalent 

(c) Install and torque the nineteen bolts. 

Torque: 75 kg-cm (65 in.-Ib, 7.4 N ·m) 
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39. INSTALL SENSOR ROTOR AND KEY 

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

(b) Install the key on the output shaft. 

(c) Align the groove of the sensor rotor with the key, in-
stall the sensor rotor. 

40. INSTALL SPEEDOMETER DRIVE GEAR AND BALL 

(a) Install the lock ball on the output shaft. 

(b) Align the groove of the drive gear with the ball, in-
stall the drive gear. 

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

41. INSTALL EXTENSION HOUSING AND NEW GASKET 

Install the extension housing with a new gasket to the case. 

Install and torque the six bolts. 
HINT: The two lower bolts are shorter. 

Torque: 370 kg-em (27 ft-Ib, 36 Nom) 
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42. INSTALL TRANSMISSION HOUSING 
Install and torque the six bolts. 
Torque: 10 mm Bolt 345 kg-em (25 ft-Ib, 34 Nom) 

12 mm Bolt 580 kg-em (42 ft-Ib, 57 Nom) 

43. INSTALL SPEED SENSOR 
(a) Coat a new a-ring with ATF and install it to the speed 

sensor. 
(b) Install the speed sensor. Install and torque the bolt. 
Torque: 160 kg-em (12 ft-Ib, 16 Nom) 
(c) Connect the connector. 

44. INSTALL SPEEDOMETER DRIVEN GEAR 
(a) Coat a new a-ring with ATF and install it to the 

speedometer driven gear. 
(b) Install the speedometer driven gear. Install and tor-

que the bolt. 
Torque: 160 kg-em (12 ft-Ib, 16 Nom) 

45. INSTALL UNIONS 
(a) Coat new two a-rings with ATF and install them to 

each union. 
(b) Install the front union. 
Torque: 300 kg-em (22 ft-Ib, 29 Nom) 

(c) Install the rear union as shown in the figure. 
Torque: 300 kg-em (22 ft-Ib, 29 Nom) 



AUTOMATIC TRANSMISSION - Installation of Component Parts AT-141 

Neutral 
Standard Line 

Switch 
~,;:,.lJ---Groove 

Nut 

0.8 - 1.5 mm 

05131 

04767 

05132 

OR0027 

04976 

46. INSTALL NEUTRAL START SWITCH 
(a) Using the control shaft lever, fully turn the manual 

lever shaft back and return two notches. it is now in 
neutral. 

(b) Insert the neutral start switch onto the manual valve 
lever shaft and temporarily tighten the adjusting bolt. 

(c) Install the grommet and a new lock washer. Install and 
torque the nut. 

Torque: 70 kg-em (61 in.-Ib, 6.9 N ·m) 
(d) Align the neutral standard line and the switch groove, 

and tighten the adjusting bolt. 
Torque: 130 kg-em (9 ft-Ib, 13 N ·m) 
(e) Bend the tabs of the lock washer. 
HINT: Bend at least two of the lock washer tabs. 

47. INSTALL CONTROL SHAFT LEVER 
Torque: 160 kg-em (12 ft-Ib, 16 N·m) 

48. IF THROTTLE CABLE IS NEW, STAKE STOPPER ON INNER 
CABLE 
HINT: New cable does not have a cable stopper staked. 
(a) Bend the cable so there is a radius of about 200 mm 

(7.78 in.). 
(b) Pull the inner cable lightly until a slight resistance is 

felt, and hold it. 
(c) Stake the stopper, 0.8 - 1.5 mm (0.031 - 0.059 in.) 

from the end of outer cable. 

49. INSTALL WIRE HARNESS CLAMP AND THROTTLE CABLE 
CLAMP 



AT-142 

Key I nterlock Solenoid 

Stop Light Switch 

AUTOMATIC TRANSMISSION - Shift Lock System 

SHIFT LOCK SYSTEM 
COMPONENT AND CIRCUIT 

Sh ift Lock Override Button ----r----r"-*--'--7''t9...) 

FL 
AM 1 

FL 
ALT ~~ 

FL 
MA IN~ 

r±-
--r 

I 
~I Battery 

......... ;>-

'-

~~[zr-+-----:;7L- Shift Lock Control Switch 

Shift Lock Solenoid 

Shift Lock Control ECU 

Ignition Switch 

Fuse CIG P ACC 
.JJ 

IG 
...P 

Fuse ECU-IG 

Fuse STOP IG ACC 
~ 

r-< )- Stop Light 
Switch Shift Lock 

Control ECU 
L........< )-

STP 
Shift Lock 
Control Switch 
r---' 

-~ PI 
'J' I 

P2 Stop .1) ~{ Light L ___ J 
P 

E 
-..!::- -...::-

Shift Lock Sol enoid 
SLS ffi 
SLS 8 3 

Key Interlock 
KLS 

j 

Solenoid 

AT5676 
AT5677 



AUTOMATIC TRANSMISSION - Shift Lock System AT-143 

A 8 C 

IG ACC 

~~SLS8 SLS(±) M ill {P'I~lp} 
STP E KLS 

5-6-2-0 GA-2-1-C GA-3-1 

Connector Terminal 

ACC - E 

IG - E 

STP - E 
A 

CD 
KLS - E @ 

@ 

CD 

8 SLSc±) - SLSe 
@ 

@ 

@ 

CD 
P l - P 

@ 
C 

CD 
P2 - P 

@ 

AT4189 

AT4190 

INSPECTION OF ELECTRIC CONTROL 
COMPONENTS 

1 . INSPECT SHIFT LOCK CONTROL ECU 
Using a voltmeter, measure the voltage at each terminals. 

Measuring Condition Voltage (V) 

IG fY.N ACC position 10 -14 

IG SW ON position 10 - 14 

Depress brake pedal 10 -14 

IG SW ACC position and Prange 0 

P -+ R, N, D, 2, L ranges 10 - 14 

t (Approx. after one second) 6-9 

IG SW ON position and Prange 0 

Depress brake pedal 8.5 - 13.5 

t (Approx. after 20 seconds) 5.5 - 9.5 

P -+ R, N, D, 2, L ranges or release brake pedal 0 

IG SW ON, P range and depress brake pedal 0 

P -+ R, N, D, 2, L ranges 9 - 13.5 

IG SW ACC position and Prange 9 - 13.5 

P -+ R, N, D, 2, L ranges 0 

2. INSPECT SHIFT LOCK SOLENOID 
(a) Disconnect the solenoid connector. 
(b) Using an ohmmeter, measure the resistance between 

terminals. 
Standard resistance: 20 - 28 n 

(c) Apply the battery voltage between terminals. At this 
time, confirm that a solenoid operation. 



AT-144 AUTOMATIC TRANSMISSION - Shift Lock System 

AT4273 

AT4274 

3. INSPECT KEY INTERLOCK SOLENOID 
(a) Disconnect the solenoid connector. 
(b) Using an ohmmeter, measure the resistance between 

terminals. 
Standard resistance: 12 - 17 n 

(c) Apply the battery voltage between terminals. 
At this time, confirm that a solenoid operation. 

4. INSPECT SHIFT LOCK CONTROL SWITCH 
Inspect that there is continuity between each terminals. 

0-0: Continuity 

~ Shift P PI P2 

Position 

Prange 
(Release button is not pushed) 

R, N, 0, 2, L ranges D 
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PROPELLER SHAFT 
Page 

PRECAUTIONS ..................................................... PR-2 
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PROPELLER SHAFT ............................................... PR-3 



PR-2 

Problem 

Noise 

Vibration 

PROPELLER SHAFT - Precautions, Troubleshooting 

PRECAUTIONS 
Be careful not to grip the propeller shaft tube too tightly in the 
vise as this will cause deformation. 

TROUBLESHOOTING 

Possible cause Remedy Page 

Sleeve yoke spline worn Replace sleeve yoke PR·5 

Center bearing worn Replace center bearing PR-4 

Spider bearing worn or stuck Replace spider bearing PR·5 

Propeller shaft runout Replace propeller shaft PR·4 

Propeller shaft imbalance Balance propeller shaft 

Transmission extension housing Replace extension housing MT·11, 
bushing worn 51 

Sleeve yoke spline stuck Replace sleeve yoke PR·5 



PROPELLER SHAFT - Propeller Shaft PR-3 

• Snap Ring 

• Spider 

~:.: Tn, 

• Spider 

Intermediate 
Shaft 

I kg-cm (ft-Ib, N· m) I : Specified torque 
• Non-reusable part 

PR0157 

PROPELLER SHAFT 
COMPONENTS 

Flange 

Dust 
Deflector 

Spacer 

500 (36,491 

Flange Yoke 

Washer 

Propeller Shaft 

REMOVAL OF PROPELLER SHAFT 

Flange Yoke 

750 (54,741 

PROl56 

1. DISCONNECT PROPELLER SHAFT FROM DIFFERENTIAL 

(a) Place the matchmarks on the both flanges. 
(b) Remove the four bolts, washers and nuts. 

2. REMOVE CENTER SUPPORT BEARING FROM BODY 



PR-4 

Matchmarks 

PROPELLER SHAFT - Propeller Shaft 

Z4821 

PROl17 

PR0158 

3. REMOVE PROPELLER SHAFT FROM TRANSMISSION 

(a) Pull the yoke from the transmission. 

(b) Insert SST in the transmission to prevent oil leakage. 

SST 09325-40010 (for AIT and R 154 MIT) 
09325-20010 (for W58 MIT) 

INSPECTION OF PROPELLER SHAFT 

1. INSPECT PROPELLER AND INTERMEDIATE SHAFTS 
RUNOUT 

If shaft runout is greater than maximum, replace the shaft. 

Maximum runout: 0.8 mm (0.031 in.) 

2. INSPECT SPIDER BEARINGS 

Check the spider bearing axial play by turning the yoke or 
flange while holding the shaft tightly. 

Bearing axial play: Less than 0.05 mm (0.0020 in.) 

OISASSEMBL Y OF PROPELLER SHAFT 

1. SEPARATE PROPELLER SHAFT AND INTERMEDIATE 
SHAFT 

(a) Place the matchmarks on the both flanges. 

(b) Remove the four bolts, washers and nuts. 

2. REMOVE CENTER SUPPORT BEARING FROM INTER-
MEDIATE SHAFT 
(a) Using a hammer and chisel, loosen the staked part of 

the nut. 



Matchmarks 

PROPELLER SHAFT - Propeller Shaft PR-5 

Matchmarks 
PR0160 PR0161 

PR0162 

PR0163 

Matchmarks 

PR0016 PR0015 

PR0017 PR0018 

(b) Using SST to hold the flange, remove the nut. 

SST 09330-00021 

(c) Place the matchmarks on the flange and shaft. 

(d) Using SST, remove the flange from the intermediate 
shaft. 

SST 09557-22022 

(e) Remove the center support bearing from the intermedi-
ate shaft. 

3. INSPECT CENTER SUPPORT BEARING 

Check that the bearing turns freely . 

If the bearing is damaged, worn, or does not turn freely, 
replace it. 

REPLACEMENT OF SPIDER BEARING 

1. PLACE MATCH MARKS ON SHAFT AND FLANGE OR 
YOKE 

2. REMOVE SNAP RINGS 

(a) Slightly tap in the bearing outer races. 

(b) Using two screwdrivers, remove the four snap rings 
from the grooves. 



PR-6 

SST 

A-~'-'-':" 

Color 

~ 
I 

Bearing 
Cup 

Drill Mark 

PROPELLER SHAFT - Propeller Shaft 

PR0019 

PR0020 

PR0021 PR0022 

PR0023 

Sleeve Yoke 

"V" Stamp 
D4772 

3. REMOVE SPIDER BEARINGS 

(a) Using SST, push out the bearing from the propeller 
shaft. 

SST 09332-25010 

HINT: Sufficiently raise the part indicated by A so that 
it does not come into contact with the bearing. 

(b) Clamp the bearing outer race in a vise and tap off the 
propeller shaft with a hammer. 

HINT: Remove the bearing on the opposite side in the 
same procedure. 

(c) Install the two removed bearing outer races to the 
spider. 

(d) Using SST, push out the bearing from the yoke. 

SST 09332-25010 

(e) Clamp the bearing outer race in a vise and tap off the 
yoke with a hammer. 

HINT: Remove the bearing on the opposite side in the 
same procedure. 

4. SELECT THE SPIDER BEARING 

Select the bearing according to whether or not there is a 
drill mark and "V" stamp on the yoke section. 

Sleeve Yoke Bearing 

With marks (drill mark, "V" stamp) With color mark (Red) 

No marks No color mark 

HINT: There are two "V" stamps on the flange yoke (on 
outer surface of yoke section). 



PROPELLER SHAFT - Propeller Shaft PR-7 

PR0024 PR0025 

PR0026 

[- .. ~ 

PR002B 

PR0029 

5. INSTALL SPIDER BEARINGS 

(a) Apply MP grease to the spider and bearings. 

HINT: Be careful not to apply too much grease. 

(b) Align the match marks on the yoke and shaft. 

(c) Fit a new spider into the yoke. 

(d) Using SST, install new bearings on the spider. 

SST 09332-25010 

(e) Using SST, adjust both bearings so that the snap ring 
grooves are at maximum and equal widths. 

6. INSTALL SNAP RINGS 

(a) Install two snap rings of equal thickness which will 
allow 0 - 0.05 mm (0 - 0.0020 in.) axial play. 

HINT: Do not reuse the snap rings. 

Mark Color Thickness mm (in.) 

1 - 2.100 - 2.150 (0.0827 - 0.0846) 
2 - 2.150 - 2.200 (0.0846 - 0.0866) 
3 - 2.200 - 2.250 (0.0866 - 0.0886) 
- Brown 2.250 - 2.300 (0.0886 - 0.0906) 
- Blue 2.300 - 2.350 (0.0906 - 0.0925) 
6 - 2.350 - 2.400 (0.0925 - 0.0945) 
7 - 2.400 - 2.450 (0.0945 - 0.0965) 
8 - 2.450 - 2.500 (0.0965 - 0.0984) 



PR-8 

.. Front 

PROPELLER SHAFT - Propeller Shaft 

PR0030 

PR0031 

PR0164 

7. 

(b) Using a hammer, tap the yoke until there is no clear-
ance between the bearing outer race and snap ring. 

CHECK SPIDER BEARING 

(a) Check that the spider bearing moves smoothly. 
(b) Check the spider bearing axial play. 

Bearing axial play: Less than 0.05 mm (0.0020 in.) 

HINT: Install new spider bearings on the shaft side in the 
procedure described above. 

ASSEMBLY OF PROPELLER SHAFT 

1. 

HINT: If replacing either the center flange or intermedi-
ate shaft, reassemble them so that the sleeve yoke and 
propeller shaft yoke are facing in the same direction shown 
in the figure below. 

PR0136 

INSTALL CENTER SUPPORT BEARING ON INTER-
MEDIATE SHAFT 
HINT: Install the center support bearing with the cutout 
toward the rear. 



PROPELLER SHAFT - Propeller Shaft PR-9 

Matchmarks 

PR0161 

Matchmarks 

PR0158 

PR0004 

Matchmarks 
PR0134 

2. INSTALL FLANGE ON INTERMEDIATE SHAFT 

3. 

(a) Coat the splines of the intermediate shaft with MP 
grease. 

(b) Align the matchmarks on the flange and shaft and 
place the flange on the shaft. 

(c) Using SST to hold the flange, press the bearing into 
position by tightening down a new nut. 

SST 09330-00021 

Torque: 1,850 kg-em (134 ft-Ib, 181 N·m) 
(d) Loosen the nut. 
(e) Torque the nut again. 
Torque: 700 kg-em (51 ft-Ib, 69 N·m) 
(f) Using a hammer and punch, stake the nut. 

INSTALL PROPELLER SHAFT 
Align the matchmarks on the flanges and connect the 
propeller shaft and intermediate shaft with the four bolts, 
washers and nuts. 
Torque: 750 kg-em (54 ft-Ib, 74 N ·m) 

INSTALLATION OF PROPELLER SHAFT 
1. INSERT YOKE IN TRANSMISSION 

(a) Remove SST. 
SST 09325-40010 (for AIT and R 154 MIT) 

09325-20010 (for W58 MIT) 
(b) Insert the yoke into the transmission. 

2. CONNECT PROPELLER SHAFT TO DIFFERENTIAL 
(a) Align the matchmarks on the flanges and connect the 

propeller shaft with the four bolts, washers and nuts. 
(b) Torque the bolts and nuts. 
Torque: 750 kg-em (54 ft-Ib, 74 N·m) 



PR-10 

.. Front 

PROPELLER SHAFT - Propeller Shaft 

Bracket 
Center Line 

PR0167 

PR0157 

3. INSTALL CENTER SUPPORT BEARING TO BODY 

(a) Install the center support bearing to the body with the 
two mount bolts finger tight. 

(b) Check that the bearing bracket is at right angle to the 
propeller shaft. Adjust the bracket if necessary . 

(c) Check that the center line of the center bearing is set 
to the center line of the bracket when the vehicle is 
in a no-load condition. Adjust the center bearing if 
necessary. 

(d) Torque the bolts. 
Torque: 500 kg-em (36 ft-Ib, 49 Nom) 
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FA-2 FRONT AXLE AND SUSPENSION - Troubleshooting 

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Wanders/pulls Tires worn or improperly inflated Replace tire or inflate tires to proper FA-3 
pressure 

Alignment incorrect Check front wheel alignment FA-3 

Hub bearing worn Replace hub bearing FA-8 

Front or rear suspension parts loose or Tighten or replace suspension parts 
broken 

Steering I inkage loosen or worn Tighten or replace steering linkage 

Steering gear out of adjustment or broken Adjust or repair steering gear SR-44 

Bottoming Vehicle overloaded Check loading 

Shock absorber worn out Replace shock absorber FA-17 

Springs weak Replace spring FA-17 

Sways/pitches Tires improperly inflated I nflate tires to proper pressure FA-3 

Stabilizer bar bent or broken Inspect stabilizer bar FA-27 

Shock absorber worn out Replace shock absorber FA-17 

Front wheel Tires worn or improperly inflated Replace tire or inflate tires to proper FA-3 

shimmy pressure 

Wheels out of balance Balance wheels 

Shock absorber worn out Replace shock absorber FA-17 

Alignment incorrect Check front wheel alignment FA-3 

Hub bearings worn Replace hub bearings FA-8 

Ball joints worn Inspect ball joints FA-21 

Steering linkage loosen or worn Tighten or replace steer ing linkage 

Steering gear out of adjustment or broken Adjust or repair steering gear SR-45 

Abnormal tire wear Tires improperly inflated Inflate tires to proper pressure FA-3 

Shock absorbers worn out Replace shock absorber FA-17 

Alignment incorrect Check front wheel alignment FA-3 

Suspension parts worn Replace suspension parts 



FRONT AXLE AND SUSPENSION - Front Wheel Alignment FA-3 

81286 

FA0968 

FA1163 

FA0241 

FRONT WHEEL ALIGNMENT 
1. MAKE FOLLOWING CHECKS AND CORRECT ANY 

PROBLEMS 

(a) Check the tires for wear and proper inflation pressure. 
Cold tire inflation pressure: 

kg/cm2 (psi. kPa) 

Tire size Front Rear 

225/50 R 16 2.2 (32. 220) 2.2 (32.220) 

(b) Check the wheel runout. 
Lateral runout: Less than 1.2 mm (0.047 in) 

(c) Check the front wheel bearings for looseness. 

(d) Check the front suspension for looseness. 
(e) Check the steering linkage for looseness. 

(f) Check the ball joint for excessive looseness. 

(g) Check that the front shock absorber work properly by 
using the standard bounce test. 

2. MEASURE CHASSIS GROUND CLEARANCE 
Chassis ground clearance: 

Tire size Front Rear 

mm (in.) 

225/50 R 16 201.5 (7.933) 219.0 (8.622) 

If the clearance of the vehicle is not standard, try to level 
by locking it down. 
If still not correct check for bad springs or suspension parts. 
HINT: 

• Measuring point 
Front Measure from the ground to the center of the low-

er suspension arm front mounting bolt. 
Rear Measure from the ground to the center of the 

No.2 lower suspension arm mounting bolt. 
• Before inspecting wheel alignment, adjust chassis ground 

clearance to specification. 

3. INSTALL WHEEL ALIGNMENT EQUIPMENT 
Follow the specific instructions of the equipment 
manufacturer. 



FA-4 FRONT AXLE AND SUSPENSION - Front Wheel Alignment 

A B 

Caster 

... 

Front 

Inside 
B: Outside 

A=B 

, I 

FA0018 

FA 1770 

Steering Axis 
Inclination Camber 

Rear adjusting cam 

FAQ97Q 

4. ADJUST WHEEL ANGLE 

Wheel Angle 

Max. at 20° (Outside wheel) 

Inside wheel Outside wheel Inside wheel 
-

34030' +1°30' 
-2°00' 

31 0 45, 21 °00' 

If wheel angle differ from the standard specifications, check 
to see if the lengths of the left and right tie rods are the 
same. 
HINT: If the tie rods lengths are not equal, the wheel an-
gie can not be adjusted properly. 
Reinspect the toe-in after adjusting the tie rods lengths. 

5. ADJUST CAMBER, CASTER AND STEERING AXIS INCLI-
NATION 

Camber: 
Inspection standard 
Adjustment standard 
Left-right error 

Caster: 
Inspection standard 
Adjustment standard 
Left-right error 

Steering axis inclination: 
Inspection standard 
Left-right error 

-0010'±45' 
-0010'±30' 

30' 

7°40'±45' 
7°40' ±30' 

30' 

10°55' ±45' 
30' 

If the steering axis inclination is not as specified, after cam-
ber and caster have correctly adjusted, recheck the steer-
ing knuckle front wheel for bearing or looseness. 

If camber and caster are not within specification, adjust 
by front and rear adjusting cams. 
(See adjustment chart) 

Torque: 2,450 kg-cm (177 ft-Ib, 240 Nom) 

HINT: Remove the stands and bounce the vehicle up and 
down to stabilize the suspension. 



FRONT AXLE AND SUSPENSION - Front Wheel Alignment FA-5 

- Camber 
--- Caster 

-0055'~ 

_0° 40' -+:::t:7'C:tfl!-fii=~5ji~ 

° ,~::::::jz~Io+-",*,"-,f--'!F-==- Rear Cam 
-0 10' '-4 -3.1 t-2 -1 / 

, , .t' / , 
1 
I 

2.7 Front Cam FA'165 

-Camber 
--- Caster 

How to Read Chart 
(a) Mark on the graph the measurements taken from the 

vehicle. 

Example: Camber 

Caster 

_0° 40' 

6° 25' 

(b) As shown the illustration, read from the graph the 
amounts by which the front and/or rear cams are to 
be adjusted. 

Example: Front cam 
-if~' Rear cam 

Increase 1.9 
Decrease 2.7 

-0°25' .......:::::::t:;;Q:F=¥-"""'""'-'--? 

_0° 1 0' :!!:=I=::=jo~~+"""'--- Rear Cam 
'-4 -3 1-2 -1 / , , .( / , 

I 
I 

2.7 Front Cam FA1165 

--- Camber 

- - -- Caster 

(c) Loosen and adjust the front and/or rear cams. 

(d) Torque the front and/or rear cam nuts. 

Torque: 2,450 kg-cm (177 ft-Ib, 240 N·m) 

Increase Front Cam 

Decrease Front Cam 

FA0971 



FA-6 

~ 

FRONT AXLE AND SUSPENSION - Front Wheel Alignment 

Advance the Vehicle 

A J I 
l' 

Front 
------

B-A=Toe-in 

B 

FA1015 

D0031 

D0032 

FAOO18 

6. INSPECT TOE-IN 

Measure toe-in with a toe-in gauge in the following 
procedure. 

(a) Bounce the vehicle up and down to stabilize the sus-
pension. 

(b) Move the vehicle forward about 5 m (16.4 ft) with 
the front wheel in the straight-ahead position on a level 
place_ 

(c) Make the center of each rear tread and measure the 
distance between the right and left tires. 

(d) Advance the vehicle until the marks on the rear sides 
of the tires come to measuring heights of the gauge 
on the front side. 

HINT: If the tire rolls too far, repeat from step (b). 

(e) Measure the distance between the marks on the front 
of the tires_ 

Inspection standard: 0 ± 2 mm (0 ± 0.08 in.) 

If necessary adjust the toe-in. 

7. ADJUST TOE-IN 

(a) Remove the boot clips. 

(b) Loosen the tie rod end lock nuts. 



FRONT AXLE AND SUSPENSION - Front Wheel Alignment FA-7 

FA0974 

A=B 
FA 1770 

FA0973 

B1292 

(c) Turn the left and right tie rod ends an equal amount 
to adjust the toe-in. 

Adjustment standard: 0 + 1 mm (0 ± 0.04 in.) 

HINT: Insure that the lengths of the left and right tie rods 
are the same. 

Tie rod end length left-right error: 
Less than 1.5 mm (0.059 in.) 

(d) Torque the tie rod end clamp nuts. 

Torque: 195 kg-em (14 ft-Ib. 19 N·m) 

(e) Place the boot on the seat and clamp it. 

HINT: Insure that the boots are not twisted. 

8. INSPECT SIDE SLIP (REFERENCE ONL V) 

Side slip limit: 
Less than 3.0 mm/m (0.118 in./3.3 ft) 



FA-8 FRONT AXLE AND SUSPENSION - Front Axle Hub 

FRONT AXLE HUB 

COMPONENTS 

t---- Upper Suspension Arm 

-1 
I 

rn...:---- Disc Brake Caliper 

"''--- Steering Knuckle with 

Lower Suspension 
Arm 

> cr--0 tg 
~' "'~,::I ,~'O 182, '251 

" ~ Lower Ball Joint 

®~ ---~~:Eill @- I 1,300 (94, 127) I 

Axle Hub 

f). r--------------- Bearing Cap 
/) ,----------- Inner Race (Inside) 

~riJ 

Disc Rotor 

1,050 (76, 103) 

• 2.03011", '991 I \!l)V~ B",;ng ,---Dust Cover 

snaPRing~ I Inner Race (Outside) 

Hub Bolt 

Steering Knuckle --~ ~ 

Axle Hub 

I kg-cm (ft-Ib, N om) I Specified torque 

• Non-reusable part FA 1930 



FRONT AXLE AND SUSPENSION - Front Axle Hub FA-9 

E2127 

BRl175 

FA0977 

SR1533 

REMOVAL OF FRONT AXLE HUB 

1. REMOVE DISC BRAKE CALIPER 

NOTICE: When removing the axle hub (wI Anti-lock Brake 
System), be careful not to apply excessive force to the hub, 
and do not let the hub fall. 

(a) Remove the speed sensor from the steering knuckle. 

(b) Remove the brake hose bracket from the steering 
knuckle. 

(c) Remove the brake caliper from the steering knuckle 
and suspened it with wire. 

2. REMOVE ROTOR DISC 

Place matchmarks on the rotor disc and axle hub. 

3. CHECK BEARING PLAY IN AXIAL DIRECTION 
limit: 0.05 mm (0.0020 in.) 

4. DISCONNECT TIE ROD END FROM STEERING KNUCKLE 
(a) Remove the cotter pin and nut from the steering 

knuckle. 

(b) Using SST, disconnect the tie rod end from the steer-
ing knuckle. 

SST 09628-10011 



FA-10 FRONT AXLE AND SUSPENSION - Front Axle Hub 

E2133 

E2132 

E2134 

FA0984 

E2567 

5. DISCONNECT STEERING KNUCKLE FROM UPPER SUS
PENSION ARM 

(a) Remove the cotter pin and nut. 

(b) Using SST, disconnect the steering knuckle from the 
upper suspension arm. 

SST 09628-62011 

6. REMOVE STEERING KNUCKLE 

(a) Remove the clip and nut. 

(b) Using SST, remove the steering knuckle from the low-
er ball joint. 

SST 09628-62011 

DISASSEMBLY OF FRONT AXLE HUB 
(See page FA-8) 

1. REMOVE HUB BEARING CAP 

Using a screwdriver, remove the hub bearing cap from the 
steering knuckle. 

2. REMOVE FRONT AXLE HUB LOCK NUT 

(a) Clamp the axle hub in a soft jaw vice. 

HINT: Close vice until it holds hub bolt do not tighten 
further. 

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

3. REMOVE AXLE HUB 

Using SST, remove the axle hub from the axle bearing. 

SST 09213-36020 



FRONT AXLE AND SUSPENSION - Front Axle Hub FA-11 

FA09BB 

E2569 

FA09B6 

FA09B7 

FA09B9 

4. REMOVE HUB BEARING INNER RACE 

Using SST, remove the hub bearing inner race (outside) 
from the axle hub. 

SST 09950-20017 

5. REMOVE DUST COVER 

Remove the bolts and dust cover from the steering knuckle. 

6. REMOVE OUTER OIL SEAL 

Using a screwdriver, remove the outer oil seal from the 
steering knuckle. 

7. REMOVE HUB BEARING 

(a) Using a snap ring pliers, remove the hole snap ring. 

(b) Temporarily install the hub bearing inner race (outside) 
to the hub bearing. 

(c) Using SST, remove the hub bearing from the steer-
ing knuckle. 

SST 09608-35014 (09608-06100) 



FA-12 FRONT AXLE AND SUSPENSION - Front Axle Hub 

BR1326 

E2579 

E2580 

INSPECTION OF FRONT AXLE HUB SENSOR 
ROTOR 
(wi Anti-lock Brake System) 

INSPECT SENSOR ROTOR 

Inspect the sensor rotor serrations for scratches, cracks, 
warps or missing teeth. 

NOTICE: To prevent damage to the serrations, do not drop 
or strike the axle hub. 

REPLACEMENT OF FRONT AXLE HUB BOLT 
(wi Anti-lock Brake System) 

NOTICE: To keep from deforming the hub body, apply the 
load so that it is evenly distributed. 

1. REMOVE HUB BOLT 

Using a press, press out the hub bolt. 

2. INSTALL NEW HUB BOLT 

Using a press and a brass bar, install a new hub bolt. 



SST 

FRONT AXLE AND SUSPENSION - Front Axle Hub FA-13 

ASSEMBLY OF FRONT AXLE HUB 
(See page FA-8) 

1. INSTALL HUB BEARING 

SST (a) Using SST, install the hub bearing. 

FA0990 

FA09B7 

FA0991 

E2569 

SST 09608-32010 and 09608-35014 (09608-061 20) 

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

2. INSTALL OUTER OIL SEAL 

(a) Install the hub bearing inner race (outside) to the hub 
bearing. 

(b) Install a new oil seal onto the SST, and install the oil 
seal into the steering knuckle. 

SST 09608-32010 and 09608-35014 (09608-06020) 

3. INSTALL DISC BRAKE DUST COVER 

Install the dust cover to the steering knuckle and torque 
them. 

4. INSTALL AXLE HUB 

(a) Install the hub bearing inner race (inside) to the hub 
bearing. 

(b) Using SST, install the axle hub to the steering knuckle. 

SST 09636-20010 

======':i __ .-l===::::I..-_J:'==== FA0993 



FA-14 FRONT AXLE AND SUSPENSION - Front Axle Hub 

FA0994 

FA0995 

FA0996 

E2575 

E2576 

(c) Install and torque a new axle hub lock nut. 

Torque: 2.030 kg-em (147 ft-Ib. 199 N'm) 

(d) Using a punch and hammer, stake the lock nut. 

5. INSTALL HUB BEARING CAP 

Using a screwdriver and hammer, install the hub bearing 
cap to the steering knuckle. 

INSTALLATION OF FRONT AXLE HUB 
(See page FA-8) 

1. INSTALL STEERING KNUCKLE TO UPPER BALL JOINT 

(a) Install the steering knuckle to the upper ball joint and 
torque the nut. 

Torque: 1.050 kg-em (76 ft-Ib, 103 N ·m) 

(b) Install a new cotter pin. 

2. CONNECT STEERING KNUCKLE TO LOWER BALL JOINT 

(a) Connect the steering knuckle to the lower ball joint 
and torque the nut. 

Torque: 1.270 kg-em (92 ft-Ib. 125 N ·m) 

(b) Install a new clip. 



FRONT AXLE AND SUSPENSION - Front Axle Hub FA-15 

FA0998 

BR1327 

FA100l 

3. CONNECT TIE ROD END TO STEERING KNUCKLE 
(a) Connect the tie rod end to the steering knuckle. 
(b) Torque the nut and secure it with a new cotter pin. 
Torque: 500 kg-em (36 ft-Ib. 49 N ·m) 

4. INSPECT FRONT AXLE HUB SENSOR ROTOR RUNOUT 
(See page BR-70) 

5. INSTALL ROTOR DISC TO FRONT AXLE HUB 
Align the matchmarks on the rotor disc and axle hub. 

6. MEASURE ROTOR DISC RUNOUT 
(See page BR-28) 

7. INSTALL DISC BRAKE CALIPER TO STEERING KNUCKLE 
Torque: 1.065 kg-em (77 ft-Ib. 104 N·m) 

8. INSTALL BRAKE HOSE BRACKET TO STEERING KNUCKLE 
Torque: 195 kg-em (14 ft-Ib. 19 N·m) 

9. INSTALL SPEED SENSOR (wI Anti-lock Brake System) 
Torque: 195 kg-em (14 ft-Ib. 19 N·m) 

10. CHECK FRONT WHEEL ALIGNMENT 
(See page FA-3) 
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FA0976 

FA 1003 

FA 1001 

BR1175 

REPLACEMENT OF FRONT AXLE HUB BOLT 

1. REMOVE DISC BRAKE CALIPER 

(a) Remove the brake hose bracket from the steering 
knuckle. 

(b) Remove the disc brake caliper from the steering and 
suspened it with wire. 

2. REMOVE ROTOR DISC 

Place matchmarks on the rotor disc and hub. 

3. REMOVE FRONT AXLE HUB BOLT 

(a) Align the disc brake dust cover cutting portion and 
axle hub bolt. 

(b) Using SST, remove the axle hub bolt. 

SST 09650-17011 

4. INSTALL FRONT AXLE HUB BOLT 

Hold the front axle hUb, and install a new hub bolt. 

5. INSTALL ROTOR DISC 

Align the matchmarks on the rotor disc. 

6. MEASURE ROTOR DISC RUNOUT 
(See page BR-28) 

7. INSTALL DISC BRAKE CALIPER TO STEERING KNUCKLE 
Torque: 1,065 kg-em (77 ft-Ib, 104 Nom) 

8. INSTALL BRAKE HOSE BRACKET TO STEERING KNUCKLE 
Torque: 195 kg-em (14 ft-Ib, 19 Nom) 



FRONT AXLE AND SUSPENSION - Front Shock Absorber FA-17 

Lower Suspension 
Arm ---'>.... 

FRONT SHOCK ABSORBER 
COMPONENTS 

Upper 
Suspension 
Arm 

Front Shock 
Absorber -----I 

--1 

I 
I 
I 

I 

I 
I 
I 
I 
I 

I ./ ,,/ 

Q-cover 

~Actuator 
, ~ .'1 -30-0-"-22-,-2-9-" 1 

~Bracket 
~. Suspension 
~Support 

B--B"mp" 
I 
I 

Coil I 

Spring : 
I 
I 
I 
I 
I 

) 

~ @) ~ 1,460 '106, 143' 1 

~Bushing 

1 kg-cm (ft-Ib, N·m) 1 : Specified torque 
• Non-reusable part 

/ 
FA0976 

FA 1004 

FA1241 

REMOVAL OF FRONT SHOCK ABSORBER 

1. REMOVE DISC BRAKE CALIPER 

Remove the disc brake caliper from the steering knuckle, 
and suspened it with wire. 

2. REMOVE TEMS ACTUATOR (wI TEMS only) 

3. LOOSEN PISTON ROD LOCK NUT 

HINT: Loosen the piston rod lock nut until it can turn by 
hand. 



FA-18 

SST 

FRONT AXLE AND SUSPENSION - Front Shock Absorber 

FA1013 

FA1932 FA1933 

E1689 E1690 

FA 1009 

4. DISCONNECT UPPER SUSPENSION ARM FROM BODY 

5. DISCONNECT SHOCK ABSORBER FROM BODY 

6. DISCONNECT SHOCK ABSORBER FROM LOWER SUSPEN-
SION ARM 

7. REMOVE SHOCK ABSORBER 

OISASSEMBL Y OF FRONT SHOCK ABSORBER 
(See page FA-17) 

1. 

2. 

3. 

REMOVE COIL SPRING 
(a) Using SST, compress the coil spring, and remove the 

piston rod lock nut. 
SST 09727-30020 
(b) Remove the suspension support, spring, dust cover 

and bumper. 

IF NECESSARY REPLACE SHOCK ABSORBER BUSHING 
(a) Using SST, press out the shock absorber bushing. 
SST 09710-30020 (09710-03020, 09710-03080, 

09710-03130) 
(b) Using SST, press in a new shock absorber bushing. 
SST 09710-30020 (09710-03020, 09710-03050 

09710-03130) 

INSPECT OPERATION OF SHOCK ABSORBER 
(a) While pushing the piston rod check that the pull 

throughout the stroke is even, and there is no abnor-
mal resistance or noise. 

(b) Push the piston rod in fully and release it. 
Check that it returns at a constant speed throughout. 



FRONT AXLE AND SUSPENSION - Front Shock Absorber FA-19 

FAOJJ9 

60£jj) (@ @)OOO 

Soft Firm Medium 

W rru GD 

FA1942 

[ IIIIIII 

FA1010 

FA 1934 

Suspension Support 

.. Outside 

Lower Bracket 
FA1012 

(c) Check that control rod in the piston rod can be turned 
easily with a needle nose pliers. 

Starting torque: (for reference) 
Less than 200 g-cm (0.17 in.-Ib, 0.02 Nom) 

With the control positioned as shown in the illustra-
tion, check that there is a difference in damping at 
each position. 

4. DISCARD SHOCK ABSORBER 

Before discarding the shock absorber, drill a hole 2 - 3 
mm (0.079 - 0.118 in.) in diameter at the location as 
shown in the figure to release the gas inside. 

NOTICE: 
• When drilling, chips may fly out, so work carefully. 
• The gas is colorless, odorless and non-poisonous. 

INSTALLATION OF SHOCK ABSORBER 
(See page FA-17) 

1. INSTALL SPRING BUMPER, DUST COVER, COIL SPRING 
AND SUSPENSION SUPPORT 
(a) Using SST, compress the coil spring. 

SST 09727-22032 or 09727-30020 
(b) Install the spring bumper and dust cover to the sus-

pension support. 

(c) Align the coil spring end with the lower seat hollow 
and install the coil spring. 

(d) Align the suspension support with the piston rod and 
install it. 

(e) Align the suspension support with the shock absorb-
er lower bracket as shown . 

(f) Temporarily install a new nut to the piston rod. 



FA-20 

( 

FRONT AXLE AND SUSPENSION - Front Shock Absorber 

FA 1007 

FA1015 

2. INSTALL SHOCK ABSORBER TO BODY 

Install the shock absorber to the body with the three nuts, 
and torque the nuts. 

Torque: 360 kg-em (26 ft-Ib, 35 N·m) 

3. CONNECT SHOCK ABSORBER TO LOWER SUSPENSION 
ARM 

Torque: 1,460 kg-em (106 ft-Ib, 143 N·m) 

4. TEMPORARILY CONNECT UPPER SUSPENSION ARM TO 
BODY 

5. TORQUE UPPER SUSPENSION ARM MOUNTING BOLT 

(a) Remove the stands and bounce the vehicle up and 
down to stabilize the suspension. 

(b) Torque the mounting bolt and nut with the vehicle 
weight on the suspension. 

Torque: 1,670 kg-em (121 ft-Ib, 164 N·m) 

6. TORQUE PISTON ROD LOCK NUT 
Torque: 300 kg-em (22 ft-Ib, 29 Nom) 

7. INSTALL TEMS ACTUATOR (wI TEMS only) 



FRONT AXLE AND SUSPENSION - Front Suspension FA-21 

FRONT SUSPENSION 

COMPONENTS 

Upper Suspension Arm with Upper Ball Joint 

Upper Suspension Arm Shaft 

1,050 (76, 103) I 

Stabilizer Bar--", 

Cushion------" 

Bracket -----

il IRIS:00 Ti( 133,1111rS )11f--.-----:& 

I kg-cm (ft-Ib, N· m) I : Specified torque 

• Non-reusable part 

1,670 (121, 164) 

AdiUJ;.c,m 

~ ~ @-----j 2,450 (177, 240) I 

Lower Suspension Arm 

1 
~ ~ 1,270 (92, 125) 

~Lower Ball Joint 

'----Stabilizer Link 

if / 

Engine Under Cover 

Ball Joints 
INSPECTION OF BAll JOINT 

FA1931 

1. INSPECT LOWER BALL JOINT EXCESSIVE LOOSENESS 
(a) Jack up the front of the vehicle and support it with 

stands. 
(b) Make sure the front wheels are in a straight-ahead 

position, and depress the brake pedal. 
(c) Jack up the lower suspension arm until there is about 

'----______________ F_A'_'7-'S half a load on the front coil spring. 

FA 1179 

(d) Move the lower suspension arm up and down and 
check that the ball joint has no excessive play. 

Maximum lower ball joint vertical play: 0.3 mm (0.012 in.) 

2. INSPECT UPPER BALL JOINT EXCESSIVE LOOSENESS 
Remove the front wheels and move the upper suspension 
arm up and down and check the ball joint has no exces-
sive play. 
Maximum upper ball joint vertical play: 0 mm (0 in.) 



FA-22 

~
....-----... 
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FRONT AXLE AND SUSPENSION - Front Suspension 

84520 

FA1017 

E2424 

3. INSPECT BALL JOINT FOR ROTATION CONDITION 

(a) Remove the ball joints. 

(b) As shown, flip the ball joint stud back and forth 5 
times before install the nut. 

(c) Using a torque gauge, turn the nut continuously one 
turn per 2-4 seconds and take the torque reading on 
the 5th turn. 

Torque (turning): 
Lower ball joint 

o - 5 kg-em 
(0 - 4.3 in.-Ib, 0 - 0.5 Nom) 

Upper ball joint 
10 - 35 kg-em 
(8.7 - 30.0 in.-Ib, 1.0 - 3.4 Nom) 

REMOVAL OF BALL JOINTS 

1. REMOVE STEERING KNUCKLE 
(See page FA-8) 

2. 

3. 

REMOVE UPPER SUSPENSION ARM 
(See page FA-23) 

REMOVE LOWER BALL JOINT 

(a) Remove the three nuts, bolt and attachment plate. 
(b) Remove the lower ball joint from the lower suspen-

sion arm. 

INSTALLATION OF BALL JOINTS 

1 . TEMPORARILY INSTALL UPPER SUSPENSION ARM TO 
BODY 

2. INSTALL LOWER BALL JOINT 

Install the lower ball joint to the lower suspension arm with 
the attachment plate, bolt and nut. 

Torque: 1,300 kg-em (94 ft-Ib, 127 Nom) 

'--______ --'-_______ FA_1O_1B--I 3. INSTALL STEERING KNUCKLE 

FA1020 

(See page FA-14) 

4. TORQUE UPPER SUSPENSION ARM MOUNTING BOLT 
AND NUT 

(a) Install the wheels. 

(b) Remove the stands and bounce the vehicle up and 
down to stabilize the suspension. 

(c) Torque the mounting bolt and nut with the vehicle 
weight on the suspension. 

Torque: 1,670 kg-em (121 ft-Ib. 164 Nom) 



FRONT AXLE AND SUSPENSION - Front Suspension FA-23 

SR 1175 

L-~U:--- SST 

FA 1005 

FA1018 

Upper Suspension Arm 
(See page FA-21) 

REMOVAL OF UPPER SUSPENSION ARM 

1. DISCONNECT UPPER SUSPENSION ARM FROM STEER-
ING KNUCKLE 

2. 

(a) Remove the brake hose bracket from steering knuckle. 

(b) Remove the cotter pin and nut. 

(c) Using SST, disconnect the upper suspension arm from 
the steering knukle. 

SST 09628-62011 

REMOVE UPPER SUSPENSION ARM 

Remove the upper suspension arm mounting bolt and nut, 
and remove the upper suspension arm. 

INSTALLATION OF UPPER SUSPENSION ARM 

1. TEMPORARilY iNSTAll UPPER SUSPENSION ARM TO 
BODY 

2. CONNECT UPPER SUSPENSION ARM TO STEERING 
KNUCKLE 

(a) Install and torque the nut. 

Torque: 1,050 kg-em (76 ft-Ib, 103 Nom) 
(b) Install a new cotter pin. 



FA-24 FRONT AXLE AND SUSPENSION - Front Suspension 

3. TORQUE UPPER SUSPENSION ARM MOUNTING BOLT 
AND NUT 

(a) Install the wheels. 

C~~~~ Ib) :~:~v,~ ~:~:,::d;~:ns~:;:nns~~nthe vehicle up and 

FA1015 

FA 1 020 

E2132 

FA 1023 

(c) Torque the mounting bolt and nut with the vehicle 
weight on the suspension. 

Torque: 1,670 kg-em (121 ft-Ib, 164 Nom) 

lower Suspension Arm 
(See page FA-21) 

REMOVAL OF LOWER SUSPENSION ARM 

1. DISCONNECT STABILIZER BAR LINK FROM LOWER SUS-
PENSION ARM 

2. DISCONNECT STEERING KNUCKLE FROM LOWER BALL 
JOINT 

(a) Remove the clip and nut. 

(b) Using SST, disconnect the steering knuckle from the 
lower ball joint. 

SST 09628-62011 

3. DISCONNECT LOWER SUSPENSION ARM FROM SHOCK 
ABSORBER 



FRONT AXLE AND SUSPENSION - Front Suspension FA-25 

FA1024 FA1025 

FA1026 

E2586 

FA1027 

4. REMOVE LOWER SUSPENSION ARM 
(a) Before loosen the adjusting cams, place matchmarks 

on the front and rear adjusting cams and body. 

(b) Remove the nuts and adjusting cams, and remove the 
lower suspension arm. 

5. REMOVE LOWER BALL JOINT FROM LOWER SUSPEN-
SION ARM 

INSTALLATION OF LOWER SUSPENSION ARM 
(See page FA-21) 

1. INSTALL LOWER BALL JOINT TO LOWER SUSPENSION 
ARM 
Torque: 1,300 kg-em (94 ft-Ib, 127 Nom) 

2. INSTALL LOWER SUSPENSION ARM AND TEMPORARI-
L Y INSTALL ADJUSTING CAMS AND NUTS 



FA-26 

« 

FRONT AXLE AND SUSPENSION - Front Suspension 

E2576 

FA1021 

FA1015 

3. CONNECT LOWER BALL JOINT TO STEERING KNUCKLE 

(a) Install and torque the lock nut. 

Torque: 1.270 kg-em (92 ft-Ib. 125 N ·m) 
(b) Install a new clip. 

4. CONNECT SHOCK ABSORBER TO LOWER SUSPENSION 
ARM 

Torque: 1.460 kg-em (106 ft-Ib. 143 N'm) 

5. CONNECT STABILIZER BAR LINK TO LOWER SUSPEN-
SION ARM 

Torque: 650 kg-em (47 ft-Ib. 64 N ·m) 

6. TORQUE ADJUSTING CAM NUTS 

(a) Install the wheels. 

(b) Remove the stands and bounce the vehicle up and 
down to stabilize the suspension. 

(c) Align the match marks and torque the adjusting cam 
nuts with the vehicle weight on the suspension. 

Torque: 2.450 kg-em (177 ft-Ib. 240 N'm) 

7. CHECK FRONT WHEEl ALIGNMENT 
(See page FA-3) 



FRONT AXLE AND SUSPENSION - Front Suspension FA-27 

A 1030 

RA0607 

FA 1 030 

Stabilizer Bar and Link 
(See page FA-21) 

REMOVAL OF STABILIZER BAR AND LINK 

1. DISCONNECT STABILIZER LINK FROM STABILIZER BAR 

Remove the nut and disconnect the stabilizer link from 
stabilizer bar. 

2. REMOVE STABILIZER LINK FROM LOWER SUSPENSION 
ARM 

3. REMOVE STABILIZER BAR FROM BODY 

Remove the bolts and stabilizer bar with cushions and 
brackets. 

INSPECTION OF STABILIZER LINK 
INSPECT STABILIZER LINK 

Rotate the ball joint stud in all directions. 

If the movement is not smooth and free, replace the stabiliz-
er link. 

INSTALLATION OF STABILIZER BAR AND LINK 
1 . INSTALL STABILIZER BAR TO BODY 

Torque: 180 kg-em (13 ft-Ib, 18 N·m) 



FA-28 FRONT AXLE AND SUSPENSION - Front Suspension 

i 
I 
I FA1029 

2. INSTALL STABILIZER LINK TO STABILIZER BAR 
Torque: 650 kg-em (47 ft-Ib, 64 N·m) 

3. CONNECT STABILIZER LINK TO LOWER SUSPENSION 
ARM 
Torque: 650 kg-em (47 ft-Ib, 64 N·m) 



FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-29 

TOYOTA ELECTRONIC MODULATED 
SUSPENSION (TEMS) 

Speed Sensor 

Mode Select Switch TEMS Indicator Rear Actuator 

Check Connector 

TEMS Computer 

Steering Sensor 

Troubleshooting 

PRELIMINARY CHECK 

• Check cold tire inflation pressure. 

FA1939 

• Check lubrication of suspension and steering linkage. 

• Check chassis ground clearance and wheel alignment. 

• Check battery voltage above 12 volts. 

• Check that all connector are secure. 



FA-30 FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension 

Troubleshooting No.1: Initial check 

Does TEMS indicator light S, M and F in No Is there 12 V between TEMS computer 
combination meter light up for 2 seconds, terminals +B and GN D with ignition 
when ignition switch turned on? switch turned on? 

Yes Yes No 

Faulty: 
• Fuse, Fusible link 
• Battery wire harness 
• Ignition switch 
• Computer earth 

F au Ity i nd icator bu Ib, circu it or 
TEMS computer 

Place mode select switch at Norma I No Faulty mode select switch, circuit 
position, does TEMS indicator light M and or TEMS computer 
F go out and Slight? 

Yes 

Does TEMS indicator light Sand M light No Faulty mode select switch, circuit 
when place mode select switch at Sport? or TEMS computer 

Yes 

Is there operation noise from each actuator No With actuator disconnected, is there 
when mode select switch switched from instant voltage (above 8 V) to connector 
Sport ~ Normal ~ Sport? terminals (wire harness side) 1 and 2 when 

the mode select switch operated? 
Yes 

No Yes 

Faulty TEMS actuator 
(See page FA-37) 

Does actuator terminals resistance 
correct? (See page FA-37) 

No Yes 

Faulty TEMS actuator 
(See page FA-37) 

Faulty TEMS computer, circuit 

Continued on page FA-31 



FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-31 

! Yes Continued from page FA-30 

Place mode select switch at Sport position No Remove the actuator from the vehicle 
while bouncing fender twice per one and check the actuator operation. 
second. Check if damping becomes (See page FA-37) 
firmer. 

OK Bad 
Yes 

I 
Faulty TEMS actuator 
(See page FA-37) 

Faulty shock absorber 
(See page F A-17) 

With the mode select switch at Sport Faulty mode select switch, circuit 
position, and short service connector No or TEMS computer. 
(diagnosis) terminals Ts and E1 , does 
all indicator light light? 

Yes 

With the mode select switch at Sport Remove the actuator from the vehicle and 
position, bounce the fender and short No check the actuator operation. 
service connector (diagnosis) terminals (See page FA-37) 
Ts and E1 • Check if damping becomes 
even firmer. OK Bad 

Yes I 
Faulty TEMS actuator 
(See page FA-37) 

Initial check OK F au Ity shock absorber 
(See page FA-17) 



FA-32 FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension 

Troubleshooting No.2: No anti-squat function 

Initial check 
(See page FA-30) 

Do TEMS indicator lights indicate as shown Yes r 
I below on sudden acceleration? I Road test again. 

Ignition ON Sudden 
Do not start acceleration engine 

1\ Lights 
S M F S M F 

Position \ 

Normal ON OFF OFF ON ON ON 

Sport ON ON OFF ON ON ON 

No 

Check throttle position sensor and engine Bad r 
I ECU circuit. I 

Repair or replace. 

OK 
Bad 

Check speed sensor and ci rcu it. 

OK 

Try another TE MS computer. I 



FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-33 

Troubleshooting No.3: No anti-roll function 

I nitial check 
(See page F A-30) 

Do TEMS indicator lights indicate as shown Yes 1 
_J below when the steering wheel is turned -I Road test again. 

sharply while driving at 40 km/h (25 mph)? 

Vehicle speed 
above 40 km/h Sharp turn 
(25 mph) 

1\ Lights 
S M F S M F 

Position \ 

Normal ON OFF OFF ON ON ON 

Sport ON ON OFF ON ON ON 

No 

Bad I ~ Check steering sensor and circuit. 
1 

Repair or replace. 

OK 

Bad 
Check speed sensor and circuit. 

OK 

Try another TEMS computer. 



FA-34 FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension 

Troubleshooting No.4: No anti-dive function 

Initial check 
(See page FA-3~) 

Do TEMS indicator lights indicate as shown Yes I 
I below when brake is depressed while I Road test again. 

driving above 60 km/h (37 mph)? 

Vehicle speed Depress brake 
above 60 k m/h 
(37 mph) 

pedal 

\ Lights 
S M F S M F 

Position \ 

Normal ON OFF OFF ON ON ON 

Sport ON ON OFF ON ON ON 

No 

Bad I I Check stop light switch and circuit. I Repair or replace. 

OK 

Bad 
Check speed sensor and circuit. 

OK 

Try another TEMS computer. 



FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-35 

Initial check 
(See page FA-30) 

Do the TEMS indicator lights indicate as 
shown below when vehicle is gradually 
accelerated from below 100 km/h (63 mph) 
to above 120 km/h (75 mph)? 

Vehicle speed Vehicle speed 
less than above 120 km/h 
100 km/h (63 mph) (75 mph) 

\ Lights 
S M F S M F 

Position \ 

Normal ON OFF OFF ON ON OFF 

No 

Check speed sensor and circuit. 

OK 

Try another TEMS computer. 

Troubleshooting No.5: No high-speed response function 

HINT: The high-speed response function only during nor-
mal base auto, and not during sport base auto. 

Yes J I Road test again. I 

Bad I I I Repair or replace. 
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Fusible Link 

I 
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Engine ECU 
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ELECTRONIC CONTROL SYSTEM 

ELECTRONIC CIRCUIT 
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(15A) 
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Computer 
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Front 

FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-37 

Rear 

FA1936 FA1937 

15·4·2·85·4·2·8 

Soft 

Firm 

Medium 
FA1938 

Front and Rear Actuator 
1. PREPARATION FOR REMOVAL 

(a) Ignition switch on and mode select switch at 
"SPORT" position. 

(b) Service connector (Diagnosis) terminals Ts and El 
short circuited. 

(c) In this condition, turn the ignation switch off, and re-
move the battery negative terminal. 

2. REMOVE ACTUATOR 

(a) Disconnect the actuator connector. 

(b) Remove the actuator cover. (Front only) 

(c) Remove the two actuator mounting bolts and pull out 
the actuator from the shock absorber. 

HINT: Pull the actuator out slowly straight and slowly to 
prevent bending the absorber control rod. 

3. CHECK ACTUATOR VALVE POSITION 

Check the position where the shaft stop when battery vol-
tage is applied to each actuator terminals. 
NOTICE: Do not apply the battery voltage longer than 2 
seconds so as to avoid burning out the solenoid and mo-
tor coil in the actuator. 

~ Position 
SOFT MEDIUM 
SOFT FIRM 
MEDIUM SOFT 
MEDIUM FIRM 
FIRM SOFT 
FIRM MEDIUM 

+ : Battery positive terminal 
Battery negative terminal 

Motor Solenoid 
1 2 3 4 

+ - ---~ + - + -
- + -~ 
- + + -
- + - I-----
+ - -~ 

HINT: When switching over from normal or sport to hard, 
run the motor with the solenoid ON. 



FA-38 FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension 

Fir m +------t(e)f----j 

FA1938 

'--- - -

FA1943 

Actuator 

Absorber Control Rod 
FA0311 

FAl169 

4. INSTALL ACTUATOR 
(a) Check that the actuator valve is faced toward the firm 

position. 

(b) Check that the absorber control rod is facing toward 
the firm position. 

(c) Insert the absorber control rod into the groove of the 
actuator valve, and secure the actuator with the two 
bolts. 

HINT: In the case of front actuator, fasten the actuator 
wire harness so that it faces the front of the vehicle. 

(d) Install the actuator cover. (Front only) 

(e) Connect the actuator connector. 

(f) Remove the service wire from the service connector. 

(g) Check the TEMS operation. 
(See page FA-29) 



FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-39 

FA1173 

FA1174 

Ii ~ TEMS 
\..._~ -~- - ----- - --

FA 1176 

FA1773 

FA 1772 

Steering Sensor 

1. CHECK STEERING SENSOR SYSTEM 

(a) Position the steering in the straightaway position. 

(b) Place the mode select switch in the "Normal" po-
sition. 

(c) Using a sub wire harness, short the service connec-
tor (Diagnosis) terminals Ts and E1. 

(d) Turn the ignition switch on, and check that the indi-
cator lights Sand F flash. 

If not, there is a problem with either the mode select switch, 
service connector circuit or TEMS computer. 

(e) Turn the steering wheel 1/10 - 1/8 turn to the right 
from a straightaway position and check that the F in-
dicator flash and the S light goes out. 

(f) Return the steering wheel to right from the straight-
away position and then 1!1 0 - 1/8 turn to the left 
and check that the S indicator light flash and the F 
light goes out. 

If operation is not as specified in (e) and (f) inspect for the 
cause. 



FA-40 FRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension 

I~I 
U 4 I 

I~I 
U41 

f- A()421 

FA()4}) 

2. INSPECT STEERING SENSOR ASSEMBLY 

(a) Turn the ignition switch on, and measure the voltage 
between steering sensor connector terminals 1 and 2. 

Standard voltage: 3.5 - 4.2 volts 

(b) Measure the voltage between steering sensor connec-
tor terminals 3, 4 and 2 wheel slowly turning the steer-
ing wheel. 

Standard voltage: 5V - OV - 5V - OV 

If not as shown above, either the circuit between the com-
puter and steering sensor is shorted or the steering sensor 
is faulty. 

3. REMOVE STEERING SENSOR AND DISC 
(See page SR-7) 

4. INSPECT STEERING SENSOR AND DISC 

(a) Check that there is no foreign matter in the groove 
of the sensor. If necessary, clean out the groove with 
a soft cloth. 

(b) Check that the sensor disc is not bent and that on dirt 
or foreign matter are adhering. 

5. INSTALL STEERING SENSOR AND DISC 
(See page SR-12) 

Mode Select Switch 

INSPECT SWITCH CONTINUITY 

(a) Remove the mode select switch from the center con-
sole box. 

(b) Disconnect the mode select switch connector. 

(c) Check that there is continuity between terminals 1 and 
2 when mode select switch is "Sport" position. 

(d) Check that there is no continuity between terminals 
1 and 2 when mode select switch is "Normal" po-

L-_______________ F_A-'---"-------'70 sition. 



SFRONT AXLE AND SUSPENSION - TOYOTA Electronic Modulated Suspension FA-41 

AT1%O 

E2 IDL VTA Vcc 
J4 I 

Speed Sensor 

INSPECT SPEED SENSOR IN COMBINATION METER 

(a) Remove the combination meter. 

(b) Check that there is continuity between terminals SPD 
( + ) and SPD (-) four times per each revolution of the 
shaft. 

Throttle Position Sensor 

INSPECT THROTTLE POSITION SENSOR 

Using an ohmmeter, check the resistance between each 
terminals. 

Terminal 
Throttle valve 
condition 

IDL - E2 
Fully closed 

Open 
Vcc - E2 -

VTA - E2 
Fully closed 
Fully open 

Brake Light Switch 

INSPECT BRAKE SIGNAL 

Resistance (k~) 

0 
Infinity 
3-7 

0.2 - 0.8 
3.3 - 10 

Check that the brake light comes on when brake pedal is 
depressed. 
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(BB 

SOL 

Terminal 

CHK - GND 

SS1 - GND 
SS2 

L} - GND 

L2 - GND 

L3 - GND 
Vs - GND 

SL 
ML - GND 
FL 

STP - GND 

SPD - GND 

M(B- GND 

(BB-GND 
SW-S - GND 

GND -
Body 
earth 

Me - GND 

SOL - GND 

Computer and System Circuit 

MEASURE VOLTAGE OR RESISTANCE OF SYSTEM 

Using a volt/ohmmeter with high impedance (10 kO/ V mini-
mum), measure the voltage or resistance at each terminal 
of the wiring connector. 

NOTICE: To prevent damage to the computer, be care-
ful of the volt/ohmmeter range and do not connect it in 
reverse. 

F A0423 

M® SPD L2 L3 SS2 SS) CHK 

~lftrr 1\ 'i j,~ 1'F7 

b:bU~ l; jl, \ "-
~9DD' ~=~t::J'r~ 
M8 GND SW·S L J STP SL ML FL Vs 

S 10 1 S 12 1 

Measuring condition 
Voltage or 
Resistance 

-"'--

J 
Service Connector Terminals Ts - E1 Open 12 V 

Ignition Switch ON 
J 

-----

Service Connector Terminals Ts - E1 Short OV 

Ignition Switch ON and turn slowly steering wheel. 5 4 0 4 5 4 0V 

5 4 0V 
1. Ignition Switch ON 

5 4 0 4 5V 
2. Depress the accelerator pedal. 

5 4 0 4 5 4 0V 

Ignition Switch ON 3.5 - 4.2 V 

Ignition Switch ON 12 V (2 seconds) 

Depress 12 V 
Brake Pedal 

OV Not depress 
------------

Engine running, vehicle moving 6V 
._----

Ignition Switch ON and Mode Select Switch at Normal 4 Sport Momentarily over 
(Motor operating) 8V 

----

Ignition Switch ON 12 V 

Ignition Switch ON and Mode Select Switch at Sport Above 8 V 
----"- ---~--

- 0[2 
--

Ignition Switch ON and Mode Select Switch at Sport 4 Normal Momentarily over 
(Motor operating) 8V 

Ignition Switch ON, Service Connector Terminals Ts - E1 Short Circuit 12 V 
and Mode Select Switch at Sport 
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RA-2 REAR AXLE AND SUSPENSION - Troubleshooting 

TROUBLESHOOTING 

Problem Possible cause Remedy Page 

Oil leak at pinion shaft Oil level too high or wrong grade Drain and replace oil 

Oil seal worn or damaged Replace oil seal RA-23 

Companion flange loose or damaged Tighten or replace flange RA-23 

Oil leak at side gear Oil level too high or wrong grade Drain and replace oil 
shaft Oil seal worn or damaged Replace oil seal RA-26 

Side gear shaft damaged Replace shaft RA-26 

Noises in rear axle Oil level low or wrong grade Drain and replace oil 

Excessive backlash between pinion and Check backlash RA-28 
ring or side gear 

Ring gear worn or chipped I nspect gear RA-31 

Pinion or side gears worn or chipped I nspect gears RA-43,46, 
49 

Pinion shaft bearing worn Replace bearing RA-30 

Side bearing worn Replace bearing RA-31 

Differential bearing loose or worn Tighten or replace bearings RA-39 

Bottoming Vehicle overloaded Check load ing 

Shock absorber worn out Replace shock absorber RA-56 

Springs weak Replace spring RA-56 



REAR AXLE AND SUSPENSION - Rear Wheel Alignment RA-3 

81286 

RA0891 

REAR WHEEL ALIGNMENT 
1. MAKE FOLLOWING CHECKS AND CORRECT ANY 

PROBLEMS 

2. 

(a) Check the tires for wear, size and proper inflation. (See 
page FA-3) 

(b) Check the wheel runout. 

Lateral runout: Less than 1.2 mm (0.047 in.) 
(c) Check the rear suspension for looseness. 

(d) Check that the rear shock absorber and coil spring 
function properly by using the standard bounce test. 

MEASURE VEHICLE HEIGHT 
(See page FA-3) 

If the height of the vehicle is not at standard, try to level 
the vehicle by shaking it down. If still not correct, check 
for bad springs and worn or loose suspension parts. 

3. INSPECT CAMBER 

Inspect right and left side camber. 

Inspection STD: -45' ± 45' 

Left-right error: 30' 

If not within specification, inspect any damaged or worn 
rear suspension parts and replace if necessary. 

HINT: Since adjustment of camber and toe-in are done 
together, adjust both after measuring the toe-in. 

4. INSPECT TOE-IN 
(See page FA-6) 

Toe-in: 
Inspetion STD 4 ± 2 mm (0.16 ± 0.08 in.) 

If toe-in not within specification, adjust by the cam. 



RA-4 

For Left Side Cam 

REAR AXLE AND SUSPENSION - Rear Wheel Alignment 

Center of Bolt 

5. ADJUST CAMBER AND TOE-IN 

(a) Measure the length of the No.1 and No.2 lower sus-
pension arms as shown in the illustration. Check that 
the lengths of right side and left side lengths are equal. 

Drive Shaft and Side Gear Shaft 
Flange Joint 

RA0991 

If not, by turning the adjusting cam, adjust the length of 
the arm until the left and right side lengths are equal. 

(b) Measure the camber and toe-in. 

If camber and toe-in is still not within specification, adjust 
the camber and toe-in with adjusting cam. 

Toe-in: 
Adjustment STD 

Camber: 
Adjustment STD 
left-right error 

4 ± 1 mm (0.16 ± 0.04 in.) 

-45' ± 30' 
30' 



Camber 

REAR AXLE AND SUSPENSION - Rear Wheel Alignment RA-5 

RA0972 

ADJUSTMENT CHART 

How to read this chart 

Mark the camber and toe-in measurements on the chart 
and then trace the lines to where they intersect. From that 
point, as shown in the example below, read the numbers 
from the graduation for the amounts to turn the front and 
rear cams. 

Front Cam Graduation 

Example 

Measurements: 

Camber 

Turning Direction 
Right Side Cam +: Clockwise 

Counterclockwise 
Left Side Cam +: Counterclockwise 

Clockwise 

Toe-in -4 mm (-0.16 in.) 
Camber (Right side) -1 0 15' 

(Left side) -45' 

Amount to turn adjusting cam (by graduation): 
Right side (Front cam) + 1.9 (clockwise) 

(Rear cam) + 0.6 (clockwise) 

RA0813 

Left side (Front cam) + 0.7 (counterclockwise) 
(Rear cam) -0.7 (clockwise) 



RA-6 REAR AXLE AND SUSPENSION - Rear Axle Hub 

REAR AXLE HUB 
COMPONENT 

Shock Absorber -jJ 
~® 

I I .......---- a ~11,670 (121, 164) 1 
. 1.400 (101, 137) ~ Ii) 0 

~ 
o e Upper Arm 

.1 1,100(80, 108) ~ ~ ~~ ~ 11,670 (121, 164) 1 

Rear Drive Shaft fll/~ ~ ~ ~ I\) ,---------No. 2 Lower Suspension Arm 

U(, ' 
.1 600 (43, 59) 1 ~ ~ (I ( ~ Lock Nut 1 2,800 (203, 137) 1 

... ~ Lock Nut Cap 

No.1 Lower ~: j 
Suspension Arm ~ 

11,670 (121, 164) 1 \ 

I • 
Strut Rod 

Bushing 

-~~ 
Rotor Disc 

Deflector 

.Oil Seal .Oil Seal 

Inner Race 

Bearing 

Bushing 260 (19, 25) 

Axle Carrier Snap Ring 
Axle Shaft 

1 kg-cm (ft-Ib, N·m) I Specified torque 

• Non-reusable part 
RA0916 



REAR AXLE AND SUSPENSION - Rear Axle Hub RA-7 

RA0894 

RA091S 

RA0895 

RA0975 

REMOVAL OF REAR AXLE HUB 
1. JACK UP AND SUPPORT VEHICLE AND REMOVE WHEEL 

2. REMOVE BRAKE CALIPER 

Remove the brake caliper from the axle carrier and suspend 
it with wire. 

3. REMOVE ROTOR DISC 
(See page BR-39) 

4. CHECK BEARING PLAY IN AXIAL DIRECTION 
Limit: 0.05 mm (0.0020 in.) 

If not within specification, disassemble and inspect axle 
hub. 

5. CHECK AXLE SHAFT FLANGE RUNOUT 

Limit: 0.05 mm (0.0020 in.) 

If not within specification, replace the axle shaft. 

6. REMOVE REAR DRIVE SHAFT 
(See page RA-16) 

7. REMOVE PARKING BRAKE ASSEMBLY 
(See page BR-39) 

8. DISCONNECT NO.1 LOWER SUSPENSION ARM FROM 
AXLE CARRIER 

(a) Remove the nut from axle carrier. 

(b) Using SST, disconnect the No.1 lower suspension arm 
from the axle carrier. 

SST 09611-22012 



RA-8 REAR AXLE AND SUSPENSION - Rear Axle Hub 

RA0919 

RA0920 

RA0922 

9. DISCONNECT NO.2 LOWER SUSPENSION ARM FROM 
AXLE CARRIER 

10. DISCONNECT STRUT ROD FROM AXLE CARRIER 

11. DISCONNECT SHOCK ABSORBER FROM AXLE CARRIER 

12. DISCONNECT UPPER ARM FROM BODY AND REMOVE 
AXLE HUB ASSEMBLY 

13. REMOVE UPPER ARM FROM AXLE CARRIER 

(a) Remove the upper arm mounting nut. 



REAR AXLE AND SUSPENSION - Rear Axle Hub RA-9 

RA0976 

(b) Separate the backing plate and axle carrier. 

(c) Using SST, remove the upper arm from the axle 
carrier. 

SST 09950-00020, 09950-20017 

DISASSEMBLY OF REAR AXLE HUB 
(See page RA-6) 

1. REMOVE DUST DEFLECTOR 
Using a screwdriver, remove the deflector from the axle 
caliper. 

2. REMOVE INNER OIL SEAL 
Using a screwdriver, remove the inner oil seal. 

3. REMOVE AXLE SHAFT FROM AXLE CARRIER 
(a) Using SST, remove the axle shaft from the axle carrier. 
SST 09950-20017 



RA-10 REAR AXLE AND SUSPENSION - Rear Axle Hub 

SST 

RA0878 

RA0877 

E2619 

(b) Using SST, remove the bearing inner race (outside) 
from the axle hub. 

SST 09950-20017 

4. REMOVE OUTER OIL SEAL 

Using a screwdriver, remove the oil seal from the axle 
carrier. 

5. REMOVE BEARING 

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

(b) Using SST, press out the bearing outer race from the 
axle carrier. 

SST 09608-35014 (09608-06020, 09608-06100) 

NOTICE: Always replace the bearing as an assembly. 

(c) Remove the bearing inner race (inside) and two bear-
ings from the bearing outer race. 

6. IF NECESSARY, REPLACE LOWER CONTROL ARM 
BUSHING 

(a) Using SST, press out the lower control arm bushing. 

SST 09527-20011 
09710-.14012 (09710-00030, 09710-00050) 



REAR AXLE AND SUSPENSION - Rear Axle Hub RA-l1 

E2619 

E2621 

RA0881 

RA0877 

(b) Using SST, press in a new lower control arm bushing. 

SST 09527-20011 
09710-14012 (09710-00030, 09710-00050) 

7. IF NECESSARY, REPLACE LOWER BALL BUSHING 

(a) Using SST, press out the lower ball bushing. 

SST 09710-30020 (09710-03040, 09710-03070) 

(b) Using SST, press in a new lower ball bushing. 

SST 09710-30020 (09710-03070, 09710-03100) 

ASSEMBLY OF REAR AXLE HUB 
(See page RA-6) 

1. INSTALL BEARING 

(a) Using SST, press in a new bearing outer race to the 
axle carrier. 

SST 09608-32010, 09608-35014 (09608-06180) 

(b) Install a new bearing into the bearing outer race. 
(c) Using snap ring pliers, install the snap ring. 



RA-12 REAR AXLE AND SUSPENSION - Rear Axle Hub 

RA0879 

RA0883 

(d) Coat the bearings and hub inside with MP grease. 

(e) Install two new bearing inner races. 

2. INSTALL OUTER OIL SEAL 
(a) Using SST, drive in a new oil seal to the axle carrier. 
SST 09608-32010 
(b) Apply MP grease between the oil seal lip and oil seal. 

3. INSTALL BACKING PLATE TO AXLE CARRIER 
Torque: Nut 600 kg-em (43 ft-Ib, 59 N ·m) 

Bolt 260 kg-em (19 ft-Ib, 25 N·m) 

4. INSTALL AXLE SHAFT 
Using SST, install the axle shaft to the axle carrier. 
SST 09608-35014 (09608-06020, 09608-06180) 

5. INSTALL INNER OIL SEAL 
(a) Using SST, drive in a new oil seal to the axle carrier. 
SST 09223-15010 
(b) Apply MP grease between the oil seal lip, oil seal and 

bearing. 



REAR AXLE AND SUSPENSION - Rear Axle Hub RA-13 

RA0928 

6. INSTALL DUST DEFLECTOR 

Using SST, drive in a new dust deflector into the axle 
carrier. 
SST 09218-56020, 09608-35014 (09608-06020) 

INSTALLATION OF REAR AXLE HUB 
(See page RA-6) 

1. TEMPORARILY CONNECT UPPER ARM TO BODY 

2. TEMPORARILY CONNECT AXLE HUB ASSEMBLY TO 
UPPER ARM 
Temporarily install a new nut. 

3. CONNECT NO.1 LOWER SUSPENSION ARM 
Torque: 600 kg-em (43 ft-Ib, 59 N ·m) 

4. TEMPORARILY CONNECT NO.2 LOWER SUSPENSION 
ARM 



RA-14 

/ 

REAR AXLE AND SUSPENSION - Rear Axle Hub 

RA0929 

RA0894 

FA 1015 

5. TEMPORARILY CONNECT STRUT ROD 

6. TORQUE UPPER ARM MOUNTING NUT 
Torque: 1.100 kg-em (SO ft-Ib. 10S N·m) 

7. CONNECT SHOCK ABSORBER 
Torque: 1.400 kg-em (101 ft-Ib. 137 N·m) 

S. INSTALL PARKING BRAKE ASSEMBLY 
(See page BR-43) 

9. INSTALL ROTOR DISC 
(See page BR-45) 

10. INSTALL REAR DRIVE SHAFT 
(See page RA-21) 

11 . INSTALL BRAKE CALIPER 
Torque: 475 kg-em (34 ft-Ib. 47 N·m) 

12. TORQUE SUSPENSION PARTS 
(a) Install the wheel and lower the vehicle. 
(b) Bounce the vehicle up and down to stabilize the sus-

pension. 



REAR AXLE AND SUSPENSION - Rear Axle Hub RA-15 

RA0932 

RA0914 

(c) Torque the suspension mounting bolts and nuts with 
the vehicle weight on the suspension. 

Torque: 
Upper arm x body 

1.670 kg-em (121 ft-Ib. 164 N·m) 

No.2 lower suspension arm x axle carrier 
1.670 kg-em (121 ft-Ib. 164 N·m) 

Strut rod x axle carrier 
1.670 kg-em (121 ft-Ib. 164 N·m) 

REPLACEMENT OF REAR AXLE HUB BOLT 

1. JACK UP AND SUPPORT VEHICLE 

2. REMOVE WHEel. BRAKE CALIPER AND ROTOR DISC 

3. REMOVE HUB BOLT 

Using SST. remove the hub bolt. 

SST 09650-17011 

4. INSTALL HUB BOLT 

Using a washer and nut( 10 mm), install the new hub bolt. 

5. INSTALL ROTOR DISC AND BRAKE CALIPER 

Torque: 475 kg-em (34 ft-Ib. 47 N·m) 

6. INSTALL WHEel 



RA-16 REAR AXLE AND SUSPENSION - Rear Drive Shaft 

Tripod 

I kg-cm (ft-Ib, N· m) I : Specified torque 
+ Non-reusable part 

RAQ895 

REAR DRIVE SHAFT 
COMPONENTS 

+Clamp 

Outboard Joint with Shaft 

REMOVAL OF REAR DRIVE SHAFT 

1. JACK UP AND SUPPORT VEHICLE 

2. REMOVE WHEEL 

RAQ935 

3. DISCONNECT REAR DRIVE SHAFT FROM DIFFERENTIAL 
(a) Using a jack, raise the No.2 suspension arm until it 

is horizontal. 

(b) Place the matchmarks to the rear drive shaft and side 
gear shaft flange. 

(c) Remove the six nuts, while depressing the brake pedal. 



REAR AXLE AND SUSPENSION - Rear Drive Shaft RA-17 

RA0936 

RA0937 

4. REMOVE COTTER PIN, LOCK NUT CAP AND LOCK NUT 

(a) Remove the cotter pin and lock nut cap. 

(b) Loosen the bearing lock nut while depressing the brake 
pedal. 

5. REMOVE REAR DRIVE SHAFT 

Using a plastic hammer, remove the rear drive shaft. 

DISASSEMBLY OF REAR DRIVE SHAFT 

1. CHECK REAR DRIVE SHAFT 

(a) 

(b) 

(c) 

Check to see there is no play in the inboard and out-
board joints. 

Check to see that the inboard joint slides smoothly 
in the thrust direction. 

Check to see that there is no noticeable play in the 
radial direction of the universal joints. 

L--______________ R---'-AO'-'-S9=6 (d) Check the damage of the boot. 

FAOS62 

RAOS3S 

2. REMOVE INBOARD JOINT BOOT CLAMPS 

3. DISASSEMBLE INBOARD JOINT TULIP 

(a) Place matchmarks on the inboard joint tulip and tripod. 

NOTICE: Do not punch the marks. 

(b) Remove the inboard joint tulip from the rear drive 
shaft. 



RA-18 

/ 

REAR AXLE AND SUSPENSION - Rear Drive Shaft 

Matchmarks r:;c~ 

Ci{ 

B4492 

FA0863 

A A0985 

A A0986 

4. DISASSEMBLE TRIPOD JOINT 

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

(b) Using a punch and hammer, place matchmarks on the 
shaft and tripod. 

(c) Using a brass bar and hammer, remove the tripod joint 
from the drive shaft. 

5. REMOVE INBOARD JOINT BOOT 

6. REMOVE OUTBOARD JOINT BOOT CLAMPS AND BOOT 

NOTICE: Do not disassemble the outboard joint. 

7. REMOVE DUST DEFLECTOR 

Using a screwdriver and hammer, remove the dust 
deflector. 



REAR AXLE AND SUSPENSION - Rear Drive Shaft RA-19 

Vinyl Tape 

84495 

RA0985 

Outboard Joint 
...... 

84496 

ASSEMBLY OF REAR DRIVE SHAFT 

1. INSTALL DUST DEFLECTOR 

2. 

Using a hammer and screwdriver, install a new dust 
deflector. 

TEMPORARILY INSTALL BOOT AND NEW CLAMPS TO 
OUTBOARD JOINT 

HINT: Before installing the boot, wrap vinyl tape around 
the spline of the to prevent damage the boot. 

3. TEMPORARILY INSTALL BOOT AND NEW CLAMPS FOR 
INBOARD JOINT TO REAR DRIVE SHAFT 

4. ASSEMBLE TRIPOD JOINT 

(a) Place the beveled side of the tripod axial spline toward 
the outboard joint. 

(b) Align the matchmarks placed before disassmbly. 



RA-20 REAR AXLE AND SUSPENSION - Rear Drive Shaft 

FA0864 

FA0865 

RA0989 

FA0839 

FA0838 

(c) Using a brass bar and hammer, tap in the tripod joint 
to the rear drive shaft. 

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

5. ASSEMBLE BOOT TO OUTBOARD JOINT 

Before assembling the boot, an adequate amount of grease. 

HINT: Use the grease supplied in the boot kit. 

Grease capacity: 155 - 165 9 (0.34 - 0.36 Ib) 

6. ASSEMBLE INBOARD JOINT TULIP 

(a) Pack in grease to the inboard tulip and boot. 

HINT: Use the grease supplied in the boot kit. 
Grease capacity: 270 - 280 9 (0.60 - 0.62 Ib) 

(b) Align the matchmarks placed before disassembly. 

(c) Install the boot to the inboard tulip. 



+ 

REAR AXLE AND SUSPENSION - Rear Drive Shaft RA-21 

7. ASSEMBLE BOOT CLAMPS TO BOTH BOOTS 

,-':) (a) Be sure the boot is on the shaft groove. 

A0480 

RA0996 

RA0990 

RA0980 

(b) Bend the band and lock it as shown in the figure. 

(c) Insure that the boot is not stretched or contracted 
when the drive shaft is at standard length. 

Standard length: 
551.8 - 554.8 mm (21.724 - 21.842 in.) 

INSTALLATION OF REAR DRIVE SHAFT 
(See page RA-16) 

1 . INSTALL REAR DRIVE SHAFT 
(a) Apply MP grease to the outboard joint shaft. 

(b) Using a jack, raise the No.2 suspension arm until it 
is horizontal. 

(c) First insert the outboard joint shaft to the axle hub, 
and then install it to the side gear shaft. 

HINT: Do not damage the boots. 

(d) Temporarily install the six washers and nuts. 



RA-22 REAR AXLE AND SUSPENSION - Rear Drive Shaft 

RA0938 

RA0895 

2. INSTALL BEARING LOCK NUT. LOCK NUT CAP AND 
COTTER PIN 
(a) Apply engine oil to the thread of nut. 

(b) Torque the bearing lock nut while depressing the brake 
pedal. 

Torque: 2.800 kg-em (203 ft-Ib. 275 Nom) 

(c) Install the lock nut cap and a new cotter pin. 

3. TORQUE NUTS HOLDING REAR DRIVE SHAFT TO 
DIFFERENTIAL SIDE GEAR SHAFT 

Torque the six nuts while depressing the brake pedal. 

Torque: 700 kg-em (51 ft-Ib. 69 N·m) 

4. INSTALL WHEEL AND REMOVE STANDS 
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Rear Bearing 
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RA0897 

RA0898 

r--:--=-=-:::-:-'-::-::--,----" 
1,690 (122, 166) Dust Cover 

ON-VEHICLE REPLACEMENT OF FRONT OIL 
SEAL 

1. DISCONNECT PROPELLER SHAFT 
(See page PR-3) 

2. REMOVE COMPANION FLANGE 

RA1426 

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

(b) Using SST to hold the flange, remove the nut. 

SST 09330-00021 



RA-24 REAR AXLE AND SUSPENSION - Differential 

RAD8ll 

RAD974 

(c) Using SST, remove the companion flange. 

SST 09557-22022 

3. REMOVE FRONT OIL SEAL 

(a) Using SST, remove the oil seal. 

SST 09308-10010 
(b) Remove the oil slinger. 

4. REMOVE FRONT BEARING AND BEARING SPACER 

(a) Using SST, remove the front bearing. 

SST 09556-22010 
(b) Remove the bearing spacer. 

If the front bearing is damaged or worn, replace the bearing. 

5. INSTALL NEW BEARING SPACER AND FRONT BEARING 

(a) Install a new bearing spacer on the shaft. 

(b) Install the front bearing on the shaft. 

6. INSTALL OIL SLINGER AND NEW OIL SEAL 

(a) Install the oil slinger facing as shown. 

(b) Using SST, drive in a new oil seal. 
SST 09554-30011 

Oil seal drive in depth: 1.5 mm (0.059 in.) 
(c) Apply MP grease to the oil seal lip. 



REAR AXLE AND SUSPENSION - Differential RA-25 

RA08l1 

RA0981 

RA0096 

7. INSTALL COMPANION FLANGE 
(a) Using SST, install the companion flange on the shaft. 

SST 09557-22022 

(b) Coat the threads of a new nut with MP grease. 

(c) Using SST to hold the flange, tighten the nut. 

SST 09330-00021 
Torque: 1,850 kg-cm (134 ft-Ib, 181 N·m) 

8. CHECK FRONT BEARING PRELOAD 

Using a torque wrench, measure the preload of the back-
lash between the drive pinion and ring gear. 

Preload: 
New bearing 10 - 16 kg-cm 

(8.7 - 13.9 in.-Ib, 1.0 - 1.6 N ·m) 
Reused bearing 5 - 8 kg-cm 

(4.3 - 6.9 in.-Ib, 0.5 - 0.8 N ·m) 
• If preload is greater than specification, replace the bear-

ing spacer. 
• If preload is less than specification, retighten the nut 130 

kg-cm (9 ft-Ib, 13 N ·m) at a time until the specified 
preload is reached. 

If the maximum torque is exceed while retightening the nut, 
replace the bearing spacer and repeat the preload proce-
dure. Do not back off the pinion nut to reduce the preload. 

Maximum torque: 3,450 kg-cm (250 ft-Ib, 338 N ·m) 

9. CHECK RUNOUT OF COMPANION FLANGE 

Using a dial indicator, measure the lateral and radial runout 
of the companion flange. 

Maximum lateral runout: 0.1 mm (0.004 in.) 
Maximum radial runout: 0.1 mm (0.004 in.) 

If the runout is greater than the maximum, inspect the 
bearings. 

10. STAKE DRIVE PINION NUT 

11. CONNECT PROPELLER SHAFT 
(See page PR-9) 
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ON-VEHICLE REPLACEMENT OF SIDE GEAR 
SHAFT OIL SEAL 
1. DRAIN DIFFERENTIAL OIL 

2. REMOVE REAR DRIVE SHAFT 
(See page RA-16) 

3. REMOVE SIDE GEAR SHAFT 

(a) Using SST, remove the side gear shaft. 
SST 09520-24010 
(b) Remove the snap ring from the side gear shaft. 

4. REMOVE SIDE GEAR SHAFT OIL SEAL 
Using SST, remove the oil seal. 
SST 09308-00010 

5. INSTALL SIDE GEAR SHAFT OIL SEAL 
(a) Using SST, drive in the oil seal. 
SST 09608-10010, 09608-35014 (09608-06020) 
(b) Apply MP grease to the oil seal lip. 

6. INSTALL SIDE GEAR SHAFT 
(a) Install a new snap ring to the side gear shaft. 
(b) Using SST, drive in the side gear shaft to the 

differential. 
SST 09520-24010 

7. INSTALL DRIVE SHAFT 
(See page RA-21) 

S. CHECK DIFFERENTIAL OIL 
Fill with hypoid gear oil if necessary. 
Oil grade: API GL-5 hypoid gear oil or LSD oil 

(LSD only) 
Viscosity: Above -1SoC (OOF) SAE 90 

Below -1SoC (OOF) SAE SOW-90 or SOW 
Capacity: 1.3 liters (1.4 US qts, 1.1 Imp.qts) 



REAR AXLE AND SUSPENSION - Differential RA-27 

RA0895 

~ 

Matchmarks 
" " PR0134 

RA0939 

RA0901 

RA0995 

REMOVAL OF DIFFERENTIAL 

1. DRAIN DIFFERENTIAL OIL 

2. DISCONNECT REAR DRIVE SHAFT 

3. DISCONNECT PROPELLER SHAFT FROM DIFFERENTIAL 

(a) Place matchmarks on the propeller shaft flange and 
companion flange. 

(b) Remove the four bolts and nuts. 

4. SUPPORT DIFFERENTIAL WITH TRANSMISSION JACK 

5. REMOVE DIFFERENTIAL 

Remove the four differential mounting bolts and two nuts, 
remove the differential from the body. 

INSPECTION OF DIFFERENTIAL CARRIER 

1. REMOVE DIFFERENTIAL CARRIER COVER 

(a) Remove the eight bolts from carrier cover. 

(b) Using a brass bar and hammer, separate the cover and 
carrier. 
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RA0902 

D4611 

D4650 

RA0908 

2. CHECK RING GEAR RUNOUT 

If the run out is greater than maximum, replace a new ring 
gear. 

Maximum runout: 0.10 mm (0.004 in.) 

3. CHECK RING GEAR BACKLASH 

If the backlash is not within specification, adjust the side 
bearing preload or repair as necessary. 

Backlash: 0.13 - 0.18 mm (0.0051 - 0.0071 in.) 

4. CHECK TOOTH CONTACT (See page RA-37) 

5. MEASURE DRIVE PINION PRELOAD 

Using a torque wrench, measure the preload of the back-
lash between the drive pinion and ring gear. 

Preload (at starting): 
5 - 8 kg-em (4.3 - 6.9 in.-Ib, 0.5 - 0.8 N·m) 

6. CHECK TOTAL PRELOAD 

Using a torque wrench, measure the total preload. 

Total preload: In addition to drive pinion preload 
4 - 6 kg-em (3.5 - 5.2 in.-Ib, 0.4 - 0.6 N ·m) 

If necessary, disassembly and inspect a differential. 



REAR AXLE AND SUSPENSION - Differential RA-29 

K1984 

7. (CONVENTIONAL 2 PINION TVPE ONL V) 
CHECK SIDE GEAR BACKLASH 

Measure the side gear backlash while holding one pinion 
gear toward the case. 
Standard backlash: 0.05 - 0.20 mm 

(0.0020 - 0.0079 in.) 

If the backlash is out of specification, install the correct 
thrust washers. (See page RA-44) 



RA-30 REAR AXLE AND SUSPENSION - Differential 

DISASSEMBLY OF DIFFERENTIAL CARRIER 

1. REMOVE COMPANION FLANGE 

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

(b) Using SST to hold the flange, remove the nut. 

SST 09330-00021 

(c) Using SST, remove the companion flange. 
SST 09557-22022 

2. REMOVE FRONT OIL SEAL AND OIL SLINGER 

(a) Using SST, remove the oil seal from the housing. 
SST 09308-10010 
(b) Remove the oil slinger. 

3. REMOVE FRONT BEARING AND BEARING SPACER 

(a) Using SST, remove the bearing from the housing. 

SST 09556-22010 
(b) Remove the bearing spacer. 



REAR AXLE AND SUSPENSION - Differential RA-31 

D4616 

/7>---- SST 

D4617 

84067 

4. REMOVE SIDE GEAR SHAFT 

Using SST, pull out the side gear shaft from the differential. 

SST 09520-24010 

5. REMOVE SIDE GEAR SHAFT OIL SEAL 

Using SST, remove the oil seal from the housing. 

SST 09308-00010 

6. REMOVE DIFFERENTIAL CASE 

(a) Place matchmarks on the bearing cap and differen-
tial carrier. 

(b) Remove the two bearing caps. 

(c) Using SST, remove the two side bearing preload ad-
justing plate. 

SST 09504-22011 

HINT: Measure the adjusting plate washer and note the 
thickness. 

(d) Remove the differential case and bearing outer race 
from the carrier. 

HINT: Tag the bearing outer races to show the location 
for reassembly. 

7. REMOVE DRIVE PINION FROM DIFFERENTIAL CARRIER 
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84069 

04619 

04621 04622 

04620 

8. REMOVE DRIVE PINION REAR BEARING 

Using SST and a press, remove the bearing from the drive 
pinion. 
SST 09950-00020 
HINT: If the drive pinion or ring gear are damaged replace 
them a set. 

9. REMOVE FRONT AND REAR BEARING OUTER RACE 

Using a hammer and brass bar, drive out the outer race from 
the carrier. 

10. REMOVE RING GEAR 

(a) Remove the ring gear set bolts and lock plate. 
(b) Place matchmarks on the ring gear and differential 

case. 
(c) Using a plastic or copper hammer, tap on the ring gear 

to separate it from the differential case. 

11. REMOVE SIDE BEARING 

Using SST, remove the side bearing from the differential 
case. 
SST 09950-20017 

12. DISASSEBLE DIFFERENTIAL CASE 
(Conventional type: See page RA-43, 46) 
(LSD type: See page RA-49) 



REAR AXLE AND SUSPENSION - Differential RA-33 

o 0r-__________ ~~~ 

\ 
04633 

gJ:" B4080 

SST 

04635 

ASSEMBLY OF DIFFERENTIAL CARRIER 
(See page RA-23) 

1. ASSEMBLE DIFFERENTIAL CASE 
(Conventional type: See page RA-44, 47) 
(LSD type: See page RA-53) 

2. INSTALL RING GEAR 
(a) Clean the contact surface of the differential case. 
(b) Heat the ring gear to about 100°C (212°F) in an oil 

bath. 
NOTICE: Do not heat the ring gear above 110°C (230°F). 
(c) Clean the contact surface of the ring gear with clean-

ing solvent. 
(d) Then quickly install the ring gear on the differential 

case. 
(e) Align the matchmarks on the ring gear and differen-

tial case. 
(f) Coat the ring gear set bolts with gear oil. 
(g) Temporarily install the lock plates and set bolts. 
(h) After the ring gear cools down enough, tighten the 

set bolts uniformly and a little at a time. 
Torque: 985 kg-em (71 ft-Ib, 97 N ·m) 

(h) Using a hammer and drift punch, stake the lock plate. 
HINT: Stake one claw flush with the flat surface of the 
nut. For the claw contacting the protruding portion of the 
nut, stake the half on the tightening side. 

3. INSTALL NEW SIDE BEARING 
Using SST and a press, install a new side bearing into the 
differential case. 
SST 09316-60010 (09316-00010) 

09608-30012 (09608-04060) 
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~--"'-'~7 SST 

RA0907 

84070 

D4637 

SST 

RA0871 

4. INSPECT RING GEAR RUNOUT 

Maximum runout: 0.1 mm (0.004 in.) 

Install the differential case onto the carrier and tighten the 
adjusting nut to where there is no play in the bearing. 

5. INSTALL FRONT AND REAR BEARING OUTER RACE 

Using SST, drive in a new outer raCe to the carrier. 

SST 09608-35014 
Front (09608-06020, 09608-06110) 
Rear (09608-06020, 09608-06180) 

6. INSTALL DRIVE PINION REAR BEARING 

7. 

(a) Install the washer on the drive pinion with the cham-
fered end facing the pinion gear. 

(b) Using SST, press in the reused washer and rear bear-
ing onto the drive pinion. 

SST 09506-30012 

TEMPORARILY ADJUST DRIVE PINION PRELOAD 

(a) Install the drive pinion and front bearing. 

HINT: Assemble the spacer, oil slinger and oil seal after 
adjusting the gear contact pattern. 

(b) Using SST, install the companion flange. 
Coat the threads of the nut with MP grease. 

SST 09557-22022 
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REAR AXLE AND SUSPENSION - Differential RA-35 

RA0942 

RA0908 

04639 

04640 

04641 

(c) Adjust the drive pinion preload by tightening the com-
panion flange nut. 
Using SST to hold the flange, tighten the nut. 

SST 09330-00021 

NOTICE: As there is no spacer, tighten a little at a time, 
being careful not to overtighten it. 

(d) Using a torque wrench, measure the preload. 

Preload: 
New bearing 10 - 16 kg-em 

(8.7 - 13.9in.-lb, 1.0 - 1.6N om) 
Reused bearing 5 - 8 kg-cm 

(4.3 - 6.9 in.-Ib, 0.5 - 0.8 Nom) 

8. INSTALL DIFFERENTIAL CASE IN CARRIER 
(a) Place the bearing outer races on their respective bear-

ings. Make sure the left and right races are not inter-
changed. 

(b) Install the differential case in the carrier. 

9. ADJUST RING GEAR BACKLASH 
(a) Install only the plate washer on the ring gear back side. 

HINT: Insure that the plate has a backlash. 

(b) Snug down the washer and bearing by tapping on the 
ring gear with a plastic hammer. 
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04642 

04640 

04643 

04644 

04645 

(c) Hold the side bearing boss on the teeth surface of the 
ring gear and measure the backlash. 

Backlash (reference): 0.10 mm (0.0039 in.) 

(d) Select a ring gear back plate washer using the back-
lash as reference. (See page RA-33) 

(e) Select a ring gear teeth side washer of a thickness 
which eliminates any cLearance between the outer 
race and case. 

(f) Remove the plate washers and differential case. 
(g) Install the plate washer into the lower part of the 

carrier. 

(h) Place the outer plate washer onto the differential case 
together with the outer race, and install the differen-
tial case with the outer race into the carrier. 
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04641 

04646 

\ 
0464304647 

04648 

(i) Using a plastic hammer, snug down the washer and 
bearing by tapping the ring gear. 

(j) Using a dial indicator, measure the ring gear backlash. 

Backlash: 0.13 - 0.18 mm (0.0051 - 0.0071 in.) 

(k) If not within specification, adjust by either increas-
ing or decreasing the number of washers on both sides 
by an equal amount. 

HINT: There should be no clearance between the plate 
washer and case. 

Insure that there is ring gear backlash. 

10. ADJUST SIDE BEARING PRELOAD 

(a) After adjustment with the backlash as reference, re-
move the ring gear teeth plate washer and measure 
the thickness. 

(b) Install a new washer of 0.06 - 0.09 mm (0.0024 -
0.0035 in.) thicker than the washer removed. 

HINT: Select a washer which can be pressed in 2/3 of 
the way by finger. 

(c) Using SST and a plastic hammer, tap in the side 
washer. 

SST 09504-22011 



RA-38 REAR AXLE AND SUSPENSION - Differential 

2.57 - 2.59 (0.1012 - 0.1020) 
2.60 - 2.62 (0.1024 - 0.1031) 
2.63 - 2.65 (0.1035 - 0.1043) 
2.66 - 2.68 (0.1047 - 0.1055) 
2.69 - 2.71 (0.1059 - 0.1067) 
2.72 - 2.74 (0.1071 - 0.1079) 
2.75 - 2.77 (0.1083 - 0.1091) 
2.78 - 2.80 (0.1094 - 0.1102) 
2.81-2.83 (0.1106-0.1114) 
2.84 - 2.86 (0.1118 - 0.1126) 
2.87 - 2.89 (0.1130 - 0.1138) 

(d) Recheck the ring gear backlash. 

Backlash: 0.13 - 0.18 mm (0.0051 - 0.0071 in.) 

(e) If not within standard, adjust by either increasing or 
decreasing the washers on both sides by equal 
amount. 

HINT: The backlash will change about 0.02 mm (0.0008 
in.) with 0.03 mm ( 0.0012 in.) alteration of the side 
washer. 

04611 

Washer thickness 

Thickness mm (in.) 
2.90-2.92 (0.1142-0.1150) 3.23 - 3.25 (0.1272 - 0.1280) 
2.93-2.95 (0.1154-0.1161) 3.26 - 3.28 (0.1283 - 0.1291 ) 
2.96 - 2.98 (0.1165 - 0.1173) 3.29 - 3.31 (0.1295 - 0.1303) 
2.99-3.01 (0.1177-0.1185) 3.32 - 3.34 (0.1307 - 0.1315) 
3.02 - 3.04 (0.1189 - 0.1197) 3.35 - 3.37 (0.1319 - 0.1327) 
3.05 - 3.07 (0.1201 - 0.1209) 3.38 - 3.40 (0.1331 - 0.1339) 
3.08 - 3.10 (0.1213 - 0.1220) 3.41 - 3.43 (0.1343 - 0.1350) 
3.11 - 3.13 (0.1224 - 0.1232) 3.44 - 3.46 (0.1354 - 0.1362) 
3.14 - 3.16 (0.1236 - 0.1244) 3.47 - 3.49 (0.1366 - 0.1374) 
3.17 - 3.19 (0.1248 - 0.1256) 
3.20 - 3.22 (0.1260 - 0.1268) 

11 . INSTALL SIDE BEARING CAPS 

Align the marks on the cap and carrier. 

Torque: 800 kg-em (58 ft-Ib, 78 N ·m) 

D4649 

RA090B 

D4650 

12. MEASURE TOTAL PRELOAD 

Using a torque wrench, measure the total preload. 

Total preload: In addition to drive pinion preload 
4 - 6 kg-em (3.5 - 5.2 in.-Ib. 0.4 - 0.6 N ·m) 

13. INSPECT TOOTH CONTACT BETWEEN RING GEAR AND 
DRIVE PINION 

(a) Coat 3 or 4 teeth at three different position on the 
ring gear with red lead. 

(b) Hold the companion flange firmly and rotate the ring 
gear in both directions. 

(c) Inspect the tooth pattern. 



REAR AXLE AND SUSPENSION - Differential RA-39 

Proper Contact 

84094 

RA0974 

D4652 

Heel Contact Face Contact 

~. £L , "-
Select an adjusting shim that will bring the 
drive pinion closer to the ring gear. 

Toe Contact Flank Contact 

~--~~~~~ ~<./;Y2?:1 
.. "'~~~ 

Select an adjusting shim that will shift the 
drive pinion away from the ring gear. 

E6909 
84093 E6910 

If the teeth are not contacting properly, use the following 
chart to select a proper washer for correction. 

Washer thickness 

Thickness mm (in.) 

1.70 (0.0669) 
1.73 (0.0681 ) 
1.76 (0.0693) 
1.79 (0.0705) 
1.82 (0.0717 ) 
1.85 (0.0728) 
1.88 (0.0740) 
1.91 (0.0752) 
1.94 (0.0764) 
1.97 (0.0776) 
2.00 (0.0787) 

14. REMOVE COMPANION FLANGE 
(See page RA-30) 

2.03 
2.06 
2.09 
2.12 
2.15 
2.18 
2.21 
2.24 
2.27 
2.30 
2.33 

(0.0799) 
(0.0811 ) 
(0.0823) 
(0.0835) 
(0.0846) 
(0.0858) 
(0.0870) 
(0.0882) 
(0.0894) 
(0.0906) 
(0.0917) 

15. REMOVE FRONT BEARING (See page RA-30) 

16. INSTALL NEW BEARING SPACER AND FRONT BEARING 

17 . INSTALL OIL SLINGER AND NEW FRONT OIL SEAL 

(a) Install the oil slinger. 

(b) Using SST, drive in a new oil seal. 
SST 09554-30011 

Oil seal drive in depth: 1.5 mm (0.059 in.) 

(c) Apply MP grease to the oil seal lip. 
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RA0942 

RA0908 

18. INSTALL COMPANION FLANGE 
(al Using SST, install the companion flange on the shaft. 

SST 09557-22022 

(bl Coat the threads of a new nut with MP grease. 

(cl Using SST to hold the flange, tighten the nut. 

SST 09330-00021 
Torque: 1,850 kg-cm (134 ft-Ib, 181 Nom) 

19. CHECK FRONT BEARING PRELOAD 

Using a torque wrench, measure the preload of the back-
lash between the drive pinion and ring gear. 

Preload: 
New bearing 10 - 16 kg-cm 

(8.7 - 13.9 in.-Ib, 1.0 - 1.6 Nom) 
Reused bearing 5 - 8 kg-cm 

(4.3 - 6.9 in.-Ib, 0.5 - 0.8 Nom) 
• If preload is greater than specification, replace the bear-

ing spacer. 
• If preload is less than specification, retighten the nut 130 

kg-cm (9 ft-lb, 13 N om) at a time until the specified 
preload is reached. 

If the maximum torque is exceed while retightening the nut, 
replace the bearing spacer and repeat the preload proce-
dure. Do not back off the pinion nut to reduce the preload. 
Maximum torque: 3,450 kg-cm (250 ft-lb, 338 Nom) 

20. CHECK RUNOUT OF COMPANION FLANGE 

Using a dial indicator, measure the lateral and radial runout 
of the companion flange. 
If the runout is greater than the maximum, inspect the 
bearing. 

Maximum lateral runout: 0.1 mm (0.004 in.) 
Maximum radial runout: 0.1 mm (0.004 in.) 
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RA0943 

RA0944 

RA0903 RA09Q4 

RA0910 

21. STAKE DRIVE PINION NUT 

22. INSTALL SIDE GEAR SHAFT OIL SEAL 

(a) Coat the oil seal lip with MP grease. 

(b) Using SST, drive in the oil seal until it is flush with 
the carrier end surface. 

SST 09608-10010 and 09608-35014 (09608-06020) 

23. INSTALL SIDE GEAR SHAFT 

(a) Install a new snap ring to the side gear shaft. 
(b) Using SST, drive in the side gear shaft until it con-

tacts the pinion shaft. 

SST 09520-24010 

HINT: As the LSD cannot be checked visually, check that 
the shaft is fully inserted by confirming the should it makes 
when it is tapped. 

24. MEASURE SIDE GEAR SHAFT RUNOUT 

Maximum lateral runout: 0.2 mm (0.008 in.) 
Maximum radial runout: 0.2 mm (0.008 in.) 
If the runout is greater than the maximum, replace the side 
gear shaft. 

25. INSTALL DIFFERENTIAL CARRIER COVER 

(a) Clean contacting surfaces of any residual packing 
material using gasoline or alcohol. 

(b) Apply seal packing to the carrier. 

Seal packing: Part No. 08826-00090, THREE BOND 
1281 or equivalent 

HINT: Install the carrier cover within 3 minutes after 
applying seal packing. 
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0- 5 mm (0 - 0.20 in.) 

Z5137 

(c) Torque the set bolts. 

Torque: 475 kg-em (34 ft-Ib, 47 N ·m) 

INSTALLATION OF DIFFERENTIAL 
(See page RA-23) 

1 . INSTALL DIFFERENTIAL 

Position the differential and torque the bolts and nuts. 

Torque: 
Stud bolts 800 kg-em (58 ft-Ib, 78 N ·m) 
Rear nuts 930 kg-em (67 ft-Ib, 91 N·m) 
Rear bolts 930 kg-em (67 ft-Ib, 91 N ·m) 
Front bolts 1,690 kg-em (122 ft-Ib, 166 N·m) 

2. INSTALL REAR DRIVE SHAFT 
(See page RA-21) 

3. CONNECT PROPELLER SHAFT 
(See page PR-9) 

4. FILL DIFFERENTIAL WITH GEAR OIL 

Oil grade: API GL-5 hypoid gear oil or for LSD oil 
(LSD only) 

Viscosity: Above -18°C (O°F) SAE 90 
Below -18°C (O°F) SAE 80W-90 or 80W 

Capacity: 1.3 liters (1.4 US qts, 1.1 Imp.qts) 

Install a filler plug. 



REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-43 

Side Gear Thrust Washer 

Side Gear 

D9339 

K5926 

Differential Case 
(Conventional 2 Pinion Type 
Differential) 
COMPONENTS 

~_®_~ ___ Pinion Thrust Washer 

~ Pinion Gear 

Pin 

~.1------ Differential Case 

DISASSEMBLY OF DIFFERENTIAL CASE 

1. DISASSEMBLE DIFFERENTIAL CASE 

RA 1425 

(a) Using a hammer and punch, drive out the straight pin. 

(b) Remove the pinion shaft, two pinion gears, two side 
gears and two thrust washers. 



RA-44 REAR AXLE AND SUSPENSION - Differential (Differential Case) 

K5928 

07930 

ASSEMBL V OF DIFFERENTIAL CASE 
1 . ASSEMBLE DIFFERENTIAL CASE 

(a) Install the proper thrust washers to the side gears. 

(b) Assemble the side gear, pinion gear, pinion shaft and 
pinion thrust washer into the differential case. 

HINT: Align the hole of the pinion shaft and case. 

(c) Measure the side gear backlash while holding one pin-
ion gear toward the case. 

Standard backlash: 0.05 - 0.20 mm 
(0.0020 - 0.0079 in.) 

If the backlash is not within specification, install a thrust 
washer of different thickness. 
(d) Using the table below, select thrust washers which 

will ensure that the backlash is within specification. 
Try to select washers of the same size for both sides. 

Thrust washer thickness mm (in.) 

1.58 - 1.62 (0.062 - 0.064) 
1.68 - 1.72 (0.066 - 0.068) 
1.78 - 1.82 (0.070 - 0.072) 

(e) Using a hammer and punch, install the straight pin 
through the case and hole of the pinion shaft. 



REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-45 

(f) Stake the differential case. 



RA-46 REAR AXLE AND SUSPENSION - Differential (Differential Case) 

RH Case 

Spider 

I kg-cm (ft-Ib, N·m) I Specified torque 

Matchmarks 

D4624 

D4625 

Differential Case 
(Conventional 4 Pinion Type 
Differential) 

Side Gear 

Pinion Gear 

~ Pinion Gear 
~".-~ Thrust Washer 

Side Gear 
Thrust Washer 

LH Case 

480 (35,47) 

RA0946 

DISASSEMBLY OF DIFFERENTIAL CASE 
1. DISASSEMBLE DIFFERENTIAL CASE 

(a) Place the matchmarks on the LH and RH cases. 
(b) Remove the eight bolts. 

(c) Using a plastic hammer, separate the LH and RH 
cases. 



REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-47 

04626 

\ 

04628 

\ 
04629 

04630 

2. REMOVE FOLLOWING PARTS FROM CASE: 

• Two side gears 
• Two side gear thrust washers 
• Spider 
• Four pinion gears 
• Four pinion gear thrust washers 

ASSEMBLY OF DIFFERENTIAL CASE 

1. MEASURE SIDE GEAR BACKLASH 
(a) Install the thrust washer to the side gear. 

(b) Install the side gear to the RH case. 

(c) Install the four pinion gears and thrust washers to the 
spider. 

(d) Install the pinion gear and spider to the RH case. 

(e) Hold the side gear, measure the side gear backlash. 

Backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.) 

HINT: Measure the backlash at the RH case and at the 
LH case. 

(f) If the backlash is not within specification, install a 
thrust washer of a different thickness. 

HINT: Use washer of the same thickness on both the right 
and left sides. 

Thickness mm (in.) 

0.9 (0.035) 1.2 (0.047) 
1.0 (0.039) 1.3 (0.051) 
1.1 (0.043) 



RA-48 REAR AXLE AND SUSPENSION - Differential (Differential Case) 

D4632 

2. ASSEMBLE DIFFERENTIAL CASE 

(a) Install the side gear and thrust washer to the RH case. 

(b) Install the pinion gears and spider to the RH case. 

(c) Install the side gear and thrust washer to the LH case. 

(d) Apply gear oil to the each parts. 

(e) Align the matchmarks on the LH and RH cases. 

(f) Torque the eight bolts. 

Torque: 480 kg-em (35 ft-Ib. 47 Nom) 



REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-49 

Sid'G"e~ 
RH Retainer 

The"" W"h" - ---€li· 
Pinion 

Differential Case 
(Limited Slip Differential) 

* These thrust washers are used only by the manufacture 

and are not available as supply parts. Therefore, make 

adjustments with the adjusting shims and the thrust 

washers which are available. 

~ Thrust Washer 
@ Pinion Gear 

-~~ 
-"-'------- Spider 

Gear 
Spring 

I kg·cm (ft·lb, N·m) I Specified torque 

D4658 

D4659 

LH Retainer 

LH Case -----\~vA 

D4656 

DISASSEMBLY OF LIMITED SLIP DIFFERENTIAL 

1. PLACE MATCH MARKS ON RH AND LH CASES 

2. REMOVE CASE BOLTS AND LH CASE WITH GEAR 

Remove the bolts uniformly and a little at a time. 



RA-50 REAR AXLE AND SUSPENSION - Differential (Differential Case) 

D4661 

D4662 

RA0225 

RA0191 

·
··'···········0°.'./.>:. ............ ···0···· .. / ... ·.·. . .... . 

"" 

,'" ':, " ' 

'':,>'<,'" . "/ /l 

41385·35010 41385·22020 
RA0214 RA1253 

3. REMOVE FOLLOWING PARTS FROM LH CASE: 

(a) Side gear 

(b) Side gear thrust washer (5 pieces) 

(c) Clutch plate (4 pieces) 

HINT: Keep the disassembled parts in order. 

4. REMOVE FOLLOWING PARTS FROM RH CASE: 

(a) Spring LH retainer and two spring 

(b) Spider with pinion gear 

(c) Spring RH retainer 

(d) Side gear 

(e) Side gear thrust washer (5 pieces) 
(f) Clutch plate (4 pieces) 

HINT: Keep the disassembled parts in order. 

INSPECTION OF COMPONENTS 

1. REPLACE PARTS THAT ARE DAMAGED OR WORN 

HINT: If replacing the side gear, also replace the thrust 
washer making contact with it. 

2. INSPECT THRUST WASHERS FOR WEAR OR DAMAGE 

Check that the contact surface of the thrust washer is even 
and that no bare metal is showing. 
Thickness limit (reference): 1.74 mm (0.0685 in.) 

If necessary, replace the thrust washers. 

HINT: If replacing the thrust washer, also replace the 
clutch plate making contact with it. 

3. INSPECT CLUTCH PLATE FOR WEAR OR DAMAGED 

Check see that there is no abnormal wear. 

If necessary, replace the clutch plate. 

HINT: As shown in the illustration, there are two types 
of clutch plates. The clutch plate in differential will either 
have a notched portion on its rim or teeth missing at two 
places on the inner ring (right side), or a cluth plate with 
no missing teeth or notched portion (left side). 

Therefore, when replacing the clutch plates never mix these 
two types inside the same differential. 



B 

REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-51 

•.• ~ .••. r··· .•. · «~~, 
J_ " 

J 

RAOlg2 

+ 
SST 

RAQ194 

4 . INSPECT SPRING FREE LENGTH 

Measure the free length of the spring. 

Limit: 31.3 mm (1.232 in.) 

SELECT ADJUSTING SHIM 

1. MEASURE RH CASE 

Measure the RH case as shown in the figure. 
"A" = Case dimension. 

2. MEASURE SIDE GEAR, THRUST WASHER AND CLUTCH 
PLATE 

(a) Assemble the side gear, thrust washers and clutch 
plates on the side gear. 

HINT: Do not assemble the adjusting shims. 

(b) Using SST to press down the thrust washers and 
clutch plates with about 1 0 kg (22 Ib) of pressure, 
measure dimension "8". 

SST 09726-35010 
Total shim thickness C: 

"c" = "A" - "8" - 16.15 mm (0.6358 in.) 

(c) Refering to the section table on the next page select 
the proper adjusting shims. 

HINT: The thrust washer attached to the outside of the 
side gear is marked from A to M according to thickness. 

This part is used only during assembly at the factory and 
therefore is neither a supply part, nor does it have a part 
number. 

During repair, install the selected adjusting shim (marked 
A through E) between the outermost thrust washer and 
case. 



RA-52 

B Dimension 

REAR AXLE AND SUSPENSION - Differential (Differential Case) 

45.00 
.00 

(1.7717) 

Adjusting shim sizes mm (in.) 

Mark Th ickness Mark Th ickness 

A 0.15 (0.0059) D 0.30 (0.0118) 
B 0.20 (0.0079) E 0.35 (0.0138) 
C 0.25 (0.0098) 

Adjusting shim selection table mm (in.) 

A Dimension 

.01 .02 .03 .04 .05 .06 .07 

(1.7720) (1.7724) (1.7728) (1.7732) (1.7736) (1.7740) (1. 7744) 

3. SELECT ADJUSTING SHIMS FOR LH CASE IN SAME 
PROCEDURE 



REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-53 

C3339 

~ @'.'. > .• '-..•.... ~.~ •....•.••••....•...........•...•.•..•.•.•...••......•.•.......•....••. .f. , - _ <: / - :_ - ,_: -."_- -: 
-4 - ~ , . 

. . ~ - .~. ~ 

•.•. ~ ..... . 

-:- . ..........J« ~_ LH@' @fflJl1lJJ1J ...... . 
- -- -

RA0212 
RA0211 

RA0215 

ASSEMBLY OF DIFFERENTIAL CASE 
(See page RA-23) 

HINT: Apply LSD oil to each component. 

1. ASSEMBLE RH CASE 
(a) If necessary, install the adjusting shims. 

(b) Install the thrust washer, clutch plate as shown in 
the figure. 

HINT: Install the thrust washer without the oil groove on 
the outermost side and so that it makes contact with the 
side of case which has no oil groove. 
(c) Install the side gear. 

2. ASSEMBLE LH CASE IN SAME PROCEDURE 

3. INSTALL PINION WASHER AND RH RETAINER TO SPIDER 
(a) Install the pinion gear and washer. 
(b) Align the RH retainer hole with the spider knock pin 

and install. 

4. INSTALL SPIDER, PINION AND RH RETAINER TO RH CASE 
Check that the RH retainer is securely on the spider pin. 

5. MEASURE PINION GEAR BACKLASH 
(a) Secure the side gear and measure the backlash while 

pushing in the spider retainer. 
Backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.) 
HINT: Measure at all four locations. 
If the backlash is not within specification, select an adjust-
ing shim. 

6. MEASURE LH CASE IN SAME MANNER 



RA-54 REAR AXLE AND SUSPENSION - Differential (Differential Case) 

RA0196 

RA0224 

'\ 
\ 
RA0197 

7. INSTALL SPRING AND LH RETAINER 

8. ASSEMBLE RH AND LH CASES 
Align the marks on RH and LH cases. 
HINT: Be careful not to drop the side gear, and check the 
pinion and side gear alignment. 

9. INSTALL CASE COVER BOLTS 
(a) Apply a small amount of oil to the bolt. 

(b) Tighten the bolts uniformly and a little at a time. 
Torque: 480 kg-em (35 ft-Ib, 47 N·m) 

INSTALLATION OF DIFFERENTIAL 
1. INSTALL DIFFERENTIAL CASE IN CARRIER 

(See page RA-33) 

2. INSTALL DIFFERENTIAL TO BODY 
(See page RA-42) 



REAR AXLE AND SUSPENSION - Differential (Differential Case) RA-55 

RA0218 

INSPECTION OF DIFFERENTIAL OPERATION 

INSPECT DIFFERENTIAL OPERATION 

(a) After completing work, block the front wheels and 
jack up one of the rear wheel. 

(b) Rotate the rear wheel 3 - 6 times to break it in. 

(c) Check that the wheel turns smoothly. 

HINT: If the wheel can not be turned or if it turns with 
a drag, re-disassemble the differential case and select a 
different size adjusting shim. 

(d) Check the opposite wheel in same procedure. 



RA-56 REAR AXLE AND SUSPENSION - Rear Suspension 

REAR SUSPENSION 
COMPONENT 

290 (21,28) 

Bracket 

Shock 
Absorber Cap 

Stabilizer Bar J 
TEMS Actuator 

~ 28012<1,271 I 
(w/oTEMS) ~ 

360 (26,35) 

1 
I 

Bushing II 

'\) 

'-t-Stabilizer 
Bar Link 

_~ ~Rearcam 

Rear Drive Shaft 

Bushing~ ~; 
,---------, r:n~ ~I-

1,880 (136,184) 

Bushing 

No.2 Lower 
Suspension Arm 

Bushing 

I kg-em (ft-Ib, N·m) I : Specified torque 
• Non-reusable part 

600 (43, 59) I 

1,400 (101,137) 

1,670 (121, 164) I 

rbte... Suspension 
~Support o Bump" 

Shock 
Absorber 

~I----- Bushing 

RA0947 



REAR AXLE AND SUSPENSION _ Rea.r Suspension 
(COIl Spring and Shock Absorber) RA-57 

RA0948 

RA0949 

RA0950 

RA1393 

Coil Spring and Shock Absorber 
REMOVAL OF COIL SPRING AND SHOCK 
ABSORBER 

1. JACK UP VEHICLE AND REMOVE WHEEL 

2. REMOVE SPEAKER GRILLE 

3. REMOVE QUARTER TRIM (wi TEMS) 

4. DISCONNECT SHOCK ABSORBER FROM AXLE CARRIER 

5. REMOVE SHOCK ABSORBER ASSEMBLY 

(a) Remove the shock absorber cap. 

(b) Remove the TEMS actuator. 

(c) Remove the three shock absorber mounting nuts from 
the body and remove the shock absorber assembly. 

6. REMOVE COIL SPRING 
(a) Mount the shock absorber in a vise. 
(b) Using SST, compress the coil spring. 
SST 09727-30020 



RA-58 REAR AXLE AND SUSPENSION Rear Suspension 
(Coil Spring and Shock Absorber) 

RA 1394 

FA 1009 

FA 1010 

E1639 

E1640 

(c) Remove the suspension support nut. 

(d) Remove the suspension support, coil spring and 
bumper. 

7. INSPECT OPERATION OF SHOCK ABSORBER 

(a) While pushing the piston rod, check that the pull 
throughout the stroke is even, and that there is no ab-
normal resistance or noise. 

(b) Push the piston rod in fully and release it. 
Check that it return at a constant speed. 

8. DISCARD SHOCK ABSORBER 

Before discarding the shock absorber, drill a hole 2 - 3 
mm (0.079 - 0.118 in.) in diameter at the location shown 
in the figure to release the gas inside. 
HINT: 
• When drilling, chips may fly out, so work carefully. 

• The gas is colorless, odorless, and non-poisonous. 

REPLACEMENT OF REAR SHOCK ABSORBER 
BUSHING 
REPLACE REAR SHOCK ABSORBER BUSHING 

(a) Using SST, press out the rear shock absorber bushing. 

SST 09710-22020 (09710-01020, 09710-01060, 
09710-01070) 

(b) Using SST, press in a new rear shock absorber 
bushing. 

SST 09710-22020 (09710-01020,09710-01030, 
09710-01040,09710-01050) 



o 

REAR AXLE AND S Rear Suspension 
USPENSION - (Coil Spring and Shock Absorber) RA-59 

SST 

RA1395 

RA0890 

---~" 

c(~~)~ 
~~ 
o 

RA0951 

Shock Absorber 
Bushing 

}-L--'---'--- Pi ston Rod 

Suspension 
Support 

RA0912 

RA 1394 

INSTALLATION OF REAR SHOCK ABSORBER 

1. INSTALL BUMPER, COIL SPRING AND SUSPENSION 
SUPPORT 

(a) Mount the shock absorber in a vise. 

(b) Using SST, compress the coil spring. 

SST 09727-30020 

(c) Install the bumper to the shock absorber. 

(d) Align the coil spring end with the lower seat hollow 
and install the coil spring. 

(e) Align the suspension support hole and piston rod and 
install it. 

(f) Align the suspension support with the shock absorb-
er lower bushing as shown. 

(g) Install the suspension support nut. 

Torque: 280 kg-em (20 ft-Ib, 27 Nom) 



RA-60 REAR AXLE AND SUSPENSION Rear Suspension 
(Coil Spring and Shock Absorber) 

2. CONNECT SHOCK ABSORBER ASSEMBLY TO BODY 

Connect the shock absorber assembly with the three nuts. 

Torque: 145 kg-em (10 ft-Ib, 14 N ·m) 

3. INSTALL SHOCK ABSORBER ASSEMBLY 

(a) Connect the shock absorber assembly to the axle 
carrier. 

Torque: 1,400 kg-em (101 ft-Ib, 137 N·m) 

(b) Install the TEMS actuator and shock absorber cap. 

4. INSTALL QUARTER TRIM AND SPEAKER GRILLE 



Rear Suspension 
REAR AXLE AND SUSPENSION - (No.1 and No.2 Lower Suspension Arms) RA-61 

RA0917 

RA0953 

No.1 and No.2 Lower Suspension Arms 
(See page RA-56) 

REMOVAL OF NO.1 AND NO.2 LOWER 
SUSPENSION ARMS 
1. JACK UP AND SUPPORT VEHICLE 

Jack up the vehicle and support the body with stands. 

2. REMOVE REAR DRIVE SHAFT 
(See page RA-16) 

3. REMOVE NO.1 LOWER SUSPENSION ARM 
(a) Remove the nut and disconnect the No.1 suspension 

arm from the axle carrier. 
(b) Using SST, disconnect the No.1 suspension arm from 

the axle carrier. 
SST 09611-22012 

(c) Place the matchmarks to the adjusting cam and body. 

(d) Remove the cam and bolt from the body and remove 
the No.1 lower suspension arm. 

4. REMOVE NO.2 LOWER SUSPENSION ARM 
(a) Remove the bolt and nut, disconnect the No.2 lower 

suspension arm from the axle carrier. 



RA-62 
Rear Suspension 

REAR AXLE AND SUSPENSION - (No.1 and No.2 Lower Suspension Arms) 

~ \ Matchmarks \/ 

RA0957 

SST 

E2230 

SST 

E2231 

(b) Place the matchmarks to the adjusting cam and body. 

(c) Remove the cam and bolt, and the No.2 lower sus-
pension arm. 

INSPECTION OF NO.1 LOWER SUSPENSION ARM 
BALL JOINT 

INSPECT BALL JOINT FOR ROTATION CONDITION 

(a) Flip the ball joint stud back and forth 5 times, before 
installing the nut. 

(b) Using a torque gauge, turn the nut continuously one 
turn each 2 - 4 seconds and take the torque reading 
on the fifth turn. 

Torque (turning): 8.5 - 35.0 kg-em 
(7 - 30 in.-Ib, 0.8 - 3.4 N ·m) 

If not within specification, replace the No.1 suspension arm. 

REPLACEMENT OF NO.1 AND NO.2 LOWER ARM 
BUSHINGS 

1. REPLACE NO.1 LOWER SUSPENSION ARM BUSHING 
(a) Using SST, press out the No.1 lower suspension arm 

bushing. 

SST 09726-35010 

(b) Using SST, press in a new No.1 lower suspension arm 
bushing 

SST 09726-35010 



REAR AXLE AND SUSPENSION - ~~~ls~~ge~~~~nLower Suspension Arms) RA-63 

SST ~----I'-

l 
E2236 

SST 

l 
E2236 

RA095B 

RA0959 

2. REPLACE NO.2 LOWER SUSPENSION ARM BUSHING 

(a) Using SST, press out the No.2 lower suspension arm 
bushing. 

SST 09710-22041 (09710-02020, 09710-02040, 
09710-02050) 

(b) Using SST, press in a new No.2 lower suspension arm 
bushing. 

SST 09710-22041 (09710-02020,09710-02040, 
09710-02050) 

INSTALLATION OF NO.1 AND NO.2 LOWER SUS
PENSION ARMS 

1. INSTALL NO.2 LOWER SUSPENSION ARM 

2. 

(a) Place the No.2 lower suspension arm in position. 

(b) Temporarily install the cam and bolt to the body. 

(c) Align the matchmarks to the cam and body. 

(d) Temporarily install the bolt and nut, connect the No.2 
lower suspension arm to the axle carrier. 

INSTALL NO.1 LOWER SUSPENSION ARM 

(a) Place the No.1 lower suspension arm in position. 

(b) Temporarily install the cam and bolt to the body. 

(c) Align the matchmarks to the cam and body. 



RA-64 
Rear Suspension 

REAR AXLE AND SUSPENSION - (No.1 and No.2 Lower Suspension Arms) 

FA1015 

(d) Install a new nut, connect the No.1 lower suspension 
arm to the axle carrier. 

Torque: 600 kg-em (43 ft-Ib, 59 N·m) 

3. INSTALL REAR DRIVE SHAFT 
(See page RA-21) 

4. TORQUE LOWER SUSPENSION ARM MOUNTING BOLTS 
AND NUTS 
(a) Remove the stands and bounce the vehicle to stabi-

lize the suspension. 

(b) Torque the mounting bolts and nuts with the vehicle 
weight on the suspension. 

Torque: 
Body x Suspension arms 

1,880 kg-em (136 ft-Ib, 184 N ·m) 
Axle carrier x No.2 lower suspension arm 

1,670 kg-em (121 ft-Ib, 164 N·m) 

5. CHECK REAR WHEEL ALIGNMENT (See page RA-3) 



REAR AXLE AND SUSPENSION - Rear Suspension (Upper Arm) RA-65 

RA0894 

RA0962 

RA0975 

RA0954 

Upper Arm 
(See page RA-56) 

REMOVAL OF UPPER ARM 

1. JACK UP AND SUPPORT VEHICLE AND REMOVE WHEEL 

2. REMOVE BRAKE CALIPER 

Remove the brake caliper from the axle carrier and suspend 
it with wire. 

3. REMOVE REAR DRIVE SHAFT 
(See page RA-16) 

4. DISCONNECT PARKING BRAKE CABLE 
(a) Disconnect parking brake cable from the parking brake 

equalizer. 

(b) Remove the two parking brake cable bracket from 
body. 

(c) Through out the parking brake cable from the suspen-
sion member. 

5. DISCONNECT NO.1 LOWER SUSPENSION ARM FROM 
AXLE CARRIER 

(a) Remove the nut. 

(b) Using SST, disconnect the No.1 lower suspension arm 
from the axle carrier. 

SST 09611-22012 

6. DISCONNECT NO.2 LOWER SUSPENSION ARM FROM 
AXLE CARRIER 



RA-66 REAR AXLE AND SUSPENSION - Rear Suspension (Upper Arm) 

RA0920 

RA0922 

RA0978 

7. DISCONNECT STRUT ROD FROM AXLE CARRIER 

8. DISCONNECT SHOCK ABSORBER FROM AXLE CARRIER 

9. DISCONNECT UPPER ARM FROM BODY AND REMOVE 
AXLE HUB ASSEMBLY 

10. REMOVE UPPER ARM FROM AXLE CARRIER 

(a) Remove the upper arm mounting nut. 

(b) Remove the backing plate mounting nuts and bolts, 
separate the backing plate and axle carrier. 

(c) Using SST, remove the upper arm from the axle 
carrier. 

SST 09950-00020, 09950-20017 



REAR AXLE AND SUSPENSION - Rear Suspension (Upper Arm) RA-67 

RA0963 

RA0925 

INSPECTION OF UPPER ARM BALL JOINT 

INSPECT BALL JOINT FOR ROTATION CONDITION 
(a) Flip the ball joint stud back and forth 5 times as shown 

in the figure, before installing the nut. 

(b) Using a torque gauge, turn the nut continuously one 
turn each 2 - 4 seconds and take the torque reading 
on the fifth turn. 

Torque (turning): 10 - 35 kg-em 
(9 - 30 in.-Ib, 1.0 - 3.4 Nom) 

If not within specification, replace the upper arm. 

INSTALLATION OF UPPER ARM 

1. TEMPORARILY CONNECT UPPER ARM TO BODY 

2. TEMPORARILY CONNECT AXLE HUB ASSEMBLY TO 
UPPER ARM WITH NEW NUT 

3. CONNECT NO.1 LOWER SUSPENSION ARM WITH NEW 
NUT 

Torque: 600 kg-em (43 ft-Ib, 59 Nom) 



RA-6S REAR AXLE AND SUSPENSION - Rear Suspension (Upper Arm) 

RA0929 

RA0931 

4. TEMPORARILY CONNECT NO.2 LOWER SUSPENSION 
ARM 

5. TEMPORARILY CONNECT STRUT ROD 

6. TORQUE UPPER ARM MOUNTING NUT 

Torque: 1.100 kg-em (SO ft-Ib. 10S N·m) 

7. CONNECT SHOCK ABSORBER 

Torque: 1.400 kg-em (101 ft-Ib. 137 N·m) 

S. CONNECT PARKING BRAKE CABLE 

(a) Connect parking brake cable to the parking brake ca-
ble equalizer. 

(b) Install the two parking brake cable bracket to the body. 

9. INSTALL REAR DRIVE SHAFT 
(See page RA-21) 



REAR AXLE AND SUSPENSION - Rear Suspension (Upper Arm) RA-69 

RA0894 

FA1015 

RA0933 

RA0934 

10. INSTALL BRAKE CALIPER 

Torque: 475 kg-em (34 ft-Ib. 47 N ·m) 

11. TORQUE SUSPENSION PARTS 

(a) Install the wheel and remove the stands. 
(b) Bounce the vehicle to stabilize the suspension. 

(c) Torque the suspension mounting bolts and nuts with 
the vehicle weight on the suspension. 

Torque: 
Upper arm x Body 

1.670 kg-em (121 ft-Ib. 164 N·m) 

No.2 lower suspension arm x Axle carrier 
1.670 kg-em (121 ft-Ib. 164 N·m) 

Strut rod x Axle carrier 
1.670 kg-em (121 ft-Ib. 164 N·m) 



RA-70 REAR AXLE AND SUSPENSION - Rear Suspension (Strut Rod) 

RA0920 

E2239 

E2240 

RA0965 

Strut Rod 
(See page RA-56) 

REMOVAL OF STRUT ROD 

1. 

2. 

JACK UP VEHICLE 

REMOVE STRUT ROD 

(a) Remove the strut rod mounting bolt and nut, discon-
nect the strut rod from the axle carrier. 

(b) Remove the strut rod mounting bolt, remove the strut 
rod from the body. 

REPLACEMENT OF STRUT ROD BUSHING 

REPLACE STRUT ROD BUSHING 

(a) Using SST, press out the strut rod bushing. 

SST 09726-35010 

(b) Using SST, press in a new strut rod bushing. 

SST 09726-35010 

INSTALLATION OF STRUT ROD 

1 . INSTALL STRUT ROD 

(a) Position the strut rod to the body and temporarily in-
stall the bolt. 



REAR AXLE AND SUSPENSION - Rear Suspension (Strut Rod, Stabilizer Bar) RA-71 

RA0929 

FA 1015 

RA0967 

(b) Temporarily connect the strut rod with the bolt and 
nut to the axle carrier. 

2. TORQUE STRUT ROD 

(a) Remove the stands and bounce the vehicle to stabi-
lize the suspension. 

(b) Torque the mounting bolts and nuts. 

Torque: 
Body x Strut rod 

1,670 kg-em (121 ft-Ib, 164 N· m) 
Axle carrier x Strut rod 

1.670 kg-em (121 ft-Ib. 164 N·m) 

3. CHECK REAR WHEEL ALIGNMENT 
(See page RA-3) 

Stabilizer Bar 
(See page RA-56) 

REMOVAL OF STABILIZER BAR 

1. JACK UP VEHICLE 

2. REMOVE STABILIZER BAR 
(a) Disconnect the stabilizer bar link from the No.1 low-

er suspension arm. 

(b) Remove the stabilizer bar bracket and remove the 
stabilizer bar from the body. 



RA-72 REAR AXLE AND SUSPENSION - Rear Suspension (Stabilizer Bar) 

RAQ969 

RA1323 

RAQ969 

RAQ97Q 

RAQ967 

3. 

(c) Remove the stabilizer bar link from the stabilizer bar. 

INSPECT STABILIZER BAR LINK 

Move the ball joint arm in all directions, if the movement 
is not smooth and free, replace the stabilizer bar link. 

INSTALLATION OF STABILIZER BAR 

1. INSTALL STABILIZER BAR 

(a) Install the stabilizer bar link to the stabilizer bar. 

(b) Position the stabilizer bar and install the stabilizer bar 
bracket to the body. 

Torque: 290 kg-em (21 ft-Ib, 28 N·m) 

(c) Connect the stabilizer bar link to the No.1 lower sus-
pension arm and torque the nut. 

Torque: 360 kg-em (26 ft-Ib, 35 N·m) 

2. LOWER VEHICLE 
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BR-2 

Problem 

Low or spongy 

pedal 

Brakes drag 

Brakes pull 

Hard pedal but 

brakes inefficient 

BRAKE SYSTEM - Precautions, Troubleshooting 

PRECAUTIONS 
1 . Care must be taken to replace each part properly as it could 

affect the performance of the brake system and result in 
a driving hazard. Replace the parts with parts of the same 
part number or equivalent. 

2. It is very important to keep parts and the area clean when 
repairing the brake system. 

TROUBLESHOOTING 

Possible cause Remedy Page 

Brake pads worn Replace pads BR·23,31 

Leak in brake system Repair leak 

Master cylinder faulty Repair or replace master BR-9 

cyl inder 

Air in brake system Bleed brake system BR-6 

Brake cyl inder fau Ity Repair cylinder BR-26,34 

Piston seals worn or damaged Repair brake cylinder BR-26,34 
----

Parking brake out of adjustment Adjust parking brake BR-45 

Binding parking brake wire Repair as necessary 

Booster push rod out of adjustment Adjust push rod BR-21 

Tension or return spring faulty Replace spring BR-39 

Brake line restricted Repair as necessary 

Lining cracked or distorted Replace shoe BR-39 

Pad cracked or distorted Replace pad BR-23,31 

Caliper piston sticking Repair as necessary BR-26,34 

Master cylinder faulty Repai r or replace master BR-9 

cylinder 

Tires improperly inflated Inflate tires to proper pressure 

Oil or grease on shoes or pads Check for cause. Replace shoes 

or pads 

Brake shoes distorted, linings worn or Replace brake shoes BR-39 

glazed 

Brake pads distorted, worn or glazed Replace pads BR-23,31 

Disc out of round Replace disc BR-26,39 

Tension or return spring faulty Replace spri ng 

Brake cyl inder fau Ity Repair cylinder BR-26,34 

Piston frozen in brake cylinder Repair cylinder BR-26,34 

Brake pad sticking Replace pads BR-23,31 

Oil or grease on shoes or pads Check for cause. Replace shoes 

or pads 

Brake pads distorted, worn or glazed Replace pads BR-23,31 

Piston frozen in brake cylinder Repair cylinder BR-26,34 

Brake booster faulty Repair booster BR-20 

Vacuum leaks Repair as necessary 

Brake line restricted Repair as necessary 



BRAKE SYSTEM - Troubleshooting BR-3 

TROUBLESHOOTING (Cont'd) 

Problem Possible cause Remedy Page 

Snapping or clicking Loose or missing pad support plate Replace pad support plate BR-23,31 

noise when brakes Loose installation bolt Tighten BR-23,31 
are appl ied 

Wear on slide bushing Replace slide bushing BR-26,34 

Scraping or grinding Worn brake linings or pads Replace or refinish rotors if BR-26,39 

noise when brakes heavily scored 

are appl ied Cal iper to wheel or rotor interference Replace as required BR-26,34 

Dust cover to rotor interference Correct or replace BR-26,39 

Other brake system components faulty Repair or replace as necessary 

Tires rubbing against chassis and/or body Repair as necessary 

Squeaki ng, squeal ing Rotors and pads worn or scored Inspect, repair or replace BR-26,34 

groan i ng or chatteri ng Dirty, greased, contaminated or glazed Clean or replace 
noise when brakes linings or pads 
are appl ied 

Improper linings or pads using Inspect for correct usage or 
Note: B rake friction replace 
materials inherently 

BR-5, 21 
generate noise and Mal-adjustment of brake pedal or booster I nspect and adjust 

heat in order to push rod 

dissipate energy. (D isc brake) 

As a result, occasional Missing or damaged brake pad anti-squeal Replace BR-23,31 
squeal is normal and shim 
is aggravated by 

BR-23,31 
severe envi ronmental Pad wear and pad wear indicator making Replace 

conditions such as contact with the rotor 

cold, heat, wetness, Bu rred or rusted cal ipers Clean or deburr BR-26,34 

snow, salt, mud, etc. (Drum brake) 
Th is occasional squeal 

is not a functional Weak damaged or incorrect shoe hold-down Inspect, repair or replace 

problem and does not springs, loose or damaged shoe hold-down 

indicate any loss of 
spring pins and springs and grooved backing 

brake effectiveness plate ledges 



BR-4 BRAKE SYSTEM - Troubleshooting 

TROUBLESHOOTING (Cont'd) 

Problem Possible cause Remedy Page 

Squealing and squeak- Mal-adjustment of brake pedal or booster I nspect and adjust BR-5, 21 
ing noise when brakes push rod 
are not applied Poor return of brake booster or master I nspect, repair or replace BR-9,20 

cylinder 

(Oisc brake) 

Rusted or stuck piston I nspect and lubricate as necessary BR-26,34 

Improper positioning of pad in caliper 

Rotor rubbing against caliper housing 

Improper installation of disc brake pad BR-23,31 

support plate 

Pad wear and pad wear indicator making Replace BR-23,31 

contact with the rotor 

(Drum brake) 

Weak, damaged or incorrect shoe 
hold-down springs 

Grooved backing plate ledges 

Bent or warped backing plate causing Repair or replace 
interference with drum 

Improper machining of drum causing Replace drum 
interference with backing plate or shoe 

Other brake system components: Inspect, repair or replace as 

Loose or extra parts in brakes necessary 

Rear drum brake adjustment too tight 
causing lining to glaze 

Worn, damaged or insufficiently 
lubricated wheel bearings 

Groaning, clicking or Stones or foreign material trapped inside Remove foreign material 
rattling noise when wheel covers 
brakes are not Loose wheel nuts Tighten to correct torque 
applied 

Replace if stud holes are elongated 

Mal-adjustment of brake pedal or booster Inspect and adjust BR-5,21 
push rod 

Worn, damaged or dry wheel bearings Inspect and lubricate or replace 

(Disc brake) 

Loose or missing anti-rattle spring or pad Inspect, repair or replace BR-23,31 
support plate or crimping on outer pad 

Failure of shim I nspect, replace if necessary BR-23,31 

Wear on slide bushing I nspect, replace if necessary BR-26,34 

Loose installation bolt Inspect, tighten if necessary BR-26,34 

Poor return of piston Inspect, repa i r or replace BR-26,34 

(Drum brake) 

Loose or extra parts Inspect and repair BR-39 
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BRAKE SYSTEM - Checks and Adjustments BR-5 

Stop light Switch 

Push Rod 

Push Rod 

BR0783 

BR0784 

CHECKS AND ADJUSTMENTS 
CHECK AND ADJUSTMENT OF BRAKE PEDAL 

1. CHECK THAT PEDAL HEIGHT IS CORRECT 
Pedal height from asphalt sheet: 

151.5 - 161.5 mm (5.96 - 6.36 in.) 

If incorrect, adjust the pedal height. 

2. IF NECESSARY, ADJUST PEDAL HEIGHT 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

If necessary, remove the instrument lower finish panel 
and air duct. 
Loosen the stop light switch lock nut. 

Sufficiently loosen the stop light switch. 

Loosen the push rod lock nut. 
Adjust the pedal height by turning the pedal push rod. 

Return the stop light switch until it lightly contacts 
the pedal stopper. 
Tighten the two lock nuts. 

Check that the stop lights light when the brake pedal 
depressed. 
After adjusting the pedal height, check and adjust the 
pedal freeplay. 

3. CHECK THAT PEDAL FREEPLA Y IS CORRECT 

4. 

(a) Stop the engine and depress the brake pedal several 
times until there is no more vacuum left in the booster. 

(b) Push in the pedal by hand until the beginning of the 
second resistance is felt, measure the distance, as 
shown. 

Pedal freeplay: 3 - 6 mm (0.12 - 0.24 in.) 

HINT: The freeplay to the first resistance is due to the 
play between the clevis and pin. And it is 1 - 3 mm (0.04 
- 0.12 in.) on the pedal. 

IF NECESSARY, ADJUST PEDAL FREEPLAY 

(a) If incorrect, adjust the pedal freeplay by turning the 
pedal push rod. 

(b) Start the engine and confirm that pedal freeplay exists. 

(c) After adjusting the pedal freeplay, check the pedal 
height. 

(d) Install the air duct and instrument lower finish panel. 



BR-6 BRAKE SYSTEM - Checks and Adjustments 

Pedal Reserve Distance 

\ , 

BRQ785 

5. CHECK THAT PEDAL RESERVE DISTANCE IS CORRECT 
Release the parking brake. With engine running, depress 
the pedal and measure the pedal reserve distance, as 
shown. 

Pedal reserve distance from asphalt sheet at 
50 kg (110.2 lb. 490N): More than 80 mm ( 3.15 in.) 

If incorrect, troubleshoot the brake system. 

OPERATIONAL TEST OF BRAKE BOOSTER 

HINT: If there is leakage or lack of vacuum, repair be-
fore testing. If available, use a brake booster tester to check 
the booster operating condition. 

1. OPERATING CHECK 
(a) Depress the brake pedal several times with the en-

gine stopped, and check that is no change in the pe-
dal reserve distance. 

l...-_______________ B_15--l25 (b) Depress the brake pedal and start the engine. If the 

GOOD NO GOOD 

B 1526 

BR1221 

BR1154 

pedal goes down slightly, operation is normal. 

2. AIR TIGHTNESS CHECK 
(a) Start the engine and stop it after one or two minutes. 

Depress the brake pedal several times slowly. If the 
pedal goes down furtherest the first time, but gradu-
ally rises after the second or third time, the booster 
is air tight. 

(b) Depress the brake pedal while the engine is running, 
and stop it with the pedal depressed. If there is no 
change in pedal reserve travel after holding the pedal 
for thirty seconds, the booster is air tight. 

BLEEDING OF BRAKE SYSTEM 

1. 

2. 

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

NOTICE: Do not let brake fluid remain on a painted sur-
face. Wash it off immediately. 

FILL BRAKE RESERVOIR WITH BRAKE FLUID 

Check the fluid level in the reservoir. If necessary, add brake 
fluid. 

BLEED MASTER CYLINDER 

HINT: If the master cylinder was disassembled or if the 
reservoir becomes empty, bleed the air from the master 
cylinder. 
(a) Disconnect the brake tubes from the master cylinder. 

Use a container to catch the brake fluid. 

(b) Slowly depress the brake pedal and hold it. 



BRAKE SYSTEM - Checks and Adjustments BR-7 

BR 1155 

(c) Block off the outer holes with your fingers, and release 
the brake pedal. 

(d) Repeat (b) and (c) three or four times. 

(e) Connect the brake tubes to the master cylinder. 

3. BEGIN BLEEDING AIR FROM BRAKE OR WHEEL CYLINDER 
WITH LONGEST HYDRAULIC LINE 

(a) Connect the vinyl tube to the brake or wheel cylinder 
bleeder plug, and insert the other end of tube in a hal-
ffull container of brake fluid. 

(b) Slowly depress the brake pedal several times. 
(c) While having an assistant press on the pedal, loosen 

the bleeder plug until fluid starts to runout. Then close 
the bleeder plug. 

'---______________ "=-'.:.:.52::.J8 (d) Repeat (b) and (c) until there are no more air bubbles 

\ 
B R0786 

in the fluid. 

(e) Tighten the bleeder plug. 
Bleeder plug tightening torque: 

85 kg-cm (74 in.-Ib, 8.3 N ·m) 

4. REPEAT PROCEDURE FOR EACH WHEEL 

CHECK AND ADJUSTMENT OF 
PARKING BRAKE 
1. CHECK THAT PARKING BRAKE LEVER TRAVEL IS 

CORRECT 

Pull the parking brake lever all the way up, and count the 
number of clicks. 

Parking brake lever travel at 20 kg (44.1 lb. 196 N): 
5 - 8 clicks 

If incorrect, adjust the parking brake. 



BR-8 BRAKE SYSTEM - Checks and Adjustments 

2. IF NECESSARY, ADJUST PARKING BRAKE LEVER TRAVEL 

HINT: Before adjusting the parking brake, make sure that 
the rear brake shoe clearance has been adjusted. 

For shoe clearance adjustment, see step 9 on page BR-45. 

(a) Remove the console box. 

(b) Loosen the lock nut and turn the adjusting nut until 
the lever travel is correct. 

(c) Tighten the lock nut. 

Torque: 55 kg-em (48 in.-Ib, 5.4 Nom) 

(d) Install the console box. 



BRAKE SYSTEM - Master Cylinder BR-9 

155 (11, 151 

Master Cylinder 

I kg-cm (ft-Ib, N· m) I 
• Non-reusable part 

Specified torque 

SR 1 157 

MASTER CYLINDER 
REMOVAL OF MASTER CYLINDER 

• Gasket 

Brake Booster 

155 (11, 151 

SR 1219 

1. DISCONNECT LEVEL WARNING SWITCH CONNECTOR 

2. TAKE OUT FLUID WITH SYRINGE OR SUCH 
CAUTION: Do not let brake fluid remain on a painted sur-
face. Wash off it immediately. 

3. DISCONNECT TWO BRAKE TUBES 
Using SST, disconnect two brake tubes from the master 
cylinder. 
SST 09751-36011 



BR-10 BRAKE SYSTEM - Master Cylinder 

SRI160 

4. REMOVE MASTER CYLINDER 

(a) Remove the four nuts. 

(b) Remove the master cylinder from the brake booster 
and remove the gasket. 



,--------,-, @ 
17.5 (15.2 in·lb, 1.71 

Cylinder Body 

BRAKE SYSTEM - Master Cylinder 

(w/o Anti-lock Brake System) 
COMPONENTS 

A----Cap 

Strainer 

Reservoir Boot 
No.1 Piston 

No.2 Piston 

Snap Ring 

Spring 

Spring 

100 (7, 101 

BR-11 

I kg-cm (ft-Ib, N· m) I Specified torque 
• Non-reusable part 

BR 1162 

BRl163 

BR 1161 

DISASSEMBLY OF MASTER CYLINDER 
1. 

2. 

3. 

REMOVE RESERVOIR 
(a) Remove the set screw and pull out the reservoir. 

(b) Remove the cap and strainer from the reservoir. 

REMOVE TWO GROMMETS 

PLACE CYLINDER IN VISE 

4. REMOVE PISTON STOPPER BOLT 

Using a screwdriver, push the pistons in all the way and 
remove the piston stopper bolt and gasket. 

HINT: Tape the screwdriver tip before use. 



BR-12 BRAKE SYSTEM - Master Cylinder 

BRl164 

BR3895 

5. REMOVE TWO PISTONS AND SPRINGS 

(a) Push in the piston with a screwdriver and remove the 
snap ring with snap ring pliers. 

(b) Remove the No.1 piston and spring by hand, pulling 
straight out, not at an angle. 

NOTICE: If pulled out at an angle. there is possibility of 
damaging the cylinder bore. 

(c) Place a rag and two wooden blocks on the work ta-
ble, and lightly tap the cylinder flange against the block 
edges until the No.2 piston drops out of cylinder. 

HINT: Make sure the distance (A) from the rag to the top 
of blocks is at least 100 mm (3.94 in.). 

INSPECTION OF MASTER CYLINDER COM
PONENTS 

HINT: Clean the disassembled parts with compressed air. 

1. INSPECT CYLINDER BORE FOR RUST OR SCORING 

2. INSPECT CYLINDER FOR WEAR OR DAMAGE 

If necessary, clean or replace the cylinder. 



BRAKE SYSTEM - Master Cylinder BR-13 

BR0352 

SR 1164 

BR 1163 

SR 1165 

ASSEMBLY OF MASTER CYLINDER 
(See page BR-11) 

1 . APPLY LITHIUM SOAP BASE GLYCOL GREASE TO 
RUBBER PARTS INDICATED BY ARROWS 

2. INSTALL TWO SPRINGS AND PISTONS 

3. 

NOTICE: Be careful not to damage the rubber lips on the 
pistons. 

(a) Insert the two springs and pistons straight in, not at 
an angle. 

NOTICE: If inserted at an angle, there is a possibility of 
damaging the cylinder bore. 

(b) Push in the piston with a screwdriver and install the 
snap ring with snap ring pliers. 

HINT: Tape the screwdriver tip before use. 

INSTALL PISTON STOPPER BOLT 

Using a screwdriver, push the piston in all the way and in-
stall the piston stopper bolt over the gasket. Torque the 
bolt. 

Torque: 100 kg-cm (7 ft-Ib, 10 N·m) 

4. INSTALL TWO GROMMETS 

5. INSTALL RESERVOIR 
~-----

~. (a) Install the cap and strainer to the reservoir. 

BR 1162 

(b) Push the reservoir onto the cylinder. 
(c) Install the set screw while pushing on the reservoir. 

Torque: 17.5 kg-cm (15.2 in.-Ib, 1.7 N·m) 



BR-14 BRAKE SYSTEM - Master Cylinder 

BR03B4 

NOTICE: Because the master cylinder and reservoir tank 
union is a grommet type, the set screw is designed to not 
separate the reservoir from cylinder and will not tighten 
down the reservoir. Therefore, there is a clearance at point 
A. Do not insert washers or an equivalent when tightening. 



BRAKE SYSTEM - Master Cylinder BR-15 

Reservoir--------\ 

Grommet-----~ 

Cylinder Body---------\ 

(wI Anti-lock Brake System) 
COMPONENTS 

'----Cap 

~---Strainer 

No.1 Piston 

I 
No.2 Piston 

Spring 

Boot 

Straight Pin -------V. Gasket 

L-Stopper Bolt 

100 (7, 10) 

Spring 

I kg-cm (ft-Ib, N· m) I : Specified torque 
• Non-reusable part 

BR1430 

DISASSEMBLY OF MASTER CYLINDER 

1. REMOVE RESERVOIR 
(a) Remove the set screw and pull out the reservoir. 
(b) Remove the cap and strainer from the reservoir. 

2. REMOVE TWO GROMMETS 

3. PLACE CYLINDER IN VISE 

4. REMOVE PISTON STOPPER BOLT 

BR1429 

Using a screwdriver, push the piston in all the way and 
remove the piston stopper bolt, straight pin and gasket. 
H I NT: Tape the screwdriver tip before use. 

BR1431 



BR-16 BRAKE SYSTEM - Master Cylinder 

BR1432 

BR3B95 

5. REMOVE TWO PISTONS AND SPRINGS 
(a) Push in the piston with a screwdriver and remove the 

snap ring with snap ring pliers. 
(b) Remove the No.1 piston and spring by hand, pulling 

straight out, not at an angle. 
NOTICE: If pulled out at an angle, there is possibility 
of damaging the cylinder bore. 

(c) Place a rag and two wooden blocks on the work table, 
and lightly tap the cylinder flange against the block 
edges until the No.2 piston drops out of cylinder. 

H I NT: Make su re the distance (A) from the rag to the 
top of the blocks is at least 100 mm (3.94 in.). 

INSPECTION OF MASTER CYLINDER 
COMPONENTS 

H I NT: Clean the disassembled parts with compressed 
air. 

1. INSPECT CYLINDER BORE FOR RUST OR 
SCORING 

2. INSPECT CYLINDER FOR WEAR OR DAMAGE 
If necessary, clean or replace the cylinder. 
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BRAKE SYSTEM - Master Cylinder BR-17 

E2059 

BR1433 

BR 1434 

BR1432 

BR1435 

ASSEMBLY OF MASTER CYLINDER 
(See page BR-15) 

1. APPLY LITHIUM SOAP BASE GLYCOL GREASE TO 
RUBBER PARTS INDICATED BY ARROWS 

2. INSTAll TWO SPRINGS AND PISTONS 
NOTICE: Be careful not to damage the rubber lips on 
the pistons. 
(a) I nsert the spring. 
(b) Align the grooves on the No.2 piston and master 

cylinder flange as shown, and insert the No.2 piston 
straight in, not at an angle. 

NOTICE: If inserted at an angle, there is a possibility 
of damaging the cylinder bore. 

(c) Using a screwdriver, align the grooves again. 
H I NT: Wind vinyl tape on the screwdriver. 
NOTICE: Be careful not to scratch the cylinder bore. 
(d) Temporarily insert the straight pin, and check that it 

can be inserted easily. 
(e) Insert the spring and No.1 piston straight in, not an 

angle. 

(f) Push in the piston with a screwdriver and install the 
snap ring with snap ring pliers. 

3. INSTAll PISTON STOPPER BOLT 
Using a screwdriver, push the piston in all the way and 
insert the straight pin and then install the piston stopper 
bolt over the gasket. Torque the bolt. 
Torque: 100 kg-cm (7 ft-Ib, 10 N·m) 



BR-18 BRAKE SYSTEM - Master Cylinder 

BR1436 

BR1430 

BR03B4 

4. INSTALL TWO GROMMETS 

5. INSTALL RESERVOIR 
(a) Install the cap and strainer to the reservoir. 
(b) Push the reservoir onto the cylinder. 
(c) Install the set screw while pushing on the reservoir. 
Torque: 17.5 kg-cm (15.2 in.-Ib, 1.7 N·m) 

NOTICE: Because the master cylinder and reservoir 
tank union is a grommet type, the set screw is designed to 
not separate the reservoir from cylinder and will not 
tighten down the reservoir. Therefore, there is a clearance 
at point A. Do not insert washers or an equivalent when 
tightening. 



BRAKE SYSTEM - Master Cylinder BR-19 

BA 1166 

BA0021 

BA 1160 

8R 1157 

INSTALLATION OF MASTER CYLINDER 
(See page BR-9) 

1. CLEAN OUT GROOVE ON LOWER INSTALLATION SUR-
FACE OF MASTER CYLINDER 

2. CONFIRM THAT "UP" MARK ON MASTER CYLINDER 
BOOT IS IN CORRECT POSITION 

3. ADJUST LENGTH OF BRAKE BOOSTER PUSH ROD BE-
FORE INSTALLING MASTER CYLINDER 
(See page BR-21) 

4. INSTALL MASTER CYLINDER 
Install the master cylinder and gasket on the brake booster 
with four nuts. 
Torque: 130 kg-em (9 ft-Ib. 13 Nom) 

5. CONNECT TWO BRAKE TUBES 
Using SST. connect the brake tubes to the master cylinder. 
Torque the union nuts. 
SST 09751-36011 
Torque: 155 kg-em (11 ft-Ib. 15 Nom) 

6. CONNECT LEVEL WARNING SWITCH CONNECTOR 

7. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND BLEED 
BRAKE SYSTEM 
(See page BR-6) 

8. CHECK FOR FLUID LEAKAGE 

9. CHECK AND ADJUST BRAKE PEDAL 
(See page BR-5) 



BR-20 BRAKE SYSTEM - Brake Booster 

155 (11. 15) 

• Gasket 

Master Cylinder 

155 (11. 15) 

I kg-cm (ft-Ib. N· m) I : Specified torque 
• Non-reusable part 

BRl168 

BRAKE BOOSTER 

REMOVAL OF BRAKE BOOSTER 

Hose 
Clevis 

~ Clevis Pin 

L 

1. 

€I 

• Gasket Clip 

Lock Nut 

Brake Booster I 130 (9. 13) 

REMOVE MASTER CYLINDER 
(See page BR-9) 

B R 1220 

2. REMOVE CRUISE CONTROL ACTUATOR BRACKET BOLTS 

3. DISCONNECT VACUUM HOSE FROM BRAKE BOOSTER 

4. REMOVE INSTRUMENT LOWER FINISH PANEL 

5. REMOVE PEDAL RETURN SPRING 

6. REMOVE CLIP AND CLEVIS PIN 

7. REMOVE BRAKE BOOSTER, GASKET AND CLEVIS 

(a) Remove the four nuts and clevis. 

(b) Pull out the brake booster and gasket. 



BRAKE SYSTEM - Brake Booster BR-21 

SST 

'===----Gasket 

B 1254 

SST 

01226 

BR0021 

BR 116B 

INSTALLATION OF BRAKE BOOSTER 
(See page BR-20) 

1. ADJUST LENGTH OF BOOSTER PUSH ROD 
(a) Set the SST on the master cylinder with the gasket, 

and then lower the pin until its slightly touches the 
piston. 

SST 09737-00010 

(b) Turn the SST upside down and set it on the booster. 

SST 09737-00010 

(c) Measure the clearance between the booster push rod 
and pin head (SST). 

Clearance: 0 mm (0 in.) 

(d) Adjust the booster push rod length until the push rod 
lightly touches the pin head. 

2. INSTALL BRAKE BOOSTER, GASKET AND CLEVIS 

(a) Install the booster and gasket. 

(b) Install the clevis and tighten the lock nut. 

Torque: 260 kg-em (19 ft-Ib, 25 N·m) 

(c) Install and torque the booster mounting nuts. 

Torque: 130 kg-em (9 ft-Ib, 13 N ·m) 

3. CONNECT CLEVIS TO BRAKE PEDAL 

Insert the clevis pin into the clevis and brake pedal, and 
install the clip to the clevis pin. 

4. INSTALL PEDAL RETURN SPRING 

5. INSTALL INSTRUMENT LOWER FINISH PANEl 



BR-22 BRAKE SYSTEM - Brake Booster 

6. INSTALL MASTER CYLINDER 
(See page BR-19) 

7. CONNECT VACUUM HOSE TO BRAKE BOOSTER 

8. INSTALL CRUISE CONTROL ACTUATOR BRACKET BOLTS 

9. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND BLEED 
BRAKE SYSTEM 
(See page BR-6) 

10. CHECK FOR FLUID LEAKAGE 

11. CHECK AND ADJUST BRAKE PEDAL 
(See page BR-5) 

12. PERFORM OPERATIONAL CHECK 
(See page BR-6) 



BRAKE SYSTEM - Front Brake BR-23 

FRONT BRAKE 

COMPONENTS 

195 (14, 19) 

Brake Hose Bracket 

Bleeder Plug 
85 (74 in.-Ib, 8.3) 

Anti-Squeal Shim No.2 

Anti-Squeal Shim No. 1 ~ 
Pad Support Plate~ _ .' 

Pad ,~ ~ 

Main Pin Boot 

~ 
1,065 (77, 104) 

Toeq",P''', B:~:t~\) Q' 
A"'-Squ,,' Shim No_ t ~ 1 Sot Ring ~ ~ -

Pad Support Plate Anti-Squeal Spring Dust Boot 

I kg-cm (ft-Ib, N·m) I Specified torque 

-~~. 

(/;>--,) 

Indicator ~ I 
BR 1189 BR0004 

SR 1174 

Piston 

SR 1173 

REPLACEMENT OF BRAKE PADS 
If a squealing noise occurs while braking, inspect the brake 
pads. 

1. REMOVE FRONT WHEEL 

Remove the wheel and temporarily fasten the rotor disc 
with the hub nuts. 

2. INSPECT PAD LINING THICKNESS 

Check the pad thickness through the cylinder inspection 
hole and replace pads if not within specification. 

Minimum thickness: 1.0 mm (0.039 in.) 



BR-24 BRAKE SYSTEM - Front Brake 

BR1175 

BR 1176 

BR1177 

BR 117B 

BR 1179 

3. REMOVE BRAKE HOSE BRACKET 
Remove the two bolts and remove the bracket. 

4. REMOVE CYLINDER FROM TORQUE PLATE 

(a) Remove the installation bolt from the torque plate. 

(b) Remove the brake cylinder and suspend it so the hose 
is not stretched. 

HINT: Do not disconnect the brake hose. 

5. REMOVE FOLLOWING PARTS 

(a) Two anti-squeal springs 

(b) Two brake pads 

(c) Four anti-squeal shims 
(d) Two pad support plates 

6. CHECK ROTOR DISC THICKNESS 
(See step 2 on page BR-28) 

7. CHECK ROTOR DISC RUNOUT 
(See step 3 on page BR-28) 

8. INSTALL TWO PAD SUPPORT PLATES 
Install the two pad support plates to the torque plate. 



/ 

BRAKE SYSTEM - Front Brake BR-25 

BR 1180 

BR11B2 

8R 1175 

9. INSTALL NEW PADS 
(a) Install anti-squeal shim No.1 to the pad. 

(b) Install the pads onto each support plate. 

HINT: Install the pads so the wear indicator is at the bot-
tom side. 
(c) Install the anti-squeal shim No.2 over shim No.1. 

(d) Install the two anti-squeal springs. 

NOTICE: Do not allow oil or grease to get on the rubbing 
face. 

10. INSTALL CYLINDER 
(a) Draw out a small amount of brake fluid from the 

reservoir. 
(b) Press in piston with a hammer handle or an equivalent. 

HINT: Always change the pad on one wheel at a time as 
there is a possibility of the opposite piston flying out. 

(c) Insert the brake cylinder carefully so the boot is not 
wedged. 

(d) Install and torque the installation bolt. 

Torque: 370 kg-em (27 ft-Ib, 36 N ·m) 

11 . INSTALL BRAKE HOSE BRACKET 

Install the brake hose bracket and torque the two bolts. 

Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

12. INSTALL FRONT WHEEL 

13. CHECK THAT FLUID LEVEL IS AT MAX LINE 



BR-26 BRAKE SYSTEM - Front Brake 

BR 1175 

BRllB3 

BR 1176 

BR 1178 

REMOVAL OF CYLINDER 
(See page BR-231 

1. REMOVE BRAKE HOSE BRACKET 

Remove the two bolts and bracket. 

2. DISCONNECT BRAKE LINE 

Remove the union bolt and disconnect the brake line. Use 
a container to catch the brake fluid. 

3. REMOVE CYLINDER FROM TORQUE PLATE 

Remove the installation bolt and cylinder. 

4. REMOVE PADS 
(See step 5 on page BR-241 



BRAKE SYSTEM - Front Brake BR-27 

BROB14 BROB15 

BR 1222 

B0907 

DISASSEMBLY OF CYLINDER 
(See page BR-23) 

1. REMOVE SLIDING BUSHING AND DUST BOOT 

2. REMOVE MAIN PIN BOOT 

Pull out the main pin boot. 

3. REMOVE CYLINDER BOOT SET RING AND CYLINDER 
BOOT 

Using a screwdriver, remove the cylinder boot set ring and 
cylinder boot. 

4. REMOVE PISTON FROM CYLINDER 

(a) Put a piece of cloth or an equivalent as shown. 

(b) Use compressed air to remove the piston from the 
cylinder. 

CAUTION: Do not place your fingers in front of the piston 
/- when using compressed air. 

B ROB 16 

5. REMOVE PISTON SEAL FROM BRAKE CYLINDER 

Using a screwdriver, remove the piston seal. 

B1022 



BR-28 BRAKE SYSTEM - Front Brake 

C9939 

BR3159 

BR 11B5 

BR1186 

INSPECTION AND REPAIR OF FRONT BRAKE 
COMPONENTS 

1. MEASURE PAD LINING THICKNESS 
Standard thickness: 10.0 mm (0.394 in.) 
Minimum thickness: 1.0 mm (0.039 in.) 

Replace the pad if the thickness is less than the minimum 
or if it shows sing of uneven wear. 

2. MEASURE ROTOR DISC THICKNESS 

Standard thickness: 22.0 mm (0.866 in.) 
Minimum thickness: 21.0 mm (0.827 in.) 
If the disc is scored or worn, or if thickness is less than 
minimum, repair or replace the disc. 

3. MEASURE ROTOR DISC RUNOUT 
HINT: Before measuring the runout, confirm that the front 
hub bearing play is within specification. 
Measure the rotor disc runout at 10 mm (0.39 in.) from 
the outer edge of the rotor disc. 
Maximum disc runout: 0.13 mm (0.0051 in.) 
If the runout is greater than the maximum, inspect and ad-
just it following the procedure below: 

Then replace the disc if necessary. 
(a) Remove the torque plate from the knuckle. 

(b) Remove the hub nuts of the temporarily installed disc 
and pull off the rotor disc. 

(c) Check that the hub axial play is within specification, 
and replace the bearing if not within specification. 
(See page FA-8) 

(d) Install the rotor disc and measure the disc runout, then 
shift the rotor disc one fifth of a turn and measure the 
disc runout. Similarly measure the runout at each po-
sition, and select the position where the runout is 
minimum. 

(e) In this position, if the runout is within specification, 
install the torque plate and torque the mounting bolts. 

Torque: 1,065 kg-cm (77 ft-Ib, 104 N ·m) 
(f) If not within specification, replace the rotor disc, and 

repeat (d) and (e). 



BRAKE SYSTEM - Front Brake BR-29 

BROB20 

B102B BR0527 

B1030 B1020 

ASSEMBLY OF CYLINDER 
(See page BR-23) 

1. APPLY LITHIUM SOAP BASE GLYCOL GREASE TO FOL-
LOWING PARTS 
(a) Main pin boot 

(b) Sliding bushing and boot 

(c) Piston, piston seal and cylinder boot 

2. INSTALL PISTON SEAL AND PISTON IN CYLINDER 

3. INSTALL CYLINDER BOOT AND SET RING IN CYLINDER 

4. INSTALL MAIN PIN BOOT 

Push in the main pin boot. 

5. INSTALL SLIDING BUSHING AND DUST BOOT 

(a) Install the sliding bushing and dust boot into the brake 
cylinder. 

(b) Insure that the boot is secured firmly to the brake 
cylinder groove. 



BR-30 BRAKE SYSTEM - Front Brake 

BR 1178 

BR 1187 

BR 1175 

INSTALLATION OF CYLINDER 
(See page BR-23) 

1. INSTALL PADS 
(See step 8 to 9 on page BR-24 and 25) 

2. INSTALL CYLINDER 
(See step 10 on page BR-25) 

3. INSTALL FlEXIBLE HOSE TO BRAKE CYLINDER 

Set the flexible hose and new gaskets in position and in-
stall the union bolt. 

Torque: 310 kg-em (22 ft-Ib, 30 N·m) 

4. INSTALL BRAKE HOSE BRACKET 

Install the brake hose bracket and tighten the two bolts. 
Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

5. FILL BRAKE RESERVOIR WITH BRAKE FlUID AND BLEED 
BRAKE SYSTEM 
(See page BR-6) 

6. CHECK FOR LEAKS 



Brake Hose 

BRAKE SYSTEM - Rear Brake 

REAR BRAKE 

Disc Brake 

COMPONENTS 

Caliper Assembly 

BR-31 
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BR 11B9 

8R1190 

BR11BB 

REPLACEMENT OF BRAKE PADS 

If a squealing noise occurs while braking, inspect the brake 
pads. 

1. REMOVE REAR WHEEL 

Remove the wheel and temporarily fasten the rotor disc 
with the hub nuts. 



BR-32 BRAKE SYSTEM - Rear Brake 

8R 1191 

BR 1192 

BR1193 BR1194 

BR 1195 

BR 1196 

2. INSPECT PAD LINING THICKNESS 
Check the pad thickness through the cylinder inspection 
hole and replace pads if not within specification. 

Standard thickness: 10.0 mm (0.394 in.) 
Minimum thickness: 1.0 mm (0.039 in.) 

3. REMOVE CYLINDER FROM TORQUE PLATE 

(a) Remove the installation bolt from the torque plate. 

(b) Remove the brake cylinder and suspend it so the hose 
is not stretched. 

HINT: Do not disconnect the brake hose. 

4. REMOVE FOLLOWING PARTS 
(a) Two anti-squeal springs 
(b) Two brake pads 

(c) Four anti-squeal shims 

(d) Two pad wear indicators 
(e) Two pad support plates 

5. CHECK ROTOR DISC THICKNESS 
(See step 2 on page BR-36) 

6. CHECK ROTOR DISC RUNOUT 
(See step 3 on page BR-36) 

7 . INSTALL TWO PAD SUPPORT PLATES 
Install the two pad support plates to the torque plate. 



BRAKE SYSTEM - Rear Brake BR-33 

BR1197 

BR119B 

BR1199 BR1193 

BR120n 

8. INSTALL NEW PADS 
(a) Install the new pad wear indicators to the lower side 

of the pads. 
(b) Install the anti-squeal shim No.1 to the pads. 

(c) Install the pads onto each pad support plate. 
NOTE: Install the pads so the wear indicator is at the bot-
tom side. 
(d) Install the anti-squeal shim No.2 over shim No.1. 
(e) Install the two anti-squeal springs. 

NOTICE: Do not allow oil or grease to get on the rubbing 
face. 

9. INSTALL CYLINDER 
(a) Draw out a small amount of brake fluid from the 

reservoir. 
(b) Press in piston with a hammer handle or an equivalent. 
HINT: Always change the pad on one wheel at a time as 
there is a possibility of the opposite piston flying out. 
(c) Insert the brake cylinder carefully so the boot is not 

wedged. 

(d) Install and torque the installation bolt. 
Torque: 200 kg-em (14 ft-Ib. 20 N·m) 

10. INSTALL REAR WHEEL 

11. CHECK THAT FLUID LEVEL IS AT MAX LINE 



BR-34 BRAKE SYSTEM - Rear Brake 

BR1201 

BR"92 

BR1195 

REMOVAL OF CYLINDER 
(See page BR-31) 

1. DISCONNECT BRAKE LINE 
Disconnect the brake hose. Use a container to catch the 
brake fluid. 

2. REMOVE CYLINDER FROM TORQUE PLATE 
Remove the installation bolt and cylinder. 

3. REMOVE PADS 
(See step 4 on page BR-32) 



BRAKE SYSTEM - Rear Brake BR-35 

BA 1202 

BA1222 

BOB07 

BA1204 

B1022 

DISASSEMBLY OF CYLINDER 
(See page BR-31) 

1. REMOVE SLIDING BUSHING AND DUST BOOT 

2. REMOVE MAIN PIN BOOT 
Pull out the main pin boot. 

3. REMOVE CYLINDER BOOT SET RING AND CYLINDER 
BOOT 
Using a screwdriver, remove the cylinder boot set ring and 
cylinder boot. 

4. REMOVE PISTON FROM CYLINDER 
(a) Put a piece of cloth or an equivalent as shown. 
(b) Use compressed air to remove the piston from the 

cylinder. 
CAUTION: Do not place your fingers in front of the piston 
when using compressed air. 

5. REMOVE PISTON SEAL FROM BRAKE CYLINDER 
Using a screwdriver, remove the piston seal. 



BR-36 BRAKE SYSTEM - Rear Brake 

C9939 

BR3160 

8R 1206 

8R 1207 

INSPECTION AND REPAIR OF REAR BRAKE COM
PONENTS 

1. MEASURE PAD LINING THICKNESS 

Standard thickness: 10.0 mm (0.394 in.) 
Minimum thickness: 1.0 mm (0.039 in.) 

Replace the pad if the thickness is less than the minimum 
or if it shows sing of uneven wear. 

2. MEASURE ROTOR DISC THICKNESS 

Standard thickness: 18.0 mm (0.709 in.) 
Minimum thickness: 17.0 mm (0.669 in.) 

3. 

If the disc is scored or worn, or if thickness is less than 
minimum, repair or replace the disc. 

MEASURE ROTOR DISC RUNOUT 

HINT: Before measuring the runout, confirm that the rear 
hub bearing play is within specification. 
Measure the rotor disc runout at 10 mm (0.39 in.) from 
the outer edge of the rotor disc. 

Maximum disc runout: 0.13 mm (0.0051 in.) 

If the runout is greater than the maximum, inspect and ad-
just following the procedure listed below. 

Then replace the disc if necessary. 

(a) Remove the torque plate from the rear carrier. 

(b) Remove the hub nuts of the temporarily installed disc 
and pull off the rotor disc. 

(c) Check that the axle shaft axial play is within specifi-
cation, and replace the bearing if not within specifi-
cation. 
(See page RA-6) 

(d) Install the rotor disc and measure the disc runout, then 
shift the rotor disc one fifth a turn and measure the 
disc runout. Similarly measure the runout in each po-
sition, and select the position where the runout is 
minimum. 

(e) In this position, if the runout is within specification, 
install the torque plate and torque the mounting bolts. 

Torque: 475 kg-cm (34 ft-Ib, 47 Nom) 

(f) If not within specification, replace the rotor disc. 

(g) Remove the parking brake shoe, and inspect the park-
ing brake lining and the new rotor disc for proper 
contact. 
(See page BR-39 to 41) 

(h) Install the parking brake shoe and rotor. 
(See page BR-43) 

(i) Repeat (d) and (e). 



BRAKE SYSTEM - Rear Brake BR-37 

BR1208 

B102B BR0527 

B1030 B1020 

BR 1222 

B R 1209 

ASSEMBLY OF CYLINDER 
(See page BR-31) 

1 . APPLY LITHIUM SOAP BASE GLYCOL GREASE TO FOL
lOWING PARTS 

(a) Main pin boot 

(b) Sliding bushing and boot 

(c) Piston, piston seal and cylinder boot 

2. INSTAll PISTON SEAL AND PISTON IN CYLINDER 

3. INSTAll CYLINDER BOOT AND SET RING IN CYLINDER 

4. INSTAll MAIN PIN BOOT 

Push in the main pin boot. 

5. INSTAll SLIDING BUSHING AND DUST BOOT 

(a) Install the sliding bushing and dust boot into the brake 
cylinder. 

(b) Insure that the boot is secured firmly to the brake 
cylinder groove. 



BR-38 BRAKE SYSTEM - Rear Brake 

SR1195 

SR 1201 

INSTALLATION OF CYLINDER 
(See page BR-31) 

1. INSTALL PADS 
(See step 7 to 8 on page BR-32 and 33) 

2. INSTALL CYLINDER 
(See step 9 on page BR-33) 

3. INSTALL FLEXIBLE HOSE TO BRAKE CYLINDER 

Torque: 235 kg-em (17 ft-Ib, 23 N·m) 

4. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND BLEED 
BRAKE SYSTEM 
(See page BR-6) 

5. CHECK FOR LEAKS 



BRAKE SYSTEM - Rear Brake BR-39 

Guide Plate 

185 (13, 

Front Shoe 

Parking Brake 

COMPONENTS 

Strut 

Rear Shoe 

r 

475 (34, 47) 

Rear Disc Brake 
Assembly 

Tension Spring 
Adjuster 

I kg-cm (ft-Ib, N·m) I : Specified torque 

• Non-reusable part 

8R 1211 

Shoe Hold-Down Cup 
Rotor Disc Plug 

Shoe Hold-Down Spring 

BR1210 

DISASSEMBLY OF PARKING BRAKE 

1. REMOVE REAR DISC BRAKE ASSEMBLY 

(a) Remove the two mounting bolts and remove the disc 
brake assembly. 

(b) Suspend the disc brake so the hose is not stretched. 

2_ REMOVE ROTOR DISC 

Matchmarks Place the matchmarks on the rotor disc and rear axle shaft, 
and remove the rotor disc. 

HINT: If the drum cannot be removed easily, return the 
shoe adjuster until the wheel turns freely. 

BR0823 



BR-40 

SST 

-1 
\ 

BRAKE SYSTEM - Rear Brake 

BR 1212 

SR 1213 

BRG826 

BRG827 

3. REMOVE SHOE RETURN SPRINGS 

Using SST, remove the shoe return springs. 

SST 09717-20010 

4. REMOVE SHOE STRUT WITH SPRING 

5. REMOVE FRONT SHOE, ADJUSTER AND TENSION 
SPRING 

(a) Slide out the front shoe and remove the shoe adjuster. 
(b) Disconnect the tension spring and remove the front 

shoe. 

6. REMOVE REAR SHOE 

(a) Slide out the rear shoe. 

(b) Remove the tension spring from the rear shoe. 
(c) Disconnect the parking brake cable from the parking 

brake shoe lever.· 

(d) Remove the shoe hold-down spring cups, springs and 
pins. 



Clearance 

BRAKE SYSTEM - Rear Brake BR-41 

BB031 

BROB9? 

BROB2B 

Shim 

BB032 Z0452 

INSPECTION AND REPAIR OF PARKING BRAKE 
COMPONENTS 

1. INSPECT DISASSEMBLED PARTS 
Inspect the disassembled parts for wear, rust or damage. 

2. MEASURE BRAKE SHOE LINING THICKNESS 
Standard thickness: 2.5 mm (0.098 in.) 
Minimum thickness: 1.0 mm (0.039 in.) 
If the shoe lining is less than minimum or shows signs of 
uneven wear, replace the parking brake shoes. 

3. MEASURE BRAKE DISC INSIDE DIAMETER 

Standard inside diameter: 190 mm (7.48 in.) 
Maximum inside diameter: 191 mm (7.52 in.) 
If the disc is scored or worn, the brake disc may be lathed 
to the maximum inside diameter. 

4. INSPECT PARKING BRAKE LINING AND DISC FOR PROPER 
CONTACT 
If the contact between the brake lining and disc is improper, 
repair the lining with a brake shoe grinder, or replace the 
brake shoe assembly. 

5. MEASURE CLEARANCE BETWEEN PARKING BRAKE SHOE 
AND LEVER 

Using a feeler gauge, measure the clearance. 
Standard clearance: Less than 0.35 mm (0.0138 in.) 
If the clearance is not within specification, replace the shim 
with one of the correct size. 

Thickness mm (in.) 

0.3 (0.012) 0.9 (0.035) 
0.6 (0.024) 



BR-42 BRAKE SYSTEM - Rear Brake 

Z5956 

Z5957 

6. IF NECESSARY, REPLACE SHIM 

(a) Remove the parking brake lever, and install the cor-
rect size shim. 

(b) Install the parking brake lever with a new C- washer. 

(c) Remeasure the clearance. 



Spring Color (Green) 

Front .. 

Spring Color (White) 

BRAKE SYSTEM - Rear Brake BR-43 

Z5952 

SR 1215 

ASSEMBLY OF PARKING BRAKE 
(See page BR-39) 

HINT: Assemble the parts in the correct direction as 
shown. 

Spring Color (None) 

Spring Color (Blue) 

SR1225 

1 . APPLY HIGH TEMPERATURE GREASE ON BACKING 
PLATE AS SHOWN 

Apply high temperature grease to the sliding surfaces of 
the shoe. 

2. APPLY HIGH TEMPERATURE GREASE TO ADJUSTER AS 
SHOWN 

3. CONNECT PARKING BRAKE CABLE TO PARKING BRAKE 
LEVER 

(a) Install the shoe hold-down springs, cups and pins. 
(b) Connect the parking brake cable to the parking brake 

lever of the rear shoe. 



BR-44 

Front Shoe Rear Shoe 

/ 

BRAKE SYSTEM - Rear Brake 

BR0827 

BB035 

8ROB26 

SR 1213 

BR1216 

4. INSTALL REAR SHOE 
Slide in the rear shoe between the shoe hold-down spring 
cup and the backing plate, and check that the parking brake 
cable is properly hooked in the cable guide. 
CAUTION: Do not allow oil or grease to get on the rub-
bing face. 

5. INSTALL TENSION SPRING, FRONT SHOE AND AD-
JUSTER 

(a) Install the tension spring to the rear shoe. 
(b) Install the front shoe to the tension spring. 

(c) Install the adjuster between the front and rear shoes. 

(d) Slide in the front shoe between the shoe hold-down 
spring cup and the backing plate. 

6. INSTALL STRUT WITH SPRING 

Install the strut with the spring forward. 

7. INSTALL SHOE RETURN SPRINGS 

U sing SST, install the front return spring and then install 
the rear return spring. 
SST 09718-20010 



Expand 

BRAKE SYSTEM - Rear Brake BR-45 

BR 1217 

BR0823 

BR 1218 

8. INSTALL ROTOR DISC 

9. 

10. 

(a) Before installing, polish the disc and shoe surfaces 
with sandpaper. 

(b) Align the matchmarks and install the rotor disc. 
HINT: If there is no matchmarks, temporarily install the 
rotor disc and measure the rotor disc runout and install the 
rotor disc in best position. (See step 3 on page BR-36) 

ADJUST PARKING BRAKE SHOE CLEARANCE 
(a) Temporarily install the hub nuts. 
(b) Remove the hole plug. 
(c) Turn the adjuster and expand the shoes until the ro-

tor disc locks. 
(d) Return the adjuster eight notches. 
(e) Install the hole plug. 

INSTALL REAR DISC BRAKE ASSEMBLY 
Install the disc brake and torque the two mounting bolts. 

Torque: 475 kg-em (34 ft-Ib, 47 N·m) 

11 . INSTALL REAR WHEEL 

12. BEDDING DOWN PARKING BRAKE SHOES AND DISC 
(a) Drive the vehicle at about 50 km/h (31 mph) on a safe, 

level and dry road. 
(b) With the parking brake release button pushed in, pull 

on the lever with 9 kg (19.8 Ib, 88 N) of force. 

(c) Drive the vehicle for about 400 meters (0.25 mile) in 
this condition. 

(d) Repeat this procedure two or three times. 

13. RECHECK AND ADJUST PARKING BRAKE LEVER TRAVEL 
(See page BR-7) 



BR-46 BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

ANTI-LOCK BRAKE SYSTEM (A.B.S.) 

Description 
• The A.B.S. is a brake system which controls the wheel cylinder hydraulic pressure of all four wheels dur-

ing sudden braking and braking on slippery road surfaces, preventing the wheels from locking. This A.B.S. 
provides the following benefits: 

(1) Enables steering round an obstacle with a greater degree of certainty even when panic braking. 
(2) Enables stopping in a panic brake while keeping the effect upon stability and steerability to a mini-

mum, even on curves. 

• The function of the A.B.S. is to help maintain directional stability and vehicle steerability on most road 
conditions. However, the system cannot prevent the vehicle from skidding if the cornering speed limit 
is exceeded. 

• In case a malfunction occurs, a diagnosis function and fail-safe system have been adopted for the A.B.S. 
to increase serviceability. 

Front Speed Sensor 

Front Speed Sensor 

ANTI LOCK Warning Light 

A.B.S. 
Computer 

Rear Speed Sensor 

Front Brake Cylinder 

Stop Light 
Switch 

Rear Brake Cylinder 

BR1304 



BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-47 

FUNCTION OF COMPONENTS 

Component Function 

Front Speed Sensor 
Detects the wheel speed of each of the left and right front 
wheels. 

Rear Speed Sensor 
Detects the average wheel speed of the left and right rear 
wheels. 

ANTI LOCK Warning Light 
Lights up to alert the driver when trouble has occured in the 
Anti·lock Brake System. 

A.B.S. Actuator 
Controls the brake fluid pressure to each disc brake cylinder 
through signals from the computer. 

F rom the wheel speed signals from each sensor, it calcu lates 
Anti-lock Brake System Computer acceleration, deceleration and slip values and sends signals to 

the actuator to control brake fluid pressure. 

LOCATION OF SYSTEM PARTS 

Rear Speed Sensor (W58) 
Anti·lock Brake System 
Computer 

A.B.S. Actuator----""'---

V 
Front Speed Sensor 

ANTI LOCK Warning Light 
I 

Neutral Start Switch (A340E) 

Rear Speed Sensor 
(A340E, R154) 

BR3161 
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BR-50 BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

CONNECTORS 

A.B.S. Actuator 

CONNECTOR A CONNECTOR B 

MR SR T MT AST 

GND R- W 

Front Speed Sensor (LH) Front Speed Sensor (R H) 

FL- FL+ FR- FR+ 

Anti-lock Brake System Computer 

IG W FR+ RR+ T 

SRR BAT GNDl PSEN 

SR ECT FL+ FR- R- PL 

CONNECTOR C 

+BM 

+BS 

Rear Speed Sensor (A/T) 

RR+ PSEN 

RR-

Rear Speed Sensor (MIT) 

PSEN 

RR- RR+ 

STP SFL 

PKB AST SFR 

E240, E2402 ID-2-2 
IS-3-2-A 

IS-2-'-0 IS-2-'-0 IS-4-2 
E2403 



BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-S1 

BR 130B 

0.25~r9.255 Normal Code 
Light ON nnnnnnnnnnnr 

OFF JUUUUUUUUUUU 
Trouble Code 

0.55 0.55 (In Ca5e Code 23) 
0.55 \ 11.55 45 

Light ON hit~n n rl ~ 
OFFJULJUU~ 

2 3 
BR1309 

BR130B 

Diagnosis System 
DESCRI PTION 

If a malfunction occurs, the system will identify the 
problem and the computer will store the codes for the 
trouble items. 
At the same time, the system informs the driver of a 
malfunction via the "ANTI LOCK" warning light in the 
combination meter. 
By turning on the ignition switch and disconnecting the 
actuator check connecter, the trouble can be identified by 
the number of blinks (diagnostic code) of the warning 
light. 
I n the event of two codes, that having the smallest number 
(code) will be identified first. 
HINT: The warning light does not show the diagnostic 
codes while the vehicle running. 

INITIAL CHECK 

CHECK ACTUATOR OPERATION NOISE 
(a) Start the engine and drive at a speed over 6 km/h 

(4 mph). 
(b) Check that the actuator operation noise is heard. 

NOTE: A initial check is carried out once each time 
after the engine has been started and initial speed exceeds 
6 km/h (4 mph). The respective functions, in order, of 
the 3 position solenoids and pump motor in the actuator 
are checked. However, if the brake pedal is depressed, the 
initial check is not carried out. 

INSPECTION OF DIAGNOSIS SYSTEM 

1. INSPECT BATTERY VOLTAGE 
I nspect that the battery voltage is about 12 V. 

2. CHECK THAT WARNING LIGHT TURNS ON 
(a) Turn the ignition switch on. 
(b) Check that the "ANTI LOCK" warning light turns 

on for 3 seconds. 
If not, inspect and repair or replace the fuse, bulb and 
wire harness. 



BR-52 BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

1st Digit 2nd Digit 
,--, r----l 

1.55 

0.25 seconds 

ON 

OFF 

0.25 seconds 

BR3164 

BR 131 1 

AT0716 

BR3164 

3. READ DIAGNOSTIC CODE 
(a) Turn the ignition switch on. 
(b) Disconnect the actuator check connecter. 

(c) In event of a malfunction, 4 seconds later the warning 
light will begin to blink. Read the number of blinks. 
(See DIAGNOSTIC CODE on page BR-53) 

HINT: The first number of blinks will equal the first 
digit of a two digit diagnostic code. After a 1.5 second 
pause, the 2nd number of blinks will equal the 2nd num-
ber of a two digit code. If there are two or more codes, 
there will be a 2.5 second pause between each, and indica-
tion will begin after 4.0 seconds pause from the smaller 
value and continue in order to larger. 

(d) If the system is operating normally (no malfunction), 
the warning light will blink once every 0.5 seconds. 

(e) Repair the system. 
(f) After the malfunctioning components has been re-

paired, clear the diagnostic codes stored in the 
computer. 
(See page BR-54) 

HINT: If you disconnect the battery cable while repair-
ing, all diagnostic codes in the computer will erased. 

(g) Connect the actuator check connecter. 
(h) Turn the ignition switch on, and check that the 

"ANTI LOCK" warning light goes off after the warn-
ing light goes on for 3 seconds. 



DIAGNOSTIC CODE 

Code No. Light Pattern Diagnosis 

ON 
11 OFF~ Open circuit in solenoid relay 

12 JLrul Short circuit in solenoid relay 

13 JLJ1J1JL Open circuit in pump motor relay 

14 JLJ1JUlJL Short circuit in pump motor relay 

21 JlJLSL Open or short circuit in 3 position solenoid of right front wheel 

22 JlJLSlJL Open or short circuit in 3 position solenoid of left front wheel 

23 nJLJ1JUL Open or short circuit in 3 position solenoid of rear wheel 

31 JUULJL Right front wheel speed sensor signal malfunction 

32 JUlJLnfL Left front wheel speed sensor signal malfunction 

33 JUlJLJ1J1JL Rear wheel speed sensor signal malfunction 

34 Open circuit in front speed sensor 

41 ~ Low battery voltage (9.5 V or lower) 

42 JUU1JLJl.fL Abnormally high battery voltage (17.2 V or higher) 

51 JUU1JULJL Pump motor of actuator locked or open circuit in pump 
motor circuit of actuator 

Always on J Malfunction in computer 
- -- ---- -----

Trouble Area 

• Actuator inside wire harness 

• Solenoid relay 

• Wire harness and connector of 
solenoid relay circuit 

• Actuator inside wire harness 

• Pump motor relay 

• Wire harness and connector of 
pump motor relay circuit 

• Actuator solenoid 

• Wire harness and connector of 
actuator solenoid circuit 

• Speed sensor 

• Sensor rotor 

• Wire harness and connector of 
speed sensor 

• Battery 

• Voltage regulator 

• Pump motor, relay and battery 

• Wire harness, connector and ground 
bolt of actuator pump motor circuit 

• Computer 
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BR-54 

OFF 

~ 
0.25 seconds 

BRAKE SYSTEM - Anti-lock Brake System (A. B.S.) 

BR3164 

BR3165 

AT07l6 

BR3164 

BR1314 

CLEARING OF DIAGNOSTIC CODES 

CLEAR DIAGNOSTIC CODES 

(a) Turn the ignition switch on. 

(b) Disconnect the actuator check connector. 

H I NT: Keep the vehicle stopped (vehicle speed 0 km/h 
(0 mph)). 

(c) Clear the diagnostic codes stored in computer by 
depressing the brake pedal 8 or more times within 
3 seconds. 

(d) Check that the warning light shows the normal code. 

(e) Connect the actuator check connector. 

(f) Check that the warning light goes off. 



BRAKE SYSTEM - Anti-lock Brake System (A. B.S.) BR-55 

Troubleshooting 
Problem No. 

Always comes on after ignition switch is turned on. 1 

Does not come on for 3 seconds after ignition switch on. 2 

"ANTI LOCK" warning light 
Comes on and off below 1 0 km/h (6 mph). 3 

Comes on while running. 1 

Brakes pull. 4 

Braking inefficient. 4 

A. B.S. operates at ordinary braking. 4 

Brake working A.B.S. operates just before stopping at ordinary braking. 4 

Brake pedal pulsates abnormally while A.B.S. is operating. 4 

Skidding noise occurs while A.B.S. working. 
5 (A.B.S. works inefficiently) 

"ANTI LOCK" warning light comes on. 

Disconnect actuator check connector. 
(See page B R-52) 

Does warning light always come on or show NO See diagnostic code. the normal code? 
(Ignition switch on) (See page BR-53) 

YES 

Is the front axle hub serrated? I NO 
Faulty front axle hub. 

YES 

Continued on page BR 56 -



BR-56 BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

Continued from BR-55 

Is connector of computer properly connected? NO 
And are all terminals in the connector? Faulty connector. 

YES 

Is there 10 - 16 V between terminal IG on NO 
computer wire harness side connector and Faulty power circuit. 
body grou nd? (Ignition switch on) 

YES 

Does warning light go off when both the NO Short circuit in wire harness between 
computer connector and actuator check con- (Come on) computer terminal Wand actuator 
nector are disconnected? (Ignition switch on) terminal W. 

YES 
(Goes off) 

Faulty computer. 



BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-57 

"ANTI LOCK" warning light does not come on for 3 seconds after ignition switch on. 

Disconnect connector from actuator, and 
ground the term inal W of the wire harness side 
connector. 
(Ignition switch on) 

Does warning light come on? L NO 

YES 

Disconnect connectors from computer and 
actuator, and ground terminal W of computer 
wire harnes side connector. 
(Ignition switch on) 

Does warning light come on? 
NO 

YES 

With ignition switch off, disconnect actuator 
connector, and check continuity between 
terminal Wand AST on actuator side. 

Reverse tester leads and check again. NO 
Is there one way continuity between terminals? 

YES 

Faulty computer. 

Bulb burned out or open circuit in wire 
harness between warning light and 
actuator terminal W. 

Open circuit in wire harness between 
computer terminal Wand warning 
light. 

Short circuit in actuator inside diode. 

HINT: If the diode is short-circuited, a 
malfunction at computer terminal W will 
occur. 
When inspecting the terminal, connect the 
computer connector, and disconnect actuator .. connector. Then turn the Ignition sWitch on, 
and check that the warning light goes on. 
If it does, the computer terminal is OK. 



BR-5S BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

"ANTI LOCK" warning light comes on and off. 

• Actuator check connector is disconnected. 
• Open circuit in wire harness between computer terminal T and actuator terminal T. 
• Actuator terminal GN D is improperly connected or open circuit in wire harness between actuator 

terminal GND and body ground. 

• Brakes pull. 
• Braking inefficient. 

4 • A.B.S. operates at ordinary braking. 
• A.B.S. operates just before stopping at ordinary braking. 
• Brake pedal pulsates abnormally while A.B.S. working. 

Disconnect actuator check connector. 
(See page BR-52) 

Does warning light show the diagnostic normal NO See diagnostic code. 
code? (Ignition switch on) (See page BR-53) 

YES 

Are each speed sensors installed in place? NO 
And are each installation bolts tightened Speed sensor installation faulty. 
securely? 

YES 

Disconnect connector from computer, inspect 
continuity between each speed sensor 
terminals on wire harness side. 
(See page BR-71) 

Continued on page BR-59 



BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-59 

Continued from BR-58 

Does any abnormal change occur in continuity 
when the connectors or wire harness of the YES 

J speed sensor and intermediate connectors are (AbnOrmal) I 
Faulty wire harness. 

twisted or bent? change 

NO 
(No change) 

YES Is there foreign material or ferric chips on I I the sensor tip? I Clean chips from the speed sensor. 

NO 

I nspect the front axle hub serrations and 
sensor rotor serrations. 
(See pages BR-67 and 70) 

NO Are the front axle hub serrations and sensor J Faulty front axle hub and/or sensor rotor. I rotor serrations 0 K? I 

YES 

I nspect the brake actuator operation. 
(See page BR-61) 

Is actuator operation OK? 
NO 

I Fau Ity brake actuator. I 
YES 

Replace the speed sensor. 
(Inner magnet faulty) 



BR-60 BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

Anti-lock brake system works inefficiently. 

Disconnect actuator check connector. 
(See page BR-52) 

Does warning light show the diagnostic normal NO See diagnostic code. 
code? (Ignition switch on) (See page B R-53) 

YES 

Is there battery voltage between computer NO Open circuit in stop light switch and/or terminal STP and body ground when wire harness. depressing brake pedal? 

YES 

Inspect actuator. 
(See page BR-61) 



BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-61 

Relay Cap 

55 (48 in.-Ib, 6.4) 

[}<Q-cm (ft-Ib, N-m) I Specified torque 

BR3167 

SST 

Actuator 

To Body--f---l 

Sub-Wire Harness (SST) BR!3!7 

A.B.S. Actuator 
COMPONENTS 

Actuator Assem bly 

165(11,15) 

155 (11, 16) I 

BR3166 

INSPECTION OF ACTUATOR OPERATION 
1. INSPECT BATTERY VOLTAGE 

Battery voltage: 10 - 14.5 V 

2. DISCONNECT CONNECTORS FROM ACTUATOR 
Disconnect the three connectors from the actuator. 

3. CONNECT ACTUATOR CHECKER (SST) TO 
ACTUATOR 
(a) Connect the actuator checker (SST) to the actuator 

and body side wire harness through the sub-wire 
harness (SST) as shown, 

SST 09990-001 50 
(b) Connect the red cable of the checker to the battery 

positive (+) terminal and black to the negative (-) 
terminal. Connect the black cable of the sub-wire 
harness to the battery negative (-) terminal or body 
ground. 



BR-62 BRAKE SYSTEM - Anti-lock Brake System (A. B.S.) 

TOYOTA 
A.B.S.(Anli.lock Brake System) 

,SUB MAIN-----,~ ~ 
§l ACTUATOR CHECKER 

~. ·"·6~· 0 ~ 
R H BYPASS 

BR1334 

BR3282 E2409 

BR1334 E2410 

BR1334 E2409 

4. INSPECT ACTUATOR OPERATION 
(a) Start the engine, and run it at idle. 
(b) Turn the MAIN select switch of the actuator checker 

to "FRONT RH" position. 
(c) Push and hold in the SUB MOTOR switch for a few 

seconds. 
(d) Depress the brake pedal and hold it until the step (g) 

is completed. 

(e) Push the MAIN push switch. Check that the brake 
pedal does not go down. 

NOTICE: Do not keep the MAIN switch pushing more 
than 1 0 seconds. 
(f) Release the switch, and check that the pedal go 

down. 

(g) Push and hold in the SUB MOTOR switch for a few 
seconds, and check that the pedal returns. 

(h) Release the brake pedal. 

(j) Push and hold in the SUB MOTOR switch for a few 
seconds. 

(j) Depress the brake pedal and hold it for about 15 
seconds. As you hold the pedal down, push the SUB 
MOTOR switch for a few seconds. Check that the 
brake pedal does not pulsate. 

5. INSPECT FOR OTHER WHEELS 
(a) Turn the MAl N switch to "F RONT LH" position. 
(b) Repeating (c) to (j) of the step 4, check the actuator 

operation similarly. 
(c) Similarly, inspect "REAR" position. 



BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-63 

TOYOTA 
A.8.S.(Anll-lock Brake System) 

ACTUATOR CHECKER 

~ -'.o"H"".':-;o, ::u~~ @N 0 ~ 
~ c~_' ":':'6'" ~ 

R H BYPASS 

BR1334 

BR3167 

BR3167 

BR3168 

BR3169 

6. PUSH SUB MOTOR SWITCH 
Push and hold in the SUB MOTOR switch for a few 
seconds. 

7. DISCONNECT ACTUATOR CHECKER (SST) FROM 
ACTUATOR 
(a) Disconnect the actuator checker (SST) and sub-wire 

harness (SST) from the actuator. 
SST 09990-001 50 
(b) Connect the actuator connectors. 
(c) Clear the diagnostic codes. 

(See page BR-54) 

REMOVAL OF ACTUATOR 
1. TAKE OUT FLUID WITH SYRINGE OR AN 

EQUIVALENT 
CAUTION: Do not let brake fluid remain on a painted 
surface. Wash off it immediately. 

2. DISCONNECT ACTUATOR CONNECTORS 
Disconnect the three connectors from the actuator. 

3. DISCONNECT BRAKE TUBES FROM ACTUATOR 
Using SST, disconnect the five brake tubes from the 
actuator. 
SST 09751-36011 

4. REMOVE ACTUATOR 
Remove the three nut and remove the actuator. 



BR-64 

\ 

SST 

BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

BR3169 

BR3167 

INSTALLATION OF ACTUATOR 
1. INSTALL ACTUATOR 

Install the actuator to the actuator bracket with three nuts 
and washers, and tighten them. 
Torque: 55 kg-em (48 in.-Ib, 5.4 N ·m) 

HINT: Install the motor ground wire between the plate 
washer and spring washer before installing the rear right 
side nut. 

2. CONNECT BRAKE TUBES TO ACTUATOR 

Connect the five brake tubes to the actuator by hand, and 
using SST, tighten them. 

SST 09751-36011 

Torque: 155 kg-em (11 ft-Ib, 15 N·m) 

3. CONNECT ACTUATOR CONNECTORS 

Connect the three connectors of the actuator. 

4. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND BLEED 
BRAKE SYSTEM 

5. CHECK FOR FLUID LEAKAGE 

6. CHECK ACTUATOR OPERATION 
(See page BR-61) 



Solenoid Relay 

3 

5 4 

Continuity 

~l 

BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-65 

Pump Motor Relay 

C0292 C9B13 

No continuity 

BE0229 

No continuity 

BE0230 

BE0075 

Control Relays 
INSPECTION OF CONTROL RELAYS 

1. REMOVE CONTROL RELAYS 

Remove the two control relays from the actuator. 

2. INSPECT PUMP MOTOR RELAY CONTINUITY 

(a) Check that there is continuity between terminals 
1 and 2. 

(b) Check that there is no continuity between terminals 
3 and 4. 

(c) Check that there is no continuity between terminals 
1 and 4. 

If continuity is not as specified, replace the relay. 

3. INSPECT PUMP MOTOR RELAY OPERATION 

(a) Apply battery voltage to terminals 1 and 2. 
(b) Check that there is continuity between terminals 

3 and 4. 
(c) Check that there is no continuity between terminals 

1 and 4. 
If operation is not as specified, replace the relay. 

4. INSPECT SOLENOID RELAY CONTINUITY 

(a) Check that there is continuity between terminals 
1 and 3. 

(b) Check that there is continuity between terminals 
2 and 4. 

(c) Check that there is no continuity between terminals 
4 and 5. 

If continuity is not as specified, replace the relay. 

5. INSPECT SOLENOID RELAY OPERATION 

(a) Apply battery voltage to terminals 1 and 3. 
No continuity (b) Check that there is continuity between terminals 

DLJ 4 and 5. 

BE0076 

(c) Check that there is no continuity between terminals 
2 and 4. 

If operation is not as specified, replace the relay. 

6. INSTALL TWO CONTROL RELAYS 



BR-66 BRAKE SYSTEM - Anti-lock Brake System (A. B.S.) 

195 (14, 19) 

I kg-cm (ft-Ib, N·m) I Specified torque 

LH Front RH Front 
Speed Sensor Speed Sensor 

FL- FL+ FR- FR+ 

15210 1521·0 

0101+-----
BR 1324 

BR1325 

Front Speed Sensor 

BR1323 E1411 

INSPECTION OF FRONT SPEED SENSOR 

1. INSPECT SPEED SENSOR 
(a) Disconnect the speed sensor connector in the engine 

compartment. 
(b) Measure the resistance between terminals. 
Resistance: 0.8 - 1.3 kD. 
If resistance value is not as specified, replace the sensor. 

(c) Check that there is no continuity between each ter-
minal and sensor body. 

If there is continuity, replace the sensor. 
(d) Connect the speed sensor connector. 

2. INSPECT SENSOR INSTALLATION 
Check that the sensor installation bolt is tightened pro-
perly. If not, tighten the bolt. 
Torque: 195 kg-cm (14 ft-Ib, 19 N·m) 
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BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) BR-67 

BR1427 

BA1327 BA1336 
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E27B2 

3. VISUALLY INSPECT SENSOR ROTOR SERRATIONS 
(a) Remove the two bolts and remove the torque plate 

with brake cylinder. 

4. 

(b) Remove the rotor disc. 
(c) Inspect the sensor rotor serrations for scratches, 

cracks, warping or missing teeth. 
(d) Install the rotor disc and brake cylinder assembly 

with two bolts. 
Torque: 1,065 kg-cm (77 ft-Ib, 104 N·m) 
NOTICE: To prevent damage to the serrations, do not 
strike the axle hub. 

INSPECT SENSOR ROTOR RUNOUT 
Measure the sensor rotor runout at 2 mm (0.08 in.) from 
the serration edge. 
Maximum sensor rotor runout 
(the runout fluctuation measured at the top of 3 consecu-
tive serrations): 0.1 mm (0.004 in.) 
If not as specified, replace the front axle hub. 

INSPECTION OF FRONT SPEED SENSOR AND 
SENSOR ROTOR SERRATIONS (REFERENCE) 

INSPECT FRONT SPEED SENSOR AND SENSOR ROTOR 
SERRATIONS BY USING AN OSCILLOSCOPE 

(a) Connect an oscilloscope to the speed sensor connec-
tor . 

(b) Run the vehicle at 20 km/h (12.-4 mph), and inspect 
speed sensor output wave. 

(c) Check that C is 0.5 V or more. 
If not as specified, replace the speed sensor. 
(d) Check that B is 70% or more of A. 
If not as specified, replace the front axle hub. 



BR-68 BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

A340E and R154 

W58 
290 (21, 28) 

I kg·cm (ft·lb, N·m) I : Specified torque 

PSEN(R) 2-10 
kn 

RR+(W) 
12V-= 

RR-(B) 
BR3170 

Rear Speed Sensor 

INSPECTION OF REAR SPEED SENSOR 

1. INSPECT SPEED SENSOR 

(a) Disconnect the speed sensor connector. 

BR 1328 ZD0053 
8R1337 BR1338 

(b) Check that there is no continuity between each ter-
minal and sensor body. 

If there is continuity, replace the speed sensor. 

(c) Remove the speed sensor from the transmission. 

(d) Remove the terminals from the connector. 

(e) Using a resistor (2 - 10 kO), complete the circuit as 
shown in the illustration. 

HINT: Do not short any terminal. 

(f) Check that the voltmeter alternately indicates 12 V 
and 2 V or less as the screwdriver is repeatedly 
brought towards the sensor and then withdrawn. 

If indications are not as specified, replace the speed sensor. 

HINT: Cover the screwdriver tip with a cloth before use 
to prevent scratching the tip of the speed sensor. 



BRAKE SYSTEM -- Anti-lock Brake System (A.B.S.) BR-69 

Approach 
OK 

2V 

Withdrawal 

Example of voltage changes for malfunctions 

12 V 

(Changes but stays above 2 V) (Stays at 12 V) (Stays at 2 V or less) 

2V 

A340E 
RR+ PSEN 

(W~RI 

RR
(B) 

o 0 

R154, W58 

RR-
(B) 

---------,t"- - - - -- - - ------H- - -- --
!~\-------------------------

PSEN 
(R) 

RR+ 
(W) 

(g) Install the terminals to the connector. 

NOTICE: Do not misinstall the terminals. 

BR3l7l 

IS-3-2-A IS-4-2 

BR1330 

BR133l 

(h) Install the speed sensor properly with a bolt, and 
tighten the bolt. 

Torque: 
A340E, R154 
W58 

160 kg-cm (12 ft-Ib, 16 N·m) 
290 kg-cm (21 ft-Ib, 28 N·m) 

On-Vehicle Inspection (Reference) 

(a) Remove the glove box and pull out the A.B.S. com-
puter with connector connected. 

(b) From back side of the connector, connect the 
oscilloscope to the terminal RR + (input) and RR--
(ground). 



BR-70 

5V 

Below 
1V 

About 3ms 

BRAKE SYSTEM - Anti-lock Brake System (A.B.S.) 

E2823 

PR0134 

A340E. R154 

E2413 

BR1339 

PR0134 

(c) Run the vehicle at 20 km/h (12.4 mph), check that 
the speed sensor output wave matches the wave pat-
tern shown in the illustration. 

(d) Disconnect the oscilloscope and install the computer 
in place. 

(e) Install the glove box. 

2. INSPECT SENSOR ROTOR SERRATIONS 

(a) Drain the transmission fluid. 

(b) Remove the propeller shaft. 
(See page PR-3) 

(c) Remove the extension housing. 

(d) (A340E, R 154) 
Inspect the sensor rotor serration for scratches. 
cracks, missing teeth or abnormal play. 

(e) (W58) 
Inspect the reverse gear serration for scratches, 
cracks, missing teeth or abnormal play. 

(f) Install the extension housing. 

(g) Install the propeller shaft. 
(See page PR-9) 

(h) Fill the transmission fluid and check fluid level. 



Tester Connection 

SF L - Body ground 

SFR - Body ground 

AST - Body ground 

PESN - Body ground 

W - Body ground 

SR R - Body ground 

010++---

BRAKE SYSTEM - Anti-lock Brake System (A. B.S.) BR-71 

BR1332 

Ignition switch on 

Anti-lock Brake System Circuit 
INSPECTION OF SYSTEM CIRCUIT 

1. INSPECT SYSTEM CIRCUIT WITH CONNECTOR 
CONNECTED 

(a) Remove the glove box and pull out the A.B.S. com-
puter. 

(b) Using a voltmeter with high impedance (10 kn/V 
minimum), measure the voltage at each terminal and 
body ground. 

SFR 

E2403 

Condition Voltage 

Battery voltage 

Ignition switch on and "ANTI LOCK" warning light goes on About 0 V 

Ignition switch on Battery voltage 

Ignition switch on and "ANTI LOCK" warning light goes on About 0 V 

Ignition switch on Battery voltage 

Ignition switch on and "ANTI LOCK" warning light goes on About 0 V 

Ignition switch on Battery voltage 

Ignition switch on Battery voltage 

Ignition switch on and "ANTI LOCK" warning light goes on About 0 V 

Ignition switch on Battery voltage 

Ignition switch on and "ANTI LOCK" warning light goes on About 0 V 

2. INSPECT SYSTEM CIRCUIT WITH CONNECTOR 
DISCONNECTED 

BR1333 

(a) Disconnect the connectors from the computer, 
inspect at the wire harness side connector. 



BR-72 

Tester Connection 

SFL - AST 

STP - Body ground 

T - Body ground 

SFR - AST 

MT - Body ground 

AST - Body ground 

MR - R8 

PKB - Body ground 

NL - Body ground 

PL - Body ground 

FR (£) - FR 8 

GNDl - Body ground 

BAT - Body ground 

IG - Body ground 

SRR - AST 

R8- Body ground 

RR 8- Body ground 

FR 8- Body ground 

FL 8- Body ground 

FL(£) - FL 8 

GND2 - Body ground 

ECT - Body ground 

SR - R8 

BRAKE SYSTEM - Anti-lock Brake System (A. B.S.) 

Check Item 

Resistance 

Voltage 

Continuity 

Continuity 

Resistance 

Continuity 

Continuity 

Resistance 

Voltage 

Voltage 

Voltage 

Resistance 

Continuity 

Voltage 

Voltage 

Resistance 

Continuity 

Continuity 

Continuity 

Continuity 

Resistance 

Continuity 

Voltage 

Resistance 

Condition 
Voltage or 

Resistance Value 

Ignition switch off About 1 D 

Ignition switch off and brake pedal depressed Battery voltage 

Ignition switch off and brake pedal returned Continuity 

Ignition switch off Continuity 

Ignition switch off About 1 D 

Ignition switch off Continuity 

Ignition switch off Continuity 

Ignition switch off 50 - 80 D 

Ignition switch on and PKB lever pulled About a v 

Engine running and PKB lever returned Battery voltage 

Ignition switch on and shift into "N" range Battery voltage 

Ignition switch on and shift into "P" range Battery voltage 

Ignition switch off 0.8 - 1.3 kD 

Ignition switch off Continuity 

- Battery voltage 

Ignition switch on Battery voltage 

Ignition switch off About 1 D 

Ignition switch off No continuity 

Ignition switch off No continuity 

Ignition switch off No continuity 

Ignition switch off No continuity 

Ignition switch off 0.8 - 1.3 kD 

Ignition switch off Continuity 

Ignition switch on and shift into "N" or "P" range About 5 V 

Ignition switch off 65 - 100 D 

(b) Connect the connectors, and install the computer in 
place. 

(c) Install the glove box. 
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SR-2 

Problem 

Hard steering 

Poor return 

Excessive play 

Abnormal noise 

STEERING - Precautions, Troubleshooting 

PRECAUTIONS 
• Care must be taken to replace parts properly because they 

could affect the performance of the steering system and result 
in a driving hazard. 

• (USA) 
The steering wheel pad has an airbag built in, so take all due 
precautions when handling it. For more details, see the SRS 
AIRBAG section. 

TROUBLESHOOTING 

Possible cause Remedy Page 
--I-- -------

Tires improperly inflated Inflate tires to proper pressure FA-3 

Excessive caster Check front wheel alignment FA-3 

Steering system joint worn Replace steering system joints SR-57 

Ball joints worn Inspect upper and lower ball joints FA-21 

Steering column binding Inspect steering column I SR-4 

Steering gear out of adjustment or broken Adjust or repair steering gear SR-57 

Power steering belt loose Adjust belt tension SR·40 

Fluid level in reservoir low Check reservoir oil level SR-40 

Power steering unit faulty Check power steering unit SR-40 

Solenoid valve faulty I nspect solenoid valve SR-94 

Electronic control faulty I nspect electronic control SR-90 

Tires improperly inflated Inflate tires to proper pressure FA-3 

Wheel al ignment incorrect Check front wheel alignment FA-3 

Steering column binding Inspect steering column SR-4 

Steering gear out of adjustment or broken Adjust or repair steering gear SR-57 
-

Front hub bearing worn Replace front hub bearing FA-8 

Main shaft yoke or intermediate shaft yoke Replace main shaft or intermediate 

worn shaft 

Ball joints worn I nspect upper and lower ball joints FA-21 

Steering system joints worn Replace steering system joints SR-57 

Steering gear out of adjustment or broken Adjust or repair steering gear SR-57 

Steering linkage loose Tighten steering linkage 

Steering system joints worn Replace steering system joints SR-57 

Steering gear out of adjustment or broken Adjust or repair steering gear SR·57 



USA 

CANADA 

STEERING - On-Vehicle Inspection SR-3 

r"><l-+-~- F reep I ay 

Freeplay 

SR3556 
SR3078 

ON-VEHICLE INSPECTION 
1. CHECK THAT STEERING WHEEL FREEPLA Y IS CORRECT 

With the vehicle stopped and tires pointed straight ahead, 
rock the steering wheel gently back and forth with light 
finger pressure. Freeplay should not exceed the maximum 
limit. 
Maximum play: 30 mm (1.18 in.) 

If incorrect, repair. 

2. CHECK STEERING LINKAGE AND GEAR HOUSING 

(a) Check the steering linkage for looseness or damage. 

Check that: 
• Tie rod ends do not have excessive play. 
• Boots are not damaged. 
• Boots clamps are not loose. 

(b) Check gear housing for grease leakage or oozing. 



SR-4 

Heat 
Insulator 

Column Cover 

Air Duct 

I kg-cm (ft-Ib. N·m) I Specified torque 

STEERING - Steering Column 

STEERING COLUMN 
REMOVAL AND INSTALLATION OF STEERING 
COLUMN 

Remove and install the parts as shown. 

Steering Column Assembly 

(CANADA) 

"-------1 350 (25.34) 

/------ Steering Wheel 

J-------- Combination Switch 

(USA) 

~.----- Wheel Pad 

350 (25.34) 

\------- Steering Wheel 

tJl---- No.2 Cover 

75 (65 in •. lb-:-iAO 

Combination Switch 

SR3697 



/ 

J~ 

SST 

v=====~ 
Airbag Wire Harness 

STEERING - Steering Column SR-5 

AB0047 

AB0049 

Connector 

AB0206 

(MAIN POINTS OF REMOVAL AND 
INSTALLATION) 

(USA) 

1. 

CAUTION: Work must be started after approx. 20 sec-
onds or longer from the time the ignition switch is turned 
to the LOCK position and the negative (-) terminal cable 
is disconnected from the battery (See page AB-2). 
NOTICE: If the wiring connector of the airbag system is 
disconnected with the ignition switch at ON or ACC, di-
agnostic codes will be recorded. 

REMOVE STEERING WHEEL PAD 
(a) Disconnect the battery negative (-) terminal. 
(b) Place the front wheels facing straight ahead. 
(c) Using a torx wrench, loosen the four screws. 
Torx wrench: T30 (Part No.09042-00010 or locally 
manufactured tool) 
(d) Loosen the torx screws until the groove along the 

screw circumference catches on the screw case. 

(e) Pull the wheel pad out from the steering wheel and 
disconnect the airbag connector. 

NOTICE: When removing the wheel pad, take care not 
to pull the airbag wire harness. 
CAUTION: When storing the wheel pad, keep the upper 
surface of the pad facing upward. 

2. REMOVE STEERING WHEEL 
(a) Disconnect the connector. 
(b) Remove the set nut. 
(c) Using SST, remove the steering wheel. 
SST 09213-31021 

3. INSTALL STEERING WHEEL AND WHEEL PAD 
(a) Check that the front wheels are facing straight ahead. 
(b) Center the spiral cable. 

(See page AB-16) 
(c) Install the steering wheel and torque the set nut. 
Torque: 350 kg-em (25 ft-Ib, 34 Nom) 

(d) Connect the connector. 



SR-6 

Torx Screw 

STEERING - Steering Column 

Screw Case 

AB0047 

SR3079 

SR3080 

(e) Install the wheel pad after confirming that the circum-
ference groove of the torx screws is caught on the 
screw case. 

(f) Using a torx wrench, tighten the four screws. 
Torque: 75 kg-cm (65 in.-Ib, 7.4 N·m) 
NOTICE: 
• Make sure the wheel pad is installed to the specified 

torque. 

• If the wheel pad has been dropped, or there are cracks, 
dents or other defects in the case or connector, re-
place the wheel pad with a new one. 

• When installing the wheel pad, take care that the wir-
ings do not interfere with other parts and are not 
pinched between other parts. 

4. CHECK STEERING WHEEL CENTER POINT AFTER IN-
STALLING STEERING COLUMN 

(CANADA) 

1. REMOVE STEERING WHEEL 
(a) Remove the screw at the lower portion of the steer-

ing wheel pad and pull the pad out upward. 
(b) Remove the steering wheel set nut. 

(c) Using SST, remove the steering wheel. 
SST 09609-20011 

2. CHECK STEERING WHEEL CENTER POINT AFTER 
INSTALLING STEERING COLUMN 



(wi AT) 

STEERING - Steering Column (USA) 

USA 
COMPONENTS 

Support Shim 

SR-7 

Key Interlock Solenoid 

I Serration Bolt 

Tilt Lever 
Retainer 

• 

I 80 (69 in.·lb, iill 

Ignition Switch 

Spring-----

No.2 Tilt Sub Lever 

Spring ______ ----oo« 

Tilt Adjust 
Nut ---, 

Pin------J 
Tilt Pawl----~ 

Bond cable-----C 

195 (14, 19) I 

_~ _, _~K'Y eyl;od" 

~------ Main Shaft 

----...,,--'--------No. 1 Tilt Sub Lever 

(wi TEMS) 

Column Tube 
~;zL-~~--tiP:L---(w ITEMS) 

Steering Sensor 

~---Intermediate Shaft 

Snap Ring • Steering Sensor Disc 

Thrust Stopper 

---~'--------Column Hole Cover 

I kg-cm (ft-Ib, N·m) I 
• Non-reusable part 

Specified torque 

SR3668 



SR-8 STEERING - Steering Column (USA) 

SR3627 

SR3628 

SR3629 

SR3630 

DISASSEMBLY OF STEERING COLUMN 

1. (wI TEMS) 
REMOVE STEERING SENSOR 

Remove the two screws with the steering sensor. 

2. REMOVE IGNITION KEY LIGHT 

Remove the screw and ignition key light. 

3. REMOVE COLUMN HOLE COVER 

(a) Remove the two bolts and column hole cover. 
(b) Remove the O-ring and cover plate. 

4. REMOVE INTERMEDIATE SHAFT 

(a) Remove the bolt from the main shaft. 

(b) Remove the two set bolts and retainer bracket. 
(c) Pull out the intermediate shaft from the column tube. 

5. REMOVE COLUMN TUBE 

Remove the four breakaway bracket bolts, and pull out the 
column tube. 



STEERING - Steering Column (USA) SR-9 

06376 

SR3631 

SR3632 

SR3633 

6. REMOVE TENSION SPRINGS AND CORDS 

(a) Fully tilt the main shaft upward. 
(b) Using a screwdriver, pry out the cord tip and remove 

the springs and cords. 

7. REMOVE TELESCOPIC lEVER 

Remove the nut and telescopic lever. 

8. REMOVE TELESCOPIC lEVER lOCK BOLT 

9. REMOVE MAIN SHAFT ASSEMBLY 

(a) Remove the column tube stopper. 

(b) Pull out the main shaft assembly and then catch the 
two lock wedges by hand. 

HINT: Be careful the spline part of the main shaft does 
not come loose. 



SR-10 STEERING - Steering Column (USA) 

10. REMOVE TENSION SPRING 

SR3635 

11. REMOVE TILT LEVER RETAINER 
(a) Remove the two bolts and two nuts. 
(b) Remove the tilt lever retainer, collar and cushion. 

SR3636 

12. REMOVE TENSION SPRING 

SR3637 

13. REMOVE TILT LEVER RETAINER 
Remove the bolt, two nuts and tilt lever retainer. 

SR3638 

14. REMOVE SPACER AND PIN 

SR3639 



STEERING - Steering Column (USA) SR-11 

SR3640 

SR3641 

SR3642 

SR3643 

SR3644 

15. REMOVE TILT STEERING ADJUSTING NUT AND PIN 

16. REMOVE TILT STEERING SUPPORT STOPPER BOLT 

Remove the nut, support stopper bolt and cover. 

17. REMOVE SERRATION BOLTS 

Temporarily install the two nuts to the two serration bolts 
end for protection, and tap out the two serration bolts from 
the upper bracket. 

18. REMOVE COLUMN UPPER BRACKET 

(a) Remove the column upper bracket from the breaka-
way bracket. 

(b) Remove the two bolts. 



SR-12 

(' 
I 
I 
I 
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STEERING - Steering Column (USA) 

SR3645 

SR3646 

SR1742 

SR1547 

(c) Remove the following parts: 
• Tilt steering No.1 support collar 
• Tilt lever 
• No.1 tilt sub lever 
• Tilt steering No.2 support collar 
• No.2 tilt sub lever 
• Support shim 

(d) Using a chisel, remove the steering shaft thrust stop-
per with the three screws. 

19. REMOVE TWO STEERING PAWLS 

20. REMOVE TWO SERRATION BOLTS 
Temporarily install the two nuts to the two serration bolts 
end for protection, and tap out the serration bolts from the 
breakaway bracket. 

21. (wi TEMS) 
REMOVE STEERING SENSOR DISC 
(a) Using a hammer and brass bar, drive out the steering 

sensor disc from the intermediate shaft. 

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



STEERING - Steering Column (USA) SR-13 

SR1548 

06797 

06798 

SR2872 

SR1548 

22. REMOVE THRUST STOPPER 
(a) Using snap ring pliers, remove the snap ring. 
(b) Remove the thrust stopper. 
(c) Remove the O-ring from the thrust stopper. 

INSPECTION AND REPAIR OF STEERING 
COLUMN 
1 . INSPECT STEERING LOCK OPERATION 

Check that the steering lock mechanism operates properly. 

2. IF NECESSARY, REPLACE KEY CYLINDER 
(a) Place the ignition key at the ACC position. 
(b) Push down the stop key with a thin rod, and pull out 

the key cylinder. 
(c) Make sure that the ignition key is at the ACC position. 
(d) Install a new key cylinder. 

3. (wI AT) 
IF NECESSARY, REPLACE KEY INTERLOCK SOLENOID 
(a) Remove the two screws and solenoid. 
(b) Install a new solenoid with the two screws. 

ASSEMBLY OF STEERING COLUMN 
(See page SR-7) 

1. 

2. 

COAT ALL RABBING PARTS WITH MP GREASE 

INSTALL THRUST STOPPER 
(a) Install a new O-ring to the thrust stopper. 

(b) Install the thrust stopper. 
(c) Using snap ring pliers, install the snap ring. 



SR-14 

TOYOTA 
Mark 

STEERING - Steering Column (USA) 

SR1547 

SR1623 

06404 

06799 

06800 

3. (wI TEMS) 
INSTALL STEERING SENSOR DISC 

(a) Using snap ring pliers. install the snap ring. 

(b) Using a 14 mm socket wrench. press in a new steer-
ing sensor disc. 

4. INSTALL STEERING SHAFT THRUST STOPPER 

Install the steering shaft thrust stopper with three new 
screws. 

5. INSTALL NO.2 TILT SUB LEVER 

Install the No.2 tilt sub lever to the column upper bracket. 

6. SELECT NO.2 SUPPORT COLLAR 

Select a No.2 collar which will eliminate all play. 

Outer diameter mm (in.) 

17.989 - 17.996 (0.7082 - 0.7085) 
17.996 - 18.003 (0.7085 - 0.7088) 
18.003 - 18.010 (0.7088 - 0.7091) 
18.010 - 18.017 (0.7091 - 0.7093) 
18.017 - 18.024 (0.7093 - 0.7096) 



STEERING - Steering Column (USA) SR-15 

7. INSTALL TILT LEVER 

j Install the tilt lever to the column upper bracket. 

SR3647 

SR3648 

D6806 

SR3649 

SR3650 

8. SELECT NO.1 SUPPORT COLLAR 

9. 

Select a No.1 collar which will eliminate all play. 

Outer diameter mm (in.) 

17.989 - 17.996 (0.7082 - 0.7085) 
17.996-18.003 (0.7085 - 0.7088) 
18.003 - 18.010 (0.7088 - 0.7091) 
18.010-18.017 (0.7091 - 0.7093) 
18.017 - 18.024 (0.7093 - 0.7096) 

INSTALL TWO SERRATION BOLTS AND TWO TILT 
PAWLS 

(a) Install the two serration bolts to the breakaway 
bracket. 

(b) Install the two pawls and one of the bushing with 
cutout portion. 

10. INSTALL COLUMN UPPER BRACKET 

(a) With the column upper bracket partially installed to 
the breakaway bracket, move the pawl toward the 
column upper bracket side and then completely install 
the column upper bracket. 

(b) Insert the serration bolt of No.1 support collar side. 



SR-16 STEERING - Steering Column (USA) 

SR3651 

SR3652 

SR3639 

SR3636 

SR3653 

11 . INSTALL SUPPORT STOPPER BOLT 
Install the cover to the bolt, and align the cutout portion 
of the support stopper bolt and upper bracket, install it from 
inside of the column upper bracket. 
Torque: 110 kg-em (8 ft-Ib, 11 N·m) 

12. INSTALL NO.1 TILT SUB LEVER 
Insert the tilt lever pin into the hole of the No.1 tilt sub lever. 

13. INSTALL SPACER AND PIN 

14. INSTALL TILT LEVER RETAINER 
(a) Install the tilt lever retainer with the collar, cushion 

and bolt. 
Torque: 195 kg-em (14 ft-Ib, 19 N·m) 
(b) Temporarily install the two nuts and washers. 

(c) Hold the serration bolt and tighten the two nuts. 
Torque: 195 kg-em (14 ft-Ib, 19 N·m) 
(d) Install and torque the bolt. 
Torque: 80 kg-em (69 in.-Ib, 7.8 N ·m) 



STEERING - Steering Column (USA) SR-17 

SR3654 

SR3655 

SR3656 

SR3657 

SR3658 

15. SELECT SUPPORT SHIM 

Select one or two shims which fit snugly when pressed 
in by hand. 

Mark Thickness mm (in.) 

None 0.197 - 0.203 (0.0078 - 0.0080) 

5 0.495 - 0.505 (0.0195 - 0.0199) 

8 0.795 - 0.805 (0.0313 - 0.0317) 

14 1.395 - 1.405 (0.0549 - 0.0553) 

18 1.795 - 1.805 (0.0707 - 0.0711 ) 

16. INSTALL SERRATION BOLT, TILT STEERING ADJUSTING 
NUT AND PIN 

17. INSTALL TILT LEVER RETAINER 

(a) Install the tilt lever retainer. 

(b) Install the two nuts and washers. 

(c) Holding the serration bolts and tighten the nuts. 

Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

18. ADJUST ENGAGEMENT OF NO.2 TILT SUB LEVER 

(a) Pulling the No.2 tilt sub lever, disengage the pawl from 
the column upper bracket. 

(b) Moving the column upper bracket up or down, engage 
the opposite pawl with the column upper bracket. 

(c) Loosen the nut until the tilt steering adjusting nut turns 
smoothly. 



SR-18 STEERING - Steering Column (USA) 

SR3659 

SR3660 

SR3637 

SR3635 

SR3661 

(d) Pushing the pawl toward the column upper bracket, 
engage the pawl with the upper bracket by moving 
the adjusting nut. 

(e) Tighten the nut and bolt as in figure and tighten the 
right and left bolts of the tilt lever. 

Torque: Nut 195 kg-em (14 ft-Ib, 19 N·m) 
Bolt 80 kg-em (69 in.-Ib, 7.8 N·m) 

19. INSTALL TWO TENSION SPRINGS 

20. INSTALL MAIN SHAFT ASSEMBLY 

(a) Install the two lock wedges to the column upper 
bracket. 



25.5 mm (1.004 in.) 

STEERING - Steering Column (USA) SR-19 

SR1736 

SR3662 

SR3663 

SR3664 

(b) Mark the main shaft as shown. 

(c) Place the ignition key at the ACC position. 

(d) Insert the main shaft assembly into the upper bracket. 

(e) Install the column tube stopper. 

Torque: 80 kg-em (69 in.-Ib, 7.8 N'm) 

21. INSTALL TELESCOPIC LEVER LOCK BOLT 

Tighten the telescopic lever lock bolt with the telescopic 
lever. 

HINT: The bolt has LH threads. 

22. INSTALL TELESCOPIC LEVER 

(a) Install the telescopic lever so it parallels the main shaft. 

(b) Tighten the set nut. 

Torque: 145 kg-em (10 ft-Ib, 14 N·m) 



SR-20 STEERING - Steering Column (USA) 

06376 

SR3665 

SR3628 

E2551 

SR3666 

23. INSTALL TENSION SPRINGS AND CORDS 
(a) Fully tilt the main shaft upward. 
(b) Connect the spring and cord, and hook the spring to 

the hanger. 
(c) Using a screwdriver, hook the cord end to the column 

upper bracket. 

24. INSTALL COLUMN TUBE TO BREAKAWAY BRACKET 
(a) Install the column tube to the breakaway bracket. 
(b) Place the bond cable. 
(c) Install and torque the four bolts. 
Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

25. INSTALL INTERMEDIATE SHAFT TO COLUMN TUBE 
(a) Coat the O-ring of the thrust stopper with MP grease. 
(b) Install the intermediate shaft to the column tube. 

(c) Connect the universal joint of main shaft and inter-
mediate shaft. 

Torque: 260 kg-em (19 ft-Ib, 25 N·m) 

(d) Match the mark on the shaft accords with the upper 
bracket surface, as shown. 

(e) Install the retainer bracket and two bolts. 
(f) Torque the two bolts. 
Torque: 280 kg-em (20 ft-Ib, 27 N ·m) 



STEERING - Steering Column (USA) SR-21 

SR3667 

26. INSTALL COLUMN HOLE COVER 
(a) Install a new O-ring and cover plate to the column 

tube. 
(b) Align the cutout portion of the column tube to the pro-

trusion of the hole cover, and install with the two 
bolts. 

Torque: 130 kg-em (9 ft-Ib, 13 N·m) 

27. INSTALL IGNITION KEY LIGHT WITH SCREW 

28. (wI TEMS) 
INSTALL STEERING SENSOR 

Install the steering sensor with the two screws. 
HINT: Check that there is no sound of contact between 
the sensor and sensor disc when the shaft is rotated. 



SR-22 STEERING - Steering Column (CANADA) 

CANADA 
COMPONENTS 

Support Shim 
(AfT) 
Key Interlock Solenoid 

Ignition Switch 

• 195 (14, 19) 

No.2 Tilt Sub Lever 

.1 110(8,11) 

Cord 

Pin---

Tilt Pawl-------' ..... 

Cover Plate 

.O-Ring 

Column 
f----Hole 

Cover 

I kg-cm (ft-Ib, N·m) I 
• Non-reusable part 

Specified torque 

Serration Bolt ,-___ ----, 
260 (19,25) 

Key Cylinder 

v-----Main Shaft 

~ Lock Wedge 
~ r ~~ ~Column Tube Stopper 

- ~ [ 80 (69 in,-Ib, 7.8) 1 

- . Thrust Stopper 
Column Upper Bracket 

------------Telescopic Lever Bolt 
/}--------- Telescopic Lever 

Adjuster Memory Cover 
I 145 (10, 14) 1 

NO.1 Tilt Sub Lever 
------Tilt Adjust Lever 

~--- Column Tube 

I ntermediate Shaft 

SR3669 



STEERING - Steering Column (CANADA) SR-23 

SR3627 

D6373 

SR1620 

SR1621 

DISASSEMBLY OF STEERING COLUMN 

1. REMOVE IGNITION KEY LIGHT 

Remove the screw and ignition key light. 

2. REMOVE COLUMN HOLE COVER 

(a) Remove the two bolts and column hole cover. 

(b) Remove the O-ring and cover plate. 

3. REMOVE INTERMEDIATE SHAFT 

(a) Remove the bolt from the main shaft. 

(b) Remove the two set bolts and retainer bracket. 

(c) Pull out the intermediate shaft from the column tube. 

4. REMOVE COLUMN TUBE 

Remove the four breakaway bracket bolts, and pull out the 
column tube. 



SR-24 STEERING - Steering Column (CANADA) 

D6379 

D6380 

5. REMOVE TENSION SPRINGS AND CORDS 

(a) Fully tilt the main shaft upward. 

(b) Using a screwdriver, pry out the cord tip and remove 
the springs and cords. 

6. REMOVE TELESCOPIC LEVER 

Remove the nut and telescopic lever. 

7. REMOVE TELESCOPIC LEVER LOCK BOLT 

8. REMOVE MAIN SHAFT ASSEMBLY 

(a) Remove the column tube stopper. 

(b) Pull out the main shaft assembly and then catch the 
two lock wedges by hand. 

HINT: Be careful the spline part of the main shaft does 
not come loose. 



STEERING - Steering Column (CANADA) SR-25 

9. REMOVE TWO TENSION SPRINGS 

10. REMOVE TILT LEVER RETAINER 

(a) Remove the bolt and two nuts. 

(b) Remove the tilt lever retainer, collar and cushion. 

SR2871 

11. REMOVE TENSION SPRING 

D6383 

12. REMOVE TILT LEVER RETAINER 

Remove the two nuts and tilt lever retainer. 

13. REMOVE SPACER AND PIN 

D6397 



SR-26 STEERING - Steering Column (CANADA) 

D6400 

D6402 

14. REMOVE TILT STEERING ADJUSTING NUT AND PIN 

15. REMOVE TILT STEERING SUPPORT STOPPER BOLT 

Remove the nut, support stopper bolt and cover. 

16. REMOVE SERRATION BOLTS 

Temporarily install the two nuts to the two serration bolts 
end for protection, and tap out the two serration bolts from 
the upper bracket. 

17. REMOVE COLUMN UPPER BRACKET 

(a) Remove the column upper bracket from the breaka-
way bracket. 

(b) Remove the two bolts. 



STEERING - Steering Column (CANADA) SR-27 

D6403 

(c) Remove the following parts: 
• Tilt steering No.1 support collar 
• Tilt-up control lever 
• Tilt adjust lever 
• No.1 tilt sub lever 
• Adjuster memory cover 
• Tilt steering No.2 support collar 
• No.2 tilt sub lever 
• Support shim 

(d) Using a chisel, remove the steering shaft thrust stop-
per with the three screws. 

18. REMOVE TWO STEERING PAWLS 

19. REMOVE TWO SERRATION BOLTS 

Temporarily install the two nuts to the two serration bolts 
end for protection, and tap out the serration bolts from the 
breakaway bracket. 

20. REMOVE THRUST STOPPER 

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

(b) Remove the thrust stopper. 

(c) Remove the O-ring from the thrust stopper. 



SR-28 STEERING - Steering Column (CANADA) 

06797 

06798 

SR2872 

SR1548 

06404 

INSPECTION AND REPAIR OF STEERING 
COLUMN 
1. INSPECT STEERING LOCK OPERATION 

2. 

Check that the steering lock mechanism operates properly. 

IF NECESSARY, REPLACE KEY CYLINDER 
(a) Place the ignition key at the ACC position. 
(b) Push down the stop key with a thin rod, and pull out 

the key cylinder. 
(c) Make sure that the ignition key is at the ACC position. 
(d) Install a new key cylinder. 

3. (wI AT) 
IF NECESSARY, REPLACE KEY INTERLOCK SOLENOID 
(a) Remove the two screws and solenoid. 
(b) Install a new solenoid with the two screws. 

ASSEMBLY OF STEERING COLUMN 
(See page SR-22) 

1. COAT ALL RABBING PARTS WITH MP GREASE 

2. INSTALL THRUST STOPPER 
(a) Install a new O-ring to the thrust stopper. 
(b) Install the thrust stopper. 
(c) Using snap ring pliers, install the snap ring. 

3. INSTALL STEERING SHAFT THRUST STOPPER 
Install the steering shaft thrust stopper with three new 
screws. 
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STEERING - Steering Column (CANADA) SR-29 

06799 

06801 

06802 

06803 

4. INSTALL NO.2 TILT SUB LEVER 
Install the No.2 tilt sub lever to the column upper bracket. 

5. SELECT NO.2 SUPPORT COLLAR 
Select a No.2 collar which will eliminate all play. 

Outer diameter mm (in.) 

17.989 - 17.996 
17.996 - 18.003 
18.003 - 18.010 
18.010 - 18.017 
18.017 - 18.024 

(0.7082 - 0.7085) 
(0.7085 - 0.7088) 
(0.7088 - 0.7091) 
(0.7091 - 0.7093) 
(0.7093 - 0.7096) 

6. INSTALL ADJUSTER MEMORY COVER 
Install the adjuster memory cover to the ratchet of the 
column upper bracket. 

7. INSTALL TILT-UP CONTROL LEVER AND NO.1 TILT SUB 
LEVER 
(a) Assemble the No.1 tilt sub lever to the tilt-up control 

lever. 

(b) Install the tilt-up control lever to the column upper 
bracket. 
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8. INSTALL TILT ADJUST LEVER 

(a) Align the tilt adjust lever hole to the adjuster memory 
cover pin. 

(b) Assemble the tilt adjust lever between the tilt-up con-
trol lever and No.1 tilt sub lever. 

9. SELECT NO.1 SUPPORT COLLAR 

Select a No.1 collar which will eliminate all play. 

Outer diameter mm (in.) 

17.989 - 17.996 
17.996 - 18.003 
18.003 - 18.010 
18.010 - 18.017 
18.017 - 18.024 

(0.7082 - 0.7085) 
(0.7085 - 0.7088) 
(0.7088 - 0.7091) 
(0.7091 - 0.7093) 
(0.7093 - 0.7096) 

10. INSTALL TWO SERRATION BOLTS AND TWO TILT 
PAWLS 

(a) Install the two serration bolts to the breakaway 
bracket. 

(b) Install the two pawls and one of the bushing with 
cutout portion. 

11. INSTALL COLUMN UPPER BRACKET 

(a) With the column upper bracket partially installed to 
the breakaway bracket, move the pawl toward the 
column upper bracket side and then completely install 
the column upper bracket. 

(b) Insert the serration bolt of No.1 support collar side. 
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12. INSTALL SUPPORT STOPPER BOLT 
Install the cover to the bolt, and align the cutout portion 
of the support stopper bolt and upper bracket, install it from 
inside of the column upper bracket. 

Torque: 110 kg-em (8 ft-Ib, 11 N·m) 

13. INSTALL SPACER AND PIN 

14. INSTALL TILT LEVER RETAINER 

(a) Install the tilt lever retainer with the collar, cushion 
and bolt. 

Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

(b) Temporarily install the two nuts and washers. 

(c) Hold the serration bolt and tighten the two nuts. 

Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

15. SELECT SUPPORT SHIM 
Select one or two shims which fit snugly when pressed 
in by hand. 

Mark Thickness mm (in.) 

None 0.197 - 0.203 (0.0078 - 0.0080) 

5 0.495 - 0.505 (0.0195 - 0.0199) 

8 0.795 - 0.805 (0.0313 - 0.0317) 

14 1.395 - 1.405 (0.0549 - 0.0553) 

18 1.795 - 1.805 (0.0707 - 0.0711) 
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16. INSTALL SERRATION BOLT, TILT STEERING ADJUSTING 
NUT AND PIN 

17. INSTALL TILT LEVER RETAINER 
(a) Install the tilt lever retainer. 
(b) Install the two nuts and washers. 
(c) Holding the serration bolts and tighten the nuts. 
Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

18. ADJUST ENGAGEMENT OF NO.2 TILT SUB LEVER 
(a) Pulling the No.2 tilt sub lever, disengage the pawl from 

the column upper bracket. 
(b) Moving the column upper bracket up or down, engage 

the opposite pawl with the column upper bracket. 

(c) Loosen the nut until the tilt steering adjusting nut turns 
smoothly. 

(d) Pushing the pawl toward the column upper bracket, 
engage the pawl with the upper bracket by moving 
the adjusting nut. 
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25.5 mm (1.004 in.) 
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(e) Tighten the nut as in figure and tighten the right and 
left bolts of the tilt lever. 

Torque: Nut 195 kg-em (14 ft-Ib, 19 N·m) 
Bolt 80 kg-em (69 in.-Ib, 7.8 N ·m) 

19. INSTALL TENSION SPRING 

20. INSTALL TWO TENSION SPRINGS 

21. INSTALL MAIN SHAFT ASSEMBLY 
(a) Install the two lock wedges to the column upper 

bracket. 

(b) Mark the main shaft as shown. 
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(c) Place the ignition key at the ACC position. 
(d) Insert the main shaft assembly into the upper bracket. 

(e) Install the column tube stopper. 

Torque: 80 kg-em (69 in.-Ib, 7.8 N·m) 

22. INSTALL TELESCOPIC LEVER LOCK BOLT 

Tighten the telescopic lever lock bolt with the telescopic 
lever. 

HINT: The bolt has LH threads. 

23. INSTALL TELESCOPIC LEVER 
(a) Install the telescopic lever so it parallels the main shaft. 
(b) Tighten the set nut. 

Torque: 145 kg-em (10 ft-Ib, 14 N·m) 

24. INSTALL TENSION SPRINGS AND CORDS 

(a) Fully tilt the main shaft upward. 
(b) Connect the spring and cord, and hook the spring to 

the hanger. 
(c) Using a screwdriver, hook the cord end to the column 

upper bracket. 



STEERING - Steering Column (CANADA) SR-35 

SR1622 

E2551 

SRl721 

SR3667 

25. INSTALL COLUMN TUBE TO BREAKAWAY BRACKET 

(a) Install the column tube to the breakaway bracket. 

(b) Place the bond cable. 

(c) Install and torque the four bolts. 

Torque: 195 kg-em (14 ft-Ib, 19 N·m) 

26. INSTALL INTERMEDIATE SHAFT TO COLUMN TUBE 

(a) Coat the O-ring of the thrust stopper with MP grease. 

(b) Install the intermediate shaft to the column tube. 

(c) Connect the universal joint of main shaft and inter-
mediate shaft. 

Torque: 260 kg-em (19 ft-Ib, 25 N ·m) 

(d) Match the mark on the shaft accords with the upper 
bracket surface, as shown. 

(e) Install the retainer bracket and two bolts. 

(f) Torque the two bolts. 
Torque: 280 kg-em (20 ft-Ib, 27 Nom) 

27. INSTALL COLUMN HOLE COVER 

(a) Install a new O-ring and cover plate to the column 
tube. 

(b) Align the cutout portion of the column tube to the pro-
trusion of the hole cover, and install with the two 
bolts. 

Torque: 130 kg-em (9 ft-Ib, 13 N·m) 

28. INSTALL IGNITION KEY LIGHT WITH SCREW 
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POWER STEERING 

Description 
PRINCIPLES OF POWER STEERING 

Power steering is one type of hydraulic device for 
utilizing engine power to reduce steering effort. 
Consequently, the engine is used to drive a pump 
to develop fluid pressure, and this pressure acts on 
a piston within the power cylinder so that the piston 
assists the rack effort. The amount of this as-
sistance depends on the extent of pressure acting 
on the piston. Therefore, if more steering force is 
required, the pressure must be raised. The varia-
tion in the fluid pressure is accomplished by a con-
trol valve which is linked to the intermediate shaft 
and the steering main shaft. 

NEUTRAL (STRAIGHT-AHEAD) POSITION 

Fluid from the pump is sent to the control valve. 
If the control valve is in the neutral position, all the 
fluid will flow through the control valve into the 
relief port and back to the pump. At this time, hardly 
any pressure is created and because the pressure 
on the cylinder piston is equal on both sides, the 
piston will not move in either direction. 

WHEN TURNING 

When the steering main shaft is turned in either 
direction, the control valve also moves, closing one 
of the fluid passages. The other passage then opens 
wider, causing a change in fluid flow volume and, 
at the same time, pressure is created. Consequent-
ly, a pressure difference occurs between both sides 
of the piston and the piston moves in the direction 
of the lower pressure so that the fluid in the cylinder 
is forced back to the pump through the control 
valve. 

Reservoir Tank 

Control 
Valve 

Power Cylinder 

Vane Pump 

Gear Housing 

Main Shaft 

Intermediate 
Shaft 

SR3116 

MW~E(PUMP~==~ 

~------t 

Relief Port 

Cylinder Piston 
SR2390 

SR2391 
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SERVICE HINT 

Troubles with the power steering system are usually 
concerned with hard steering due to the fact that 
there is no assist. In such cases, before attempt-
ing to make repairs, it is necessary to determine 
whether the trouble lies with the pump or with the 
gear housing. To do this, an on-vehicle inspection 
can be made by using a pressure gauge. 

ON-VEHICLE INSPECTION 

Power steering is a hydraulic device and problems 
are normally due to insufficient fluid pressure act-
ing on the piston. This could be caused by either 
the pump not producing the specified fluid pressure 
or the control valve in the gear housing not func-
tioning properly so that the proper fluid pressure 
can not be obtained. 

If the fault lies with the pump, the same symptoms 
will generally occur whether the steering wheel is 
turned fully to the right or left. On the other hand, 
if the fault lies with the control valve, there will 
generally be a difference between the amount of 
assist when the steering wheel is turned to the left 
and right, causing harder steering. However, if the 
piston seal of the power cylinder is worn, there will 
be a loss of fluid pressure whether the steering 
wheel is turned to the right or left and the symptoms 
will be the same for both. 

Before performing an on-vehicle inspection, a check 
must first be made to confirm that the power steer-
ing system is completely free of any air. If there is 
any air in the system, the volume of this air will 
change when the fluid pressure is raised, causing 
a fluctuation in the fluid pressure so that the pow-
er steering will not function properly. To determine 
if there is any air in the system, check to see if there 
is a change of fluid level in the reservoir tank when 
the steering wheel is turned fully to the right or left. 
For example, if there is air in the system, it will be 
compressed to a smaller volume when the steer-
ing wheel is turned, causing a considerable drop in 
the fluid level. If the system is free of air, there will 
be very little change in the level even when the fluid 
pressure is raised. This is because the fluid, being 
a liquid, does not change volume when com-
pressed. The little change in the fluid level is due 
to expansion of the hoses between the pump and 
gear housing when pressure rises. 

When Turning Neutral 

5R2392 5R2393 

Also, air in the system will sometimes result in an 
abnormal noise occuring from the pump or gear 
housing when the steering wheel is fully turned in 
either direction. 

This on-vehicle inspection must be performed ev-
ery time to ensure that the power steering system 
is working properly after overhauling or repairing 
the pump or gear housing. 

VANE PUMP 

The main component parts of the vane pump, such 
as the cam ring, rotor, vane plates and flow con-
trol valve are high precision parts and must be han-
dled carefully. Also, because this pump produces 
a very high fluid pressure, a-rings are used for seal-
ing each part. When reassembling the pump, al-
ways use new a-rings. 

In the flow control valve, there is a relief valve 
which controls the maximum pressure of the pump. 
The amount of this maximum pressure is very im-
portant; if it is too low, there will be insufficient 
power steering assist and if too high, it will have 
an adverse effect on the pressure hoses, oil seals, 
etc .. If the maximum pressure is either too high or 
too low due to a faulty relief valve, do not disas-
semble or adjust the relief valve, but replace the 
flow control valve as an assembly. 
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The clearance between the flow control valve and 
pump body installation hole is very important. 
After manufacture, the factory measures the size 
of the installation hole and outer circumference of 
the flow control valve, and punches a mark accord-
ingly. Therefore, when replacing the flow control 
valve, be sure to do so with one having the same 
mark in order to insure the proper clearance. 

./" 

Inscribed Mark 

( 
SR1510 

The functional parts of the pump which produce 
fluid pressure are the cam ring, rotor and vane 
plates, and these should be checked for wear. If 
the clearance between each is not within standard 
when reassembling, any worn parts should be 
replaced. 
In this case, the replaced cam ring and rotor should 
be of the same length (have the same mark), and 
the vane plates should be replaced with those hav-
ing a length corresponding to that mark, otherwise 
the proper thrust clearance cannot be obtained. If 
there is too much thrust clearance, there will be in-
sufficient fluid pressure at low speeds. If there is 
too little thrust clearance, it may result in seizure 
of the vane plates. 

SR3191 

Inscribed Mark 

SR2673 

GEAR HOUSING 

If the gear housing is secured directly in a vise dur-
ing overhaul, there is danger of deforming it, so al-
ways first secure it in the SST provided (rack and 
pinion steering rack housing stand) before placing 
it in the vise. 

SST 

SR1580 

The oil seals on both sides of the power cylinder 
are for the prevention of leakage of the high pres-
sure fluid which acts on the piston. Always use new 
oil seals when reassembling and be very careful not 
to scratch or damage them. 
Because of the high pressure, even the slightest 
scratch will cause fluid leakage, resulting in an in-
operative power steering system. 
Also, be very careful not to scratch the sliding por-
tion of the rack which makes contact with the oil 
seals. When removing the rack ends from the rack, 
it is very easy to cause a burr when holding the tip 
of the rack with a wrench. Therefore, before as-
sembling the rack, first check the tip for burrs and 
remove any with an oil stone. 
Teflon rings are used for the piston and control 
valve. These teflon rings are highly durable against 
wear, but if it is necessary to replace them, be care-
ful not to stretch the new ones. After installing a 
teflon ring into its groove, snug it down into the 
groove before assembly of the cylinder or housing 
to prevent possible damage. 

Bearing 
Pinion 

Teflon Ring 

Control Valve Shaft 
SR2400 
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As with the rack and pinion type steering, preload 
is very important. If the preload is not correct, it 
could result in such trouble as steering wheel play 
or shimmy or lack of durability, so always make sure 
that it is correct. 

SR1605 

PPS (Progressive Power Steering) 

In addition to the power steering functions, the PPS 
controls hydraulic pressure acting on the hydraul-
ic reaction chamber located in the control valve of 
the gear box to change steering characteristics ac-
cording to the vehicle speed. 

As a result, the wheels can be turned more lightly 
at low speeds or when steering during the vehicle 
stopped, while a responsive steering feeling is as-
sured at medium to high speeds. 

Power Steering 
ECU 

Vehicle Speed Sensor 

Steering Gear Housing 
SR2894 

Torsion Bar 

Rotary Valve 

Hydraulic 
IIN ..... !i-- Reaction 

Chamber 

IDLE-UP DEVICE 

SR2895 

The pump produces the maximum fluid pressure 
when the steering wheel is turned fully to the right 
or left and, at this time, there is a maximum load 
on the pump which causes a decrease in engine idle 
rpm. To solve this problem, vehicles are equipped 
with an idle-up device which acts to raise the en-
gine idle rpm whenever there is a heavy load on the 
pump. 

On EFI engines, when the piston of the air control 
valve is pushed by fluid pressure, the air valve opens 
and the volume of air by-passing the throttle valve 
is increased to regulate engine rpm. 

Surge Tank 

SR2402 

The idle-up device functions to raise engine idle rpm 
when pump fluid pressure acts on the air control 
valve, installed to the pump body, to control the 
flow of air. 



SR-40 STEERING - Power Steering (On-Vehicle Inspection) 
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On-Vehicle Inspection 
CHECK DRIVE BELT TENSION 

Using a belt tension gauge, check the drive belt tension. 
Belt tension gauge: 

Nippondenso BTG-20 (95506-00020) or 
Borroughs No.BT-33-73F 

Drive belt tension: 
New belt 
Used belt 

HINT: 

160 ± 20 Ib 
100 ± 20 Ib 

• "New belt" refers to a belt which has been less than 
5 minutes on a running engine. 

• "Used belt" refers to a belt which has been used on a 
running engine for 5 minutes or more. 

• After installing the drive belt, check that it fits properly 
in the ribbed grooves. 

FLUID LEVEL CHECK 
1. KEEP VEHICLE LEVEL 

2. BOOST FLUID TEMPERATURE 
With the engine idling at 1,000 rpm or less, turn the steer-
ing wheel from lock to lock several times to boost fluid tem-
perature. 
Fluid temperature: 80°C (176°F) 

3. CHECK FOR FOAMING OR EMULSIFICATION 
HINT: Foaming and emulsification indicate either the ex-
istence of air in the system or that the fluid level is too low. 

4. CHECK FLUID LEVEL IN RESERVOIR 
Check the fluid level and add fluid if necessary. 
Fluid: A TF DEXRON® II 
HINT: Check that the fluid level is within the HOT LEVEL 
of the tank. If the fluid is cold, check that it is within the 

SR1633 COLD LEVEL of the tank. 
~----------------------------~ 

CHECK IDLE-UP 
1. WARM UP ENGINE 

2. TURN AIR CONDITIONER SWITCH OFF 

3. CHECK IDLE-UP 

(al Fully turn the steering wheel. 
(b) Check that the engine rpm decreases when the air 

control valve hose is pinched. 
(c) Check that the engine rpm increases when the air 

control valve hose is released. 
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REPLACEMENT OF POWER STEERING FLUID 
1. JACK UP FRONT OF VEHICLE AND SUPPORT IT WITH 

STANDS 

2. REMOVE FLUID RETURN HOSE FROM RESERVOIR TANK 
AND DRAIN FLUID INTO CONTAINER 

3. WITH ENGINE IDLING, TURN STEERING WHEEL FROM 
LOCK TO LOCK WHILE DRAINING FLUID 

4. STOP ENGINE 

5. FILL RESERVOIR TANK WITH FRESH FLUID 
Fluid type: ATF DEXRON® IT 

6. START ENGINE AND RUN IT AT 1,000 RPM 
After 1 or 2 seconds, fluid will begin to discharge from the 
return hose. Stop the engine immediately at this time. 
NOTICE: Take care that some fluid remains left in the 
reservoir tank. 

7. REPEAT STEPS 5 AND 6 FOUR OR FIVE TIMES UNTIL 
THERE IS NO MORE AIR IN FLUID 

8. CONNECT RETURN HOSE TO RESERVOIR TANK 

9. BLEED POWER STEERING SYSTEM 
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BLEEDING OF POWER STEERING SYSTEM 
1. CHECK FLUID LEVEL IN RESERVOIR TANK 

Check the fluid level and add fluid if necessary. 
Fluid: ATF DEXRON® IT 

HINT: Check that the fluid level is within the HOT LEVEL 
of the tank. If the fluid is cold, check that it is within the 
COLD LEVEL of the tank. 

2. START ENGINE AND TURN STEERING WHEEL FROM 
LOCK TO LOCK THREE OR FOUR TIMES 

3. 

With the engine speed below 1,000 rpm, turn the steer-
ing wheel to left or right full lock and keep it there for 2 
- 3 seconds, then turn the wheel to the reverse full lock 
and keep it there for 2 - 3 seconds. 

CHECK THAT FLUID IN RESERVOIR IS NOT FOAMY OR 
CLOUDY AND DOES NOT RISE OVER MAXIMUM WHEN 
ENGINE IS STOPPED 
Measure the fluid level with the engine running. Stop the 
engine and measure the fluid level. 
Maximum rise: 5 mm (0.20 in.) 
If a problem is found, repeat steps 7 and 8. Repair the PS 
if the problem persists. 
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OIL PRESSURE CHECK 
1. CONNECT PRESSURE GAUGE 

2. 

3. 

(a) Disconnect the pressure line from the PS pump. 

(b) Connect the gauge side of the pressure gauge to the 
PS pump and the valve side to the pressure line. 

(c) Bleed the system. Start the engine and turn the steer-
ing wheel from lock to lock two or three times. 

(d) Check that the fluid level is correct. 

CHECK THAT FLUID TEMPERATURE IS AT LEAST 80°C 
(176°F) 

START ENGINE AND RUN IT AT IDLE 

4. CHECK FLUID PRESSURE READING WITH VALVE CLOSED 

Close the pressure gauge valve and observe the reading 
on the gauge. 

Minimum pressure: 75 kg/cm2 (1,067 psi, 7,355 kPa) 

NOTICE: 
• Do not keep the valve closed for more than 10 seconds. 
• Do not let the fluid temperature become too high. 
If pressure is low, repair or replace the PS pump. 

5. OPEN VALVE FULLY 

6. CHECK AND RECORD PRESSURE READING AT 1,000 RPM 

7. CHECK AND RECORD PRESSURE READING AT 3,000 RPM 

Check that there is 5 kg/cm2 (71 psi, 490 kPa) or less 
difference in pressure between the 1,000 rpm and 3,000 
rpm checks. 

If the difference is excessive, repair or replace the flow con-
trol valve of the PS pump. 
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A9403 
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8. CHECK PRESSURE READING WITH STEERING WHEEL 
TURNED TO FULL LOCK 
Be sure the pressure gauge valve is fully opened and the 
engine idling. 
Minimum pressure: 75 kg/cm2 (1,067 psi, 7,355 kPa) 
NOTICE: 
• Do not maintain lock position for more than 10 seconds. 
• Do not let the fluid temperature become too high. 
If pressure is low, the gear housing has an internal leak and 
must be repaired or replaced. 

9. MEASURE STEERING EFFORT 
(USA) 
(a) Center the steering wheel and run the engine at idle. 
(b) Using a spring balance, measure the steering effort 

in both directions. 
Maximum steering effort: 

wlo PPS 4.7 kg (10.36 Ib, 46 N) 
wi PPS 2.7 kg (5.95 Ib, 26 N) 

If steering effort is excessive, repair the power steering unit. 
HINT: Be sure to consider the tire type, pressure and con-
tact surface before making your diagnosis. 
(CANADA) 
(a) Center the steering wheel and run the engine at idle. 
(b) Using a torque meter, measure the steering effort in 

both directions. 
Maximum steering effort: 

wlo PPS 70 kg-cm (61 in.-Ib, 6.9 N·m) 
wi PPS 40 kg-cm (34 in.-Ib, 3.9 N ·m) 

If steering effort is excessive, repair the power steering unit. 
HINT: Be sure to consider tire type, pressure and contact 
surface before making your diagnosis. 

10. (wi PPS) 
MEASURE STEERING EFFORT 
(a) Disconnect the solenoid connector. 
(b) Using a spring balance or torque meter, measure the 

steering effort in both directions. 
(Reference) 
Maximum steering effort: 

SR2967 USA 5.7 kg (12.57 Ib, 56 N) 
L--___________ ___=.;,,;~ CANADA 85 kg-cm (74 in.-Ib, 8.3 N.m) 

If steering effort is not heavier, check the solenoid. 
HINT: Be sure to consider the tire type, pressure and con-
tact surface before making your diagnosis. 
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Power Steering Pump 
REMOVAL AND INSTALLATION OF POWER 
STEERING PUMP 
(7M-GE Engine) 

Remove and install the parts as shown. 

II ~3771;5:t(r.27', ii37/1) l-1 _________ ~~//11 
I )--------Suction Hose 

• I 

I 500 (36,49) f-I -----_-=--=--=--=~_Gb,._, -;~o~ ~ i 
Pressure Hose ~ d h~---'~--Air Control Valve 

~ Hose 

Drive Belt ---{ 

PS Pump Pulley - ___ ---\ 

I 440 (32, 43) I 

I kg-cm Ift-Ib, Nom) I : Specified torque 
• Non-reusable part 

SR1492 

Wood"" CV 
I~------- Power Steering Pump 

I 590 (43, 58) I 

_--?:ri~-----Engine Under Cover 

SR1546 

(MAIN POINTS OF REMOVAL AND INSTALLATION) 
1. REMOVE DRIVE BELT AND PULLEY 

Using SST, to hold the pulley, loosen the pulley set nut. 
SST 09278-54012 

2. ADJUST DRIVE BELT TENSION AFTER INSTALLING PS 
PUMP 

3. 

(See page SR-40) 

BLEED POWER STEERING SYSTEM 
(See page SR-42) 
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REMOVAL AND INSTALLATION OF POWER 
STEERING PUMP 
(7M-GTE Engine) 

Remove and install the parts as shown. 

No.1 and No.2 Air Hose Reservoir Tank 130 (9, 13) 
wI No.4 Air Cleaner Pipe wI Bracket 

190 (14, 19) 

" i 
+Gasket 

PS Pump 
500 (36,49) 

No.7 Air Cleaner Hose 
wI Air Flow Meter 

Drive Belt 

I 
I 
I Adjusting Strut 
I 

, , 

~ 

190 (14, 19) 

I 375 (27,37) 

:\----Engine Under Cover 

I kg-cm Ift-Ib, N·m) I : Specified torque 

+ Non-reusable part 
SR2'73 

(MAIN POINTS OF REMOVAL AND INSTALLATION) 

1. REMOVE POWER STEERING PUMP PULLEY 

(a) Using SST, hold the pulley, and loosen the nut until 
it can be turn by hand. 

SST 09278-54012 

(b) Loosen the PS pump set bolt until it can be turn by 
hand. 

(c) Remove the drive belt, pulley installation nut, pulley 
'--_____________ S_R2_'---163 and woodruff key. 
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2. ADJUST DRIVE BELT TENSION AFTER INSTALLING PS 
PUMP 
(See page SR-40) 

3. BLEED POWER STEERING SYSTEM 
(See page SR-42) 
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Pressure Port Union 
700 (51,69) 

COMPONENTS 

+O-Ring 

+O-Ring Section Port Union 
~----- Air Control Valve 

~ [370 (27,36) [ 

Adjust Stay ---/ 

420 (30, 41) 

r 
185 (13, 18) 

I kg-em (ft-Ib, N·m) I 
+ Non-reusable part 

Flow Control 
Valve 

Spring 

Wave Washer 

K".------ Rear Housing 
~ 470 (34, 46) [ 

Rotor Cam Ring +O-Ring 
~ Flow Control f Spring Seat Vane Plate 

Rear Side Plate 

Front Housing 
r +O-Ring 

Front Side Plate 
+O-Ring 

Specified torque 
Snap Ring 

DISASSEMBLY OF POWER STEERING PUMP 

1. MOUNT PS PUMP IN VISE 

2. REMOVE ADJUST STAY 

Remove the two bolts and stay. 

3. REMOVE AIR CONTROL VALVE 

4. REMOVE SUCTION PORT UNION 

SR1625 

Remove the two bolts and pull out the union with a O-ring. 



STEERING - Power Steering (Power Steering Pump) SR-49 

SR1500 

5. REMOVE FLOW CONTROL VALVE AND SPRING 

Remove the pressure port union, and remove the valve and 
spring. 

6. REMOVE FLOW CONTROL SPRING SEAT 

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

(b) Temporarily install a bolt and pull out the seat. 

7. REMOVE REAR HOUSING 

(a) Place matchmarks on the front and rear housings. 

(b) Remove the four bolts and rear housing. 

8. REMOVE REAR SIDE PLATE 

(a) Using a plastic hammer, tap the rotor shaft. 

(b) Remove the rear side plate. 

(c) Remove the three O-rings. 
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9. REMOVE ROTOR SHAFT WITH VANE PLATES, CAM RING 
AND ROTOR 
(a) Using a plastic hammer, tap out the rotor shaft as-

sembly. 
NOTICE: Be careful not to scratch the parts. 
(b) Remove the wave washer. 

10. DISASSEMBLE ROTOR SHAFT ASSEMBLY 
(a) Remove the cam ring and vane plates. 
(b) Using snap ring pliers, remove the snap ring. 
(c) Remove the rotor and plate from the rotor shaft. 
NOTICE: Be careful not to scratch the rotor. 
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INSPECTION AND REPAIR OF POWER 
STEERING PUMP 
1 . INSPECT OIL CLEARANCE BETWEEN ROTOR SHAFT AND 

BUSHING 
Using a micrometer and calipers, measure the oil clearance. 

Standard clearance: 0.01 - 0.03 mm 
(0.0004 - 0.0012 in.) 

Maximum clearance: 0.07 mm (0.0028 in.) 
Z6770 SR1507 If the clearance is greater than maximum, replace the en-

L...-_______________ ---' tire PS pump. 

Z5090 

SR3191 

Inscribed Mark 

SR2673 

x 
Compressed Air 

SR1509 

2. INSPECT ROTOR AND VANE PLATES 
(a) Using a micrometer, measure the height, thickness 

and length of the vane plates. 
Minimum height: 8.1 mm (0.319 in.) 
Minimum thickness: 1.797 mm (0.0707 in.) 
Minimum length: 14.988 mm (0.5901 in.) 

(b) Using a feeler gauge, measure the clearance between 
the rotor groove and vane plate. 

Maximum clearance: 0.03 mm (0.0012 in.) 
If the clearance is greater than maximum, replace the vane 
plate and/or rotor with one stamped with the same mark 
of the cam ring. 
Inscribed mark: 1, 2, 3, 4 or None 
HINT: There are five vane plate lengths with the follow-
ing rotor and cam ring marks: 

Rotor and cam Vane plate length mm (in.) ring mark 

None 14.996 - 14.998 (0.5904 - 0.5905) 

1 14.994 - 14.996 (0.5903 - 0.5904) 

2 14.992 - 14.994 (0.5902 - 0.5903) 

3 14.990 - 14.992 (0.59016 - 0.59024) 

4 14.988 - 14.990 (0.5901 - 0.5902) 

3. INSPECT FLOW CONTROL VALVE 
(a) Coat fluid to the valve and check that it falls smooth-

ly into the valve hole by its own weight. 

(b) Check the flow control valve for leakage. 
Close one of the holes and apply compressed air [4 
- 5 kg/cm2 (57 - 71 psi, 392 - 490 kPa)] into the 
opposite side, and confirm that air does not come out 
of the end hole. 
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SR0044 

SR1511 

SR1512 

SR1513 

If necessary, replace the valve with one having the same 
letter as on the front housing. 
Inscribed mark: A, B, C, 0, E or F 

4. INSPECT FLOW CONTROL VALVE SPRING 
Using a scale, measure the free length of the spring. 
Free length: 37 - 39 mm (1.46 - 1.54 in.) 
If the free length is not within specification, replace the 
spring. 

5. IF NECESSARY, REPLACE OIL SEAL 
(a) Using a screwdriver, pry out the snap ring. 

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

(c) Using a 22 mm socket wrench, press in a new oil seal. 
(d) Coat the oil seal lip with MP grease. 
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(e) Using a screwdriver, install the snap ring. 

SR1511 



SR-54 STEERING - Power Steering (Power Steering Pump) 

ASSEMBL V OF POWER STEERING PUMP 
(See page SR-48) 

HINT: Coat all sliding surfaces with fluid before as-
sembling. 

1. ASSEMBLE ROTOR, FRONT SIDE PLATE AND SHAFT 
(a) Install the straight pin to the plate. 
(b) Place the side plate on the shaft. 

(c) Place the rotor on the shaft with the inscribed mark 
Inscribed Mark facing upward, and secure them with the snap ring. 

SR2975 

SR1640 

SR151a 

2. INSTALL ROTOR ASSEMBLY TO FRONT HOUSING 
(a) Install a new O-ring in the groove of the front side 

plate. 
(b) Install a new O-ring in the inside groove of the front 

housing. 
(c) Apply MP grease to the oil seal. 
(d) Install the wave washer and long straight pin in the 

front housing. 

(e) Using a plastic hammer, tap in the rotor assembly. 
NOTICE: Be careful not to damage the oil seal and O-rings. 

3. INSTALL CAM RING 
Insert the cam ring, with the inscribed mark facing outward. 
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SR 1519 

/ 

4. INSTALL VANE PLATES 
Install the vane plates with the round end facing outward. 

5. INSTALL REAR SIDE PLATE 

(a) Install two new O-rings into the groove of the side 
plate. 

(b) Align the holes of the side plate with the pins, and 
install the side plate. 

6. INSTALL REAR HOUSING 

(a) Align the matchmarks on the housings and install a 
new O-ring and the rear housing with the four bolts. 

(b) Torque the four bolts. 

Torque: 470 kg-em (34 ft-Ib, 46 N·m) 

7. CHECK ROTOR SHAFT ROTATION CONDITION 

(a) Check that the rotor shaft rotates smoothly without 
any abnormal noise. 

(b) Temporarily install the pulley nut and check the rotat-
ing torque. 

Rotating torque: 2.8 kg-em (2.4 in.-Ib, 0.3 N ·m) or less 

8. INSTALL FLOW CONTROL SPRING SEAT 

(a) Install a new O-ring in the spring seat. 

(b) Insert the spring seat and, using snap ring pliers, in-
stall the snap ring. 



SR-56 STEERING - Power Steering (Power Steering Pump) 

SA 1526 

" SA 1527 

9. INSTALL FLOW CONTROL VALVE AND SPRING 
Insert the spring and valve into the housing. 

10. INSTALL PRESSURE PORT UNION 

Install and torque the union. 

Torque: 700 kg-em (51 ft-Ib, 69 Nom) 

11 . INSTALL SUCTION PORT UNION 

(a) Install a new O-ring in the union. 

(b) Push in the union, and install the two bolts. 
(e) Torque the two bolts. 

Torque: 130 kg-em (9 ft-Ib, 13 Nom) 

12. INSTALL AIR CONTROL VALVE 

Torque: 370 kg-em (27 ft-Ib, 36 Nom) 

13. INSTALL DRIVE BELT ADJUST STAY 

Install and torque the two bolts. 

Torque: 12 mm bolt 185 kg-em (13 ft-Ib, 18 Nom) 
14 mm bolt 420 kg-em (30 ft-Ib, 41 Nom) 
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Gear Housing 
REMOVAL AND INSTALLATION OF STEERING 
GEAR HOUSING 

w/o PPS 

• Cotter Pin~ 
I 500(36,49) ~ 

Pressure and ----,-~~ 
Return Line 

Remove and install the parts as shown. 

500 (36,49) 

f #,--,n",m.d;". Sh,ft 

wI PPS 

I 770 (56, 76) , 

Bracket------{}b t ( 
Grommet --------.(¢) ~ 

® 

~ 330 (24, 32) 

Gear Housing 

• Gasket , 
Pressure and ~--- Heat )nsulator 
Return Line ~ 

~nni~4Q\l._~,d";:--•• Cotter Pin I 500 (36, 49) I!i!J 
525 (38,511 

[277~0~(~56~,~76~)J----t' , 

Bracket ------~ 

Grommet -------1f() 

No.1 In"k. Conn,,'o, --? 
I kg·cm (ft-Ib, N·m) I : Specified torque 

• Non-reusable part 

L..I __ ~--:! ~ j---,n",m'd;'''Sh'ft 

::/ ~'a------f~UiI?4ffil :~ 330 (24, 32) I 
d 

Gear Housing 

SR2976 
SR2874 
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SR3670 

Matchmarks 

J~O 
0F-1 \\ , I SR1529 

SR1530 

(MAIN POINTS OF REMOVAL AND 
INSTALLATION) 

(USA) 

NOTICE: When disconnecting the universal joint during 
removal of the gear housing, remove the steering wheel 
and perform centering of the spiral cable. 
(See page AB-15) 

If the operation is performed without removing the steer-
ing wheel, use the procedure below to make sure the steer-
ing wheel is firmly fixed in position and cannot turn. 

1. DISCONNECT UNIVERSAL JOINT 

2. 

(a) Position the front wheels facing straight ahead. 

(b) Using the seat belt of the driver's seat, fix the steer-
ing wheel so that it does not turn. 

(c) Place matchmarks on the universal joint and control 
valve shaft. 

(d) Remove the universal joint bolt of the control valve 
shaft side. 

(e) Loosen the universal joint bolt of the main shaft side. 
(f) Pull out the universal joint from the control valve shaft. 

DISCONNECT TIE ROD ENDS 
(a) Remove the two cotter pins and nuts. 

(b) Jack up the lower arm and using SST, disconnect the 
two tie rod ends. 

SST 09611-12010 
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Matchmarks 

~o 11 SR1529 

3. (w/o PPS) 

4. 

DISCONNECT AND CONNECT RETURN LINE 

Using SST, disconnect and connect the return line. 

SST 09631-22020 
Torque: 450 kg-em (33 ft-Ib, 44 Nom) 

CONNECT UNIVERSAL JOINT 

(a) Set the gear housing so that it matches the dimen-
sion shown below, with the gear housing at the center 
point. 

331 mm (13.03 in.) 

SR3698 

HINT: The dimension of the tie rod end is a reference 
value, so always adjust the toe-in before tightening the lock 
nut. 
(b) Align matchmarks on the universal joint and control 

valve shaft and connect them. 

5. CENTER SPIRAL CABLE 

If the steering wheel has been removed, or the steering 
wheel may have moved during the operation, always per-
form centering of the spiral cable. 
(See page AB-16) 

6. CHECK STEERING WHEEL CENTER POINT 

7. CHECK TOE-IN 
(See page FA-6) 
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Matchmarks 

~()SR1529 

SR1530 

SST 

O~() 
SR1531 

(CANADA) 
1. DISCONNECT UNIVERSAL JOINT 

2. 

(a) Place matchmarks on the universal joint and control 
valve shaft. 

(b) Remove the universal joint bolt of the control valve 
shaft side. 

(c) Loosen the universal joint bolt of the main shaft side. 
(d) Pull out the universal joint from the control valve shaft. 

DISCONNECT TIE ROD ENDS 
(a) Remove the two cotter pins and nuts. 
(b) Jack up the lower arm and using SST, disconnect the 

two tie rod ends. 
SST 09611-12010 

3. (w/o PPS) 
DISCONNECT AND CONNECT RETURN LINE 
Using SST, disconnect and connect the return line. 
SST 09631-22020 

Torque: 450 kg-em (33 ft-Ib, 44 Nom) 

4. CHECK STEERING WHEEL CENTER POINT 

5. CHECK TOE-IN 
(See page FA-6) 



700 (51, 69) f-----( 
*570 (41, 56) 
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COMPONENTS (w/o PPS) 

300 (22, 29) 
*240 (17, 24) 

250 (18,25) 
*200 (14, 20) 

Spacer 

Turn Pressure Tube 

~ S"t D 
Rack Guide 

Spring 

Dust Cover 

~==---- d 
Contml V:"~ ~~"~~g C· @ 

• Upper Bearing ~ 

* 315 (23, 31) 

• Oil Seal 

Spring Seat 

• Teflon Ring 

* Rack Guide Spring Cap 

Rack End 
1,050 (76, 103) 
*940 (68, 92) 

* Lock Nut 
700 (51,69) 

*570 (41, 56) 

• Claw Washer 

~C) Rack 

.O-Ring 

Of 
Tie Rod End 

I kg-cm (ft-Ib, N-iiil] 

• Non-reusable part * Precoated part 
* For use with SST 

Specified torque 

• Teflon Ring 

I 195 (14, 19) 

SR-61 

SR2977 
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SST 

SR1580 

SST 

SR1581 

Matchmarks 

§~J 0001 -------j~. ~ 
D8338 

SR1582 

F-----SST 

SR1537 

DISASSEMBLY OF STEERING GEAR HOUSING 

1. CLAMP GEAR HOUSING IN VISE 

2. 

Using SST, secure the steering gear in a vise. 

SST 09612-00012 

REMOVE RIGHT AND LEFT TURN PRESSURE TUBES 

Using SST, remove the pressure tubes. 

SST 09633-00020 

3. REMOVE TIE ROD ENDS 

(a) Loosen the clamp lock nut and place matchmarks on 
the tie rod tube and rack end. 

(b) Remove tie rod ends. 

4. REMOVE RACK BOOTS 

5. 

(a) Remove the clips and clamps. 

(b) Remove the rack boots. 

REMOVE RACK ENDS AND CLAW WASHERS 

(a) Unstake the claw washers. 

NOTICE: Avoid any impact to the rack. 

(b) Using SST, remove the rack ends. 

SST 09612-24014 (09617-24011) 
09617-14010 

(c) Remove the claw washers. 
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I ~~~i 

~R1585 

SR1539 

~'---'-""l--'>.. __ SST 

6. REMOVE RACK GUIDE SPRING CAP LOCK NUT 

Using SST, remove the rack guide spring cap lock nut. 
SST 09612-24014 (09617-24020) 

7. REMOVE RACK GUIDE SPRING CAP 

Using SST, remove the rack guide spring cap. 
SST 0961 2-24014 (09612-10022) 

8. REMOVE RACK GUIDE SPRING, RACK GUIDE AND SEAT 

9. REMOVE BEARING GUIDE LOCK NUT 

Using SST, remove the lock nut. 
SST 09612-24014 (09617-24020) 

10. REMOVE BEARING GUIDE NUT 

Using SST, remove the bearing guide nut. 
SST 09612-24014 (09612-10022) 

11. REMOVE DUST COVER 
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SR1541 

SR1587 

SR1588 

SR1542 

SR 1350 SR 1734 

12. REMOVE CONTROL VALVE HOUSING 

(a) Place matchmarks on the valve housing and rack 
housing. 

(b) Remove the two bolts. 

(c) Pull out the valve housing. 

(d) Remove the O-ring from the rack housing. 

13. REMOVE CONTROL VALVE SPRING SEAT AND SPRING 

14. REMOVE CONTROL VALVE 

Remove the control valve and bearing. 
HINT: Do not fall out the bearing. 

15. REMOVE CYLINDER END STOPPER. SPACER. OIL SEAL 
AND RACK 

(a) Using snap ring pliers. remove the snap ring. 

(b) Using SST. press the rack until the end stopper slightly 
touches the press block. 

SST 09612-24014 (09612-10061) 

(c) Pull out the rack with the cylinder end stopper, spacer 
and oil seal. 

HINT: If necessary, slightly tap the rack end with a brass 
bar and hammer. 
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f----SST 

P.---SST 

SR1589 

SR1590 

f----SST 

t----SST 

A9352 

16. REMOVE CYLINDER HOUSING OIL SEAL AND SPACER 
Using SST, press out the oil seal and spacer. 
SST 09631-12020, 09631-20031 

INSPECTION AND REPAIR OF GEAR HOUSING 
COMPONENTS 
1 . INSPECT RACK 

(a) Check the rack for runout and for teeth wear or 
damage. 

(b) Check the back surface for wear or damage. 
If faulty, replace it. 
Maximum runout: 0.3 mm (0.012 in.) 

2. IF NECESSARY, REPLACE RACK HOUSING OIL SEAL 
(a) Using a screwdriver, pry out the oil seal. 

(b) Using SST, drive in a new oil seal. 
SST 09630-24013 (09631-24070), 09631-12020 

3. IF NECESSARY, REPLACE CONTROL VALVE HOUSING OIL 
SEAL AND BEARING 
(a) Using SST, press out the oil seal with the bearing. 
SST 09630-24013 (09620-24010), 09631-12020 
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B SST 
r=-<5 cr c- ,LlJ 

I~t-~~I 

~1~ SST 
JlI!I 06424 

[@J [(lR) 

~ lC=::8+- SST 

06425 

..... 

Z5646 

Z5647 

""" 

E2828 

4. 

(b) Using SST, press in a new oil seal. 
SST 09630-24013 (09620-24020), 09631-12020 

(c) Using SST, press in a new bearing. 
SST 09630-24013 (09620-24030), 09631-12020 

IF NECESSARY, REPLACE TEFLON RING AND O-RING 
(a) Remove the teflon ring and O-ring. 
NOTICE: Be careful not to damage the steering rack . 

(b) Install a new O-ring. 

(c) Install a new teflon ring to SST and expand it. 
SST 09630-24013 (09631-24020) 

(d) Install the teflon ring to the piston. 



Ring 
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Z5636 

87397 

"eJ 
SST ------- 87398 

87399 

(e) Coat the teflon ring with power steering fluid and snug 
it down with your fingers. 

(f) Carefully slide the tapered end of SST over the teflon 
ring to seat it. 

SST 09630-24013 (09631-24030) 

5. IF NECESSARY. REPLACE CONTROL VALVE TEFLON 
RINGS 
(a) Using a screwdriver, remove the teflon rings. 

NOTICE: Be careful not to damage the control valve. 

(b) Install new teflon rings to SST and expand them. 

SST 09630-24013 (09620-24040) 

(c) Install the expanded teflon rings to the control valve 
and snug them down with your fingers. 



SR-68 

SST---[J 
STEERING - Power Steering (Gear Housing) 

67400 

SR1592 

(d) Coat the teflon rings with power steering fluid, and 
carefully slide the tapered end of SST over the teflon 
rings to seat the rings. 

SST 09630-24013 (09620-24050) 

6. IF NECESSARY, REPLACE UNION SEAT 

(a) Using a screw extractor, remove the union seat. 

(b) Using a plastic hammer and extension bar, tap in a 
new union seat. 
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.. Molybdenum disulphide lithium base grease 

¢=:J Power steering fluid 

-
( 

F= 

-SST 

~ ~m 
I I ~ SST 

1-1 

E9721 

SR2178 

ASSEMBLY OF GEAR HOUSING 
(See page SR-61) 

1. COAT POWER STEERING FLUID OR GREASE ON 
FOLLOWING PARTS: 

SR1730 

2. INSTALL CYLINDER HOUSING OIL SEAL AND SPACER 

(a) Coat a new oil seal lip with power steering fluid. 
(b) Insert SST into the oil seal and spacer. 
SST 09631-12020, 09631-22070 
(c) Tap in the spacer and oil seal softly. 

3. INSTALL RACK 

(a) Install SST to the rack. 
HINT: If necessary, scrape the burrs off the rack teeth 
end and burnish. 
SST 09631-20102 
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~ __ SST 

...... r~ 
A0811 

Vinyl Tape 

SR1594 

SST 

SR1596 

SR1542 

(b) Coat SST with power steering fluid. 
(c) Insert the rack into the cylinder. 
(d) Remove SST. 

4. INSTALL CYLINDER END STOPPER, OIL SEAL AND 
SPACER 

(a) To prevent oil seal lip damage, wind vinyl tape on the 
steering rack end, and apply power steering fluid. 

(b) Install a new oil seal by pushing it into the cylinder 
in the direction shown in drawing, without tilting. 

(c) Install the spacer. 

(d) Using SST, drive in the cylinder end stopper. 
SST 09612-22011 

(e) Using snap ring pliers, install the snap ring. 
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SR1597 

SR2970 

SR159B 

SR15B7 

SR1544 

5. AIR TIGHTNESS TEST 
[TEST 1] 

6. 

(a) Install SST to the unions of the cylinder housing. 
SST 09631-12070 
(b) Apply 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacu-

um for about 30 seconds. 
(c) Check that there is no change in the vacuum. 
If there is change in the vacuum, check the oil seals instal-
lation. 

[TEST 2] 
(a) Remove the L joint from SST. 
SST 09631-1 2070 
(b) Install L joint to the union of the control valve side. 
(c) Apply 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacu-

um for about 30 seconds. 
(d) Check that there is no change in the vacuum. 
If there is change in the vacuum, check the teflon ring and 
O-ring of the rack. 

INSTALL CONTROL VALVE 
(a) Coat the teflon rings with power steering fluid. 
(b) Push the control valve into the housing. 

7. INSTALL O-RING, SPRING AND CONTROL VALVE SPRING 
SEAT 
(a) Coat a new O-ring with power steering fluid, and in-

stall it to the rack housing. 
(b) Install the spring and spring seat as shown. 

8. INSTALL CONTROL VALVE HOUSING 
(a) Apply sealant to 2 or 3 threads of the bolt end. 
Sealant: Part No.08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Align the matchmarks on the valve housing and rack 

housing. 
(c) Install and torque the two bolts. 
Torque: 315 kg-em (23 ft-Ib, 31 N ·m) 
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SR1600 

9. INSTALL CONTROL VALVE LOWER BEARING 

10. INSTALL BEARING GUIDE NUT 
(a) Apply sealant to 2 or 3 threads of the guide nut. 
Sealant: Part No.08833-00080 THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Using SST, torque the bearing guide nut. 
SST 09612-24014 (09612-10022) 
Torque: 150 kg-em (11 ft-Ib, 15 Nom) 

(c) Using SST and torque meter, loosen the bearing guide 
nut until the preload is within specification. 

SST 09612-24014 (09612-10022), 09616-00010 
Preload (turning): 4.5 - 6.5 kg-em 

(3.9 - 5.6 in.-Ib, 0.4 - 0.6 Nom) 

11. INSTALL BEARING GUIDE LOCK NUT 
(a) Apply sealant to 2 or 3 threads of the lock nut. 
Sealant: Part No.08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Using SST, install and torque the lock nut. 
SST 09612-24014 (09612-10022, 09617-24020) 
Torque: 570 kg-em (41 ft-Ib, 56 Nom) 
HINT: Use a torque wrench with a fulcrum length of 340 

SR1602 mm (13.39 in.). 
~--------------------------~ 

(c) Recheck the preload. 
Preload (turning): 4.5 - 6.5 kg-em 

(3.9 - 5.6 in.-Ib, 0.4 - 0.6 Nom) 

12. INSTALL RACK GUIDE SEAT, RACK GUIDE AND RACK 
GUIDE SPRING 
(a) Install the rack guide with the seat. 

(b) Install the spring. 



SST 
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SR1603 

SR1604 

1\ 
~SR1585 

13. ADJUST TOTAL PRELOAD 
(a) Apply sealant to 2 or 3 threads of the spring cap. 
Sealant: Part No.08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Using SST, install and torque the spring cap. 
SST 09612-24014 (09612-10022) 
Torque: 250 kg-em (18 ft-Ib, 25 N·m) 

(c) Using SST, return the rack guide spring cap 15°. 
SST 09612-24014 (09612-10022) 

(d) Turn the control valve shaft right and left one or two 
times. 

(e) Loosen the spring cap until the rack guide compres-
sion spring is not functioning. 

(f) Using SST and a torque meter, tighten the rack guide 
spring cap until the preload is within specification. 

SST 09612-24014 (09612-10022), 09616-00010 
Preload (turning): 9 - 12 kg-em 

(7.8 - 10.4 in.-Ib, 0.9 - 1.2 N ·m) 
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Fulcrum Length 

'\\V1'------=- SST 
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SR1606 

D0945 

D0946 

SR1732 

14. INSTALL RACK GUIDE SPRING CAP LOCK NUT 
(a) Apply sealant to 2 or 3 threads of the lock nut. 
Sealant: Part No.08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Using SST, install and torque the lock nut. 
SST 09612-24014 (09612-10022, 09617-24020) 
Torque: 570 kg-em (41 ft-Ib, 56 N·m) 
HINT: Use a torque wrench with a fulcrum length of 340 
mm (13.39 in.). 

(c) Recheck the total preload. 

15. INSTALL DUST COVER 

16. INSTALL CLAW WASHERS AND RACK ENDS 
(a) Install new claw washers. 
(b) Using SST, install and torque the rack ends. 
SST 09612-24014 (09617-24011) 

09617-14010 
Torque: 940 kg-em (68 ft-Ib, 92 N·m) 

HINT: Use a torque wrench with a fulcrum length of 425 
mm (16.73 in.). 

17. STAKE CLAW WASHERS 
Using a brass bar and hammer, stake the two claw 
washers. 

18. INSTALL RACK BOOTS, CLAMPS AND CLIPS 
(a) Insure that the tube hole is not clogged with grease. 
HINT: If the tube hole is clogged, the pressure inside the 
boot will change after it is assembled and the steering wheel 
turned. 



STEERING - Power Steering (Gear Housing) SR-75 

SR1642 

Matchmarks 

~~.nnni -~ =iQ[TI 

D8338 

SR2941 

SR1612 

(b) Install the boots. 

HINT: Be careful not to damage or twist the boots. 

(c) Install the clamps with the ends facing downward. 

(d) Install the clips with the ends facing outward. 

19. INSTALL TIE ROD ENDS 

(a) Screw the tie rod ends onto the rack ends until the 
matchmarks are aligned. 

(b) After adjusting toe-in, torque the clamp nuts. 

20. INSTALL RIGHT AND LEFT TURN PRESSURE TUBES 

(a) Install new four union seats. 

(b) Using SST, install and torque the tubes. 

SST 09633-00020 

Torque: 
Valve housing side 200 kg-em (14 ft-Ib, 20 N·m) 
Raek housing side 240 kg-em (17 ft-Ib, 24 N ·m) 

HINT: Use a torque wrench with a fulcrum length of 300 
mm (11.81 in.). 
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COMPONENTS (wI PPS) 

Pressure Control Valve 

300 (22, 29) 
*240 (17, 24) 

350 (25, 34) 

Turn Pressure Tube 
Q 

Control Valve Housing 

185 (13, 18) 

~GaSket 

Cylinder End Stopper 
Spacer 

Control Valve 

Upper Bearing " @, OBS,,,' 

~sp,,,,, 9 

Rack Guide ---£1j 
~W * Rack Guide Spring Cap ~~ 

~ :pL, 5", 
Rack End 

1,050 (76, 103) 
*940 (68, 92) 

Tie Rod End 

* Lock Nut 

• Teflon Ring---@f 

195(14,19) .O-Ring 

I kg-cm (ft-Ib, N·m) I : Specified torque 

• Non-reusable part * Precoated part 
* For use with SST 

r~ ~~ower Bearing 

'() ~self-LOCking Nut 
I 600 (43, 59) I 

* Rack Housing Cap 
I 700 (51,69) I 

Rack 

SR2942 
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DISASSEMBLY OF STEERING GEAR HOUSING 
1. CLAMP GEAR HOUSING IN VISE 

Using SST, secure the steering gear in a vise. 
SST 09612-00012 

2. REMOVE RIGHT AND LEFT TURN PRESSURE TUBES 
(a) Remove the two union bolts and four gaskets. 
(b) Using SST, remove the pressure tubes. 
SST 09633-00020 

3. REMOVE TIE ROD ENDS 
(a) Loosen the clamp lock nut and place matchmarks on 

the tie rod tube and rack end. 
(b) Remove tie rod ends. 

4. REMOVE RACK BOOTS, CLAMPS AND CLIPS 

5. REMOVE RACK ENDS AND CLAW WASHERS 
(a) Unstake the claw washers. 
NOTICE: Avoid any impact to the rack. 

(b) Using SST, remove the rack ends. 
SST 0961 2-24014 (0961 7 -24011 ) 

09617-14010 

(c) Remove the claw washers. 
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6. REMOVE RACK GUIDE SPRING CAP LOCK NUT 

Using SST, remove the rack guide spring cap lock nut. 
SST 09612-24014 (09617-24020) 

7. REMOVE RACK GUIDE SPRING CAP 

Using SST, remove the rack guide spring cap. 
SST 0961 2-24014 (0961 2-10022) 

8. REMOVE RACK GUIDE SPRING, RACK GUIDE AND SEAT 

9. REMOVE RACK HOUSING CAP 

10. REMOVE SELF-LOCKING NUT 

Using SST, remove the self-locking nut. 
SST 09616-00010 

11. REMOVE DUST COVER 
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12. REMOVE CONTROL VALVE HOUSING 
(a) Place matchmarks on the valve housing and rack 

housing. 
(b) Using a hexagon wrench, remove the two bolts. 
(c) Pull out the valve with the valve housing. 
(d) Remove the O-ring from the rack housing. 

13. REMOVE CONTROL VALVE 
Using a plastic hammer, tap out the control valve. 

14. REMOVE LOWER BEARING AND SPACER 

15. REMOVE CYLINDER END STOPPER, SPACERS, OIL SEAL 
AND RACK 
(a) Using snap ring pliers, remove the snap ring. 

(b) Using SST, press the rack until the end stopper slightly 
touches the press block. 

SST 09612-24014 (09612-10061) 
(c) Pull out the rack with the cylinder end stopper, two 

spacers and oil seal. 
HINT: If necessary, slightly tap the rack end with a brass 
bar and hammer. 
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16. REMOVE CYLINDER HOUSING OIL SEAL AND SPACER 
Using SST, tap out the oil seal and spacer. 
SST 09631-12020, 09631-20031 

INSPECTION AND REPAIR OF GEAR HOUSING 
COMPONENTS 
1. INSPECT RACK 

(a) Check the rack for runout and for teeth wear or 
damage. 

(b) Check the back surface for wear or damage. 
If faulty, replace it. 
Maximum runout: 0.3 mm (0.012 in.) 

2. IF NECESSARY, REPLACE RACK HOUSING BEARING AND 
OIL SEAL 
(a) Using SST, remove the bearing. 

SST 09612-30012 
NOTICE: Be careful not to damage the rack housing. 

(b) Using SST, remove the oil seal. 
SST 09612-30012 
NOTICE: Be careful not to damage the rack housing. 

(c) Using SST, install a new oil seal. 
SST 09620-30010 (09624-30010, 09631-00020) 
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(d) Using SST, press in a new bearing. 
SST 09620-30010 (09626-30010, 09631-00020) 

3. IF NECESSARY, REPLACE CONTROL VALVE HOUSING OIL 
SEAL AND BEARING 
(a) Using SST, press out the oil seal with the bearing. 
SST 09630-24013 (09620-24010), 09631-12020 

~SST 
(b) Using SST, press in a new oil seal. 
SST 09630-24013 (09620-24020),09631-12020 
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(e) Using SST, press in a new bearing. 
SST 09630-24013 (09620-24030), 09631-12020 

4. IF NECESSARY, REPLACE TEFLON RING AND O-RING 
(a) Remove the teflon ring and O-ring. 
NOTICE: Be careful not to damage the steering rack . 
(b) Install a new O-ring. 
(e) Expand a new teflon ring with your fingers. 

NOTICE: Be careful not to over-expand the teflon ring . 
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(d) Install the teflon ring to the steering rack. 
(e) Coat the teflon ring with power steering fluid and snug 

it down with your fingers. 

5. IF NECESSARY, REPLACE CONTROL VALVE TEFLON 
RINGS 

(a) Using a screwdriver, remove the teflon rings. 

NOTICE: Be careful not to damage the control valve. 

(b) Install new teflon rings to SST and expand them. 

SST 09631-20070 

(c) Install the expanded teflon rings to the control valve. 

(d) Coat the teflon rings with power steering fluid, and 
snug them down with your fingers. 

NOTICE: Be careful not to damage the teflon rings. 

(e) Carefully slide the tapered end of the SST over the 
teflon rings to seat the rings. 

SST 09631-20081 

6. IF NECESSARY, REPLACE HYDRAULIC REACTION 
CHAMBER TEFLON RINGS AND O-RINGS 

(a) Remove the teflon rings and O-rings. 

NOTICE: Be careful not to damage the control valve. 

(b) Install two new O-rings. 

(c) Expand new teflon rings with your fingers. 

NOTICE: Be careful not to over-expand the teflon rings. 
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(d) Install the expanded teflon rings to the control valve. 
(e) Coat the teflon rings with power steering fluid, and 

snug them down with your fingers. 
NOTICE: Be careful not to damage the teflon rings. 

(f) Carefully slide the tapered end of the SST over the 
teflon rings to seat the rings. 

SST 09631-32020 

7. IF NECESSARY, REPLACE PRESSURE CONTROL VALVE 
(a) Using SST, remove the three bolts. 
SST 0931 3-30021 

(b) Remove the three O-rings from the housing. 
(c) Coat new three O-rings with power steering fluid, and 

install them on the control valve housing. 

(d) Using SST, install a new pressure control valve. 
SST 09313-30021 
Torque: 185 kg-cm (13 ft-Ib, 18 N-m) 
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ASSEMBLY OF STEERING GEAR HOUSING 
(See page SR-76) 

1 . COAT POWER STEERING FLUID OR GREASE ON FOLLOW-
ING PARTS: 

SR2944 

2. INSTALL CYLINDER HOUSING OIL SEAL AND SPACER 
(a) Coat a new oil seal lip with power steering fluid. 
(b) Insert SST into the oil seal and spacer. 
SST 09631-12020,09631-32010 
(c) Tap in the spacer and oil seal softly. 

3. INSTALL RACK 
(a) Install SST to the rack. 
HINT: If necessary, scrape the burrs off the rack teeth 
end and burnish. 
SST 09631-20102 
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(b) Coat SST with power steering fluid. 
(c) Insert the rack into the cylinder. 
(d) Remove SST . 

4. INSTALL CYLINDER END STOPPER, OIL SEAL AND 
SPACERS 

(a) To prevent oil seal lip damage, wind vinyl tape on the 
steering rack end, and apply power steering fluid. 

(b) Install the oil seal by pushing it into the cylinder in the 
direction shown in drawing, without tilting. 

(c) Install the two spacers. 

(d) Using SST, drive in the cylinder end stopper. 
SST 09620-30010 (09627-30010, 09631-00020) 

(e) Using snap ring pliers, install the snap ring. 
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5. AIR TIGHTNESS TEST 
[TEST 1] 
(a) Install SST to the unions of the cylinder housing. 
SST 09631-12070 

(b) Apply 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacu-
um for about 30 seconds. 

(c) Check that there is no change in the vacuum. 

If there is change in the vacuum, check the oil seals instal-
lation. 

[TEST 2] 

(a) Remove the L joint from SST. 
SST 09631-1 2070 

(b) Install L joint to the union of the cylinder end side. 
(c) Apply 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacu-

um for about 30 seconds. 
(d) Check that there is no change in the vacuum. 
If there is change in the vacuum, check the teflon ring and 

SR2885 O-ring of the rack. 
~----------------------------~ 

SR2886 
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6. INSTALL CONTROL VALVE 
(a) Coat the teflon rings with power steering fluid. 
(b) Push the control valve into the housing. 

7 . INSTALL CONTROL VALVE HOUSING 
(a) Coat a new O-ring with power steering fluid, and in-

stall it to the housing. 
(b) Align the match marks on the valve housing and rack 

housing. 
(c) Using a hexagon wrench, temporarily tighten the two 

bolts. 
(d) Using SST, tighten the two bolts. 
SST 0931 3-30021 

Torque: 185 kg-em (13 ft-Ib, 18 N·m) 

8. INSTALL LOWER BEARING AND SPACER 
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9. INSTALL SELF-LOCKING NUT 
Using SST, install a new self-locking nut. 
SST 0961 6-00010 
Torque: 600 kg-em (43 ft-Ib, 59 N·m) 

10. INSTALL RACK HOUSING CAP 
(a) Apply sealant to 2 or 3 threads of the cap. 
Sealant: Part No. 08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Install the cap. 
Torque: 700 kg-em (51 ft-Ib, 69 N·m) 

(c) Using a pin punch and hammer, stake the cap. 

11. INSTALL RACK GUIDE SEAT, RACK GUIDE AND RACK 
GUIDE SPRING 

12. ADJUST TOTAL PRELOAD 
(a) Apply sealant to 2 or 3 threads of the spring cap. 
Sealant: Part No. 08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Using SST, install and torque the spring cap. 
SST 09612-24014 (09612-10022) 
Torque: 250 kg-em (18 ft-Ib, 25 N·m) 
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(c) Using SST, return the rack guide spring cap 15°. 
SST 09612-24014 (09612-10022) 
(d) Turn the control valve shaft right and left one or two 

times. 
(e) Loosen the spring cap until the rack guide compres-

sion spring is not functioning. 

(f) Using SST and a torque meter, tighten the rack guide 
spring cap until the preload is within specification. 

SST 09612-24014 (09612-10022), 09616-00010 
Preload (turning): 9 - 12 kg-em 

(7.8 - 10.4 in.-Ib, 0.9 - 1.2 Nom) 

13. INSTALL RACK GUIDE SPRING CAP LOCK NUT 
(a) Apply sealant to 2 or 3 threads of the lock nut. 
Sealant: Part No.08833-00080, THREE BOND 1344, 

LOCTITE 242 or equivalent 
(b) Using SST, install and torque the lock nut. 
SST 09612-24014 (09612-10022, 09617-24020) 
Torque: 570 kg-em (41 ft-Ib. 56 Nom) 
HINT: Use a torque wrench with a fulcrum length of 340 
mm (13.39 in.). 

(c) Recheck the total preload. 

14. INSTALL DUST COVER 

15. INSTALL CLAW WASHERS AND RACK ENDS 
(a) Install new claw washers. 
(b) Using SST, install and torque the rack ends. 
SST 09612-24014 (09617-24011), 09617-14010 
Torque: 940 kg-em (68 ft-Ib, 92 Nom) 
HINT: Use a torque wrench with a fulcrum length of 340 
mm (13.39 in.). 

(c) Using a brass bar and hammer, stake the claw 
washers. 
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16. INSTALL RACK BOOTS, CLAMPS AND CLIPS 

(a) Insure that the tube hole is not clogged with grease. 

HINT: If the tube hole is clogged, the pressure inside the 
boot will change after it is assembled and the steering wheel 
turned. 

(b) Install the boots. 

HINT: Be careful not to damage or twist the boots. 
(c) Install the clamps. 

(d) Install the clips with the ends facing outward. 

17. INSTALL TIE ROD ENDS 

Screw the tie rod ends onto the rack ends until the match-
marks are aligned. 

18. INSTALL RIGHT AND LEFT TURN PRESSURE TUBES 

(a) Install two new union seats. 
(b) Using SST, tighten the nuts. 

SST 09633-00020 
Torque: 240 kg-em (17 ft-Ib, 24 N·m) 
HINT: Use a torque wrench with a fulcrum length of 
300 mm (11.81 in.). 

(c) Install the union bolts over the new gaskets and tor-
que them. 

Torque: 350 kg-em (25 ft-Ib, 34 N ·m) 
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Progressive Power Steering (PPS) 
ELECTRONIC CIRCUIT 

Do not open the cover or the case of the ECU and various computer unless absolutely necessary. (If the 
IC terminals are touched. the IC may be destroyed by static electricity.) 

Gear Housing 

Power Steering Pump 

~~~----~~~~ru 

Fusible 
Link 

Battery I 

1 

Ignition 
Switch 

Speed 
Sensor 

ECU 
Fuse (ECU·IG) ,...---------........ 

+B 

SPD 

SOL CB 

SOL 8 

GND 

+B SOL CB 

SPD GND SOL 8 

Hydraulic 
Reaction 
Chamber 

SR2945 
88578 
G-7-2 
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TROUBLESHOOTING 

Trouble 

• Hard steering at idle or low-speed driving. 

• Steering too sensitive during high-speed driving. 

Preliminary Check 

• Check tire pressure. 
• Check lubrication of suspension and steering linkage. 

• Check front wheel alignment. 
• Check steering system joint and suspension arm ball joint. 

• Check for bent steering column. 

• Check that all connectors are secure. 

• Check PS pump fluid pressure. (See page SR-43) 

Turn ignition switch on. I 

No No 
Is ECU-IG fuse normal? I Replace fuse. I Short circuit in wire harness I I Yes 

Is operation normal? between fuse and ECU 

~ Yes 
terminal +8. 

Fuse faulty. I 
Disconnect the ECU connector. I 

1 

~ 
Check 1. 

~ Check that there is the battery voltage between the 

+B ECU terminal +8 and body ground. 

! IT] 

[§]~ 
~!W 

SR2196 

Yes No 

I 
Open circuit in wire harness between the fuse and 
ECU terminal +8. 

N ED CONTI U a N NEXT PAGE 
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GND 

Yes 
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SOLe±) 
or 

SOLe 

SR2198 

Check 2. 
Check that there is continuity between the ECU terminal 
GND and body ground. 

No 

• Open circuit in wire harness between the ECU terminal 
GND and body ground . 

• Body ground faulty. 

Check 3. 
(a) Jack up the rear wheel on one side. 
(b) Connect an ohmmeter between the ECU connector 

terminals SPD and GND. 
(c) Spin the rear wheel and check that the meter needle 

deflects from 0 n to 00 n. 

No 

• Open or short circuit in wire harness between the ECU 
terminal SPD and speed sensor. 

• Speed sensor faulty (See page BE-84). 

Check 4. 
Check that there is no continuity between terminals 
SOL 8) or SOL 8 and GND. 

No 

• Short circuit in wire harness between the terminals 
SOL ffi and SOL 8. 

• Solenoid valve faulty. 

CONTINUED ON NEXT PAGE 
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Check 6. 
Inspect ECU. 

ClLJ 
o 

0 10 -
10 
o 

SR0069 

Check 5. 
Measure the resistance between term inals SO L @ and 
SOL 8. 
Standard resistance: 6.0 - 11.0 S1 

No 

• Open circuit in wire harness between the terminals 
SOL @ and SOL 8 . 

• Solenoid valve faulty. 

I Bad 

J Replace ECU. I 

SR-93 
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ELECTRONIC CONTROL SYSTEM 

Solenoid Valve 

~c---Coil 

f-----!-i..L.l':~--Spring 

~-!!-----\!~--Valve 
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ON-VEHICLE INSPECTION 
1. DISCONNECT WIRING CONNECTOR 

2. MEASURE RESISTANCE 

Measure the resistance between SOL G and SOL 8. 
Resistance: 6.0 - 11.0 [2 

3. CHECK SOLENOID OPERATION 

4. 

(a) Connect the battery positive terminal to the solenoid 
terminal SOL G. 

(b) Connect the battery negative terminal to the solenoid 
terminal SOL 8. 

(c) Check that the solenoid is clicked. 

If faulty, replace the pressure control valve with the sole-
noid valve. 

NOTICE: 
• Do not apply voltage for more than 30 seconds to avoid 

burning out the solenoid. 
• If repeating this step, wait until the solenoid cools down 

enough that it can be touched by hand. 

CONNECT WIRING CONNECTOR 
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Power Steering ECU 

INSPECTION OF ECU 
1. JACK UP VEHICLE AND SUPPORT IT ON STANDS 

2. REMOVE GLOVE BOX 
HINT: Do not disconnect the ECU connector. 

3. START ENGINE 

4. MEASURE VOLTAGE OF ECU 
(a) Using a voltmeter, measure the voltage between ECU 

terminals SOL Band GND while the engine is idling. 
Standard voltage: 0.32 - 0.44 V 

(b) Place the transmission in gear and while running at 
about 50 km/h (31 mph), measure the voltage be-
tween ECU terminals SOL Band GND . 

Standard voltage: Voltage measured in (al above, 
minus 0.09 - 0.23 V 

If no voltage, try another ECU. 

5. INSTALL GLOVE BOX 

6. LOWER VEHICLE 
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AB-2 SRS AIRBAG - General Description 

GENERAL DESCRIPTION 
The 1990 TOYOTA SUPRA for USA specifications is equipped with an SRS (Supplemental Restraint Sys-
tem) airbag. 
Failure to carry out service operations in the correct sequence could cause the airbag system to unexpected-
ly deploy during servicing, possibly leading to a serious accident. 
Further, if a mistake is made in servicing the airbag system, it is possible the airbag may fail to operate when 
required. 
Before performing servicing (including removal or installation of parts, inspection or replacement), be sure 
to read the following items carefully, then follow the correct procedure described in the repair manual. 

1. Malfunction symptoms of the airbag system are difficult to confirm, so the diagnostic codes become 
the most important source of information when troubleshooting. 
When troubleshooting the airbag system, always inspect the diagnostic codes before disconnecting 
the battery (See page AB-24). 

2. Work must be started after approx. 20 seconds or longer from the time the ignition switch is turned 
to the LOCK position and the negative (-) terminal cable is disconnected from the battery. (The airbag 
system is equipped with a back-up power source so that if work is started within 20 seconds of discon-
necting the negative (-) terminal cable of the battery, the airbag may be deployed.) 

When the negative (-) terminal cable is disconnected from the battery, memory of the clock and audio 
systems will be cancelled. So before starting work, make a record of the contents memorized by each 
memory system. Then when work is finished, reset the clock and audio systems as before. 
To avoid erasing the memory of each memory system, never use a back-up power supply from outside 
the vehicle. 

3. Even in cases of a minor collision where the airbag does not deploy, the front airbag sensors and the 
steering wheel pad should be inspected (See page AB-11). 

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

5. Before repairs, remove the airbag sensors if shocks are likely to be applied to the sensors during repairs. 

6. The center airbag sensor assembly contains mercury. 

7. 

8. 

9. 

10. 

11. 

12. 

After performing replacement, do not destroy the old part. When scrapping the vehicle or replacing 
the center airbag sensor assembly itself, remove the center airbag sensor assembly and dispose of it 
as toxic waste. 

Never disassemble and repair the front airbag sensors, center airbag sensor assembly or steering wheel 
pad in order to reuse it. 

If the front airbag sensors, center airbag sensor assembly or steering wheel pad have been dropped, 
or if there are cracks, dents or other defects in the case, bracket or connector, replace them with new ones. 

Do not expose the front airbag sensors, center airbag sensor assembly or steering wheel pad directly 
to hot air or flames . 

Use a volt/ohmmeter with high impedance (10 kDN minimum) for troubleshooting of the electrical circuit. 

Information labels are attached to the periphery of the airbag components. Follow the notices. 

After work on the airbag system is completed, perform the airbag warning light check (See page AB-29). 
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FRONT AIRBAG SENSOR 
1 . Never reuse the front airbag sensors involved in a collision 

when the airbag has deployed. (Replace both the left and 
right airbag sensors.) 

2. Install the front airbag sensor with the arrow on the sen-
sor facing toward the front of the vehicle. 

3. The front airbag sensor set bolts have been anti-rust 
treated. 
When the sensor is removed, always replace the set bolts 
with new ones. 

AB-3 

.... Front 

AB0232 

4. The front airbag sensor is equipped with an electrical connection check mechanism. Be sure to lock 
this mechanism securely when connecting the connector. If the connector is not securely locked, a 
malfunction code will be detected by the diagnosis system (See page AB-9). 

SPIRAL CABLE (in COMBINATION SWITCH) 

The steering wheel must be fitted correctly to the steering column with the spiral cable at the neutral 
position, otherwise cable disconnection and other troubles may result. Refer to page AB-1 6 of this manual 
concerning correct steering wheel installation. 

STEERING WHEEL PAD (with AIRBAG) 

1 . When removing the steering wheel pad or handling a new 
steering wheel pad, it should be placed with the pad top 
surface facing up. 

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

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

Correct Wrong 

o x 

AB0128 

AB0014 AB0181 ABOll0 
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AB-4 SRS AIRBAG - General Description 

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

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

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

6. When disposing of a vehicle or the steering wheel pad alone, the airbag should be deployed using an 
SST before disposal (See page AB-82). Perform the operation in a place away from electrical noise. 

CENTER AIRBAG SENSOR ASSEMBLY 

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

WIRE HARNESS AND CONNECTOR 

The airbag system wire harness is integrated with the cowl wire harness assembly. The wires for the 
airbag wire harness are encased in a yellow corrugated tube. All the connectors for the system are also 
a standard yellow color. If the airbag system wire harness becomes disconnected or the connector be-
comes broken due to an accident, etc., repair or replace it as shown on page AB-21 . 



SRS AIRBAG - Description 

DESCRIPTION 
The SRS (Supplemental Restraint System) airbag, together with 
the seat belt, is designed to help protect the driver. In a colli-
sion, the airbag sensors detect the shock, and if the front-to-
rear shock is greater than a specified value, an airbag stored 
in the steering wheel pad is inflated instantaneously to help 
reduce the shock to the driver. 

LOCATION OF COMPONENTS 

Steering Wheel Pad 
(with Airbag) 

Airbag Warning Light 

Spiral Cable 

Front Airbag Sensor RH 

AB-5 

AB0215 

Center Airbag 
Sensor Assembly 

AB0230 



AB-6 SRS AIRBAG - Description 

WIRING DIAGRAM 

Ignition 
Switch 

T 
Battery : 

--"--

ECU-B 

Back-Up 
Power Source 

Diagnosis 
Circuit 

Ignition Control 
& Drive Circuit 

Center Airbag Sensor Assembly 

CENTER AIRBAG SENSOR ASSEMBLY CONNECTOR 

No. Symbol Terminal Name No. Symbol 

1 IG, Power Source (ECU-IG Fuse) 8 E2 

2 -SR RH Front Airbag Sensor 8 9 LA 

3 +SR RH Front Airbag Sensor G 10 D-

4 +SL LH Front Airbag Sensor G 11 D+ 

5 -SL LH Front Airbag Sensor 8 12 Tc 

6 +B Battery (ECU-B Fuse) 13 E, 

7 IG2 Power Source (lGN Fuse) 14 Acc 

A - Electrical Connection Check Mechanism B -

Ground 

LH RH 

AB0050 

Check Connector 

Squib 
(in Steering 
Wheel Pad) 

Front Airbag 
Sensors 

AB0220 

Terminal Name 

Airbag Warning Light 

Squib 8 
Squib G 
Diagnosis 

Ground 

Power Sourse (CIG Fuse) 

Electrical Connection Check Mechanism 



OPERATION 
FUNCTION OF COMPONENTS 

1 . FRONT AIRBAG SENSOR 

SRS AIRBAG - Operation 

A front airbag sensor is mounted inside each of the front 
fenders. The sensor unit is a mechanical type. When the 
sensor detects deceleration force above a predetermined 
limit in a collision, the contacts in the sensor make con-
tact, sending a signal to the center airbag sensor assembly. 
The sensor cannot be disassembled. 

2. SPIRAL CABLE (in COMBINATION SWITCH) 

A spiral cable is used as an electrical joint from the vehicle 
body side to the steering wheel. 

3. STEERING WHEEL PAD (with AIRBAG) 

The inflater and bag of the airbag system are stored in the 
steering wheel pad and cannot be disassembled. 
The inflater contains a squib, igniter charge, gas generant, 
etc., and inflates the bag in case of a frontal collision. 

4. AIRBAG WARNING LIGHT 

The airbag warning light is located on the combination 
meter. It goes on to alert the driver of trouble in the sys-
tem when a malfunction is detected in the center airbag 
sensor assembly self-diagnosis. In normal operating con-
dition when the ignition switch is turned to the ACC or ON 
position, the light goes on for about 6 seconds and then 
goes off. 

5. CENTER AIRBAG SENSOR ASSEMBLY 

The center airbag sensor assembly is mounted on the floor 
inside the console box. The center airbag sensor assem-
bly consists of a center airbag sensor, safing sensors, ig-
nition control and drive circuit, diagnosis circuit, etc. It 
receives signals from the airbag sensors, judges whether 
the airbag must be activated or not and diagnoses system 
malfunctions. 

AB-7 

AB0232 

Spiral Cable AB0216 

AB0150 

Airbag Warning Light AB0217 

AB0182 



AB-8 SRS AIRBAG - Operation 

6. AIRBAG CONNECTORS 

All connectors in the airbag system are colored yellow to distinguish them from other connectors. Con-
nectors having special functions and specifically designed for airbags are used in the locations shown 
below to ensure high reliability. These connectors use durable gold-plated terminals. 

Connector CD 

Center 
Airbag 
Sensor 
Assembly 

Connector @ Connector @ Connector ® 
No.1 JIB 

Squib 

Connector ® 
AB0027 

No. Item 

(1) Terminal Twin-Lock Mechanism 

(2) Airbag Activation Prevention Mechanism 

(3) Electrical Connection Check Mechanism 

(4) Connector Twin-Lock Mechanism 

(1) Terminal Twin-Lock Mechanism 

Each connector has a two-piece construction consist-
ing of a housing and a spacer. This design secures the 
locking of the terminal by two locking devices (the 
spacer and the lance) to prevent terminals from com-
ing out. 

(2) Airbag Activation Prevention Mechanism 

Application 

Connectors CD, @' @' 0, ® 
Connectors CD, @' 0 
Connectors CD, ® 
Connectors @' 0 

Female Male 
AB0076 AB0077 

Each connector contains a short spring plate. When the connector is disconnected, the short spring 
plate automatically connects the power source and grounding terminals of the squib . 

• When Connector Connected 

Short Spring Plate 

Housi 

Housing 

• When Connector Disconnected 

AB0078 AB0079 
AB0080 AB0081 



SRS AIRBAG - Operation AB-9 

• When Connector Connected • When Connector Disconnected 

Terminals 
Short Spring Plate ON 

Squib Squib 

Connectors Short Spring Plate Closed Circuit 

ABOOB2 AB0083 

HINT: The illustration shows connectors @ and @. Connector CD has a short spring plate on the 
female terminal side, but the operating principle is the same. 

(3) Electrical Connection Check Mechanism 
This mechanism is designed to electrically check if 
connectors are connected correctly and completely. 
The electrical connection check mechanism is 
designed so that the connection detection pin con-
nects with the diagnosis terminals when the connec-
tor housing lock is in the locked condition. 

• Half Connection 

Connection Detection Pin 

Terminal for 
Diagnosis 

Slope 

L ___ -g:~-----+-- Connection 
Detection 
Pin 

Front Airbag Sensor 

• Complete Connection 

AB0084R 

Connection 
Detection 
Pin Contacting 
Terminal 

AB0085 AB0086 
AB0087 AB0088 

HINT: The illustration shows connector @. Connector CD also has the same operating principle. 



AB-10 SRS AIRBAG - Operation 

(4) Connector Twin-Lock Mechanism 

With this mechanism connectors (male and female connectors) are locked by two locking devices 
to increase connection reliability. If the primary lock is incomplete, ribs interfere and prevent the 
secondary lock. 

Secondary Lock 

Primary Lock 

• Primary Lock Incomplete 
(Secondary Lock Prevented) 

Lock 

• Primary Lock Complete 
(Secondary Lock Permitted) 

Lock 

• Twin-Lock Completed 

ABOOB9 

When the vehicle is involved in a frontal collision in the hatched area (Fig. 1) and the shock is larger than 
a predetermined level, the airbag is activated automatically. Safing sensors are designed to go on at a smaller 
deceleration rate than the front and center airbag sensors. As illustrated in Fig. 2 below, ignition is caused 
when current flows to the squib, which happens when a safing sensor and a front airbag sensor and/or the 
center airbag sensor go on simultaneously. 

When a deceleration force acts on the sensors, it causes the squib to ignite. Gas is then generated, increas-
ing the pressure inside the bag rapidly. The inflated bag breaks open the steering wheel pad. Bag inflation 
then ends, and the gas is discharged through discharge holes provided behind the bag. The bag becomes 
deflated as a result. 

Fig. 1 
AB0219 

Sating Sensors 

( in Center Airbag ) 
Sensor Assembly 

Center Airbag 
Sensor 

Power Source 

Squib 

Fig. 2 
AB0051 



SRS AIRBAG - Inspection Items and Replacement Requirements AB-11 

INSPECTION ITEMS AND REPLACEMENT REQUIREMENTS 
If a vehicle is brought in for an airbag system inspection, or if a vehicle which has been involved in a colli-
sion is inspected, perform the inspection in accordance with the following procedure. If any problems are 
discovered, replace the affected part with a new one. 

Steering Wheel Pad (with Airbag), Steering Wheel and Spiral 
Cable 
INSPECTION ITEMS 
1. VEHICLES NOT INVOLVED IN A COLLISION 

(a) Perform a diagnostic system check (See page AB-29). 

(b) Perform a visual check which includes the following 
items with the steering wheel pad (with airbag) in-
stalled in the vehicle. 

• Check for cuts, minute cracks or marked discolor-
ation of the steering wheel pad top surface and 
grooved portion. 

2. VEHICLES INVOLVED IN A COLLISION 

(IF THE AIRBAG IS NOT DEPLOYED) 

(a) Perform a diagnostic system check (See page AB-29). 

(b) Perform a visual check which includes the following 
items with the steering wheel pad (with airbag) re-
moved from the vehicle. 

• Check for cuts or cracks in, or marked discolora-
tion of the steering wheel pad top surface and 
grooved portion. 

• Check for cuts and cracks in, or chipping of con-
nectors and wire harnesses. 

• Check for deformation of the horn button contact 
plate of the steering wheel. 

HINT: 
• If the horn button contact plate of the steering wheel is 

deformed, never repair it. Always replace the steering 
wheel assembly with a new one. 

• There should be no interference between the steering 
wheel pad and the steering wheel, and the clearance 
should be uniform all the way around when the new 
steering wheel pad is installed on the steering wheel. 

CAUTION: For removal and installation of the steering 
wheel pad, see page AB-15, "REMOVAL AND INSTAL-
LATION" and be sure to follow the correct procedure. 
(IF THE AIRBAG IS DEPLOYED) 

(a) Perform a diagnostic system check (See page AB-29). 

(b) Perform a visual check which includes the following 
items with the steering wheel pad (with airbag) re-
moved from the vehicle. 

• Check for deformation of the horn button contact 
plate of the steering wheel. 

• Check for damage to the spiral cable connector 
and wire harness. 

Horn Button Contact Plate 

AB0150 

AB0212 

AB0150 



AB-12 SRS AIRBAG - Inspection Items and Replacement Requirements 

HINT: 
• If the horn button contact plate of the steering wheel is deformed, never repair it. Always replace 

the steering wheel assembly with a new one. 
• There should be no interference between the steering wheel pad and the steering wheel, and the 

clearance should. be uniform all the way around when the new steering wheel pad is installed on the 
steering wheel. 

REPLACEMENT REQUIREMENTS 
In the following cases, replace the steering wheel pad, steering wheel or spiral cable. 
CAUTION: For replacement of the steering wheel pad, see page AB-15, "REMOVAL AND INSTAL-
LATION" and be sure to follow the correct procedure. 
• If the airbag has been deployed. 
• If the steering wheel pad or spiral cable has been found to be faulty in troubleshooting. 
• If the steering wheel pad, steering wheel or spiral cable has been found to be faulty during the check 

in item 1.-(b) or 2.-(b). 

• If the steering wheel pad has been dropped. 

Front Airbag Sensor 
INSPECTION ITEMS 
1 . VEHICLES NOT INVOLVED IN A COLLISION 

• Perform a diagnostic system check (See page AB-29). 

2. VEHICLES INVOLVED IN A COLLISION 
(a) Perform a diagnostic system check (See page AB-

29). 
(b) If the front fender or its periphery of the car is dam-

aged, perform visual check for damage to the front 
airbag sensor, which includes the following items 
even if the airbag was not deployed: 

• Bracket deformation. 
• Peeling of paint from the bracket. 
• Cracks, dents or chips in the case. 
• Cracks and dents in, or chipping and scratches of 

the connector. 
• Peeling off of the label or damage to the series 

number. 
Also refer to the body dimension drawings on 
page BO-64 and check the dimensions and 
mounting surface angle of the body area where 
the front airbag sensors are mounted. (The airbag 
may malfunction, or may not work, if the mount-
ing angle or dimensions of the sensor mount are 
not correct.) 

AB0232 



SRS AIRBAG - Inspection Items and Replacement Requirements AB-13 

REPLACEMENT REQUIREMENTS 

In the following cases, replace the front airbag sensor. 
NOTICE: For replacement of the front airbag sensor, see page AB-17, "REMOVAL AND INST ALLA-
TION." 
• If the airbag has been deployed in a collision. 

(Replace both the left and right airbag sensors.) 
• If the front airbag sensor has been found to be faulty in troubleshooting. 
• If the front airbag sensor has been found to be faulty during the check in item 2.-(b). 

• If the front airbag sensor has been dropped. 

Center Airbag Sensor Assembly 
INSPECTION ITEMS 
1 . VEHICLES NOT INVOLVED IN A COLLISION 

• Perform a diagnostic system check (See page AB-29). 

2. VEHICLES INVOLVED IN A COLLISION 
(IF THE AIRBAG IS NOT DEPLOYED) 
• Perform a diagnostic system check (See page AB-29). 
(IF THE AIRBAG IS DEPLOYED) 
(a) Perform a diagnostic system check (See page AB-29). 

Center Airbag 
Sensor Assembly 

(b) Check the following items in the center airbag sensor assembly: 

• Deformation of the bracket or case. 
• Vinyl seat broken. 
• Damage to the connector. 

AB0182 

NOTICE: If the center airbag sensor assembly interferes with any other parts, perform a check after 
repairs. 

REPLACEMENT REQUIREMENTS 
In the following cases, replace the center airbag sensor assembly. 
NOTICE: For replacement of the center airbag sensor assembly, see page AB-19, "REMOVAL AND 
INSTALLATION" . 
• If the center airbag sensor assembly has been found to be faulty in troubleshooting. 
• If the center airbag sensor assembly has been found to be faulty during the check in item 2.-(b). 
• If the center airbag sensor assembly has been dropped. 



AB-14 SRS AIRBAG - Inspection Items and Replacement Requirements 

Wire Harness and Connector 
HINT: The airbag system wire harness is integrated with the cowl wire harness assembly. The wires for 
the airbag wire harness are encased in a yellow corrugated tube and all the connectors in the system are a 
standard yellow color. 

Front Ai 
Airbag Warning Light (in Combination Meter) 

~--~+-------~ 

Spiral Cable (in Combination Switch) 

INSPECTION ITEMS 
1. VEHICLES NOT INVOLVED IN A COLLISION 

• Perform a diagnostic system check (See page AB-29). 

2. VEHICLES INVOLVED IN A COLLISION 
(a) Perform a diagnostic system check (See page AB-29). 

Steering Wheel 
Pad (with Airbag) 

Center Airbag 
~ \.\,4.~-- Sensor Assembly 

AB0251 

(b) If there is a break in any of the wires in the airbag system wire harness, or if conductors are ex-
posed. 

(c) If the airbag system wire harness connectors are cracked or chipped. 

REPLACEMENT REQUIREMENTS 
In the following cases, replace the wire harness or connector. 
• If any part of the airbag system wire harness or any connector has been found to be faulty in trou-

bleshooting. 
• If any part of the airbag system wire harness or any connector has been found to be faulty during 

the check in item 2.-(b) or (c). 
NOTICE: If the wire harness used in the airbag system is damaged, replace the whole wire harness 
assembly. 
When the connector to the front airbag sensors can be repaired alone (when there is no damage to the 
wire harness), use the repair wire specially designed for the purpose (See page AB-21). 



SRS AIRBAG - Removal and Installation of Component Parts AB-15 

Upper Column Cover 

Combination _~~~~~~c::::I..J~ 
Switch 
(wi Spiral Cable) 

No.2 Cover -----.../ 

Lower Column Cover 

I kg-cm (ft-Ib, N· m) I Specified torque 

AB0047 

REMOVAL AND INSTALLATION OF 
COMPONENT PARTS 
Steering Wheel Pad and Spiral Cable 

Remove and install the parts as shown. 

Torx Screw 
75 (65 in.-Ib, 7.4) 

Steering Wheel 

, No.3 Cover 

0-S'",'ng Wh,,1 P,d 

I----Air Duct 

Instrument 
- Panel No.1 

Under Cover 

~O 

AB0054 

(MAIN POINTS OF REMOVAL AND INSTALLATION) 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the LOCK position and the negative (- I terminal cable 
is disconnected from the battery (See page AB-21. 
NOTICE: 
• If the wiring connector of the airbag system is discon-

nected with the ignition switch at ON or ACC, diagnos-
tic codes will be recorded. 

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

1 . REMOVE STEERING WHEEL PAD 
(a) Remove negative terminal (-) from the battery. 
(b) Place the front wheels facing straight ahead. 
(c) Using a torx wrench, loosen the four screws. 
Torx wrench: T30 (Part No. 09042-00010 or locally 
manufactured tool) 
(d) Loosen the torx screws until the groove along the 

screw circumference catches on the screw case. 



AB-16 SRS AIRBAG - Removal and Installation of Component Parts 

2. 

(e) Pull the wheel pad out from the steering wheel and 
disconnect the airbag connector. 

NOTICE: When removing the wheel pad, take care not 
to pull the airbag wire harness. 
CAUTION: 
• When storing the wheel pad, keep the upper surface of 

the pad facing upward (See page AB-3, 4). 
• Never disassemble the wheel pad. 

REMOVE STEERING WHEEL 
(a) Disconnect the connector. 
(b) Remove the set nut. 
(c) Place matchmarks on the steering wheel and main 

shaft. 
(d) Using SST, remove the steering wheel. 
SST 09213-31021 

3. REMOVE AND INSTALL SPIRAL CABLE FROM/TO 
COMBINATION SWITCH 
(See page BE-18) 
NOTICE: Do not disassemble the spiral cable or apply oil 

AB0049 to it. 
~------------------~--------~ 

Red Mark 
AB0252 

Airbag Wire Harness Connector 

4. CENTER SPIRAL CABLE 
(a) Check that the front wheels are facing straight ahead. 
(b) Turn the spiral cable counterclockwise by hand until 

it becomes harder to turn the cable. 
(c) Then rotate the spiral cable clockwise about 2 1/2 

turns to align the red mark. 
HINT: The spiral cable will rotate about 2 1/2 turns to 
either left or right of the center. 

5. INSTALL STEERING WHEEL 
(a) Align matchmarks on the steering wheel and main 

shaft, and install the steering wheel to the main shaft. 
(b) Install and torque the set nut. 
Torque: 350 kg-cm (25 ft-Ib, 34 N·m) 
(c) Connect the connector. 

6. INSTALL STEERING WHEEL PAD 
(a) Connect the airbag connector. 
(b) Install the wheel pad after confirming that the circum-

ference groove of the torx screws is caught on the 
screw case. 

AB0206 (c) Using a torx wrench, tighten the four screws. 
~----------------------------~ 

AB0047 

Torque: 75 kg-cm (65 in.-Ib, 7.4 N ·m) 
NOTICE: 
• Make sure the wheel pad is installed to the specified 

torque. 
• If the wheel pad has been dropped, or there are cracks, 

dents or other defects in the case or connector, replace 
the wheel pad with a new one. 

• When installing the wheel pad, take care that the wir-
ings do not interfere with other parts and are not pinched 
between other parts. 

7. CHECK STEERING WHEEL CENTER POINT 



SRS AIRBAG - Removal and Installation of Component Parts AB-17 

RH Fender Liner 

• 260 (19, 25) 

I kg-cm (ft-Ib, N·m) I : Specified torque 
• Non-reusable part 

Front Airbag Sensor 
Remove and install the parts as shown. 

Front Airbag Sensor 

LH Fender Liner 

AB0114 

(MAIN POINTS OF REMOVAL AND INSTALLATION) 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the LOCK position and the negative (-) terminal cable 
is disconnected from the battery (See page AB-2). 
NOTICE: 
• If the wiring connector of the airbag system is discon-

nected with the ignition switch at ON or ACC, diagnos-
tic codes will be recorded. 

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

• Never reuse the sensor involved in a collision when the 
airbag has deployed. 

• Never repair a sensor in order to reuse it. 



AB-18 SRS AIRBAG - Removal and Installation of Component Parts 

Front ... 

AB0232 

INSTALL FRONT AIRBAG SENSOR 
Install the sensor with the arrow on the sensor facing 
toward the front of the vehicle. 
Torque: 260 kg-cm (19 ft-Ib. 25 N·m) 
NOTICE: 
• Make sure the sensor is installed to the specified torque. 
• If the sensor has been dropped. or there are cracks. dents 

or other defects in the case. bracket or connector. 
replace the sensor with a new one. 

• The sensor set bolts have been anti-rust treated. When 
the sensor is removed. always replace the set bolts with 
newones. 

• After installation. shake the sensor to check that there 
is no looseness. 

• The front sensor is equipped with an electrical connec-
tion check mechanism. Be sure to lock this mechanism 
securely when connecting the connector. If the connec-
tor is not securely locked. a malfunction code will be de-
tected by the diagnosis system. 

• Check that the dimensions of the body where the front 
airbag sensor is installed match those in the body dimen-
sion drawings on page BO-64. 
(The airbag may malfunction. or may not work. if the 
mounting angle or dimensions of the sensor mount are 
not correct.) 



SRS AIRBAG - Removal and Installation of Component Parts AB-19 

Instrument Panel 
No.1 Under Cover 

I kg-cm (ft-Ib, N· m) I Specified torque 

AB0115 

Center Airbag Sensor Assembly 
Remove and install the parts as shown. 

Center Airbag 
Sensor Assembly 

Instrument Center 
Cluster Finish Panel 

Console Box 

AB0020 

(MAIN POINTS OF REMOVAL AND INSTALLATION) 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the LOCK position and the negative (- I terminal cable 
is disconnected from the battery (See page AB-21. 
NOTICE: 
• Do not open the cover or the case of the ECU and vari-

ous computers unless absolutely necessary. (If the IC 
terminals are touched, the IC may be destroyed by static 
electricity. ) 

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

• Never repair a sensor in order to reuse it. 

REMOVE AND INSTALL CENTER AIRBAG SENSOR ASSEMBLY 
(al Disconnect and connect the connector. 
NOTICE: Removal and installation of the connector is 
done with the sensor assembly installed. 



AB-20 SRS AIRBAG - Removal and Installation of Component Parts 

(b) Using a torx wrench, loosen and tighten the four 
screws. 

Torx wrench: T40 (Part No. 09042-00020 or locally 
manufactured tool) 
Torque: 130 kg-cm (9 ft-Ib, 13 N·m) 
NOTICE: 
• Make sure the sensor assembly is installed to the speci-

fied torque. 
• If the sensor assembly has been dropped, or there are 

'--______________ A_B_O'_'--J6 cracks, dents or other defects in the case, bracket or 
connector, replace the sensor assembly with a new one. 

• When installing the sensor assembly, take care that the 
airbag wiring does not interfere with other parts and is 
not pinched between other parts. 

• After installation, shake the sensor assembly to check 
that there is no looseness. 



SRS AIRBAG - Replacement of Repair Wire for Front Airbag Sensor AB-21 

Pressure·Contact 
/ Sleeves (Blue) 

~ 

REPLACEMENT OF REPAIR WIRE FOR 
FRONT AIRBAG SENSOR 
Repair wire with two pressure-contact sleeves (Part No. 
82988-50010) has been prepared for exclusive use in repair-
ing connector damage etc. caused by frontal collision of the 
vehicle. 
When repairing the front airbag sensor connector on the wire 
harness side, always use the special repair wire. 

L----_____________ ....;.A.;::B..:..:02:.,:.5.:..J3 NOTICE: Do not replace the connector housing or terminal 

AB0061 

8 mm (0.31 in.) to 11 mm (0.43 in.) 

~~ 
~ 

Good Example 

Two Stripped Wires 

Pressu re·Co ntact 
Section 

Bad Example 

-----...... ~ 
~~ 

Wire in \ 
Short Position Wire Bend 

AB0062 

H6196 
H6198 

only. 

REPLACEMENT OF AIRBAG REPAIR WIRE 
CAUTION: Work must be started after approx. 20 sec-
onds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

1. DISCONNECT WIRE HARNESS AT VEHICLE SIDE 
(a) Remove the cover at the rear of the connector hous-

ing and expose the wire harness. 
(b) Cut the wire harness behind the connector housing. 
HINT: The operation is performed more easily if the wire 
harness is left as long as possible. 

2. CONNECT FRONT AIRBAG SENSOR WIRE HARNESS AT 
VEHICLE SIDE AND REPAIR WIRE 
(a) Start stripping at least 8 mm (0.31 in.) to 11 mm 

(0.43 in.) away from the end of the existing harness 
at vehicle side and also from the end of the repair 
wire. 

NOTICE: Take care not to damage the wire when strip-
ping the wire harness lead. After finishing the operation, 
visually inspect the wire. If there is any damage, perform 
the operation again. 
(b) Overlap the two stripped wire ends inside of the 

pressure-contact sleeve as illustrated in the left. 
HINT: The blue pressure-contact sleeve (Part No. 
82999-12020) is available as a solitary spare part. 



AB-22 

"I NS" Position 

SRS AIRBAG - Replacement of Repair Wire for Front Airbag Sensor 

H6197 

Color Marks H6199 

"CLOSE HERE" 

H6200 

H6201 

H6202 

HINT: You might find it easier if you use a miniature 
screwdriver as a guide as you insert wires into the 
sleeve. 

(c) The crimping tool (AMP Part No. 169060-2) has 
color marks on it. Place the sleeve in the correct sec-
tion of the tool according to the color of the sleeve 
itself. 

HINT: As the crimping tool, AMP "Part No. 169060-2" 
is convenient to use. 

(d) With the center of the sleeve correctly placed be-
tween the crimping jaws, squeeze the crimping tool 
until either end comes into contact at the section 
marked by "CLOSE HERE". 

HINT: Check to see that the sleeve and wires are still in 
the correct position before closing the crimping tool ends 
with steady pressure. 

(e) Pull the joined wires to either end. Make sure that 
they are joined firmly by the sleeve. 

NOTICE: If the joined wires come loose the splice is de-
fective, so replace the sleeve and repeat the procedure. 

(f) Crimp both ends of the sleeve with the crimping tool 
at the "INS" position. 
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Three or More Times 
AB0063 

AB0064 

Corrugated Tube 

Cabtire Cable 

AB0065 

Silicon Tape 

AB0254 

3. PROTECT JOINED SECTION 

Wrap silicon tape around the joins to protect them from 
water. 
HINT: 
• Before starting the operation, thoroughly wipe dirt and 

grease off the sections to be joined. 
• If the adhesive surfaces of two tapes come in contact 

they will stick together and will not come a part, so do 
not remove the backing film except when using the 
tape. 

• Do not let oil and dust, etc. get on the tape surface. 
(a) Ready about 100 mm (3.94 in.) of silicon tape (Part 

No. 08231-00045) and peel off the film. 
(b) Stretch the silicon tape until its width is reduced by 

half. 
(c) About 10 mm (0.39 in.) from the end of the 

pressure-contact sleeve, wrap the silicon tape 
around the sleeve three or more times while stretch-
ing the tape. 

(d) Wrap the remaining part of sleeve with half of the 
tape overlapping at each turn. 

(e) Firmly wrap the tape two times or more about 10 
mm (0.39 in.) from the other end of the pressure-
contact sleeve, then wrap the tape back towards 
the start again and firmly finish winding the tape 
around the center of the sleeve. 

(f) Fix the corrugated tube to the cabtire cable using sil-
icon tape. 

(g) After applying the silicon tape, apply vinyl tape on 
the corrugated tube of repair wire side over to the 
corrugated tube of vehicle wire harness side. 
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TROUBLESHOOTING 

How To Proceed With Troubleshooting 
Malfunction symptoms of the airbag system are difficult to confirm, so the diagnostic codes become the 
most important source of information when troubleshooting. Perform troubleshooting of airbag system in 
accordance with the following procedure: 
HINT: Do not disconnect the battery negative (-) terminal cable until step []J, Diagnostic Code Check 
and Recording, has been completed. 

IT] CUSTOMER PROBLEM ANALYSIS 
Using the CUSTOMER PROBLEM ANALYSIS CHECK SHEET (See page AB-28) for reference, ask the 
customer in as much detail as possible about the problem. 

~ WARNING LIGHT CHECK 
Check the airbag warning light. If the light remains on, a malfunction is stored in the center airbag sen-
sor assembly, so proceed to step []J. If the airbag warning light is not on, a malfunction has occurred 
in the airbag warning light circuit, so perform troubleshooting for code 22. 
HINT: Code 22 is recorded when a malfunction occurs in the airbag warning light system. 
If an open malfunction occurs in the airbag warning light system, the airbag warning light does not 
light up, so that until the malfunction is repaired, the diagnostic codes (including code 22) cannot be 
confirmed. 

m DIAGNOSTIC CODE CHECK AND RECORDING 
Check the diagnostic codes and make a note of any malfunction codes which are output. If a normal 
code is output, an abnormality in the power source circuit may have occurred, so perform trouble-
shooting for source voltage in step [[] . 
If code 22 is output, skip steps [IJ and []] and proceed to step m . 

@J CLEARING OF MALFUNCTION CODE (EXCEPT CODE 41) 
Clear the malfunction code. 
HINT: The malfunction code output in step []J indicates that a malfunction has occurred in the circuit 
designated by the malfunction code, but does not indicate whether the malfunction is still occurring or 
whether it was in the past. 
Accordingly, it is necessary to find out the present condition of the malfunction occurrence by clearing 
the malfunction code and performing the diagnostic code check again. If this operation is neglected 
and troubleshooting is performed using only the malfunction code confirmed in step []J , isolating the 
problem component becomes difficult and invites mistaken diagnosis. 

[[] DIAGNOSTIC CODE CHECK AND RECORDING 00 SYMPTOM SIMULATION 
After repeating ignition switch ON-OFF operation (ON: wait 20 sees., OFF: wait 20 sees.) 5 times, 
check the diagnostic codes. If any code other than code 41 is output, the malfunction is still occurring, 
so proceed to step [I] . 
If code 41 only is output, the following three cases are possible: 
• Intermittent trouble occurred previously, but it is now normal. 
• The problem has been corrected, but clearing of code 41 has been forgotten. 
• There is a malfunction in the circuit for code 41 . 
Focusing on the circuit of the malfunction code stored in step []J, use the simulation method in step 
[[] in order to simulate the malfunction. If the malfunction occur, proceed to step [I] : if not, proceed 
to step ["!]]. 



SRS AIRBAG - Troubleshooting AB-25 

NOTICE: When connecting the battery after clearing the malfunction code, always do it with the ig-
nition switch in LOCK position. When the battery has been reconnected, turn the ignition switch to 
ACC or ON position after at least 2 seconds have elapsed. 
If the battery is reconnected with the ignition switch in ACC or ON position, or the ignition switch is 
turned to ACC or ON within 2 seconds of connecting the battery, it is possible that the diagnosis sys-
tem will not operate normally. 
HINT: Determine the malfunction in the airbag system in step [[] by whether or not a malfunction 
code other than code 41 is output. 

[l] DIAGNOSTIC CODE CHART 

Proceed to the appropriate flow chart in step [[] in accordance with the malfunction code found in 
step []J or [[] . 

[[] CIRCUIT INSPECTION [[] REPAIR 

Find out if the problem lies in a sensor, actuator or wire harness and connector, and repair the problem. 
After the problem part is repaired, reinstall the disassembled parts. Do not start work until at least 20 
seconds after the ignition switch is turned to the LOCK position and the negative (-) terminal cable is 
disconnected. 

CAUTION: If incorrect procedure is used, a malfunction may occur in the system or there is the dan-
ger that the airbag may be accidentally activated during the repair operation. Carefully read the GEN-
ERAL DESCRIPTION (See page AB-2) and the cautions for each operation, and perform repairs in the 
correct order using the correct methods. 

HINT: The following illustration for the CIRCUIT INSPECTION shows each connector for the circuit 
from the center airbag sensor assembly to the steering wheel pad (squib). 

Center Airbag 
Sensor Assembly 

~ 

'---

ABOl15 

Spiral Cable 

(3) 

!!Q] CLEARING OF MALFUNCTION CODE (EXCEPT CODE 41) 

® 

Steering Wheel 
Pad (Squib) 

® 

:J 

AB0091 

AB0213 

When all the malfunction codes found in steps [[] and [[] have been repaired, clear the malfunction 
codes. 
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[!] DIAGNOSTIC CODE CHECK 
After repeating ignition swtich ON-OFF operation (ON: wait 20 sees., OFF: wait 20 sees.) 5 times, 
check the diagnostic codes. If only code 41 is displayed, proceed to step IT]]. If a code other than 
code 41 is displayed, return to step [lJ and troubleshoot the displayed malfunction code. 

NOTICE: When connecting the battery after clearing the malfunction code, always do it with the ig-
nition switch in LOCK position.When the battery has been reconnected, turn the ignition switch to 
ACC or ON position after at least 2 seconds have elapsed. 
If the battery is reconnected with the ignition switch in ACC or ON position, or the ignition switch is 
turned to ACC or ON within 2 seconds of connecting the battery, it is possible that the diagnosis sys-
tem will not operate normally. 

[g] CLEARING OF MALFUNCTION CODE 41 STORED IN MEMORY 

Clear the malfunction code 41 stored in memory. This operation is not necessary only in case that the 
power source voltage returns to normal. 

~ CONFIRMATION TEST 

Check the warning light again and confirm that all the malfunctions have been repaired. If the warning 
light indicates an abnormality, repeat the operation again from step rn. If code 41 is output at step rn ' skip steps rn and []J and proceed to step [lJ . 
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(vehicle Brought to workShOP) 

D-
Customer Problem Analysis 

P. AB-28 

Warning Light Check Does Not Light Up 

P. AB-29 

-0 Remains ON 
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P. AB-29 

.)} Malfunction Code 

Normal Code 

Clearing of Malfunction Code (Except Code 41) 
P. AB-31 

AB-27 

0- Only Code 41 []J Only Code 41 
Diagnostic Code Check and Recording Output", Symptom Simulation Output 

P. AB-29 1-1 ----v "I 
P. AB-32 / B- Output Other Than Code 41 

Diagnostic Code Chart 
P. AB-34 

n Output Other Than 
Code 41 

I 

Circuit Inspection 
P. AB-35 

D 
Identification of Problem 

[ill I Repair 

[!Q] Clearing of Malfunction Code (Except Code 41) 
P. AB-31 

r-D-=-_______ ~ Output Other Than Code 41 
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P. AB-29 

D Only Code 41 Output 
[l1] Clearing of Malfunction Code 41 Stored in Memory .A 

P. AB-31 ... 

[1]J I Confirmation Test 

~ 
C ____ E_ND_) 
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Customer Problem Analysis Check Sheet 

SRS AIRBAG System Check Sheet Inspector's 
Name 

Registration No. 

Customer's Name Registration Year / / 

Frame No. 

Date Vehicle 
/ / Odometer Reading Miles Brought In 

Date of Problem Occurrence / / 

Weather DFine DCloudy DRainy o Snowy o Various/Other 

Outdoor DHot DWarm DCool o Cold (Approx. °C ( OF)) 
Conditions at Time Temperature 
of Problem Occur- Vehicle DStarting Dldling 
rence Operation o Driving [DConstant Speed DAcceleration 0 Deceleration DOther] 

Condition [ ] of road 

Details of Problem 

Vehicle Inspection, 
Repair History Prior 
to Occurrence of 
Malfunction 
(Including Airbag 
System) 

(Diagnosis System Inspection) 

Airbag Warning 1st Time o Remain On o Sometimes Lights Up D Does Not Light Up 
Light Inspection 2nd Time o Remain On o Sometimes Lights Up o Does Not Light Up 

Diagnostic Code 1st Time D Normal Code o Malfunction Code [Code. ] 

Inspection 2nd Time o Normal Code o Malfunction Code [Code. J 



Airbag Warning Light 

Tc 
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AB0217 

SH-1B-1 

Diagnosis Inspection 
AIRBAG WARNING LIGHT CHECK 

(a) Turn the ignition switch to ACC or ON and check 
that the airbag warning light lights up. 

(b) Check that the airbag warning light goes out after 
approx. 6 seconds. 

HINT: 
• When the ignition switch is at ACC or ON and the air-

bag warning light remains on, the center airbag sensor 
assembly has detected a malfunction code. 

• If, after approx. 6 seconds have elapsed, the airbag 
warning light sometimes lights up or the airbag warn-
ing light lights up even when the ignition switch is 
OFF, a short in the airbag warning light circuit can be 
considered likely. Proceed to "Airbag warning light 
system (always lit up)" on page AB-75. 

DIAGNOSTIC CODE CHECK 
1 . OUTPUT DIAGNOSTIC CODE 

(a) Turn the ignition switch to ACC or ON position and 
wait approx. 20 seconds. 

(b) Using SST, connect terminals T c and E1 of the 
check connector. 

SST 09843-1 8020 
NOTICE: Never make a mistake with the terminal con-
nection position as this will cause a malfunction. 

2. READ DIAGNOSTIC CODE 
0.25 Read the diagnostic code as indicated by the number of 

ON 

0.25 

Code 11 and 31 

OFF 

1.5 0.5 

AT0716 

:c:::::::> 
I 
I Repeat 
I 

AB0056 

times the airbag warning light blinks. 
• Normal code indication 

The light will blink 2 times per second. 

• Malfunction code indication 
In the event of a malfunction, the light will blink. The 
first number of the code No. will equal the first digit of 
a 2-digit diagnostic code, and after a 1.5 second 
pause, the 2nd number of the code No. will equal the 
2nd digit. If there are two or more codes, there will be 
a 2.5 second pause between each. 
After all the codes have been output, there will be a 
4.0 second pause and they will all be repeated. 

HINT: 
• In the event of a number of trouble codes, indication 

will begin from the smaller numbered code to the 
larger. 

• If a diagnostic code is not output or is continuously 
output, proceed to the Tc terminal circuit inspection on 
page AB-77. 
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DIAGNOSTIC CODES 
Code 

Blink Pattern Diagnosis Trouble Area 
AIRBAG 

No. Warning Light 

• System normal - OFF 
(Normal) ~ • Source voltage drop • Battery 

ON 
FI1401 • Center airbag sensor assembly 

• Short in squib circuit or front • Steering wheel pad (squib) 
airbag sensor circuit (to • Front airbag sensor 

11 ~ ground) • Spiral cable ON 
• Center airbag sensor assembly 

ABOO57 • Wire harness 

• Short in squib circuit or front • Steering wheel pad (squib) 
airbag sensor circuit (to + B) • Front airbag sensor 

12 ~ • Spiral cable ON 
• Center airbag sensor assembly 

FI1389 • Wire harness 

• Short in squib circuit • Steering wheel pad (squib) 

~ 
(between D + wire harness • Spiral cable 

13 ON and D- wire harness) • Center airbag sensor assembly 
FI1390 • Wire harness 

• Open in squib circuit • Steering wheel pad (squib) 

~ 
• Spiral cable 

14 ON • Center airbag sensor assembly 
FI1391 • Wire harness 

~ 
• Open in front airbag sensor • Front airbag sensor 

15 circuit • Center airbag sensor assembly ON 
ABOO58 • Wire harness 

• Airbag warning light system • Airbag warning light 
22 ~ malfunction • Center airbag sensor assembly ON 

FI1392 • Wire harness 

• Center airbag sensor • Center airbag sensor assembly 
31 ---.llJlJUL assembly malfunction ON 

FI1394 

• Malfunction stored in memory • (Center airbag sensor 
41 ----.llJ1J11UL assembly) ON 

FI1396 

HINT: 
• When the airbag warning light remains lit up and the diagnostic code is the normal code, this means a 

source voltage drop. 
This malfunction is not stored in memory by the center airbag sensor assembly and if the power source 
voltage returns to normal, after approx. 10 seconds the airbag warning light will automatically go out. 

• Code 22 is recorded when a malfunction occurs in the airbag warning light system. If an open malfunc-
tion occurs in the airbag warning light system, the airbag warning light does not light up, so that until the 
malfunction is repaired, the diagnostic codes (including code 22) cannot be confirmed. 

• When a malfunction occurs in the airbag system, malfunction codes 11 to 31 are output. After repairing 
the malfunction indicated by malfunction codes 11 to 31, codes 11 to 31 are cleared from the memory, 
but code 41 is output instead. Once the malfunction has been detected, the <;Iirbag warning light will re-
main lit up until code 41 is cleared, even though the malfunction has been repaired. 

• When two or more codes are indicated, the lowest numbered code will appear first. 

• If a code not listed on the chart is displayed, then the center airbag sensor assembly is faulty. 
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Fll066 

Terminal 

Tc 

AB 

Airbag 
Warning 
Light 

AB0218 

CLEARING OF DIAGNOSTIC CODE 

1. CLEARING OF MALFUNCTION CODE (EXCEPT CODE 41 ) 

Remove the battery negative terminal or ECU-B fuse for 
10 seconds or more with the ignition switch OFF. 

NOTICE: When connecting the battery after cancelling 
the malfunction code, always do it with the ignition 
switch in LOCK position. If the battery is connected with 
the ignition switch in ACC or ON position, there are cases 
when the diagnosis system does not operate normally. 

HINT: 
• Code 41 cannot be cleared by this method. 

• The lower the temperature, the longer the battery neg-
ative terminal must be left off. 

• Other memory systems (clock, audio system) will also 
be cancelled out (See page AB-2). 

2. CLEARING OF MALFUNCTION CODE 41 STORED IN 
MEMORY 

(a) Connect service wires to terminals Tc and AB of the 
check connector. 

(b) Turn the ignition switch ACC or ON and wait ap-
prox. 6 seconds. 

(c) Starting with the Tc terminal, apply body ground al-
ternately to terminal Tc and terminal AB twice each 
in cycles of 1.0 ± 0.5seconds. Finally, keep apply-
ing body ground to terminal Tc. 

HINT: When alternating between body ground of termi-
nals Tc and AB, simultaneously release one from body 
ground while applying it to the other terminal. If the time 
interval in between is too long, code 41 will not be 
cleared. 

Time of Body Ground 

OFF-----,l.0±O.5 
sec. 

Body 
Ground 

OF F:---+----; 1.0±O.5 ;..----: 
sec. 

;"--A.(~-----~--) 

Body 
Ground :@ : ® : 
ON------; 

OFF 

(d) After several seconds, when the airbag warning 
light starts to blink on a 64 m second cycle, cancel-
lation is completed. 

HINT: This method clears not only code No.41, but also 
other malfunction codes all at once. 
Except when instructed by the troubleshooting proce-
dure, use this method only when the repair procedure is 
completed (See page AB-24). 
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Symptom Simulation 
"Intermittent troubles or problems" are the malfunctions about which the customer has a complaint, but 
which do not occur and can not be confirmed in the workshop. The intermittent problems also include com-
plaints about the airbag warning light going on and off erratically. 
The self-diagnostic system stores the circuit of the intermittent problem in memory even if the ignition 
switch is turned off. 
And, for accurate diagnosis of the problems, ask the customer to obtain information as much as possible 
following the customer problem analysis check sheet (See page AB-28), and try to reproduce the intermit-
tent problem. 
The problem simulation methods described below are the effective ways for this nature of problem to pro-
duce the problem conditions by applying vibration, heat, and humidity. 

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

AB0245 

K9464 

ABOl15 

AB0232 

CONNECTORS 

Slightly shake the connector vertically and horizontally. 

(Inspection of connectors) 

(a) Does the wire harness connecting with its corre-
sponding part have insufficient slack? 

(b) Are the terminals dirty? 

(c) Are the terminals making loose contact due to ter-
minals spread? 

WIRE HARNESS 

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

PARTS AND SENSORS 

Apply vibration slightly by a finger to the part or sen-
sor considered to be the problem cause and check if 
the malfunction will occur. 

CAUTION: Do not apply vibration to the center airbag 
sensor. 
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HEAT METHOD: When the problem seems to occur when the 
suspect area is heated. 

WATER SPRINKLING 
METHOD: 

AB0249 

Heat the component that is likely the cause of the mal-
function with a hair dryer or similar object. Check to 
see if the malfunction will occur. 
NOTICE: 
• Do not heat to more than 60°C (140°F) (Tempera-

ture limit that the component can be touched with a 
hand.). 

• Do not apply heat directly to part in the ECU. 

When the malfunction seems to occur on a 
rainy day or in a high-humidity condition. 

AB0248 

Sprinkle water onto the vehicle and check to see if the 
malfunction will occur. 
NOTICE: Never apply water directly onto the elec-
tronic components. 
HINT: 
• If a vehicle is subject to water leakage, the leaked 

water may contaminate the ECU. When testing a 
vehicle with a water leakage problem, special cau-
tion must be paid. 

OTHER: When the malfunction seems to occur when electrical load 
is excessive. 

AB0234 

Turn on all electrical loads including the heater blower, 
headlights, rear window defogger, etc. and check to 
see if the malfunction will occur. 
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Diagnostic Code Chart 
If a malfunction code is displayed during the diagnostic code check, check the circuit listed for that code in 
the table below (Proceed to the page given for that circuit). 

Code No. Diagnosis Page 

(Normal)*l • Source voltage drop AB-35 

11 • Short in squib circuit or front airbag sensor circuit (to ground) AB-37 

12 • short in squib circuit or front airbag sensor circuit (to + B ) AB-43 

13 • Short in squib circuit (between D + wire harness and D - wire harness) AB-48 

14 • Open in squib circuit AB-55 

15 • Open in front airbag sensor circuit AB-60 
22*2 • Airbag warning light system malfunction AB-65 

31 • Center airbag sensor assembly malfunction AB-71 

41*3 • Malfunction stored in memory AB-73 

HINT: 
* 1 When the airbag warning light remains lit up and the diagnostic code is the normal code, this means a 

source voltage drop. 
* 2 Code 22 is recorded when a malfunction occurs in the airbag warning light system. If an open malfunc-

tion occurs in the airbag warning light system, the airbag warning light does not light up, so that until 
the malfunction is repaired, the diagnostic codes (including code 22) cannot be confirmed. 

*3 When a malfunction occurs in the airbag system, malfunction codes 11 to 31 are output. After repair-
ing the malfunction indicated by malfunction codes 11 to 31, codes 11 to 31 are cleared from the 
memory, but code 41 is output instead. Once the malfunction has been detected, the airbag warning 
light will remain lit up until code 41 is cleared, even though the malfunction has been repaired. 

Problem Symptom Chart 
Proceed with troubleshooting of each circuit in the table below. 

Problem Symptom Inspection Item Page 

• With the ignition switch at ACC or ON, the airbag warn- • Airbag warning light system 
ing light sometimes lights up after approx. 6 seconds (Always lit up) 
have elapsed. AB-75 

• Airbag warning light lights up even when ignition switch 
is in the LOCK position. 

• Diagnostic code not displayed. • Tc terminal circuit AB-77 • Diagnostic code continuously displayed. 
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Circuit Inspection 

Diag. Code (Normal) Source Voltage Drop 

CIRCUIT DESCRIPTION .---------------------, 
The airbag system is equipped with a voltage-increase circuit (DC-DC converter) in the center airbag 
sensor assembly in case the source voltage drops. 
When the battery voltage drops, the voltage-increase circuit (DC-DC converter) functions to increase 
the voltage of the airbag system to normal voltage. 
The diagnosis system malfunction display for this circuit is different to other circuits - when the airbag 
warning light remains lit up and the diagnostic code is a normal code, source voltage drop is indicated. 
Malfunction in this circuit is not recorded in the center airbag sensor assembly, and approx. 10 
seconds after the source voltage returns to normal, the airbag warning light automatically goes off. 

Code No. Diagnosis 

(Normal) Source voltage drop. 

DIAGNOSTIC CHART -----------------------, 

Preparation. 

Does airbag warning light turn off after 
approx. 10 seconds. 

Yes 

Check battery and charging system 
(See page CH-1). 

WIRING DIAGRAM 

Fusible 
Link 
Box 

Battery 

~ (~ 

r--I-
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N 

~ J~ 
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AMl...-
~. 

AM~Q. 
~. 
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l 

I 

No 

CIG 

ECU-IG 

IGN 

Check diagnostic code, and if a 
malfunction code is output, per-
form troubleshooting according to 
malfunction code. If a normal 
code is output, replace center 
airbag sensor assembly. 

Center Airbag Sensor Assembly 

ACC ... 
IG 1 

-"' 
~ 

IG 2 

"- ./ 

AB0242 
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INSPECTION PROCEDURES 

Preparation. 

Center Airbag Sensor Assembly 

o 
AB0119 
AB0029 

iii Preparation III Check 

iii (1) Turn ignition switch LOCK. 
(2) Disconnect center airbag sensor assembly 

connector. 
(3) Turn ignition switch ON. But do not start 

engine. 
(4) Measure voltage at IG 1 , IG 2 or ACC on con-

nector wire harness side of center airbag sensor 
assembly and operate electric system (deffoger, 
wiper, headlight, heater blower, etc.). 
Voltage: 6V - 11.5V at IG 1 , IG 2 and ACC. 

(5) Turn electric system switch OFF. 
(6) Turn ignition switch LOCK. 
(7) Remove voltmeter and connect center airbag 

sensor assembly connector. 

Does airbag warning light turn off after approx. 10 seconds. 

AB0119 
AB0234 

iii Turn ignition switch ON. 

a Operate electric system checked in 11 (4) and 
check that airbag warning light goes off after 
approx. 10 seconds. 

NO 

Check diagnostic code, and if a malfunction 
code is output, perform troubleshooting 
according to malfunction code. If a normal 
code is output, replace center airbag sensor 
assembly. 

Check battery and charging system (See page CH-'). 
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Diag.Code 11 Short in Squib Circuit or Front Airbag 
Sensor Circuit (to Ground) 

CIRCUIT DESCRIPTION---------------------, 

The squib circuit consists of the center airbag sensor assembly, spiral cable and the steering wheel pad 
(squib). It causes the airbag to deploy when the airbag deployment conditions are satisfied. 
The front airbag sensor detects the deceleration force in a frontal collision and is located in the front 
fender on the left and right sides. 
For details of the function of each component, see FUNCTION OF COMPONENTS on page AB-7. 
Diagnostic code 11 is recorded when occurrence of ground short is detected in the squib circuit or front 
airbag sensor circuit. 

Code No. Diagnosis 

· Short circuit in squib wire harness (to ground). 

· Squib malfunction. 

· Short circuit in front airbag sensor +S wire harness (to ground). 

11 · Front airbag sensor malfunction. 

· Short circuit between +S wire harness and -S wire harness of front airbag sensor. 

· Spiral cable malfunction. 

· Center airbag sensor assembly malfunction. 

DIAGNOSTIC CHART--------------------. 

Preparation. 

Check front airbag sensor circuit. 
(Measure resistance between terminals +SR and 
-SR, +SL and -SL of center airbag sensor 
assembly connector.) 

Check- front airbag sensor circuit. 
(Measure resistance between terminals + SR, +SL 
of center airbag sensor assembly connector and 
body ground.) 

Check squib circuit. 

Check center airbag sensor assembly. 

Check squib. 

From the results of the above inspection, the 
malfunctioning part can nOW be considered 
normal. To make sure of this, use the simulation 
method to check. 

NG 

NG 

NG 

NG 

NG 

Go to step" on next page. 

Repair or replace harness or con
nector between center airbag sensor 
assembly and front airbag sensor 
(See page AB·21). 

Go to step. on next page. 

Replace center airbag sensor assembly. 

Replace steering wheel pad. 
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DIAGNOSTIC CHART (Cont'd)------------------, 

Check front airbag sensor. 

Repair or replace harness or connector between 
center airbag sensor assembly and front airbag 
sensor (See AB-21 ). 

Check spiral cable. 

Repair or replace harness or connector between 
center airbag sensor assembly and spiral cable. 

WIRING DIAGRAM 

ring Wheel Pad 
Spiral Cable 

Stee 

Squib 

I I 
II I I 

Front Airbag Sensor LH 

I I 
I' i I 

Front Airbag Sensor RH 

NG 
Replace front airbag sensor. 

NG 
Repair or replace spiral cable. 

Center Airbag Sensor Assembly 
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I 
D+ I safing.1 
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-SL 

+SR 

-SR 

."". 

AB0190 
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INSPECTION PROCEDURES 

Preparation. 

LOCK 

o 
ABOll7 
AB0048 

iii Preparation m Check 

(1) Disconnect battery negative (-) terminal cable, 
and wait at least 20 seconds. 

(2) Remove steering wheel pad (See page AB-15). 

iii I ... 1.111 
When storing steering wheel pad, keep upper 
surface of the pad facing upward. 

--------------------------------------------------------------, 
Check front airbag sensor circuit. (Measure resistance between terminals 
+SR and -SR, +SL and -SL of center airbag sensor assembly connector.) 

(~nte' ;:==;"mbIY .~ 

AB0032 

iii Disconnect center airbag sensor assembly con
nector. 

m Measure resistance between terminals +SR and 
-SR, +SL and -SL of harness side connector of 
center airbag sensor assembly. 

rmt Resistance: 755 n - 885 n 

NG 

Check front airbag sensor circuit. (Measure resistance between terminals 
+SR, +SL of center airbag sensor assembly connector and body ground.) 

AB0033 

m Measure resistance between terminals +SR, +SL 
of harness side connector of center airbag sensor 
assembly and body ground. 

rmt Resistance: 00 n 

NG 
Repair or replace harness or connector between 
center airbag sensor assembly and front airbag 
sensor (See page AB-21). 



AB-40 SRS AIRBAG - Troubleshooting 

Check squib circuit. 

Center Airbag 
Sensor Assembly 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

AB0072 
AB0070 

iii Measure resistance between 0+, 0- on spiral cable 
side of connector between spiral cable and steering 
wheel pad and body ground. 

ma Resistance: 00.Q 

NG Gotostep~. 

Check center airbag sensor assembly. 

Center Airbag 
Sensor Assembly 

ACC ON 

0or0 

Tc 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

Code 11 

AB0074 
AB0069 

ABOl18 ABOl19 
SH·18·1 AB0057 

(1) Connect connector to center airbag sensor 
assembly. 

(2) Using a service wire, connect 0+ and 0- on 
spiral cable side of connector between spiral 
cable and steering wheel pad. 

(3) Connect negative (-) terminal cable to battery, 
and wait at least 2 seconds. 

(1) Turn ign it ion switch ACC or ON and wait 
at least 20 seconds. 

(2) Using SST, connect terminals Tc and EJ of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

ma Diagnostic code 11 is not output. 

GIIII Codes other than code 11 may be output at this 
time, but this is not relevant to this check. 

NG Replace center airbag sensor assembly. 



SRS AIRBAG - Troubleshooting AB-41 

Check squib. 

Center Airbag 
Sensor Assembly 

ACC ON 

00 or 

Tc 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

Code 11 

AB0075 
18 ABOl19 

AB0057 

(1) Turn ignition switch LOCK. 
(2) Disconnect battery negative (-) terminal cable, 

and wait at least 20 seconds. 
(3) Connect steering wheel pad (squib) connector. 
(4) Connect negative (-) terminal cable to battery, 

and wait at least 2 seconds. 

(1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(2) Using SST, connect terminals Tc and El of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

om Diagnostic code 11 is not output. 

IDIIlI Codes other than code 11 may be output at this 
time, but this is not relevant to this check. 

NG Replace steering wheel pad. 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 

Check front airbag sensor. 

+A 

+S 

-S -A 

A B0034 

l1li Disconnect front airbag sensor connector. 

l1li Measure resistance between each terminal of front 
airbag sensor. 

Terminal Resistance 

8S- 8A 755 n - 885 n 
(±)S - 8S 00 

(±)S - (±)A Less than 1 n 

UMit;; 
. Do not touch ohmmeter probes strongly against 

terminals of front airbag sensor. 
. Make sure the front airbag sensor connector is 

properly connected. 

NG Replace front airbag sensor. 

Repair or replace harness or connector between center airbag sensor assembly and front airbag sensor 
(See page AB-21). 



AB-42 SRS AIRBAG - Troubleshooting 

Check spiral cable. 

Center Airbag 
Sensor Assembly 

.. Disconnect connector between center airbag 
Spiral Steering Wheel sensor assembly and spiral cable. 
Cable Pad (Squib) 

AB0071 
AB0070 

.. Measure resistance between D+, D- on spiral 
cable side of connector between spiral cable and 
steering wheel pad and body ground. 

ma Resistance: 00 n 

NG Repair or replace spiral cable. 

Repair or replace harness or connector between 
center airbag sensor assembly and spiral cable. 



Diag.Code 12 

SRS AIRBAG - Troubleshooting 

Short in Squib Circuit or Front Airbag 
Sensor Circuit (to + B) 

AB-43 

CIRCUIT DESCRIPTION ----------------------, 

The squib circuit consists of the center airbag sensor assembly, spiral cable and the steering wheel pad 
(squib). It causes the airbag to deploy when the airbag deployment conditions are satisfied. 
The front airbag sensor detects the deceleration force in a frontal collision and is located in the front 
fender on the left and right sides. 
For details of the function of each component, see FUNCTION OF COMPONENTS on page AB-7. 
Diagnostic code 12 is recorded when a +B short is detected in the squib circuit or the front airbag sensor 
circuit. 

Code No. Diagnosis 

· Short circuit in squib wire harness (to +8). 
· Squib malfunction. 

12 
· Short circuit in front airbag sensor +S wire harness (to +8). 
· Open circuit in RH and LH front airbag sensor harness. 
· Spiral cable malfunction. 
· Center airbag sensor assembly malfunction. 



AB-44 SRS AIRBAG - Troubleshooting 

. DIAGNOSTIC CHART ------------------------, 

ii~····.·.·.·.· ... ·.·.··· 
••••....•.. , ........•....•.•..... 

Preparation. 

Check front airbag sensor circuit. 
(Measure resistance between terminals 
+SR and -SR, +SL and -SL of center 
airbag sensor assembly connector.) 

OK 

Check front airbag sensor circuit. 
(Measure voltage between terminal +SR 
or +SL of center airbag sensor assembly 
connector and body ground.) 

OK 

OK 

Check center airbag sensor assembly. 

OK 

Check squib. 

OK 
From the results of the above inspection, 
the malfunctioning part can now be 
considered normal. To make sure of this, 
use the simulation method to check. 

Check spiral cable . 

+ OK 
Repair or replace harness or connector 
between center airbag sensor assembly 
and spiral cable. 

WIRING DIAGRAM 

Ste ering Wheel Pad 
Spiral Cable 

Squib 

I I 
I T I I 

Front Airbag Sensor LH 

I I 
I' , I 

Front Airbag Sensor R H 

NG 

NG 

NG 

NG 

NG 

NG 

Go to Code 15 (See page AB-60). 

Repair or replace harness or 
connector between center air
bag sensor assembly and front 
airbag sensor (See page AB-21). 

Go to step 

Replace center airbag sensor 
assembly. 

Replace steering wheel pad. 

Repair or replace spiral cable. 

Center Airbag Sensor Assembly 

Power Isource 

D+ I Safingrl 
I Sensor 

D-

+SL 

-SL 

+SR 

-SR 

"lor 
AB0190 



SRS AIRBAG - Troubleshooting AB-45 

INSPECTION PROCEDURES 

Preparation. 

LOCK 

o 
ABOl17 
AB0048 

iii Preparation • Check 

(1) Disconnect battery negative (-) terminal cable, 
and wait at least 20 seconds. 

(2) Remove steering wheel pad (See page AB-15). 

bi:tiW."i 
When storing steering wheel pad, keep upper 
surface of the pad facing upward. 

Check front airbag sensor circuit. (Measure resistance between terminals 
+SR and -SR, +Sl and -Sl of center airbag sensor assembly connector.) 

Center Airbag Sensor Assembly L----- - ~. 
C~~ 

-SR 

ABOO32 

iii Disconnect center airbag sensor assembly con-
nector. 

• Measure resistance between terminals +SR and 
-SR, +SL and -SL of harness side connector of 
center airbag sensor assembly. 

rmt Resistance: 755 n - 885 n 

NG Go to Code 15 (See page AB-60). 

Check front airbag sensor circuit. (Measure voltage between terminal +SR 
or + Sl of center airbag sensor assembly connector and body ground.) o ON (Cen"'~;'bag S.nw ""'mbly \ 

~ J 

ABOl19 
AB0036 

iii (1) Connect negative (-) terminal cable to battery. 
(2) Turn ignition switch ON. 

• Measure voltage between terminals +SR or +SL of 
harness side connector of center airbag sensor 
assembly and body ground. 

rmt Voltage: OV 

NG 
Repair or replace harness or connector between 
center airbag sensor assembly and front airbag 
sensor (See page AB-21). 



AB-46 SRS _ AIRBAG - Troubleshooting 

Check squib circuit. 

Center Airbag 
Sensor Assembly 

Spiral Steering Wheel 
Cable Pad (Squib) 

D~r 

ABOl19 
A B0072 
AB0067 

III Measure voltage at D+ on spiral cable side of 
connector between spiral cable and steering wheel 
pad. 

ma Voltage: OV 

NG Go to step 1;.\1::;;1. 

Check center airbag sensor assembly. 

Center Airbag 
Sensor Assembly 

ACC ON 

@or 0 

Spiral Steering Wheel 
Cable Pad (Squib) 

Code 12 

AB0074 
AB0069 

ABOl18 AB0119 
SH-18-l FI1389 

.. (1) Turn ignition switch LOCK. 
(2) Disconnect negative (-) terminal cable from 

battery. 
(3) Connect connector to center airbag sensor 

assembly. 
(4) Using a service wire, connect D+ and D- on 

spiral cable side of connector between spiral 
cable and steering wheel pad. 

(5) Connect negative (-) terminal cable to battery, 
and wait at least 2 seconds. 

III (1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(2) Using SST, connect terminals Tc and El of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

ma Diagnostic code 12 is not output. 

IDIIII Codes other than code 12 may be output at this 
time, but this is not relevant to this check. 

NG Replace center airbag sensor assembly. 



Check squib. 

Center Airbag 
Sensor Assembly 

ACC ON 

0or0 

Spiral 
Cable 

SRS AIRBAG - Troubleshooting AB-47 

Steering Wheel 
Pad (Squib) 

(1) Turn ignition switch LOCK. 
(2) Disconnect battery negative (-) terminal cable, 

and wait at least 20 seconds. 
(3) Connect steering wheel pad (squib) connector. 
(4) Connect negative (-) terminal cable to battery, 

and wait at least 2 seconds. 

(1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

Code 12 
(2) Using SST, connect terminals Tc and El of 

check connector. 
SST 09843-18020 

Tc (3) Check diagnostic code. 
¢ 

Diagnostic code 12 is not output. 

IDIIII Codes other than code 12 may be output at this 
AB0075 time, but this is not relevant to this check. 

ABOl18 ABOl19 
SH-18-l FI1389 

NG Replace steering wheel pad. 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 

Check spiral cable. 

AB007l 
ABOl19 

Repair or replace spiral cable. 

Repair or replace harness or connector between center airbag sensor assembly and spiral cable. 



AB-48 SRS AIRBAG - Troubleshooting 

Diag.Code 13 
Short in Squib Circuit (Between D+ 
Wire Harness and D- Wire Harness) 

CIRCUIT DESCRIPTION -----------------------, 

The squib circuit consists of the center airbag sensor assembly, spiral cable and the steering wheel 
pad (squib). It causes the airbag to deploy when the airbag deployment conditions are satisfied. 
For details of the function of each component, see FUNCTION OF COMPONENTS on page AB-7. 
Diagnostic code 13 is recorded when a short is detected in the D+ wire harness and D- wire harness of 
the squib circuit. 

Code. No. Diagnosis 

· Short circuit between D+ wire harness and D- wire harness of squib. 

13 · Squib malfunction. 
· Spiral cable malfunction. 
· Center airbag sensor assembly malfunction. 

DIAGNOSTIC CHART -----------------------, 

Preparation. 

Check squib circuit. 

OK 

Check center airbag sensor assembly. 

OK 

Check squib. 

OK 

From the results of the above inspection, 
the malfunctioning part can now be con-
sidered normal. To make sure of this, use 
the simulation method to check. 

NG 

NG 

NG 

Go to step ISlon next page. 

Replace center airbag sensor 
assembly. 

Replace steering wheel pad. 



SRS AIRBAG - Troubleshooting AB-49 

DIAGNOSTIC CHART (Cont'd)-------------------, 

Check spiral cable. 

OK 

Check harness between center airbag 
sensor assembly and spiral cable. 

OK 

Check center airbag sensor assembly. 

OK 

From the results of the above inspection 
the malfunctioning part can now be con-' 
sidered normal. To make sure of this use 
the simulation method to check. ' 

WIRING DIAGRAM 

Ste ering Wheel Pad 
Spiral Cable 

Squib 

NG 

NG 

NG 

Repair or replace spiral cable. 

Repair or replace harness or 
connector between center air-
bag sensor assembly and spiral 
cable. 

Replace center airbag sensor 
assembly. 

Center Airbag Sensor Assembly 

~Power (ouree 

D+ I safing.1 
I Sensor 

D-

l 
To Front 
Airbag 
Sensor 

AB0191 



AB-50 SRS AIRBAG - Troubleshooting 

INSPECTION PROCEDURES 

Preparation. 

LOCK 

o 
ABOl17 
AB0048 

Check squib circuit. 

Center Airbag 
Sensor Assembly 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

AB0074 
AB0068 

iii Preparation III Check 

(1) Disconnect battery negative (-) terminal cable, 
and wait at least 20 seconds. 

(2) Remove steering wheel pad (See page AB-15). 

Hlilh,hi 
When storing steering wheel pad, keep upper 
surface of the pad facing upward. 

III Measure resistance between D+ and D- on spiral 
cable side of connector between spiral cable and 
steering wheel pad. 

DlB Resistance: 40 krl or more 

NG Go to step ~J. 



SRS AIRBAG - Troubleshooting AB-51 

Check center airbag sensor assembly. 

Center Airbag 
Sensor Assembly 

ACC ON 

@orQ) 

Spiral 
Cable 

Check squib. 

Center Airbag 
Sensor Assembly 

ACC ON 

@orQ) 

Tc 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

Code 13 

AB0074 
ABOl18 ABOl19 
SH·18·1 F 11390 

Steering Wheel 
Pad (Squib) 

Code 13 

A80075 
ABOl18 ABOl19 
SH·181 F 11390 

iii (1) Connect negative (-) terminal cable to battery. 
(2) Clear malfunction code 41 stored in memory 

(See page AB-31). 

iii (1) Turn ignition switch LOCK, and wait at least 
2 seconds. 

(2) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(3) Using SST, connect terminals Tc and EJ of 
check connector. 

SST 09843- 18020 
(4) Check diagnostic code. 

DlI Diagnostic code 13 is not output. 

GIIII Codes other than code 13 may be output at this 
time, but this is not relevant to this check. 

NG Replace center airbag sensor assembly. 

iii (1) Turn ignition switch LOCK. 
(2) Disconnect battery negative (-) terminal cable, 

and wait at least 20 seconds. 
(3) Connect steering wheel pad (squib) connector. 
(4) Connect negative (-) terminal cable to battery. 
(5) Clear malfunction code 41 stored in memory 

(See page AB-31). 

iii (1) Turn ignition switch LOCK, and wait at least 
2 seconds. 

(2) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(3) Using SST, connect terminals Tc and E 1 of 
check connector. 

SST 09843-18020 
(4) Check diagnostic code. 

ma Diagnostic code 13 is not output. 

GDm Codes other than code 13 may be output at this 
time, but this is not relevant to this check. 

NG Replace steering wheel pad. 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 



AB-52 

Check spiral cable. 

Center Airbag Spiral 
Sensor Assembly Cable 

SRS AIRBAG - Troubleshooting 

Steering Wheel 
Pad (Squib) 

AB0073 
AB006B 

III 

(1) Disconnect connector between center airbag 
sensor assembly and spiral cable. 

(2) Release airbag activation prevention mecha-
nism on center airbag sensor assembly side of 
spiral cable connector (See page AB-54). 

Measure resistance between D+ and D- on spiral 
cable side of connector between spiral cable and 
steering wheel pad. 

ma Resistance: 00 n 

NG Repair or replace spiral cable. 

Check harness between center airbag sensor assembly and spiral cable. 

Center Airbag Spiral 
Sensor Assembly Cable 

Steering Wheel 
Pad (Squib) 

AB0071 
AB0068 

III 

(1) Disconnect center airbag sensor assembly 
connector. 

(2) Release airbag activation prevention mecha-
nism on center airbag sensor assembly 
connector (See page AB-54). 

Measure resistance between D+ and D- on center 
airbag sensor assembly side of connector between 
center airbag sensor assembly and spiral cable. 

ma Resistance: 00 n 

NG Repair or replace harness or connector between 
center airbag sensor assembly and spiral cable. 



SRS AIRBAG - Troubleshooting AB-53 

Check center airbag sensor assembly. 

Center Airbag Spiral Steering Wheel 
Sensor Assmbly Cable Pad (Squib) 

AB0073 
AB0068 

iii Connect center airbag sensor assembly connector. 

iii Measure resistance between D+ and D- on center 
airbag sensor assembly side of connector between 
center airbag sensor assembly and spiral cable. 

ma Resistance: 40 kn or more 

NG Replace center airbag sensor assembly. 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 



AB-54 SRS AIRBAG - Troubleshooting 

RELEASE METHOD OF AIRBAG ACTIVATION PREVENTION MECHANISM 

An airbag activation prevention mechanism is built into the connector for the squib circuit of the airbag 
system. When release of the airbag activation prevention mechanism is directed in the troubleshooting 
procedure, as shown in the illustration of the connectors CD and ell below, insert paper which is the 
same thickness as the male terminal, between the terminal and the short spring. 

CAUTION: 
• NEVER RELEASE the airbag activation prevention mechanism on the steering wheel pad 

connector. 

NOTICE: 
• Do not release the airbag activation prevention mechanism unless specifically directed by the 

troubleshooting procedure. 
• If the paper inserted is too thick the terminal and short spring may be damaged, so always 

use paper the same thickness as the male terminal. 

Connector CD 

Center i 
No.1 JIB Connector~ 

Airbag 
Sensor 
Assembly 

Center Airbag Sensor Assembly Connector (Connector CD ) 
Short Spring 

Spiral Cable Connector (Connector ~ ) 

Short Spring 

Before Release 

Before Release 

Squib 

LH and RH Front Airbag Sensors 

After Release 

Paper 

~ 

After Release 

AB0027 

AB0131 AB0042 AB0043 

AB0130 AB0045 AB0046 



SRS AIRBAG - Troubleshooting AB-55 

I Diag. Code I 14 Open In Squib Circuit 

CIRCUIT DESCRIPTION ------------------

The squib circuit consists of the center airbag sensor assembly, spiral cable and the steering wheel pad 
(squib). It causes the airbag to deploy when the airbag deployment conditions are satisfied. 
For details of the function of each component, see FUNCTION OF COMPONENTS on page AB-7. 
Diagnostic code 14 is recorded when an open is detected in the squib circuit. 

Code. No. Diagnosis 

· Open circuit in D+ wire harness or D- wire harness of squib. 

14 · Squib malfunction. 
· Spiral cable malfunction. 
· Center airbag sensor assembly malfunction. 



AB-56 SRS AIRBAG - Troubleshooting 

DIAGNOSTIC CHART----------------------, 

Preparation. 

Check squib circuit. 

NG 

Check spiral cable. 

OK 

Check harness between center airbag 
sensor assembly and spiral cable. 

OK 

Check center airbag sensor assembly. 

OK 

Check squib. 

OK 

From the results of the above inspection, 
the malfunctioning part can now be con
sidered normal. To make sure of this, use 
the simulation method to check. 

WIRING DIAGRAM 

Ste ering Wheel Pad 
Spiral Cable 

Squib 

OK 

NG 

NG 

NG 

NG 

Go to step 151. 

Repair or replace spiral cable. 

Repair or replace harness or 
connector between center air
bag sensor assembly and spiral 
cable. 

Replace center airbag sensor 
assembly. 

Replace steering wheel pad. 

Center Airbag Sensor Assembly 

Power Isource 

D+ I Safing I 
I Sensor 

D-

* To Front 
Airbag 
Sensor 

AB0191 



INSPECTION PROCEDURES 

Preparation. 

LOCK 

o 
Check squib circuit. 

SRS AIRBAG - Troubleshooting AB-57 

AB0117 
AB0048 

iii Preparation iii Check 

(1) Disconnect battery negative (-) terminal cable, 
and wait at least 20 seconds. 

(2) Remove steering wheel pad 
(See page AB-15). 

&1;;;t."1 
When storing steering wheel pad, keep upper 
surface of the pad facing upward. 

Center Airbag 
Sensor Assembly 

Spiral Steering Wheel iii Disconnect center airbag sensor assembly con-
Cable Pad (Squib) nector. 

AB0072 
AB0068 

iii Measure resistance between D+ and D- on spiral 
cable side of connector between spiral cable and 
steering wheel pad. 

ma Resistance: Less than 1 n 

OK Go to step 151. 



AB-58 SRS AIRBAG - Troubleshooting 

Check spiral cable. 

Center Airbag 
Sensor Assembly 

Spiral 
Cable 

Steering Wheel .. Oisconnect connector between center airbag 
Pad (Squib) sensor assembly and spiral cable. 

AB0071 
AB006S 

iii Measure resistance between 0+ and 0- on spiral 
cable side of connector between spiral cable and 
steering wheel pad. 

ma Resistance: Less than 1 n 

NG Repair or replace spiral cable. 

Check harness between center airbag sensor assembly and spiral cable. 

Center Airbag 
Sensor Assembly 

Spiral Steering Wheel iii Measure resistance between 0+ and 0- on center 
Cable Pad (Squib) airbag sensor assembly side of connector between 

AS0071 
AB006S 

center airbag sensor assembly and spiral cable. 

ma Resistance: Less than 1 n 

NG Repair or replace harness or connector between 
center airbag sensor assembly and spiral cable. 



SRS AIRBAG - Troubleshooting AB-59 

Check center airbag sensor assembly. 

Center Airbag 
Sensor Assembly 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

I [f:m=[]=fHp 
............... t 

Check squib. 

Center Airbag 
Sensor Assembly 

Code 14 

AB0074 
AB0069 

A80118 ABOl19 
SH~18~1 FI1391 

Spiral Steering Wheel 
Cable Pad (Squib) 

ACC ON ® or 0 
Tc 

Code 14 

AB0075 
ABOl18 ABOl19 
SH~18~1 FI1391 

iii (1) Connect connector to center airbag sensor 
assembly. 

(2) Connect connector between center airbag 
sensor assembly and spiral cable. 

(3) Using a service wire, connect D+ and D- on 
spiral cable side of connector between spiral 
cable and steering wheel pad. 

(4) Connect negative (-) terminal cable to battery, 
and wait at least 2 seconds. 

iii (1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(2) Using SST, connect terminals Tc and EJ of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

ma Diagnostic code 14 is not output. 

IDIII Codes other than code 14 may be output at this 
time, but this is not relevant to this check. 

NG Replace center airbag sensor assembly. 

iii (1) Turn ignition switch LOCK. 
(2) Disconnect battery negative (-) terminal cable, 

and wait at least 20 seconds. 
(3) Connect steering wheel pad (squib) connector. 
(4) Connect negative (-) terminal cable to battery, 

and wait at least 2 seconds. 

iii (1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(2) Using SST, connect terminals Tc and EJ of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

ma Diagnostic code 14 is not output. 

IDIII Codes other than code 14 may be output at this 
time, but this is not relevant to this check. 

NG Replace steering wheel pad. 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 



AS-60 SRS AIRSAG - Troubleshooting 

Diag.Code 15 Open In Front Airbag Sensor Circuit 

CIRCUIT DESCRIPTION -------------------r 

The front airbag sensor detects the deceleration force in a frontal collision and is located in the front 
fender on the left and right sides. 
For details of the function of each component, see FUNCTION OF COMPONENTS on page AB-7. 
Diagnostic code 15 is recorded when an open is detected in the front airbag sensor circuit. 

NOTICE: The front airbag sensor connector is equipped with an electrical connection check 
mechanism for the purpose of detecting an open in the front airbag sensor (See page AS-g). This 
mechanism is constructed so that when the terminals of the front airbag sensor have been connected 
(when the connector housing lock is in the locked condition), the connection detection pin on the wire 
harness side connects with the terminals for diagnosis use on the sensor side. If the connector is not 
properly connected, the diagnosis system may detect only a malfunction code, even though the airbag 
system is functioning normally. 
When connecting the front airbag sensor connector, make sure it is connected properly. If diagnostic 
code 15 is displayed after the front airbag sensor connector has been connected, check again that it is 
properly connected. 

Code No. Diagnosis 

· Open circuit in +S wire harness or -S wire harness of front airbag sensor. 

15 
· Front airbag sensor malfunction. 
· Malfunction of electrical connection check mechanism of front airbag sensor. 
· Center airbag sensor assembly malfunction. 



SRS AIRBAG - Troubleshooting AB-61 

DIAGNOSTIC CHART----------------------, 

Preparation. 

Check front airbag sensor circuit 
(Measure resistance between terminals 
+SR and -SR, +SL and -SL of center 
airbag sensor assembly connector). 

OK 

Check center airbag sensor assembly. 

OK 

From the results of the above inspection, 
the malfunctioning part can now be con
sidered normal. To make sure of this, 
use the simulation method to check. 

Check front airbag sensor. 

OK 

Check harness between center airbag 
sensor assembly and front airbag sensor. 

OK 

Replace front airbag sensor connector 
(See page AB-21). 

WIRING DIAGRAM 

Front Airbag Sensor LH 

I I 

I II I I 
Front Airbag Sensor R H 

1 1 

I Ii II 

NG 

NG 

NG 

NG 

Go to step 14il. 

Replace center airbag sensor 
assembly. 

Replace front airbag sensor. 

Repair or replace harness or 
connector between center air
bag sensor assembly and front 
airbag sensor 
(See page AB-21 ). 

Center Airbag Sensor Assembly 

From 
Squib 

+SL 

-SL 

+SR 

-SR 

7.". 

AB0192 



AB-62 SRS AIRBAG - Troubleshooting 

INSPECTION PROCEDURES iii Preparation • Check 

Preparation. 

LOCK 

o 
ABOl17 
AB004B 

(1) Disconnect battery negative (-) terminal cable, 
and wait at least 20 seconds. 

(2) Remove steering wheel pad 
(See page AB-1S). 

When storing steering wheel pad, keep upper 
surface of pad facing upward. 

Check front airbag sensor circuit (Measure resistance between terminals +SR 
and -SR, +SL and -SL of center airbag sensor assembly connector.). 

Center Airbag Sensor Assembly 

AB0032 

iii Disconnect center airbag sensor assembly con
nector. 

.. Measure resistance between terminals +SR and 
-SR, +SL and -SL of harness side connector of 
center airbag sensor assembly. 

ma Resistance: 755 n - 885 n 

NG Go to step 



SRS AIRBAG - Troubleshooting AB-63 

Check center airbag sensor assembly . 

Center Airbag 
Sensor Assembly 

I ~ .... 
ACC ON 

@or@ 

El 
Tc 

Spiral Steering Wheel 
Cable Pad (Squib) 

~[p 
J 

Code 15 

AB0074 
AB0069 

ABOl18 AB0119 
SH-18-1 AB0058 

.. 
III 

(1) Connect connector to center airbag sensor 
assembly. 

(2) Using a service wire, connect D+ and D- on 
spiral cable side of connector between spiral 
cable and steering wheel pad. 

(3) Connect negative (-) terminal cable to battery, 
and wait at least 2 seconds. 

(1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(2) Using SST, connect terminals Tc and E 1 of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

rmt Diagnostic code 15 is not output. 

Ill!III Codes other than code 15 may be output at this 
time, but this is not relevant to this check. 

NG Replace center airbag sensor assembly. 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 

Check front airbag sensor. 

+A 

+S 

-S -A 

AB0034 

.. Disconnect front airbag sensor connector. 

III Measure resistance between each terminal of front 
airbag sensor. 

Terminal Resistance 

8S- 8A 755 n - 885 n 
(f)s - 8S 00 

(f)S - ®A Less than 1 n 

Urmttl 

NG 

. Do not touch ohmmeter probes strongly against 
terminals of front airbag sensor . 

. Make sure the front airbag sensor connector is 
properly connected. 

Replace front airbag sensor. 



AB-64 SRS AIRBAG - Troubleshooting 

Check harness between center airbag sensor assembly and front airbag 
sensor. 
Center Airbag Sensor Assembly 

1 

AB0038 
AB0039 

iii (1) Disconnect center airbag sensor assembly 
connector. 

(2) Using service wires, connect +SR and -SR, 
+SL and -SL on the wire harness side of the 
center airbag sensor assembly connector. 

• Measure resistance between terminals +SR and 
-SR, +SL and -SL of harness side connector of 
front airbag sensor. 

ma Resistance: Less than 1 n 
I~M;Mi 

NG 

. Lightly touch ohmmeter probes at position shown 
in illustration . 

. Make sure the front airbag sensor connector is 
properly connected. 

Repair or replace harness or connector between 
center airbag sensor assembly and front airbag 
sensor (See AB-21). 

Replace front airbag sensor connector (See page AB-21) 



SRS AIRBAG - Troubleshooting AB-65 

Diag.Code 22 Airbag Warning Light System Malfunction 

CIRCUIT DESCRIPTION ---------------------, 

The airbag warning light is located on the combination meter. 
When the airbag system is normal, the airbag warning light lights up for approx. 6 seconds after the 
ignition switch is turned from LOCK position to ACC or ON position, and then turns off automatically. 
If there is a malfunction in the airbag system, the airbag warning light lights up to inform the driver of 
the abnormality. 
When terminals Tc and El of the check connector are connected, the diagnostic code is displayed by the 
blinking of the airbag warning light. 
The airbag warning light circuit is equipped with an electrical connection check mechanism which 
detects when the connector to the center airbag sensor assembly is not properly connected. 
If the connector to the center airbag sensor assembly is not properly connected, the airbag warning light 
will not light up. 
Diagnostic code 22 is recorded when a malfunction occurs in the airbag warning light system. 
If an OPEN malfunction occurs in the airbag warning light system, the airbag warning light does not 
light up, so that until the malfunction is repaired, the diagnostic codes (including code 22) cannot be 
confirmed. 

Code No. 

22 

Diagnosis 

. Open circuit in airbag warning light system. 

. Center airbag sensor assembly malfunction. 



AB-66 SRS AIRBAG - Troubleshooting 

DIAGNOSTIC CHART -----------------------, 
Troubleshooting for this system is different for when the airbag warning light does not light up and for 
when diagnostic code 22 is output. Confirm the problem symptoms first before selecting the appropriate 
troubleshooting procedure. 

HINT: If airbag warning light does not light up, perform the following troubleshooting: 

Check ECU-B fuse. 

OK 

Check connection of center airbag sensor 
assembly connector. 

OK 

Preparati on. 

Check airbag warning light circuit. 

OK 

Does airbag warning light comes on? 

YES 

From the results of the above inspection, 
the malfunctioning part can now be con-
sidered normal. To make sure of this, 
use the simulation method to check. 

Is new ECU-B fuse burnt out again? 

YES 

Check harness between ECU-B fuse 
and airbag warning light, and ECU-B fuse 
and center airbag sensor assembly. 

NG 

NG 

NG 

NO 

NO 

Go to step I@J. 

Repair. 

Repair airbag warning light 
circuit (See page BE-36). 

Check terminal LA of center 
airbag sensor assembly and 
electrical connection check 
mechanism. If normal, replace 
center airbag sensor assembly. 

Using simulation method, 
reproduce malfunction symptoms 
(See AB-32). 



SRS AIRBAG - Troubleshooting AB-67 

DIAGNOSTIC CHART---------------------, 
HINT: If diagnostic code 22 is output, perform the following troubleshooting: 

Is diagnostic code 22 output again? 

YES 

Replace center airbag sensor assembly. 

WIRING DIAGRAM 

Fusible 
Link 
Box 

Battery 

ECU-B 

ALT 

Airbag 
Warning Light 

Check Connector 

NO Using simulation method, re-
produce malfunction symptoms 
(See page AB-32l. 

Center Airbag Sensor Assembly 

+B 

LA 

AB0240 



AB-68 SRS AIRBAG - Troubleshooting 

INSPECTION PROCEDURES iii Preparation iii Check 

HINT: If airbag warning light does not light up, perform the following troubleshooting: 

Check ECU-B fuse. 

Fl0044 

iii Remove ECU-B fuse. 

iii Check continuity of ECU-B fuse. 

rmt Continuity. 

IDIID· Fuse may be burnt out even if it appears to be 
OK during visual inspection . 

. If fuse is OK, install it. 

NG Go to step riil~ .. ".' ft 

Check connection of center airbag sensor assembly connector. 

Preparation. 

o 
ABOl17 
AB0048 

NG Repair. 

iii (1) Disconnect battery negative (-) terminal cable, 
and wait at least 20 seconds. 

(2) Remove steering wheel pad 
(See page AB-15). 

"hlh,i1i 
When storing steering wheel pad, keep upper 
surface of pad facing upward. 



SRS AIRBAG - Troubleshooting AB-69 

Check airbag warning light circuit. 

ABOl19 
AB0040 

iii (1) Disconnect center airbag sensor assembly 
connector. 

(2) Connect negative (-) terminal cable to battery. 
(3) Turn ignition switch ACC or ON. 

III Measure voltage LA terminal of harness side con-
nector of center airbag sensor assembly. 

lmt Voltage: Battery voltage. 

NG Repair airbag warning light circuit 
(See page BE-36). EJ 

~-----------------------------------------------------------------------------. 

Does airbag warning light comes on ? 

Center Airbag 
Sensor Assembly 

Spiral 
Cable 

Steering Wheel 
Pad (Squib) 

Airbag Warning Light 
AB0074 
AB0119 
AB0218 

iii (1) Disconnect negative (-) terminal cable from 
battery. 

(2) Connect center airbag sensor assembly con-
nector. 

(3) Connect negative (-) terminal cable to battery. 
(4) Turn ignition switch ACC or ON. 

III Check operation of airbag warning light. 

NO 
Check terminal sensor 
assembly and electrical connection check 
mechanism. If normal, replace center airbag 
sensor assem 

From the results of the above inspection, the malfunctioning part can now be considered normal. To 
make sure of this, use the simulation method to check. 

Is new ECU-8 fuse burnt out again? 

NO Using simulation method, reproduce mal-
function symptoms (See page AB-32). 

Check harness between ECU-B fuse and airbag warning light, and ECU-B fuse and center airbag sensor 
assembly. 



AB-70 SRS AIRBAG - Troubleshooting 

HINT: If diagnostic code 22 is output, perform the following troubleshooting: 

Is diagnostic code 22 output again. 

(7i\ACC~ ON Vb or \U 

EJ 

VT~~ 

Replace center airbag sensor assembly. 

.. Clear malfunction code 41 stored in memory 
(See page AB-31). 

iii (1) Turn ignition switch LOCK, and wait at least 
2 seconds. 

(2) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(3) Using SST, connect terminals Tc and E J of 
check connector. 

SST 09843-18020 
(4) Check diagnostic code. 

Using simulation method, reproduce mal-
function symptoms (See page AB-32). 



SRS AIRBAG - Troubleshooting AB-71 

Diag.Code 31 Center Airbag Sensor Assembly Malfunction 

CIRCUIT DESCRIPTION ---------------------, 
The center airbag sensor assembly consists of a center airbag sensor, safing sensors, ignition control and 
drive circuit, diagnosis circuit, etc. 
It receives signals from the airbag sensors, judges whether or not the airbag must be activated, and 
diagnoses system malfunction. 
Diagnostic code 31 is recorded when occurrence of a malfunction in the center airbag sensor assembly is 
detected. 

Code No. Diagnosis 

31 . Center airbag sensor assembly malfunction. 

DIAGNOSTIC CHART------------------~ 

HINT: When a malfunction code other than code 31 is displayed at the same time, first repair the 
malfunction indicated by the malfunction code other than code 31. 

Is diagnostic code 31 output again? 

YES 

Replace center airbag sensor assembly. 

NO Using simulation method, 
reproduce malfunction symptoms 
(See page AB-32). 



AB-72 SRS AIRBAG - Troubleshooting 

INSPECTION PROCEDURES 

HINT: When a malfunction code other than code 31 is displayed at the same time, first repair the malfunc-
tion indicated by the malfunction code other than code 31. 

iii Preparation III Check 

Is diagnostic code 31 output again -, 

r7i\ ACC (/)\ ON 

Vb or0 

Tc Code 31 

ABOllB ABOl19 
SH-18-l FI1394 

Replace center airbag sensor assembly. 

iii Clear malfunction code 41 stored in memory 
(See page AB-31). 

III (1) Turn ignition switch LOCK, and wait at least 
20 seconds. 

NO 

(2) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(3) Repeat operation in step (1) and (2) at least 5 
times. 

(4) Using SST, connect terminals Tc and EI of 
check connector. 

SST 09843-18020 
(5) Check diagnostic code. 

Using simulation method, reproduce mal-
function symptoms (See page AB-32). 



SRS AIRBAG - Troubleshooting AB-73 

Diag.Code 41 Malfunction Stored In Memory 

CIRCUIT DESCRIPTION -------------------, 
If a malfunction occurs in the airbag system, malfunction codes 11 to 31 may be output, and when the 
battery is disconnected after the malfunction is repaired, malfunction codes 11 to 31 will be cleared, 
but code 41 will be output instead. 
So long as the cancellation operation for a malfunction stored in memory (See page AB-31) is not 
performed, code 41 is stored in the center airbag sensor assembly and the airbag warning light remains 
lit up. 

Code No. Diagnosis 

. Malfunction recorded in memory. 

. Center airbag sensor assembly malfunction. 41 

DIAGNOSTIC CHART -----------------------, 

Check operation of airbag warning light. 

NG 

Is diagnostic code 41 output again? 

NO 

Perform troubleshooting according to 
malfunction code output. 

WIRING DIAGRAM 

ECU-B 

OK 

YES 

Airbag Warning Light 

Fusible 
Link 
Box 

Battery 

r-- -
( ALT 

10- -
r-- -, 
Lf-

System is normal. 

Check harness between ECU-B 
fuse and center airbag sensor 
assembly. If normal, replace 
center airbag sensor assembly. 

Center Airbag Sensor Assembly 
'\ 

+B 
~ 

AB0194 



AB-74 SRS AIRBAG - Troubleshooting 

INSPECTION PROCEDURES .. Preparation .. Check 

Check operation of airbag warning light. 

ACC ON 

0or0 

--
--=-=======1--1 .---.---.---

Airbag Warning Light AB0118 AB0119 
AB0217 

OK 

Clear malfunction code 41 stored in memory 
(See page AB-31). 

(1) Turn ignition switch LOCK, and wait at least 
2 seconds. 

(2) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

(3) Check operation of airbag warning light. 

Airbag warning light turns off. 

System is normal. 

Is diagnostic code 41 output again ? 

ACC ON 

0or0 

Code 41 

AB0118 AB0119 
SH-18-1 FI1396 

.. (1) Turn ignition switch ACC or ON, and wait at 
least 20 seconds. 

YES 

(2) Using SST, connect terminals Tc and El of 
check connector. 

SST 09843-18020 
(3) Check diagnostic code. 

Check harness between ECU-B fuse and center 
airbag sensor assembly. If normal, replace 
center airbag sensor assembly. 

Perform troubleshooting according to malfunction code output. 



SRS AIRBAG - Troubleshooting AB-75 

Airbag Warning Light System (Always Lit Up) 

CIRCUIT DESCRIPTION --------------------, 
The airbag warning light is located on the combination meter. 
When the airbag system is normal, the airbag warning light lights up for approx. 6 seconds after the 
ignition switch is turned from LOCK position to ACC or ON position, and then turns off automatically. 
If there is a malfunction in the airbag system, the airbag warning light lights up to inform the driver of 
the abnormality. 
When terminals Tc and El of the check connector are connected, the diagnostic code is displayed by the 
blinking of the airbag warning light. 

DIAGNOSTIC CHART ------------------------, 

Does airbag warning light turn off? 

YES 

Replace center airbag sensor assembly. 

WIRING DIAGRAM 

Fusible 
Link 
Box 

Battery 

ECU-B 

ALT 

Airbag Warning Light 

Check Connector 

NO Check airbag warning light circui 
or terminal AB circuit of check 
connector. 

Center Airbag Sensor Assembly 

B 

LA 

AB0240 



AB-76 SRS AIRBAG - Troubleshooting 

INSPECTION PROCEDURES iii Preparation • Check 

Does airbag warning light turn off ? 

C§) LOCK 

Center Airbag Sensor Assembly 

Replace center airbag sensor assembly. 

ABOl17 
AB0041 

iii (1) Turn ignition switch LOCK. 
(2) Disconnect negative (-) terminal cable from 

battery. 
(3) Disconnect center airbag sensor assembly 

connector. 
(4) Connect negative (-) terminal cable to battery. 

• Check operation of airbag warning light. 

NO Check airbag warning light circuit or terminal 
AB circuit of check connector. 



SRS AIRBAG - Troubleshooting AB-77 

Tc Terminal Circuit 

CIRCUIT DESCRIPTION ----------------------, 

By connecting terminals Tc and El of the check connector, the center airbag sensor assembly is set in 
the diagnostic code output mode. The diagnostic codes are displayed by the blinking of the airbag 
warning light. 

DIAGNOSTIC CHART-----------------------, 

Troubleshooting for this system is different depending on whether the diagnostic code is not displayed 
or is continuously displayed. Confirm the problem symptoms first before selecting the appropriate 
troubleshooting procedure. 

H I NT: If the diagnostic code is not displayed, perform the following troubleshooting: 

Check voltage between terminals Tc and 
El of check connector. 

NG 

Check voltage between terminal Tc of 
check connector and body ground. 

NG 

Check center airbag sensor assembly. 

NG 

Replace center airbag sensor assembly. 

OK 

OK 

OK 

Go to step I;~;l 

rness between terminal 
El of check connector and 
body ground. 

Check harness between center 
airbag sensor assembly and check 
connector. 

HINT: If the diagnostic code is continuously displayed, perform the following troubleshooting: 

Check resistance between term Tc 
center airbag sensor assembly and body 
ground. 

NG 

Repair or replace harness or connector. 

OK Replace center airbag sensor 
assembly. 



AB-78 SRS AIRBAG - Troubleshooting 

DIAGNOSTIC CHART---------------------. 

WIRING DIAGRAM 

Center Airbag Sensor Assembly 

Check Connector / 'I 

Tc L ... 
El Tc I~ 

"- ./ 

= AB0243 



SRS AIRBAG - Troubleshooting AB-79 

INSPECTION PROCEDURES iii Preparation B Check 

H I NT: If the diagnostic code is not displayed, perform the following troubleshooting; 

Check voltage between terminals Tc and E1 of check connector. 

(/i\ACC ~ON 

Vb or® 

ABOlla ABOl19 
AB0221 

iii Turn ignition switch ACC or ON. 

B Measure voltage between terminals Tc and El of 
check connector. 

rmt Voltage: Battery voltage 

OK Go to stePI •• al. 
Check voltage between terminal Tc of check connector and body 
ground. 

(/i\ACC ~ON Vb or® 

1 
ABOlla ABOll9 

AB0222 

B Measure voltage between terminal Tc of check 
connector and body ground. 

rmt Voltage: Battery voltage 

OK Check harness between terminal El of 
check connector and body ground. 



AS-SO SRS AIRSAG - Troubleshooting 

Check center airbag sensor assembly. 

ACC ON 

@orQ) 

ABD118 ABD119 
ABD186 

Replace center airbag sensor assembly. 

iii Using a service wire, connect terminal Tc of 
center airbag sensor assembly connector to body 
ground. 

B Check operation of airbag warning light. 

m:a Airbag warning light comes on. 

OK Check harness between center airbag sensor 
assembly and check connector. 



SRS AIRSAG - Troubleshooting AS-81 

H I NT: If the diagnostic code is continuously displayed, perform the following troubleshooting. 

Check resistance between terminal T c of center airbag sensor assembly 
and body ground. 

Repair or replace harness or connector. 

ABOTT7 
ABOT87 

iii (1) Turn ignition switch LOCK. 
(2) Disconnect center airbag sensor assembly con-

nector. 

m Check resistance between terminal Tc of center 
airbag sensor assembly and body ground. 

ma Resistance: 00 n 

OK Replace center airbag sensor assembly. 



AB-82 

SST 

SRS AIRBAG - Disposal of Steering Wheel Pad (with Airbag) 

AB0150 

AB0152 

ABOl17 
FI1066 

DISPOSAL OF STEERING WHEEL 
PAD (WITH AIR BAG) 
When scrapping vehicles equipped with an airbag system or 
disposing of a steering wheel pad (with airbag), always first 
deploy the airbag in accordance with the procedure described 
below. 

If any abnormality occurs with the airbag deployment, contact 
the SERVICE DEPT. of TOYOTA MOTOR SALES, U.S.A., INC .. 

Never dispose of a steering wheel pad which has an un-
deployed airbag. 
When disposing of a steering wheel pad with an airbag 
deployed in a collision, follow the same procedure given under 
"AIRBAG DEPLOYMENT PROCEDURE (WHEN SCRAPPING THE 
VEHICLE), part 5, DISPOSAL OF STEERING WHEEL PAD (WITH 
AIRBAG)" (See page AB-84). 

PRECAUTIONS FOR AIRBAG DEPLOYMENT 
1. The airbag produces a sizeable exploding sound when it 

deploys, so perform the operation out-of-doors and 
where it will not create a nuisance to nearby residents. 

2. When deploying the airbag, always use the specified 
SST; SRS AIRBAG DEPLOYMENT TOOL (SST 09082-
00700). Perform the operation in a place away from 
electrical noise. 

3. When deploying an airbag, perform the operation from 
at least 10m (33 ft) away from the steering wheel pad. 

4. A steering wheel pad (with airbag) deployed is very hot, 
so leave it alone for at least 30 minutes after deploy-
ment. 

5. Use gloves and safety glasses when handling a steering 
wheel pad with deployed airbag. 

6. Always wash your hands with water after completing 
the operation. 

7. Do not apply water, etc. to a steering wheel pad with 
deployed airbag. 

AIR BAG DEPLOYMENT PROCEDURE 
(WHEN SCRAPPING VEHICLE) 
HINT: Have a battery ready as the power source to deploy the 
airbag. 

1. DISCONNECT NEGATIVE (-) TERMINAL CABLE FROM 
BATTERY 

CAUTION: Work must be started after approx. 20 
seconds or longer from the time the ignition switch is 
turned to the LOCK position and the negative (-) 
terminal cable is disconnected from the battery (See 
page AB-2). 



/" 

SRS AIRBAG - Disposal of Steering Wheel Pad (with Airbag) AB-83 

Battery 

/----
r~---==--~~-

Battery 

AB0158 

AB0228 

AB0237 

2. CONFIRM FUNCTIONING OF SST (See page AB-88) 

SST 09082-00700 

3. INSTAll SST 
CAUTION: Check that there is no looseness in the 
steering wheel and steering wheel pad. 
(a) Remove the No.1 under cover. 

(b) Disconnect the airbag connector of the spiral cable. 

(c) Connect the SST connector to the airbag connector of 
the spiral cable. 

SST 09082-00700 

(d) Move the SST to at least 10m (33 ft) from the front of 
the vehicle. 

(e) Close all the doors and windows of the vehicle. 
NOTICE: Take care not to damage the SST wire 
harness. 
(f) Connect the SST red clip to the battery positive (+) 

terminal and the black clip to the battery negative (-) 
terminal. 

10m (33 ftl or More 

AB0229 

A80214 

4. DEPLOY AIRBAG 
(a) Confirm that no-one is inside the vehicle or within 10 

m (33 tt) of the vehicle. 

(b) Press the SST activation switch and deploy the 
airbag. 

HINT: The airbag deploys simultaneously as the LED of 
the SST activation switch lights up. 



AB-84 

Cover 

SRS AIRBAG - Disposal of Steering Wheel Pad (with Airbag) 

AB0212 

AB0238 

5. DISPOSAL OF STEERING WHEEL PAD 
(WITH AIRBAG) 
CAUTION: 
• A steering wheel pad (with airbag) deployed is very 

hot, so leave it alone for at least 30 minutes after 
deployment. 

• Use gloves and safety glasses when handling a steering 
wheel pad with deployed airbag. 

• Do not apply water, etc. to a steering wheel pad with 
deployed airbag. 

• Always wash your hands with water after completing 
the operation. 

(a) When scrapping a steering wheel pad with deployed 
airbag, scrap the vehicle with the steering wheel pad 
still installed. 

(b) When moving a vehicle for scrapping which has a 
steering wheel pad with deployed airbag, use gloves 
and safety glasses. 

AIRBAG DEPLOYMENT PROCEDURE 
(PROCEDURE FOR DISPOSAL OF STEERING 
WHEEL PAD ONLY) 
When disposing of the steering wheel pad (with airbag) only, 
never use the customer's vehicle to deploy the airbag. 
Remove the steering wheel pad from the vehicle and be sure to 
follow the procedure given below when deploying the airbag. 
HINT: Have a battery ready as the power source to deploy the 
airbag. 

1. REMOVE STEERING WHEEL PAD (SEE PAGE AB-15) 
CAUTION: 
• When removing the steering wheel pad (with airbag), 

work must be started after approx. 20 seconds or 
longer from the time the ignition switch is turned to 
the LOCK position and the negative (-) terminal cable 
is disconnected from the battery. 

• When storing the steering wheel pad, keep the upper 
surface of the pad facing upward. 

2. REMOVE STEERING WHEEL PAD CONNECTOR 
Remove the connector on the steering wheel pad rear 
surface from the inflater cover. 



SRS AIRBAG - Disposal of Steering Wheel Pad (with Airbag) AB-85 

AB0161 

Wire Harness 
Diameter 

~ ~~ 
Stripped Wire Harness Section 

2 Times or More 

AB0163 

AB0174 
AB0172 

3. FIX STEERING WHEEL PAD TO DISC WHEEL WITH TIRE 
(a) Install bolts with washers in the four bolt holes in the 

steering wheel pad. 
Bolt: L 35.0 mm (1.378 in.) 

M 6.0 mm 
Pitch 1.0 mm 

NOTICE: Tighten the bolts by hand until the bolts 
become difficult to turn. 
Do not tighten the bolts too much. 

(b) Using a service-purpose wire harness for vehicle, tie 
down the steering wheel pad to the disc wheel. 

Wire harness: Stripped wire harness section 1.25 mm2 
or more (0.002 in.2 or more) 

HINT: To calculate the square of the stripped wire harness 
section -

Square = 3.14 x (Diameter)2 
4 

CAUTION: If a wire harness which is too thin or some 
other thing is used to tie down the steering wheel pad, it 
may be snapped by the shock when the airbag is deployed, 
this is highly dangerous. Always use a wire harness for 
vehicle use which is at least 1.25 mm2 (0.002 in.2). 

(1) Using 3 wire harnesses, wrap the wire harnesses at 
least 2 times each around the bolts installed on the 
left and right sides of the steering wheel pad. 

CAUTION: Tightly wind the wire harness around the 
bolts so that there is no slack. 
If there is slackness in the wire harness, the steering 
wheel pad may come loose due to the shock when the 
airbag is deployed, this is highly dangerous. 



AB-86 SRS AIRBAG - Disposal of Steering Wheel Pad (with Airbag) 

AB0173 

Battery 

AB0158 

AB0175 

(2) Face the upper surface of the steering wheel pad 
upward. Separately tie the left and right sides of the 
steering wheel pad to the disc wheel through the hub 
nut holes. 
Position the steering wheel pad connector so that it 
hangs downward through a hub hole in the disc 
wheel. 

CAUTION: 
• Always tie down the steering wheel pad with the pad 

side facing upward. It is very dangerous if the steering 
wheel pad is tied down with the metal surface facing 
upward, as the wire harness will be cut by the shock 
of the airbag deploying and the steering wheel pad 
will be thrown into the air . 

• Make sure that the wire harness is tight. It is very 
dangerous if looseness in the wire harness results in 
the steering wheel pad coming free through the shock 
of the airbag deploying. 

NOTICE: The disc wheel will be marked by airbag deploy-
ment, so use a redundant disc wheel. 

4. CONFIRM FUNCTIONING OF SST (SEE PAGE AB-88) 
SST 09082-00700 

5. INSTALL SST 
CAUTION: Place the disc wheel on level ground. 
(a) Connect the SST connector to the steering wheel pad 

connector. 
SST 09082-00700 
(b) Move the SST to at least 10m (33 ft) away from the 

steering wheel pad tied down on the disc wheel. 
(c) Connect the SST red clip to the battery positive (+) 

terminal and the black clip to the battery negative H 
terminal. 

Steering Wheel Pad 
Disc Wheel (with Airbag) 

~~~~~ 
10m (33 ft) or More .1 

AB0211 



Weight 
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x 

AB0209 

AB0165 

6. COVER STEERING WHEEL PAD WITH CARDBOARD 
BOX OR TIRES 
(Covering Method Using Cardboard Box) 
Cover the steering wheel pad with the cardboard box and 
weigh the cardboard box down in four places with a at least 
20 kg (44 Ib, 196 N). 

Size of cardboard box: Must exceed the following 
dimensions-

x = 460 mm (18.11 in.) 
When dimension "y" of the cardboard box exceeds 
the diameter of the disc wheel with tire the steering 
wheel pad is tied to-
x = 460 mm (18.11 in.) + width of tire 

y = 650 mm (25.59 in.) 
NOTICE: If a cardboard box smaller than the size 
specified is used, the cardboard box will be broken by 
the shock of the airbag deployment. 

(Covering Method Using Tires) 
Place at least three tires without disc wheel on top of the 
disc wheel with tire to which the steering wheel pad is 
tied. 
Tire size: Must exceed the following dimensions -

Width 185 mm i7.28 in.) 
Inner diam. 360 mm (14.17 in.) 

CAUTION: Do not use tires with disc wheels. 
NOTICE: The tires may be marked by the airbag 
deployment, so use redundent tires. 

7. AIRBAG DEPLOYMENT 
(a) Confirm that no-one is within 10m (33 tt) of the disc 

wheel the steering wheel pad is tied to. 
(b) Press the SST activation switch and deploy the 

airbag. 
HINT: The airbag deploys simultaneously as the LED of 
the SST activation switch lights up. 

8. DISPOSAL OF STEERING WHEEL PAD (WITH AIRBAG) 

CAUTION: 
• A steering wheel pad with airbag deployed is very hot, 

so leave it alone for at least 30 minutes after deploy-
ment. 

• Use gloves and safety glasses when handling a steering 
wheel pad with deployed airbag. 

• Do not apply water, etc. to a steering wheel pad with 
deployed airbag. 

• Always wash your hands with water after completing 
the operation. 



AB-88 

SST 

SRS AIRBAG - Disposal of Steering Wheel Pad (with Airbag) 

AB0166 

AB0152 

(a) Remove the steering wheel pad from the disc wheel. 
(b) Place the steering wheel pad in a vinyl bag, tie the 

end tightly and dispose of it the same way as other 
general parts. 

CONFIRM FUNCTIONING OF SST 
When deploying the airbag, always use the specified SST: 
SRS AIR BAG DEPLOYMENT TOOL. 
SST 09082-00700 

1. CONNECT SST TO BATTERY 
Connect the red clip of the SST to the battery positive (+) 
terminal and the black clip to the battery negative H 

Battery terminal. 

AB0158 

AB0171 

HINT: Do not connect the yellow connector which con-
nects with the airbag system. 

2. CONFIRM FUNCTIONING OF SST 
Press the SST activation switch, and confirm the LED of 
the SST activation switch lights up. 
CAUTION: If the LED lights up when the activation 
switch is not being pressed, SST malfunction is probable, 
so definitely do not use the SST. 



Center Airbag 
Sensor Assembly 

SRS AIRBAG - Disposal of Center Airbag Sensor Assembly AB-89 

AB01S2 

DISPOSAL OF CENTER AIRBAG 
SENSOR ASSEMBLY 
The center airbag sensor assembly contains mercury. After per-
forming replacement, do not destroy the old part. When scrap-
ping the vehicle or replacing the center airbag sensor assembly 
itself, remove the center airbag sensor assembly and dispose 
of it as toxic waste. 
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BE-2 BODY ELECTRICAL SYSTEM - General Information 

Example: 

R-G E~~~~~~I~~d 
I 

Red Green 

Example: 

BE1359 

~ 
u:tml 
~ 
!IIII!J) 

Female Male 

BE0832 

Example: 

1/20 

14/14 

V-34-2 

Example: 

Female Male 

BE0833 

Example: 

GENERAL INFORMATION 
Wiring Color Code 

Wire colors are indicated by an alphabetical code. 

B =Black L =Blue R =Red 
BR = Brown LG = Light Green V =Violet 
G =Green 0 = Orange W =White 
GR =Gray P =Pink Y = Yellow 

The first letter indicates the basic wire color and the sec-
ond letter indicates the color of the stripe. 

Connector 

1. PIN NUMBER OF FEMALE CONNECTOR 

Numbered in order from upper left to lower right. 

2. PIN NUMBER OF MALE CONNECTOR 

Numbered in order from upper right to lower left. 

HINT: When connectors with different numbers of ter-
minals are used with the same parts, the pin number and 
the number of terminals are specified. 
e.g. 1/20 = No.1 pin/20 terminals connector 

14/14 = No.14 pin/14 terminals connector 

3. DISTINCTION OF MALE AND FEMALE CONNECTORS 

Male and female connectors are distinguished by shape 
of their internal pins. 
(a) All connectors are shown from the open end, and 

the lock is on top. 
(b) To pull apart the connectors, pull on the connector 

itself, not the wires. 
HINT: Check to see what kind of connector you are dis-
connecting before pulling apart. 

Pull Up 

BE3782 BE3783 



Reference: 

0.2 

BODY ELECTRICAL SYSTEM - General Information BE-3 

~1 
BE2830 

How to Replace Terminal 

(with Terminal Retainer Type) 

HINT: To remove the terminal for this type of connec-
tor, please construct and use the special tool or like ob-
ject shown on the left. 

1. DISCONNECT CONNECTOR 

Raise Up Disconnect the connector according to the instructions 

Terminal Retainer 

Looking Lug 

Tool 

Push 

8E2831 

BE2832 

BE2833 

Terminal 
Retainer 

BE2834 

on BE-2. 

2. DISCONNECT TERMINAL FROM CONNECTOR 

3. 

(a) Using the special tool, raise the retainer up to the 
termporary lock position. 

HINT: The needle insertion position varies according to 
the connector's shape (number of terminals, etc.), so 
check the position before inserting it. 

(b) Using the special tool, release the locking lug and 
pull the terminal out from rear. 

INSTALL TERMINAL TO CONNECTOR 

(a) Insert the terminal. 

HINT: 

1 . Make sure the terminal is positioned correctly. 

2. Insert the terminal until the locking lug locks firmly. 
3. Insert the terminal with retainer in the termporary 

lock position. 

(b) Push the retainer in to the full lock position. 

4. CONNECT CONNECTOR • 



BE-4 BODY ELECTRICAL SYSTEM - General Information 

BE1361 

BE1362 

Equal Amperage Rating 

BE1364 

BE1363 

Equal Amperage Rating 

10 10 

BE1366 

Reset Circuit Breaker 

1 . REMOVE CIRCUIT BREAKER 

(a) Disconnect the negative (-) cable from the battery. 
(b) Remove the circuit breaker. 

2. RESET CIRCUIT BREAKER 

(a) Insert the needle into the reset hole and push it. 

(b) Using an ohmmeter, check that there is continuity 
between both terminals of the circuit breaker. 

If continuity is not as specified, replace the circuit 
breaker. 

HINT: If replacing the circuit breaker, be sure to replace 
it with a breaker with an equal amperage rating. 

3. INSTALL CIRCUIT BREAKER 

(a) Install the circuit breaker. 
(b) Connect the negative (-) cable to the battery. 
HINT: If a circuit breaker continues to cut out, a short 
circuit is indicated. Have the system checked by a quali-
fied technician. 

Replacement of Fuse and Fusible Link 

HINT: If replacing the fuse or fusible link, be sure to re-
place it with a fuse or fusible link with an equal amperage 
rating. 



BODY ELECTRICAL SYSTEM - General Information BE-5 

Equal Amperage Rating 

fJ!1 ~6f~!l 

EJ ~ 
BE1367 

Puller 

NOTICE: 
1 . Turn off all electrical components and the ignition 

switch before replacing a fuse or fusible link. Do not 
exceed the fuse or fusible link amperage rating. 

2. Always use a fuse puller for removing and inserting 
a fuse. Remove and insert straight in and out with-
out twisting. Twisting could force open the termi-
nals too much, resulting in a bad connection. 

If a fuse or fusible link continues to blow, a short circuit is 
BE1365 indicated. The system must be checked by a qualified 

L..-_______________ --I technician. 

-, 
\ -I 

Fuse and Relay Block No.2 
BE4382 

HINT: The puller is located at Junction block No.2. 

Take Care When Inspecting Headlight Circuit 
CAUTION: With the headlight switch OFF, disconnect 
the "RTR" (30A) fuse before beginning work. 

How to Inspect for System Inspection 
This inspection procedure is a simple troubleshooting which 
should be carried out on the vehicle during system operation 
and was prepared on the assumption of system component 
troubles (except for the wires and connectors, etc.). 
Always inspect the trouble taking the following items into 
consideration. 
• Ground point fault 
• Open or short circuit of the wire harness 
• Connector or terminal connection fault 
• Fuse or fusible link fault 
NOTICE: 
1 . This is an on-vehicle inspection during system opera-

tions. Therefore, inspect the trouble with due regard for 
security. 

2. In case of connecting the battery directly, be careful not 
to short circuit, and select the applicable voltage. 



BE-6 BODY ELECTRICAL SYSTEM - General Information 

To Ignition SW 
IG Terminal 

Fuse 

@ 

SWl Voltmeter 

® 

Relay 

© 

Solenoid 

BE0819 

Ohmmeter 

SW 

BE0820 

Ohmmeter 

Diode '---'>!--w.I--~ 

Ohmmeter 

Diode '---'>!---4-w.H---~ 

Check for Voltage 

(a) Establish conditions in which voltage is present at 
the check point. 

Example: 
@ - Ignition SW on 
@ - Ignition SW and SW 1 on 
© - Ignition SW, SW 1 and Relay on (SW 2 off) 

(b) Using a voltmeter, connect the negative (-) lead to 
a good ground point or negative (-) battery terminal 
and the positive (+) lead to the connector or com-
ponent terminal. This check can be done with a test 
bulb instead of a voltmeter. 

Check for Continuity and Resistance 

(a) Disconnect the battery terminal or wire so there is 
no voltage between the check points. 

(b) Contact the two leads of an ohmmeter to each of 
the check points. 

If the circuit has diodes, reverse the two leads and check 
again. 

When contacting the negative (-) lead to the diode pos-
itive (+) side and the positive (+) lead to the negative 
(-) side, there should be continuity. When contacting 
the two leads in reverse, there should be no continuity. 
HINT: Specifications may vary depending on the type of 
tester, so refer to the tester's instruction manual before 
performing the inspection. 

Check LED (Light Emitting Diode) in the same manner as 
that for diodes. 
HINT: 
• Use a tester with a power source of 3V or greater to 

overcome the circuit resistance. 

• If a suitable tester is not available, apply battery volt-
age and check that the LED lights up. 



Digital Type 

TOYOTA HfCTRICAl Tf5TER 

Ohmmeter 

Bulb 

Test Light 

Disconnect 

Light 

SW2 

BODY ELECTRICAL SYSTEM - General Information BE-7 

Analog Type 

'" 71 

~ ~ 

/ '" D{~+@ 
~ 10 -@ 

FI0889 

SE3824 

To Ignition SW 
IG Terminal 

Fuse Case 

- Short ® 

-=- Short @ 

Disconnect 

Relay 

Short © 

Disconnect 

SE0822 

(c) Use a volt/ohmmeter with high impedance (10 k/V 
minimum) for troubleshooting of the electrical cir-
cuit. 

Check the Bulb 

(a) Remove the bulb. 

(b) There should be continuity between the respective 
terminals of the bulb together with a certain amount 
of resistance. 

(c) Apply the two leads of the ohmmeter to each of the 
terminals. 

(d) Apply battery voltage and check that the bulb light 
up. 

Check for Short Circuit 

(a) Remove the blown fuse and eliminate all loads from 
the fuse. 

(b) Connect a test bulb in place of the fuse. 

(c) Establish conditions in which the test bulb comes 
on. 

Example: 
@ - Ignition SW on 
® - Ignition SW and SW 1 on 
~ - Ignition SW, SW 1 and Relay on (Connect the Re-

lay) and SW 2 off (or Disconnect SW 2) 
(d) Disconnect and reconnect the connectors while 

watching the test bulb. The short lies between the 
connector where the test bulb stays lit and the con-
nector where the bulb goes out. 

(e) Find the exact location of the short by lightly shak-
ing the problem wire along the body. 



BE-8 BODY ELECTRICAL SYSTEM - Precautions 

PRECAUTIONS 
Take care to observe the following precautions when performing inspections or removal and replacement 
of body electrical related parts. 

1. SRS AIR-BAG SYSTEM 

• Work must be started approx. 20 seconds after the ignition is set to the Lock position and neg-
ative (-) terminal cable is disconnected from the battery. 

• When disconnecting any of the connectors in the SRS AIR-BAG system, be sure to Lock the ignition 
switch and disconnect the battery negative (-) terminal first. Since the connectors are twin lock 
type connectors, disconnect the connectors only after releasing the first stage lock. 

• When connecting SRS AIR-BAG system connectors, be sure to lock them securely. (If the connec-
tors are not locked securely, the system may not operate when needed.) 

• Always store the steering wheel pad with the pad surface facing upward. (Storing the pad with its 
metallic surface up may lead to serious accident if the air bag inflates for some reason.) 

• When installing the spiral cable, be sure the vehicle is in the straight ahead condition and comfirm 
that the spiral cable is in the neutral position when it is installed. (See page BE-44) 

• INFORMATION LABELS (NOTICE) are attached to the periphery of the air bag components. Follow 
the NOTICE. 

2. AUDIO SYSTEM 

• If the battery negative (-) terminal is disconnected, the preset AM, FM 1 and FM 2 stations stored 
in memory are erased, so be sure to note the stations and reset them after the bettery terminal is 
reconnected. 

• If the battery negative (-) terminal is disconnected, the " ANTI-THEFT SYSTEM" will operate when 
the terminal is reconnected, but the radio, tape player and CO player will not operate. Be sure to 
input the correct 10 number so that the radio, tape player and CD player can be operated again. 



BODY ELECTRICAL SYSTEM - Location of Switches and Relays BE-9 

LOCATION OF SWITCHES AND 
RELAYS 

Cruise Control Vacuum Pump (7M-GTE Only) 

Brake Fluid Level Warning Switch Theft Deterrent Horn (U.S.A. Only) 

\ 

').--..\.-i-~-'---~~- Cru ise Control 
Actuator 

~~~:i-t--'lT-T-- Cru ise Control 

Engine Hood Courtesy Switch (U.S.A. Only) ~~ 
(Theft Deterrent System) ~ 

---:::::::::==--- ~~/-

-~---- -----~--::::::=--/ 
~ =============--

Vacuum Switch 
(7M-GTE Only) 

Turbo Pressure 
Sensor 
(7M-GTE Only) 

Headl ight Cleaner 
Relay 

Junction Block 
No.2 
(See page BE-14) 

Water Temperature Sender Gauge 

Oi I Pressure Sender Gauge 

Neutra I Start Switch 

BE2908 
BE2909 



BE-10 BODY ELECTRICAL SYSTEM - Location of Switches and Relays 

LOCATION OF SWITCHES AND 
RELAYS (Cont'd) 

Theft Deterrent Computer (U.S.A. Only) 

Cruise Control Computer 

Light Retractor 
Relay 

Relay Block No.5 
(See page B E·13) 

~
cruise Control Main Relay 

Fog Light Relay 

~ 15A Fog Fuse 

15A ECU-B Fuse 
Junction Block No.1 
(See page BE-13) 

. (. I nterior Light Fade Out Relay ) 
Integration Relay • Fasten Belt and Unlock Warning Buzzer 

Wiper Relay 

Key Unlock Warning Switch 
Ignition Switch 

Cruise Control Main Switch (CANADA) 
I 

(U.S.A. Only) -~~~3b 
Cruise Control Switch (CANADA) 

Combination Switch 

( 
• Light Control Switch ) 
• Turn and Dimmer Switch 
• Front Wiper and Rear 

Wiper Switch 

/-~~---

-- / /- Cruise Control & Main Switch I &ifi/!-- 0 _ - (U.S.A.) 

J~ 
BE3976 
BE4340 
BE4341 



BODY ELECTRICAL SYSTEM - Location of Switches and Relays 

Fog Light Switch 

Defogger Switch 

LOCATION OF SWITCHES AND 
RELAYS (Cont'd) 

Light Control 
Rheostat (U.S.A.) 

Headlight Cleaner Switch 

Hazard Warning Switch 

Power Seat Switch 
(Lumber and 
Side Support) 

BE-11 

Remote Control 
Mirror Switch 

Cru ise Control 
Clutch Switch 

Power Seat Motor 
(Slide and Vertical) 

Power Seat Relay ---~H~ 

Power Seat Switch -----J,,----''-.: 

(Slide, Vertical and 
Reclining) 

Buckle Switch 

Parking Brake Switch 

Power Seat Motor 
(Side Support) 

Power Seat 
Limit Switch 

Power Seat Motor 
( Reclining) 

I 

BE4013 



BE-12 BODY ELECTRICAL SYSTEM - Location of Switches and Relays 

Door Control Relay 

LOCATION OF SWITCHES AND 
RELAYS (Cant'd) 

Fuel Sender Gauge 

Rear Wiper Relay 

Auto Antenna 
Control Relay 

Light Failure Sensor 

Power Window Master Switch 

Door Key Lock and 
Unlock Switch 

Door Lock Solenoid 

Power Window Door Switch 

Door Lock Key Switch Door Lock Switch 

Door Key Lock and 
Unlock Switch 

Door Lock Switch 

Back Door Key 
Unlock Switch 

Courtesy Switch 

Door Lock Solenoid 
BE3981 
BE1235 



BODY ELECTRICAL SYSTEM - Location of Switches and Relays BE-13 

FUSE AND RELAY BLOCKS 

JUNCTION BLOCK NO.1 AND RELAY BLOCK NO.5 (LOCATION: Driver's Side Kick Panel) 

(No.1) 

~ 
WWE 

Gmrnrm 
00 

Fuses 
1. GAUGE 
2. STOP 
3. TAIL 
4. CIG 
5. RADIO 
6. TURN 
7. MIR-HTR 
8. 
9. 

10. 
11. 
12. 

ENGINE 
WIPER 
ECU-IG 
IGN 

n n n n 
1 2 3 
u u u u 

n n n n n 
4 5 6 7 8 
u u u u u 
nnn n n 
9 10 11 12 
u u u u u 

[l]]JfB 

7.5A 
20A 
15A 
15A 

7.5A 
7.5A 
10A 

15A 
20A 
15A 
7.5A 

13. Circuit Breaker (Defogger) 
14. Circuit Breaker (Power) 

30A 
30A 

(No.5) 

C 

Relays 
A. Defogger Relay 
B. Taillight Relay 
C. Turn Signal Control Relay 
D. Power Main Relay 
E. Horn Relay 

BE1259 BE1261 



BE-14 BODY ELECTRICAL SYSTEM - Location of Switches and Relays 

FUSE AND RELAY BLOCKS (Cont'd) 

JUNCTION BLOCK NO.2 (LOCATION: Engine Compartment) 

C21~.s.BlcLI 
ri1 ri1 ~ 40A 

ILl ILl c: 1 :J 

Fuses 
1. RTR 
2. TEL 
3. HEAD (LH) 
4. HEAD (RH) 

30A 
15A 
15A 
15A 
15A 
20A 
15A 

5. HAZ-HORN 
6. DOME 
7. EFI 
8. ALT 100A 

rAMil 
~ 

Relays 
A. Headlight Relay 
B. EFI Main Relay 

RELAY BLOCK NO.4 (LOCATION: Passenger's Side Kick Panel) 

Fuses 
1. A/C 10A 
2. Circuit Breaker (Heater) 40A 

Relays 
A. Circuit Opening Relay 
B. Heater Relay 
C. Clutch Starter Relay 

BE126D 
BE3968 



BODY ELECTRICAL SYSTEM - Ignition Switch BE-15 

[:Ifrl:] 
~ BE0900 

HB2 
G21 

IGNITION SWITCH 

INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

\ Terminal 

Switch Position \ 
1 2 3 4 5 7 8 9 

LOCK 

ACC 0---0 
ON 0-~ --n 0---0 
START 0- --n .() ('~ f--o---n 

I Normal 
Warning I 

0-Push 

If continuity is not as specified, replace the switch. 

10 

f-.o 



BE-16 BODY ELECTRICAL SYSTEM - Lighting System 

Daytime Running Light System (CANADA only) 
Wiring and Connectors Diagram 

Headlight Control Relay ~~s~D (LH) Lcf l Beam Indicator Light 
~ __________ ~~3~~~~4 ______________________________________ ~~~o-~~I~ __ ~~~, 

2 Light Retractor Relay 

FLALT 

Taillight Control Relay 

Fuse 
FOG 

FL 

3 1 

5 Fuse RTR 8/18 

116 

-Front Fog Light Switch 6/6 

To Clock 
Battery 18/18 

1118 

9118 

14/18 

3/18 

13118 

316 

Ignition Switch Headlight Control Relay 

12114 3/14 

Headlight DFLA~~SH~~~E~~ 
Dimmer LO 
Switch HI 

14/14 

Light Control 
Switch 13/14 

OFF 
HOLD 
TAIL 

Taillight Control Relay 
& 

Front Fog Light Relay 

2~~1 

4~3 
2~1 
4~3 

2~1 

4~3 

Light Control Switch and 
Headlight Dimmer Switch 

Front Fog Light Switch Light Retractor Relay 

BE4297 
BE4310 



Problem 

Only one light does 
not light (all exterior) 

Head lights do not 
flip up 

No head I ights light 

High beam headlights 
or headlight flasher 
do not operate 

Tail and license 
lights do not light 

Stop lights do not 
light 

Stop lights stay on 

Instrument lights do 
not light (taillights 
light) 

Turn signal does not 
flash on one side 

Turn signals do 
not operate 

Hazard warning lights 
do not operate 

BODY ELECTRICAL SYSTEM - Lighting System 

LIGHTING 

Troubleshooting 

Possible cause Remedy 

Light bulb burned out Replace bulb 

Socket, wire or ground faulty Repair as necessary 

Fusible link blown Replace fusible link 

RTR fuse blown Replace fuse and check for short 

Light retractor control relay faulty Check relay 

Light retractor motor faulty Check motor 

Wiring or ground faulty Repair as necessary 

Fusible link blown Replace fusible link 

Headlight control relay faulty Check relay 

Light control switch faulty Check switch 

Wiring or ground faulty Repair as necessary 

Light control switch faulty Check switch 

Wiring faulty Repair as necessary 

TAIL fuse blown Replace fuse and check for short 

Fusible link blown Replace fusible link 

Taillight control relay faulty Check relay 

Light control switch faulty Check switch 

Light retractor control relay faulty Check relay 

(CANADA) 

Wiring or ground faulty Repair as necessary 

STOP fuse blown Replace fuse and check for short 

Stop light switch faulty Adj ust or replace switch 

Wiring or ground faulty R epa i r as necessary 

Stop light switch faulty Adjust or replace switch 

Light control rheostat faulty Check rheostat 

Wiring or ground faulty Repair as necessary 

Turn signal switch faulty Check switch 
Wiring or ground faulty Repair as necessary 

TURN fuse blown Replace fuse and check for short 

Turn signal flasher faulty Check flasher 

Turn signal switch faulty Check switch 

Wiring or ground faulty Repa i r as necessary 

HAZ-HORN fuse blown Replace fuse and check for short 

Turn signal flasher faulty Check flasher 

Hazard warning switch faulty Check switch 

Wiring or ground faulty Repa i r as necessary 

BE-17 

Page 

BE-4 
BE-23 
lE-24 

BE-22 
BE-22 

BE-22 

BE-4 

BE-22 
BE-22 
BE-23 

BE-4 

BE-28 

BE-22 

BE-4 

BE-26 
BE-22 

BE-4 

BE-26 
BE-26 



BE-18 BODY ELECTRICAL SYSTEM - Lighting System 

Parts Replacement 
Components 

U.S.A. (wi Airbag System) 

1---------- Wire Harness Spool Body 

separator~ 
.-;i)t----- Connector 

Corrugated 
Tube ~ 

~
' 

Wire Harness ~~ 
IC I,~ 

Spoo over , 
I 
I 

i 

Sep."" H"",,, HOld"~" , "-

Headlight Dimmer Switch -------dj~~~~~ 

Turn Signal Switch 

Light Control Switch ------{"'\ 

~-

I ~ 

Wiper and Washer Switch 

< , ~))1l'1 ", 
Spring 

Horn Contact 
Ball 

Ball Set Plate Headlight Dimmer Switch Pin 

wi Airbag 

Spiral Cable 

BE4352 



BODY ELECTRICAL SYSTEM - Lighting System 

CANADA (w/o Airbag System) 

Separator 

Wire Harness 
Spool Cover 

Separate Harness 
Holder 

Parts Replacement (Cont'd) 
Components 

'r-------- Wire Harness Spool Body 

~~11fl.---- Connector 
Wiper and 
Washer Switch 

~---- Switch Body 
Headlight Dimmer and ___ .../ 
Turn Signal Switch 

,,~Il;("tc 

7f~~'" S~ PI"~I 
Spring Ball Horn Contact 

Disassembly of Combination Switch 
1. REMOVE WIRE HARNESS SPOOL COVER 

BE-19 

BE4351 

Remove one screw and pry loose three locking lugs. 

2. REMOVE SEPARATOR 
Remove the separator from the spool body. 



BE-20 

t 

BODY ElECTRICAL SYSTEM - Lighting System 

PullOut 

BE1501 

BE2685 

BE1875R BE1876R 

3. REMOVE TERMINALS FROM CONNECTOR 

(a) Release four tabs and open the terminal cover. 

(b) From the open end, insert a miniature screwdriver 
between the locking lug and terminal. 

(c) Pry down the locking lug with the screwdriver and pull 
the terminal out from the rear. 

4. REMOVE CORRUGATED TUBE 

Pull out the corrugated tube from the wire harness. 

5. REMOVE LIGHT CONTROL SWITCH 

(a) Remove two screws and the ball set plate from the 
switch body. 

(b) Remove the ball and slide out the switch from the 
switch body with the spring. 

6. REMOVE HEADLIGHT DIMMER AND TURN SIGNAL 
SWITCH 

(CANADA) 

Remove four screws and the switch from the switch body. 
(U.S.A.) 
(a) Pry loose two locking lugs and remove the turn signal 

switch from the switch body. 
(b) Remove two screws and the headlight dimmer switch 

from the switch body. 
(c) Remove the headlight dimmer switch pin from the 

switch body with the spring. 



BODY ELECTRICAL SYSTEM - Lighting System BE-21 

BE1502 

7. REMOVE WIPER AND WASHER SWITCH 

Remove two screws and the switch from the switch body. 

Assembly of Combination Switch 

INSTALL PARTS OF COMBINATION SWITCH IN 
REVERSE SEQUENCE OF DISASSEMBLY 

HINT: 
• After installing the light control switch to the switch 

body, insure that the switch operates smoothly. 

• Push in the terminal unit until it is securely locked in the 
connector lug. 



BE-22 BODY ELECTRICAL SYSTEM - Lighting System 

Reference: 

RIGHT TURN 

t "., FLASH 

H"L0(QJ)} 9?:J= , 
LEFT TURN 

fi 4 3 

BE4100 
V-34-2 

g 4 3 

BE1838 BE1840 

2g 2~~f IT] ~ ~ 

4 3 4 3 4 3 
BE1647 BE1575 BE1841 

Parts Inspection 
Headlight and Taillight System 

1. INSPECT COMBINATION SWITCH 
(Light Control Switch/Continuity) 

1\ Terminal (Wire color) 20/20 2/14 
Switch position \ (G) (Clear) 

OFF 
UP 0 
TAIL 0 J"'\ 

~ 

HEAD 0 

11/14 13/14 
(W) (R) 

-Q 
() 

~ 
() 

(Headlight Dimmer and Turn Signal Switch/Continuity) 
Headlight Dimmer Switch 

~ Terminal (Color) 3/14 9/14 12/14 14/14 
Switch position ~ (R-G) (W-8) (R-Y) (R-W) 

Flash 0 ~ 
() 

Low beam 0 () 

High beam 0 () 

Turn Signal Switch 

~ Terminal (Color) 1/14 5/14 8/14 
Switch position ~ (G-W) (G-8) (G-Y) 

Left turn 0 () 

Neutral 
Right turn 0 () 

If continuity is not as specified, replace the switch. 

2. INSPECT RELAY 
(Headlight Control Relay/Continuity) 

I~ Terminal 

~ 
1 2 3 4 

Condition 

Constant Q--f( ['--0 
Apply battery voltage to 
terminals 1 and 2. 

(Taillight Control Relay/Continuity) 

I~ Terminal 
1 2 3 4 

Condition ~ 
Constant 0 ~ .() 

Apply battery voltage to () 
terminals 1 and 3. 



Wire Harness Side 

Check For 

Voltage 

Continuity 

Voltage 

BODY ELECTRICAL SYSTEM - Lighting System BE-23 

3 ,', 

3 

Tester Connection 

8 - Ground 

18 - Ground 

4 - Ground 

2 - Ground 

10 - Ground 

15 - Ground 

BE1159 

BE1160 

BE1161 

5-18-1 

Light Retractor Control System 
1 . INSPECT LIGHT RETRACTOR CONTROL RELAY 

(Relay Operation) 
(a) Turn the light control switch off. 

(b) With connector connected, ground the terminal 14. 
(c) Check that the headlights rise with the light lit. 

(d) Quickly ground terminal 3. The light will go out, but 
the headlight should remain up. 

(e) When terminal 3 is taken off ground, the headlights 
should flip down. 

If operation is not as specified, replace the relay. 

(Relay Circuit) 
Disconnect the relay and inspect the connector on the wire 
harness side as shown in the chart below. 
HINT: This circuit includes the diode, if the circuit shows 
no continuity change the positive and negative probes and 
recheck the circuit. 

Condition Specified Value 

- Battery voltage 

- Continuity 

Ignition switch LOCK or ACC No voltage 
position ON Battery voltage 

- Battery voltage 

- Battery voltage 

Door position 
Closed (Courtesy switch OFF) Battery voltage 

Opened (Courtesy switch ON) No voltage 



BE-24 

Voltage 

Continuity 

No continuity 

Continuity 

BODY ELECTRICAL SYSTEM - Lighting System 

17 - Ground 
(U.S.A. only) 

3 - Ground 

13 - Ground 

6, 16 - Ground 

14 - Ground 

5- 1 

7 - 1 

5-9 

7-9 

11 - Ground 
(U.S.A. only) 

No continuity 

Continuity 

Light switch HEAD, Dimmer switch Low and Front Fog 
Battery voltage 

switch ON 

Any other position No voltage 

Light control switch OFF or HEAD No continuity 
position HOLD or TAl L Continuity 

Light control switch OFF or HOLD No continuity 
position TAIL or HEAD Continuity 

- Continuity 

Light control switch position: OFF, HOLD or TAIL 

I Headlight dimmer Low beam or High beam No continuity 
switch position Flash Continuity 

Light control switch position: HEAD Continuity 

Headlight lowermost position No continuity 

Headlight any position except lowermost position Continuity 

Headlight uppermost position No continuity 

Headlight any position except uppermost position Continuity 

Theft deterrent system does not operate I No continuity 

Theft deterrent system is operating I Alternates continuity/no continuity 

BE2913 

BE2914 

BE2915 

If circuit is as specified, replace the relay. 

2. INSPECT LIGHT RETRACTOR MOTOR 

(Motor Operation) 

(a) Connect the positive (+) lead from the battery to ter-
minal 4 and the negative (-) lead to terminal 5. 

(b) Check that the motor operates. 

If there is no motor operation, replace the motor. 

(Diode Continuity) 

(a) Move the headlights to any position except the up-
permost or lowermost positions. 

(b) Connect the ohmmeter positive (+) lead to terminal 
1 and the negative (-) lead to terminal 2. 

(c) Check that there is no continuity. 
(d) Connect the ohmmeter positive (+) lead to terminal 

3 and the negative (-) lead to terminal 2. 

(e) Check that there is no continuity. 

If there is continuity, replace the motor assembly. 

(f) Reverse the test leads of the ohmmeter. 

(g) Check that there is continuity. 

If there is no continuity, replace the motor assembly. 
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Wire Harness Side 

~ 
~ 

Check for Tester connection 
Continuity 1/6 - Ground 

13/18 - Ground 

3/18 - Ground 

18/18 - Ground 
14/18 - Ground 

Voltage 8/18 - Ground 
4/18 - Ground 

2/6 - Ground 
4/6 - Ground 

2/18 - Ground 
3/6 - Ground 

CLJ 
o o ~IOI+----+-----' 
o 1(+) 

Daytime Running Light System 
INSPECT LIGHT RETRACTOR RELAY 

(Relay Circuit) 

Disconnect the connector from the relay and inspect the 
connector on the wire harness side as shown in the chart . 

• -6-1 
.-18-1 

Front fog light 
switch position 

Light control switch 
position 

Light control switch 
position 

Condition 
OFF 
ON 
OFF or HOLD 
TAIL or HEAD 
OFF or HEAD 
HOLD or TAIL 
-

Light control switch position: OFF, HOLD or TAIL 

I Headlight dimmer Low beam or High beam 
switch position Flash 

Light control switch position: HEAD 
-

Ignition switch LOCK or ACC 
position ON 

-

Engine Stop 
Running 
-

Light control switch HEAD and Dimmer switch Low 
Light control switch HEAD and Dimmer switch High 

Specified value 
No continuity 
Continuity 
No continuity 
Continuity 
No continuity 
Continuity 
Continuity 

No continuity 
Continuity 
Continuity 
Battery voltage 
No voltage 
Battery voltage 
Battery voltage 
No voltage 
Battery voltage 
Battery voltage 
No voltage 
Battery voltage 

If circuit is specified, inspect relay operation. 

BE4320 

(Relay Operation) 

(a) Connect the positive (+ ) lead from the voltmeter to 
terminal 6/6 and negative (-) lead to the ground. 

(b) Check that there is battery voltage with light control 
switch is turned on. 

If operation is not as specified, replace the relay. 
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BE1154 

Turn Signal and Hazard Warning System 
1 . INSPECT SWITCHS 

(Turn Signal Switch/Continuity) 
See Headlight Dimmer and Turn Signal Switch on page 
BE-22. 

(Hazard Warning Switch/Continuity) 

1\ Terminal 

Switch Position \ 
1 2 3 5 6 7 8 9 10 

0 Q OFF 
0 iii) D 

().... f-o ~ 0 ~ 

ON 0-ro 
() fi'l 0 

If continuity is not as specified, replace the switch or bulb. 

2. INSPECT TURN SIGNAL FLASHER 
(Operation) 

2 (a) Connect the positive ( + ) lead from the battery to ter-

Turn Signal Light Bulbs (27W x 2) BE1843 

BE1155 

minal 2 and the negative (-) lead to terminal 3. 
(b) Connect the two turn signal light bulbs parallel to each 

other to terminals 1 and 3, check that the bulbs flash. 
HINT: The turn signal lights should flash 60 to 120 times 
per minute. 
If one of the front or rear turn signal lights has an open 
circuit, the number of flashers will be more than 140 per 
minute. 
If operation is not as specified, replace the flasher. 

Fog Light System 
1. INSPECT SWITCH CONTINUITY 

1\ Terminal 

Switch Position \ 
1 2 4 5 

OFF 0---() ~ 

ON ~ ~ 0 .n 

If continuity is not as specified, replace the switch or bulb. 

2. INSPECT FOG LIGHT RELAY 
See Taillight Control Relay on page BE-22. 
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Warning Light 

Ilgnition Switch 3 

B"'''vi ED 
Wire Harness Side 

Terminal Check Item 

1 Continuity 

2 Voltage 

3 Voltage 

4 Continuity 

7 Voltage 

9 Continuity 

10 Voltage 

BE11B7 
5-10-1 

5-10-1 

Tester Connection 

1 - Body Ground 

2 - Body Ground 

3 - Body Ground 

4 - Body Ground 

7 - Body Ground 

9 - Body Ground 

10 - Body Ground 

Taillight Failure Sensor System 

INSPECT FAILURE SENSOR 

1. INSPECT WARNING LIGHT OPERATION 

(a) Disconnect the connector from the failure sensor. 
Ground the terminal 3 of wire harness side connector. 

(b) Turn the ignition switch on. 

(c) Check that the bulb lights. 
If operation is not as specified, remove and test the bulb. 

2. INSPECT FAILURE SENSOR CIRCUIT 

Disconnect the failure sensor and inspect the connector 
on the wire harness side as shown in the following chart. 

Condition Voltage or Continuity 

- Continuity 

Turn ignition switch on Battery voltage 

Turn ignition switch off No voltage 

Turn ignition switch on Battery voltage 

- Continuity 

Depress brake pedal Battery voltage 

Return brake pedal No voltage 

- Continuity 

Turn taillight switch on Battery voltage 

Turn taillight switch off No voltage 

If circuit is correct as specified above, replace the failure 
sensor. 
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Test Bulb 3.4 W 

" 
/ 11 

10/ ~ 

0 

o 

U.S.A. 

(~ 
OFF 

8 ® 

CANADA 

OFF 

12 

'9 

'3 

9 
3 

~1 
2 

BODY ELECTRICAL SYSTEM - Lighting System 

e (f) 

BE0924 

e 

BE0925 

v 

o 
QIOH-

o BE3998 
BE3994 

BE2916 

Integration Relay 
INSPECT INTEGRATION RELAY 

INSPECT RELAY OPERATION (KEY ILLUMINATION) 

(a) Connect the positive (+) lead from the battery to ter-
minal 12 and the negative (-) lead to terminals 3, 9 
and 10. 

(b) Connect a 3.4W test bulb between terminals 11 and 
12. 

(c) Check that the bulb lights. 
(d) Disconnect the negative (-) lead from the battery to 

terminals 9 and 10, and check that the bulb goes out 
5 seconds later. 

If operation is not as specified, replace the relay. 

Light Control Rheostat 
INSPECT RHEOSTAT 

INSPECT RHEOSTAT OPERATION 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 2 (U.S.A.) or 1 (CANADA) and the negative (-) 
lead to terminal 3 (U.S.A.) or 4 (CANADA). 

(b) Gradually charge the brightness of rheostat from mini-
mum to maximum, check that the voltage between 
terminals 1 and 3 increases from 0 to 12 V. 

(c) Check that there is no voltage between terminals with 
the rheostat turned off. 

If operation is not as specified, replace the rheostat. 



() 

Terminal Check Item 
~-- -- ------ -

1 Continuity 

---

3 Voltage 

5 Continuity 

BODY ELECTRICAL SYSTEM - Headlight Cleaner BE-29 

BEl156 

4 

e 

BE1768 

SH-5-1 

Tester Connection 
I--- ----

1 - Body Ground 

-

3 - Body Ground 

HEADLIGHT CLEANER (CANADA Only) 

Part Inspection 
1. INSPECT HEADLIGHT CLEANER SWITCH 

Inspect switch continuity between terminals. 

~ Terminal 

Switch Positio~ 
1 2 

OFF 

ON 0 -0 

If continuity is not as specified, replace the switch. 

2. INSPECT HEADLIGHT CLEANER CONTROL RELAY 

(a) Ckeck that there is no continuity between terminals 
4 and 5. 

(b) Connect the positive ( + ) lead from the battery to ter-
minal 3 and the negative (-) leads to terminals 1 and 
5. 

(c) Check that there is continuity between terminals 4 and 
5 for 0.4 to 0.6 seconds, then there is no continuity. 

3. INSPECT RELAY CIRCUIT 

(a) Disconnect the control relay and inspect the connec-
tor on the wire harness side as shown in the chart 
below. 

Condition Voltage or Continuity 
------- ---

j 

Turn light control switch to HEAD and 
Continuity 

turn headlight cleaner switch on 
--- -- -- ---------- ------

Turn light control switch to OFF or 
No continuity 

turn headlight cleaner switch off 
--------- --------- ----.~--

Turn ignition switch to ON Battery voltage 
-- --- 1--------

Turn ignition switch to LOCK or ACC No voltage 
------------

5 - Body Ground 

BE1232 
SH-5-1 

- Continuity 

(b) With the terminal 4 of the connector side grounded, 
check that the cleaner motor operates. 

NOTICE: These tests must be performed quickly 
(within 3 - 5 seconds) to prevent the coil from burning out. 

If circuit is as specified, replace the relay. 
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e 

BE2918 

4. INSPECT MOTOR 
(a) Connect the positive (+) lead from the battery to ter-

minal 1 and the negative (-) lead to terminal 3. 
(b) Check that the motor operates. 
NOTICE: These tests must be performed quickly 
(within 3 - 5 seconds) to prevent the coil from burning out. 
If operation is not as specified, replace the motor. 



Problem 

Wipers do not 
operate or return 
to off position 

Wipers do not operate 
in INT position 

Washers do not 
operate 

Reference: 

BODY ELECTRICAL SYSTEM - Wipers and Washers BE-31 

Possible cause 

WIPER fuse blown 

Wiper motor faulty 

Wiper switch faulty 

Wiring or ground faulty 

Wiper relay faulty 

Wiper switch faulty 

Wiper motor faulty 

Wiring or ground faulty 

WIPERS AND WASHERS 

Troubleshooting 

Remedy 

Replace fuse and check for short 

Check motor 

Check switch 

Repair as necessary 

Check relay 

Check switch 

Check motor 

Repair as necessary 

Page 

Front Rear 

BE-4 BE-4 

BE-33 BE-34 

BE-31 BE-34 

BE-31 BE-34 

BE-31 BE-34 

BE-33 BE-34 

Washer hose or nozzle clogged Repa ir as necessary 

Washer motor fau Ity 

Washer switch faulty 

Wiring faulty 

INT ... 
LO ... 
HI 

BE4109 
V-34-2 

Replace motor 

Check switch BE-31 BE-34 

Repair as necessary 

Front Wiper and Washer Switch 
INSPECT SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

Terminal 
(Wire color) 4/20 7/20 8/20 12/20 13/20 16/20 18/20 6/20 

Switch +S +1 W Cl +2 Ew +B VRI 
Switch \ (L-R) (L-B) (L) (Y-B) (L-O) (B) (L-W) (Y) 

position 

OFF 0-~ 

INT 0----() 

Wiper 
LO -0 

HI -u 

OFF 
Washer 

ON n ..n 

INT SLOW 
Time 

Approx. 50 kn o--? 
Control FAST ~ 

If continuity is not as specified, replace the switch. 

Wiper Control Relay 
INSPECT CONTROL RELAY 

1. INSPECT INTERMITTENT OPERATION 

14/20 
VR2 
(Y) 

rv-o 
~ 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 5 and the negative (-) lead to terminal 7. 
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BE022B 

BE0226 

o o 

BEOB29 

(b) With terminals 7 and 8 connected, check that con-
tinuity between terminals 1 and 5 are as shown in the 
following diagram. 

~ 
Disconnect Connect terminals terminals 3 and 4 Time (sees.) 3 and 4 

Duration of continuity 0.8 ± 0.2 0.8 ± 0.2 

Duration of non· 10 ± 2.0 2.0 ± 0.4 
continuity 

If operation is not as specified, replace the relay. 

2. INSPECT WASHER CIRCUIT OF RELAY 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 5 and the negative (-) lead to terminal 7. 

(b) Inspect continuity between terminals 1 and 5 as 
follows. 

Between terminals Between terminals 
Time (seconds) 

1 and 5 
Time (seconds) 

1 and 5 

Connect terminals Disconnect terminals 
6 and 7 INo Continuity I 6 and 7 [ Continuity I 

0.5 ±0.1 t 2.5 ± 0.5 t 
I Continuity I I No Continuity I 

If continuity is not as specified, replace the relay. 

REPLACEMENT OF SWITCHES 
(See page BE-1S, 19) 

REPLACE SWITCHES 

(a) Remove the terminals from the connector. 
(See pages BE-2, 3) 

(b) Remove the wiper and washer switch. 

(c) Install the wiper and washer switch. 
(d) Install the terminals to the connector. 

(See pages BE-3, 31) 
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BE 1162 

BE 1163 

BE 1164 

e 

BE1583 

Front Wiper Motor 
INSPECT MOTOR 

1. INSPECT MOTOR OPERATES AT LOW SPEED 
(a) Disconnect the connector from the wiper motor. 

(b) Connect the positive (+) lead from the battery to ter-
minal 2 and the negative (-) lead to the motor body. 

(c) Check that the motor operates at low speed. 

2. INSPECT MOTOR OPERATES AT HIGH SPEED 
(a) Connect the positive ( + ) lead from the battery to ter-

minal 1 and the negative (-) lead to the motor body. 

(b) Check that the motor operates at high speed. 

3. INSPECT MOTOR OPERATES, STOPPING AT STOP PO-
SITION 
(a) Operate the motor at low speed. 
(b) Stop motor operation anywhere except at the off po-

sition by disconnecting terminal 2. 

(c) Connect terminals 2 and 3. 
(d) Connect the positive (+) lead from the battery to ter-

minal4. 
(e) Check that the motor stops running at the stop posi-

tion after the motor operates again. 
If operation is not as specified, replace the motor. 

Front Washer Motor 
INSPECT MOTOR 

INSPECT WASHER MOTOR OPERATION 
Connect the positive ( + ) lead from the battery to terminal 
2 and negative (-) lead to terminal 1, check that the mo-
tor operates. 

NOTICE: These tests must be performed quickly 
(Within 20 seconds) to prevent the coil from burning out. 
If operation is not as specified, replace the motor. 
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Reference 

BODY ELECTRICAL SYSTEM - Wipers and Washers 

ON 
~" INT WASH 2 

~~ 
" WASH 1 

e 

BE2372 
V-34-2 

BE0936 

e EB 

BE0937 

BE0938 

Rear Wiper and Washer Switch 
INSPECT SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

1\ Terminal 
(Wire color) 

1/20 2/20 10/20 
Switch Position \ (GR) (V) (0) 

Washer I 0 

OFF 

INT 0 

ON 0 

Washer II 0 ~ 

~ 

16/20 
(8) 

{) 

-0 

{) 

If continuity is not as specified, replace the switch. 

Rear Wiper Motor and Relay 
INSPECT MOTOR AND RELAY 

1. INSPECT RELAY AND MOTOR OPERATES 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 1 and negative (-) leads to both terminal 3 and 
motor body. 

(b) Check that the motor operates. 

2. INSPECT INTERMITTENT OPERATION OF RELAY 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 1 and negative (-) leads to both terminal 2 and 
motor body. 

(b) Check that the motor does not operate intermittently 
for 9 - 1 5 seconds. 

3. INSPECT MOTOR OPERATES. STOPPING AT STOP PO
SITION 

(a) Start motor operation by connecting the positive (+) 
lead from the battery to terminal 1 and the negative 
(-) lead to both terminal 3 and motor body. 

(b) Stop motor operation anywhere except stop position 
by disconnecting terminal 1. 
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BE0939 

e 

BE2919 

(c) Connect the positive (+) lead from the battery to ter-
minal 1 and the negative (-) lead to the motor body. 

(d) Check that the motor stops running at the stop posi-
tion after the motor operates again. 

If operation is not as specified, replace the motor. 

Rear Washer Motor 
INSPECT MOTOR 

INSPECT WASHER MOTOR OPERATION 
Connect the positive ( + ) lead from the battery to terminal 
2 and negative (-) lead to terminal 1, check that the mo-
tor operates. 
NOTICE: These tests must be performed quickly 
(Within 20 seconds) to prevent the coil from burning out. 
If operation is not as specified, replace the motor. 
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Problem 

Voltmeter does not 
operate 

Turbo meter does not 
operate 

Tachometer does 
not operate 

Fuel gauge does not 
operate 

Fuel level warning 
I ight does not operate 

Water temperature 
gauge does not 
operate 

Oil pressure receiver 
gauge does not 
operate 

Brake warning light 
does not light 

Fasten belt warning 
does not operate 

Airbag warning light 

does not operate 

BODY ELECTRICAL SYSTEM - Combination Meter 

COMBINATION METER 
Troubleshooting 

Possible cause Remedy 

Fuses blown Replace in-line fuses and check 
for short 

Faulty Check voltmeter 

Wiring faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Turbo meter faulty Check gauge 

Pressu re sensor fau Ity Check sensor 

Wiring faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Tachometer fau Ity Check tachometer 

Wiring faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Fuel gauge fau Ity Check gauge 

Sender gauge faulty Check sender gauge 

Wiring or ground faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Bulb burned out Replace bulb 

Fuel level warning switch fau Ity Check switch 

Wiring or ground faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Water temperature gauge faulty Check gauge 

Water temperature sender gauge faulty Check sender gauge 

Wiring or ground faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Oil pressure receiver gauge faulty Check receiver gauge 

Oil pressure sender gauge faulty Check sender gauge 

Wiring or ground faulty Repair as necessary 

"GAUGE" fuse blown Replace fuse and check for short 

Bulb burned out Replace bulb 

Brake fluid level warning switch faulty Check switch 

Parking brake switch faulty Check switch 

Wiring or ground faulty Repair as necessary 

IGN fuse blown Replace fuse and check for short 

Bulb burned out Replace bulb 

Seat belt buckle switch faulty Replace switch 

No.1 integration relay fau Ity Replace relay 

Wiring faulty Repair as necessary 

"ECU-B" fuse blown Replace fuse and check for short 

Bulb burned out Replace bulb 

Wiring faulty Repair as necessary 

Page 
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Combination Meter and Gauge 

Connector "D" Connector "C" . Connector "B" Connector" A" 

• 4 3 2 1 
~ 

10987654321 
~ 

121110987654321 -~ 121110987654321 

-----y 
BE2920 

COMBINATION METER CIRCUIT 

Speed Sensor 
B50~--~~~~~----------------~(~~~~)r-----------------------------OB6 
C7O-----~~=_-----------------------~ 

Fuel Gauge 
C5o-----------~-------------------~~~~--------~ 

A3o-----~--~--------~-----------~ 
Water Temperature Gauge 

.------------------0 A 10 
A2o-------------------~---------~ 

Oil Pressure Gauge 
D4O--------------------------------~ 

E 1 O-------------j Turbo t------------------------------. 
E2 Meter 

CD.rive·t Turbo Meter (7M-GTE) 
E3 o--------~......., IrcUi 

Voltmeter (7M-GE) 

Tachometer 
A8o---------~--------~~~~-----f:~'-r--------~L_ __________________ G 

Right Turn Signal 
B2o------------~-----_VtJ~-------_. 

Left Turn Signal 
B3o-------------~------¥o'r_------~ 

Beam 
B4o-------------------~~--------~ 

OlD OFF 

Check Engine 

Fuel Level Warning 

Radiator 

Fasten Belt 
A7o-----------------VtJ~--------J ~.---------~~-------------------_o 

ECT PWR 
A12o------------~~~--~--------_. 

ANTI LOCK (A.B.S.) 

Brake Allo-----~C~R~U~I~S~E~--~~~--~--------J ~.---------¥o~----------------~~~ 
TEMS (Left) 

C2o---------~~--~~----~&-~ 
TEMS (Middle) 

C3O---------------~NV----~&-~--~ 
TEMS (Right) 

C12o---------~----vv~--~~~ 
Security (Theft Deterrent) 

D3O---------~----~NV----~&-----~ 

Rear Lights 

A6 

C6 

C4 

Al 

B7 

C8 

Bl0 

C9 

Discharge Warning 
D2o---------------------~~--------~{O~------------------------------~--~Dl 

Door 
Cll C10 
A4 0 Illumination 0 A5 
Bl Airbag Warning Light Cl 
B8 0 0 B9 

BE3986 
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No. Wiring connector side 

1 Radiator Coolant Level Warning Switch 
2 Water Temperature Sender Gauge 
3 Ground 
4 TAl L Fuse 
5 Light Control Rheostat 

A 
6 Igniter 
7 OlD Main Switch 
8 Ground 
9 -

10 GAUGE Fuse 
11 Cruise Control Main Switch 
12 ECT Select Switch (PWR) 

1 TAl L Fuse 
2 Turn Signal Switch (R ight) 
3 Turn Signal Switch (Left) 
4 Headlight Dimmer Switch 
5 Ground 

B 6 TCCS ECU, ECT CPU, TEMS CPU and Cruise Control CPU 
7 Integration Relay 
8 Airbag Warning Light 
9 Airbag Warning Light 

10 Parking Brake Switch and Brake Fluid Level Warning Switch 

1 Light Control Rheostat 
2 TEMS CPU 
3 TEMS CPU 
4 Fuel Sender Gauge (Level Warning Switch) 
5 Fuel Sender Gauge 
6 TCCS CPU 

C 7 Ground 
8 A.B.S. Actuator and A.B.S. CPU 
9 Taillight Failure Sensor 

10 Door Cou rtesy Switch 
11 DOME Fuse 
12 TEMS CPU 

1 Alternator 

D 
2 IGN Fuse 
3 Security (Theft Deterrent) CPU 
4 Oil Pressure Sender Gauge 

1 Turbo Pressure Sensor 
E 2 5V 

3 Ground 
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Speedometer 
ON-VEHICLE INSPECTION OF SPEEDOMETER 

(a) Using a speedometer tester, inspect the speedome-
ter allowable indication error and check the operation 
of the odometer. 

HINT: Tire wear and tire over or under inflation will in-
crease the indication error. 

Standard indication (mph) Allowable range (mph) 

20 20 - 23 
40 40- 43.5 
60 60 - 64 
80 80 - 84.5 

100 100 - 105 

Standard indication (km/h) Allowable range (km/h) 

20 18 - 23 
40 40 - 44 
60 60 - 64.5 
80 80 - 85 

100 100 - 105 
120 120-125.5 
140 140 - 146 
160 160 - 167 

If error is excessive, replace the speedometer. 

(b) Check the speedometer for pointer vibration and ab-
normal noises. 

HINT: Pointer vibration can be caused by a loose 
speedometer cable. 

Tachometer 
ON-VEHICLE INSPECTION OF TACHOMETER 

(a) Connect a tune-up test tachometer, and start the 
engine. 

NOTICE: 
• Reversing the connection of the tachometer will damage 

the transistors and diodes inside. 
• When removing or installing the tachometer, be careful 

not to drop or subject it to heavy shocks. 
(b) Compare the tester and tachometer indications. 

DC 13.5V, 25°C 
Standard indication (rpm) Allowable range (rpm) 

-

700 610 - 750 
3,000 2,800 - 3,200 
5,000 4,800 - 5,200 
7,000 6,700 - 7,300 

If error is excessive, replace the tachometer. 
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~'-o-'':' ----------\::>~>I----- .. 

~r 
-.;0-
, 

Ignition 
Switch 

: Battery , 
~ 

1 

T 
, , , , 

-'-
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,,' 

~© 
0 Y 

F",IG,uge <4 

BE 170S 

-. , 

1~2 

3M, 1 
BE1206 BE1207 

0 ~ lr-

~ 
BE 1208 

0--7 _'~_ 1 

BE1487 

Voltmeter 
INSPECTION OF VOLTMETER 

Compare the tester and voltmeter indications. 

If error is excessive, replace the voltmeter. 

Fuel Gauge 

INSPECTION OF GAUGE 

1 . INSPECT RECEIVER GAUGE OPERATION 

(a) Disconnect the connector from the fuel sender gauge. 

(b) Turn the ignition switch on. Check that the receiver 
gauge needle moves to the empty position. 

(c) Connect the terminals 3 and 4 on the wire harness 
side connector through a 3.4 W test bulb. 

(d) Turn the ignition switch on. Check that the bulb lights 
and receiver gauge needle moves towards the full po-
sition. 

HINT: Because of the silicon oil in the gauge, it will take 
a short time for the needle to stabilize. 

If operations are not as specified, remove and test the 
receiver gauge. 

2. MEASURE RECEIVER GAUGE RESISTANCE 

Measure the resistance between terminals. 

Between terminals Resistance (Q) 

IG - U Approx. 102.7 
IG - E Approx. 167.2 
U-E Approx. 64.5 

If each resistance value is not as specified, replace the 
receiver gauge. 

3. INSPECT SENDER GAUGE OPERATION 

(a) Connect a series of three 1.5 V dry cell batterys. 

(b) Connect the positive (+ ) lead from the dry cell bat-
terys to terminal 3 through a 3.4 W test bulb and the 
negative (-) lead to terminal 4. 

(c) Check that the voltage rises between terminals 3 and 
4 as the float is moved from the top to bottom po-
sition. 
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(d) Measure the resistance between terminals 3 and 4 for 
each float position. 

Float position mm (in.) Resistance (n) 

F 71.7 ± 3 (2.823 ± 0.12) 4.0 ± 1.0 
E 237.2 ± 3 (9.339 ± 0.12) 110.0±7.7 

If each resistance value is not as specified, replace the 
sender gauge. 

Fuel level Warning 

INSPECTION OF LEVEL WARNING 

1 . INSPECT WARNING LIGHT OPERATION 

(a) Disconnect the connector from the fuel sender gauge. 
Connect the terminals 1 and 2 on the wire harness 
side connector. 

(b) Turn the ignition switch on. Check that the bulb lights. 

'--____________ --..:::BE:.:,1:.c21.:..:7 B:.:E.c.:12c:.cJ07 If the bulb does not light, remove and test the bulb. 
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2. INSPECT WARNING SWITCH OPERATION 

(a) Apply battery voltage between terminals 1 and 2 
through a 3.4 W test bulb. Check that the bulb lights. 

HINT: It will take a short time for the bulb to light. 

(b) Submerge the switch in gasoline. Check that the bulb 
goes out. 

If operation is not as specified, replace the sender gauge. 

Water Temperature Gauge 

INSPECTION OF GAUGE 

1. INSPECT RECEIVER GAUGE OPERATION 

(a) Disconnect the connector from the sender gauge. 

(b) Turn the ignition switch on. Check that the receiver 
gauge needle moves to the cold position. 
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(c) Ground the terminal on the wire harness side connec-
tor through a 3.4 W test bulb. 

(d) Turn the ignition switch on. Check that the bulb lights 
and receiver gauge needle moves to the hot side. 

If operations are not as specified, remove and test the 
receiver gauge. 

2. MEASURE RECEIVER GAUGE RESISTANCE 

3. 

Measure the resistance between terminals. 

Between terminals 

Negative lead (-) I Positive lead (+) Resistance (Q) 

from ohmmeter from ohmmeter 

IG U Approx. 54.0 
IG E Approx. 146.2 
U --- E Approx. 200.2 

If resistance value is not as specified, replace the sender 
gauge. 

MEASURE SENDER GAUGE RESISTANCE 

Measure the resistance between terminal and ground. 

Water temperature Resistance (Q) 

°c (OF) Yazaki Nippondenso 

50 (122) - 198.5~~~:~ 

60 (140) 152.7 -

115 (239) 264+2.2 -. -2.6 

120 (248) - 196+1.71 
. -2.21 

If each resistance value is not as specified, replace the 
sender gauge. 

Oil pressure Gauge 
INSPECTION OF GAUGE 

1. INSPECT RECEIVER GAUGE OPERATION 

(a) Disconnect the connector from the sender gauge. 

(b) Turn the ignition switch on. Check that the receiver 
gauge needle moves to the low position. 

(c) Ground the terminal on the wire harness side connec-
tor through a 3.4 W test bulb. Check that the receiver 
gauge needle moves to the high side. 
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2. MEASURE RECEIVER GAUGE RESISTANCE 

Measure the resistance between terminals. 

Resistance: Approx. 42 n 
If resistance value is not as specified, replace the receiver 
gauge. 

3. INSPECT SENDER GAUGE OPERATION 

(a) Disconnect the connector from the sender gauge. 
(b) Apply battery voltage to sender gauge terminal 

through a 3.4 W test bulb. 

(c) Check that the bulb does not light when the engine 
is stopped. 

(d) Check that the bulb flashes when the engine is 
running. 
The number of flashes should vary with engine speed. 

If operations are not as specified, replace the sender gauge. 

Brake Warning 

INSPECTION OF BRAKE WARNING 

1. INSPECT WARNING LIGHT OPERATION 

(a) Disconnect the connectors from the level warning 
switch and parking brake switch. 

(b) Connect the terminals on the wire harness side of the 
level warning switch connector. 

(c) Disconnect the connector from the alternator and turn 
the ignition switch ON. 
Check that the warning light lights. 

If the warning light does not light, test the bulb. 

2. INSPECT LEVEL WARNING SWITCH OPERATION 

3. 

(a) Check that there is no continuity between terminals 
with the switch OFF (float up). 

(b) Check that there is continuity between terminals with 
the switch ON (float down). 

If operations are not as specified, replace the switch. 

INSPECT PARKING BRAKE SWITCH OPERATION 
(a) Check that there is continuity between the terminal 

and switch set screw with the parking brake lever 
pulled up. 
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(b) Check that there is no continuity between the termi-
nal and switch set screw with the parking brake lever 
returned. 

If operation is not as specified, replace the switch. 

Fasten Belt Warning 

INSPECTION OF BELT WARNING 

1. INSPECT WARNING LIGHT OPERATION 

(a) Disconnect the connector from the fuse and relay 
block No.1 (1 G). Ground the terminal 6 on the wire har-
ness side connector. 

(b) Turn the ignition switch on. Check that the bulb lights. 

If the bulb does not light, remove and test the bulb. 

2. INSPECT BUCKLE SWITCH OPERATION 

(a) Disconnect the connector from the switch. 

(b) Check that there is no continuity between terminals 
of the switch with the belt unfastened. 

(c) Check that there is continuity between terminals of 
the switch with the belt fastened. 

If operation is not as specified, replace the switch. 

3. INSPECT INTEGRATION RELAY OPERATION 

(a) Connect the positive lead (+) from the battery to ter-
minals 6 and 12. 

(b) Connect the positive lead (+) from the battery to ter-
minal 4 through a 3.4W test bulb. 

(c) Ground terminal 3, check that the bulb lights and the 
buzzer sounds for 4 - 8 seconds. 

(d) Connect the positive lead (+) from the battery to ter-
minals 6 and 12. 

(e) Connect the positive lead (+) from the battery to ter-
minal 4 through a 3.4W test bulb. 

(f) Ground terminals 3 and 5, check that only the bulb 
lights for 4 - 8 seconds. 

If operation is not as specified, replace the relay. 
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Connector "C" 

Connector "E" 

Pressure Sensor Side Connector 

Check For Tester Connection 

Continuity On the connector" A" 
8 - Ground 

Voltage On the connector "C" 
8 - Ground 

Continuity On the connector "E" 
1 - Ground 
2 - Ground 
3 - Ground 
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P·12·'1 
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H-3-1 
IS-3-1-B 

Turbo Meter 
INSPECTION OF METER 

1. INSPECT METER OPERATION 

(a) Disconnect the connector from the pressure sensor. 

(b) Turn the ignition switch ON. Check that the meter nee-
dle moves to upper position. 

(c) Ground the terminal 2 on the wire harness side. 
Check that the meter needle moves to lower position. 

If operations are not as specified, inspect the meter drive 
circuit. 

2. INSPECT METER DRIVE CIRCUIT 

Disconnect the connectors from the combination meter and 
inspect the connector on the wire harness side as shown 
in the chart below. 

Condition Specified Value 

Always Continuity 

Turn ignition switch to LOCK or ACC No voltage 

Turn ignition switch ON Battery voltage 

Disconnect the connector from the pressure No continuity 
sensor 

Disconnect the connector from the pressure Continuity 
sensor and ground the three terminals on the 
wire harness side 

If circuit is as specified, measure the turbo meter resistance. 
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3. MEASURE TURBO METER RESISTANCE 

(a) Disconnect the two drive circuit wire harnesses from 
the turbo meter terminals. 

(b) Measure the resistance between terminals. 
Resistance: Approx. 72 n 
If resistance value is not as specified, replace the turbo 
meter. 

If resistance value is not as specified, replace the turbo 
meter drive circuit. 

4. INSPECT PRESSURE SENSOR 

(a) Connect a series of three 1.5 V dry cell batteries. 

(b) Connect the positive (+) lead from the dry cell bat-
teries to terminal 3 and the negative (-) lead to ter-
minal 1. 

(c) Connect the positive (+) lead from the voltmeter to 
terminal 2 and the negative (-) lead to terminal 1. 

(d) Check that the voltage between terminals 2 and 1. 

Voltage: Approx. 1.5 V 

(e) Apply 200 mmHg (7.87 in.Hg. 26.7 kPa) of vacuum. 

Check that the voltage drops below 1.5 V. 

(f) Using SST, apply 0.5 kg/cm2 (7.1 psi, 49 kPa) of 
pressure. 

Check that the voltage rises above 1.5 V. 
SST 09992-00241 

If operations are not as specified, replace the sensor. 
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REAR WINDOW DEFOGGER 
Troubleshooting 

Possible cause Remedy 

Circuit breaker OFF Reset breaker and check for short 

GAUGE fuse blown Replace fuse and check for short 

Defogger switch faulty Check switch 

Defogger relay faulty Check relay 

Defogger wire broken Check wires 

Wiring and ground faulty Repa ir as necessary 

Rear Window Defogger Switch 
INSPECTION OF DEFOGGER SWITCH 
INSPECT SWITCH OPERATION 

BE-47 

Page 

BEA 

BE-4 

BEA7 

BE-47 

BEA8 

Test Bulb "£it~i=======i~1 
3.4W "",1 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 3 and the negative (-) lead to terminal 4. Con-
nect terminals 3 and 5 through a 3.4W test bulb. 

5 L-----.J 4 

BE1199 

Tester Probe 

56161 

(b) Push the defogger switch on. Check that the bulb 
lights for 12 to 18 minutes, then the bulb goes out. 

If operation is not as specified, replace the switch. 

Rear Window Defogger Relay 
(See Taillight Control Relay on page BE-22) 

Rear Window Defogger Wires 
NOTICE: 
• When cleaning the glass, use a soft, dry cloth, and wipe 

the glass in the direction of the wire. Take care not to 
damage the wires. 

• Do not use detergents or glass cleaners with abrasive 
ingredients. 

• When measuring voltage, wind a piece of tin foil around 
the tip of the negative probe and press the foil against 
the wire with your finger as shown. 
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INSPECTION OF REAR WINDOW DEFOGGER 
WIRES 

1 . INSPECT FOR WIRE BREAKAGE 

(a) Turn the ignition switch to ON. 

(b) Turn the defogger switch to ON. 

(c) Inspect the voltage at the center of each heat wire 
as shown. 

Voltage Criteria 
f-----

Approx.5V Okay (No break in wire) 

Approx. 10V or OV Broken wire 

HINT: If there are 10 V, the wire is broken between the 
center of the wire and positive ( + ) end. If there is no vol-
tage, the wire is broken between the center of the wire 
and ground. 

2. INSPECT FOR WIRE BREAKAGE POINT 

(a) Place the voltmeter positive (+) lead against the 
defogger positive (+) terminal. 

(b) Place the voltmeter negative (-) lead with the foil strip 
against the heat wire at the positive ( + ) terminal end 
and slide it toward the negative (-) terminal end. 

(c) The point where the voltmeter deflects from zero to 
several volts is the place where the heat wire is 
broken. 

HINT: If the heat wire is not broken, the voltmeter will 
indicate 0 V at the positive (+) end of the heat wire but 
gradually increase to about 12 V as the meter probe is 
moved to the other end. 

REPAIR OF REAR WINDOW DEFOGGER WIRES 

1. CLEAN BROKEN WIRE TIPS WITH CLEANER 

2. PLACE MASKING TAPE ALONG BOTH SIDES OF WIRE TO 
BE REPAIRED 

3. REPAIR DEFOGGER WIRES 

(a) Thoroughly mix the repair agent (Dupont paste No. 
4817). 

(b) Using a fine tip brush, apply a small amount to the 
wire. 

(c) After a few minutes, remove the masking tape. 

(d) Allow to stand at least 24 hours. 
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POWER WINDOW 

Power Window Master Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

Operation window Driver's side Passenger's side 

~ Switch 1 2 6 5 1 3 4 
Position 

5 

UP 0-f--o 0-f-o 0-f-o r-o u-
:!:~ 

0-f-o-~ 0 ....n. o u OFF ""C 0 c-
-0 .- c U -0 ~::> DOWN 

() .n n 
UP 0-f-o 0-~-() 0-f-o :!: 

0 OFF 0-r---o-f-o 0-r-O ""C~ 
C u 
.- 0 
~....J 

DOWN 0 r-. 
~ 

0 {) 

If continuity is not as specified, replace the switch. 

Power Window Door Switch 

INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

~ Switch 5 1 2 3 
Position 

UP - 0 '-' '-' 

OFF '-' .n 0 

'-' 
DOWN 

(J ..n 

If continuity is not as specified, replace the switch. 

Power Window Motor 

INSPECTION OF MOTOR 

1. INSPECT CIRCUIT BREAKER OPERATION 

-0 

{) 

4 

{) 

/"' 
,-

~ 

(a) With the window in the full closed position, hold the 
power window switch in "UP" position and check that 
there is a circuit breaker operation noise with 4 to 40 
seconds. 
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(b) With the window in the full closed position, hold the 
switch in "DOWN" and check that the window be-
gins to descend within 60 seconds. 

If operation is not as specified, replace the motor. 

INSPECT MOTOR OPERATION 

(a) Connect the positive (+) lead from the battery to ter-
minal 1 and negative (-) lea·d to terminal 2, and check 
that the motor turns. 

(b) Connect the positive (+) lead from the battery to ter-
minal 2 and negative (-) lead to terminal 1, and check 
that the motor turns the opposite way. 

If operation is not as specified, replace the motor. 
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DOOR LOCK CONTROL SYSTEM 
Door Lock Control Switch 
INSPECTION OF SWITCH 
INSPECT LEFT AND RIGHT SWITCH CONTINUITY 

Inspect the switch continuity between terminals_ 

1\ Terminal 
4 1 

Switch Position \ 
LOCK ~ 
OFF 

UNLOCK 0 -0 

3 

'--' 

If continuity is not as specified, replace the switch_ 

Unlock Warning Switch 
(See page BE-15) 

Door Lock Key Switch 
INSPECTION OF SWITCH 
INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals_ 

(USA) 

1\ Terminal 

\ 5 3 Switch Position 
LOCK 

UNLOCK 0 

(CANADA) 

r\. Terminal 

-"'" 
1 2 

Switch Position 

LOCK 
UNLOCK -

4 

~ 

3 

If continuity is not as specified, replace the switch_ 

Door Lock Control Relay 
INSPECTION OF RELAY 
INSPECT DOOR LOCK CONTROL RELAY 

(a) Disconnect the relay connector and inspect the con-
nector on the wire harness side as shown in the chart_ 
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Tester Connection 

2 - Body ground 

8 - Body ground 

10 - Body ground 

14 - Body ground 

6 - Body ground 

16 - Body ground 

5 - Body ground 

7 - Body ground 

11 - Body ground 

Condition Specified Value 

LH door opened Continuity 

LH door closed No continuity 

- Battery voltage 

Turn the following switches, one by one to lock 

• Control switch • LH door key switch Continuity 

• R H door key switch 

Turn the following switches, one by one to except lock 

• Control switch • LH door key switch No continuity 

• RH door key switch 

R H door opened Continuity 

R H door closed No continuity 

LH door lock switch to unlock Continuity 

LH door lock switch to lock No continuity 

- Continuity 

RH door lock switch to unlock Continuity 

RH door lock switch to lock No continuity 

Set the ignition key switch Continuity 

Remove the ignition key switch No continuity 

Turn the following switches, one by one to unlock 

• Control switch • LH door key switch Continuity 

• RH door key switch 

Turn the following switches, one by one to except unlock 

• Control switch • LH door key switch No continuity 

• RH door key switch 

(b) Connect the positive (+) lead from the battery to ter-
minal 4 and the negative (-) lead to terminal 3. 
Check that the solenoids operate lock direction. Then, 
reverse the polarity, check that the solenoids oper-
ate unlock direction. If any of the solenoids does not 
operate, remove and test the solenoid. 

BEOBB7 

If circuit operation is correct, replace the relay. 

Door lock Solenoid 

INSPECTION OF DOOR LOCK SOLENOID 

INSPECT SOLENOID OPERATION 

(a) Connect the positive (+) lead from the battery to ter-
minal 3 and the negative (-) lead to terminal 4. Check 
that the solenoid operates in the unlock direction. 

(b) Check that there is continuity between terminals 1 and 
2. 
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Left/Right Changing 
LEFT switch position 

Terminal 

Control switch position '\ 
1 2 3 

OFF 

UP 
DOWN 

LEFT 

RIGHT ~ -u ~ 

BE3975 

(c) Connect the positive (+ ) lead from the battery to ter-
minal 4 and the negative (-) lead to terminal 3. Check 
that the solenoid operates in the lock direction. 

(d) Check that there is no continuity between terminals 
1 and 2. 

If operation is not as specified, replace the solenoid. 

REMOTE CONTROL MIRROR 

Mirror Switch 

INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

OFF RIGHT 

7 8 1 2 3 1 2 3 5 6 

-0 

0 .f' 0 ...n 

~ 

~ v V ~ ='='- ... v -v 

If continuity is not as specified, replace the switch. 

Remote Control Mirror 
INSPECTION OF MIRROR 

INSPECT MIRROR OPERATION 

(a) Apply battery voltage to terminals 2 and 3, check that 
the mirror operates. 
Then, reverse the polarity, and check that mirror oper-
ation is reversed. 

(b) Apply battery voltage to terminals 3 and 4, check that 
the mirror operates. 
Then, reverse the polarity, and check that the mirror 
operation is reversed. 

It there is no mirror operation, replace the mirror. 
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MIRROR HEATER 
Rear Window Defogger and Mirror 
Heater Switch 
INSPECTION OF SWITCH 
(See page BE-47) 

Mirror Heater 
INSPECTION OF MIRROR HEATER 
MEASURE HEATER RESISTANCE 

Measure the resistance between terminals 1 and 5. 

Resistance: 7.6 - 10.2 n at 20°C (68°F) 

If resistance value is not specified, replace the mirror. 

HINT: The resistance value increases as the temperature 
L...-____________ B_E~39.::...::...J93 rises. 
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f--

7 
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POWER SEAT 

Power Seat Switch 
(lumbar and Side Support) 
INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

;;~~;~~'::-Switch 3 5 7 8 2 
Position 
~- ---_. 

Push 0-f-o 
.n 

LUMBAR Off () 
~ 

.n 
-- '" .n 

Re lease 
() 

+-~.-
n. 

Spread n u -_ .. 

9 

-0 

SIDE Off 0---0-----n 
---r---~. ~~----

() .() 
Close 

0 -0 

If continuity is not as specified, replace the switch. 

Power Seat Switch 
(Slide, Vertical and Reclining) 
INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

~;i~~~~~:~ LH 5 9 12 4 13 6 2 10 11 3 
Switch 
Position RH 2 11 8 3 7 1 5 10 9 4 

FRONT 
~ r--- r-----

Slide OFF 

REAR 

UP 
Front -

Vertical OFF 

DOWN 

UP 
Rear OFF .r, 
Vertical 

DOWN 

FRONT 
-

Reclining OFF 

REAR 0--0 

If continuity is not as specified, replace the switch. 
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Power Seat Motor 
(lumbar and Side Support) 
INSPECTION OF MOTOR 

INSPECT MOTOR OPERATION 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 2. Check 
that the motor operates in the push direction. 

(b) Connect the positive ( + ) lead from the battery to ter-
minal 2 and the negative (-) lead to terminal 1. Check 
that the motor operates in the release direction. 

If operation is not as specified, replace the motor. 

Power Seat Motor 
(Slide and Vertical) 
INSPECTION OF MOTOR 

INSPECT MOTOR OPERATION 

(a) Connect the positive (+) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 2. Check 
that the motor turns clockwise. 

(b) Connect the positive (+) lead from the battery to ter-
minal 2 and the negative (-) lead to terminal 1. Check 
that the motor turns counterclockwise. 

If operation is not as specified, replace the motor. 

Power Seat Motor 
(Reclining) 
INSPECTION OF MOTOR 

INSPECT MOTOR OPERATION 

(a) Connect the positive (+) lead from the battery to ter-
minal 2 and the negative (-) lead to terminal 1. Check 
that the motor turns clockwise. 

(b) Connect the positive (+) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 2. Check 
that the motor turns counterclockwise. 

If operation is not as specified, replace the motor. 
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Power Seat Relay 
(Reclining) 
INSPECTION OF RELAY 

1. INSPECT RELAY CONTINUITY 

(a) Connect the positive ( + ) lead from ohmmeter to ter-
minal 1 or 2 and the negative (-) lead to terminal 3. 
Check that there is continuity between terminals. 

(b) Connect the tester leads in reverse and check that 
there is no continuity between terminals. 

(c) Check that there is no continuity between terminals 
4 and 5. 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 

(a) Connect the positive (+ ) lead from battery to termi-
nal 1 or 2 and the negative (-) lead to terminal 3. 

(b) Check that there is continuity between terminals 4 and 
5. 

If operation is not as specified, replace the relay. 

Power Seat limit Switch 
(Reclining) 
INSPECTION OF LIMIT SWITCH 

1. INSPECT NO.1 SWITCH CONTINUITY 

(a) Check that there is continuity between terminals 1 and 
3 when the No.1 switch is ON (free). 

(b) Check that there is no continuity between terminals 
"--_____________ B_E2_9_3'....I 1 and 3 when the No.1 switch is OFF (pushed). 

BE2932 

If continuity is not as specified, replace the switch. 

2. INSPECT NO.2 SWITCH CONTINUITY 

(a) Check that there is continuity between terminals 2 and 
4 when the No.2 switch is ON (free). 

(b) Check that there is no continuity between terminals 
2 and 4 when the No.2 switch is OFF (pushed). 

If continuity is not as specified, replace the switch. 
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Control & Main Switch 

STOP Fuse 

CRUISE CONTROL SYSTEM 

Wiring Diagram (U.S .A) 

Brake Warning 

Cruise 
Control 
Computer 

~ 
Brake Fluid Level _ Alternator 
Warning Switch -

-
Parking Brake Switch 

Neutral Start Switch (AfT) 

Speed Sensor 

Vacuum Switch (7M-GTE Only) 

ECT ECU 

BE4296 
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To Control Switch 
Terminal 4 

Actuator 

Main Switch 

Speed Sensor 

CRUISE CONTROL SYSTEM (Cont'd) 

Wiring Diagram (CANADA) 

Brake Warning 

Cruise 
Control 
Computer 

Brake Fluid Level 
o 

Warning Switch • Alternator 

Parking Brake Switch 

Neutral Start Switch (AfT) 

r-------------~·14 

STOP Fuse 

BE2933 
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Cruise Control Switch 

6 5 4 3~ 2 1 

16 15 14113 12 lij, 

Control Switch 
(CANACA Only) 

10 9 

Clutch Switch 

ECT Computer 
(Wire Harness Side) 

Alternator 
Wire Harness Side 

Connectors 

Main Relay 

Main Switch 
(CANADA Only) 

Neutral Start Switch 

Speed Sensor 

~nn"H ~Qn""niJ 
6 5 

Vacuum Pump 
(7M·GTE Only) 

Brake Fluid Level 
Warning Switch 

Control & Main Switch 
(U.S.A. Only) 

Actuator 

Stop Light Switch 

1 

4 2 

3 

Vacuum Switch 
(7M·GTE Only) 

Parking Brake Switch 

BE4321 
1 A-3-1-C IS-2-2-B H-1-2 



BODY ELECTRICAL SYSTEM - Cruise Control System BE-61 

System Description 

The current flows from the GAUGE fuse to terminal 3 and terminal 12 of the CCS computer. 
When the ignition switch is on, the current flows from the battery to Terminal 2 of the main relay. 

1. MAIN SWITCH OPERATION 

When the CCS main switch is turned on, the current flows through Terminal 2 - Terminal 4 of the 
CCS main relay - main switch - body ground. 

And then, turn on (closes) the relay contacts in the main relay. As a result, current flows from terminal 
2 - terminal 6 of the main relay - So it is supplied to terminal 10 of the CCS computer. 
Therefore, the main relay remains on and continues to supply current to the CCS computer. 

2. CONTROL SWITCH OPERATION 

When the control switch is set each position --+ sends a signal to terminal * 4 or * * 1 of control switch 
--+ terminal 17 of CCS computer. 

3. SPEED CONTROL OPERATION 

When the vehicle speed is set by the control switch, the CCS computer sends a signal to terminal 2 
of CCS computer - terminal 2 - terminal 4 of stop light switch - terminal 1 of actuator (release valve 
side). 

At the same time, the CCS computer sends a signal from terminal 4 of the CCS computer to terminal 
2 of actuator (control valve side). 
Then, the actuator increases or decreases the throttle valve opening angle in accordance with the sig-
nal from the CCS computer. 

4. CANCEL SWITCH OPERATION 

The CCS is provided with several types of cancel switch, such as the Cancel switch of Control switch, 
the Stop Light switch, the Parking Brake switch, and the Neutral Start switch (A/T model) or Clutch 
switch (MIT model). 
(a) Cancel Switch of Control Switch 

When the Cancel switch is pushed on - Sends a cancellation signal to Terminal *4 or * * 1 of 
control switch - Terminal 17 of CCS computer. 

(b) Parking Brake Switch 
When the parking brake lever is pulled, the Parking Brake switch turned on - Sends a cancellation 
signal (earth voltage) to Terminal 12 of the CCS computer. 

(c) Neutral Start Switch (A/T models) 
When the shift lever is set to the P or N range, the Neutral Start switch goes on - Sending a can-
cellation signal (earth voltage) to Terminal 11 of CCS computer. 

(d) Clutch Switch (MIT model) 
When the clutch pedal is depressed on, the Clutch Switch goes on - Sending a cancellation sig-
nal (earth voltage) to Terminal 11 of CCS computer. 

(e) Stop Light Switch 
When the brake pedal is depressed, switch A of the stop light switch is turned off - the release 
valve of actuator is opened. 
At the same time, switch B of the stop light switch is turned on - the current flows through termi-
nal 1 - terminal 3 of the stop light switch - stop light - body ground - the battery voltage 
is applied to terminal 15 of CCS computer via this switch. Thereby, the actuator is shut off. 

Therefore, the operation of CCS is canceled and the actuator is shut off due to the operation of these 
switches. 

*. U.S.A (wi Airbag system) 
* *: CANADA (w/o Airbag system) 



BE-62 

No. 

1 

2 

3 

4 

5 

6 

BODY ELECTRICAL SYSTEM - Cruise Control System 

Conditions 

Set/coast switch on 

Resume/accel switch on 

Vacuum switch on (7M·GTE only) 

Each cancel switch on (Stop light switch, 
Parking brake switch, Clutch switch, 
Neutral start switch, Cancel switch) 

Drive 35 km/h (21 mph) or over 

Drive 35 km/h (21 mph) or below 

Diagnosis System 
OUTPUT OF DIAGNOSTIC CODES 

1 . READ TYPE A CODE 

(a) Turn the ignition switch on. 

(b) Push the set/coast switch on, and keep it on. 

(c) Push the main switch on. 

(d) Push the set/coast switch off. 

(e) Meet the conditions listed below. 

(f) Read the diagnostic code on the indicator. 

I ndication Code Diagnosis 

ON 0.25~ Set/coast switch circuit 
OFF 1.0S is normal. 

ON 
~ 

Resume/accel switch circuit 
OFF is normal. 

ON 
~ 

Vacuum switch circu it is 
OFF normal. 

ON Each cancel switch circu it 
OFF is normal. 

ON 
~ 

Speed sensor circuit is 
OFF normal. 

ON Speed sensor circuit is 
OFF normal. 

BE055B 

HINT: 
• To save time performing the next test, do not turn off 

the ignition switch when steps (a) - (f) are completed. 

• Checking of No.4 code is done with the vehicle jacked 
up and the engine idling. 

• If there is no indication code, perform diagnosis and in-
spection. (See page BE-64) 

2. READ TYPE B CODE 

(a) If while driving with the cruise control on, the sys-
tem is cancelled by a malfunction in either the actua-
tor, speed sensor, or control switch circuit, the 
indicator will blink 5 times. 

(b) While driving at a speed of 16 km/h (10 mph) or less, 
press the set/coast switch three times in two seconds. 

HINT: In order to retain the diagnostic code when a mal-
function has occurred, always inspect with the ignition and 
main switches on. 
Should the power be cut, the diagnostic code will be erased 
from the computer memory. 

(c) Read the diagnostic code on the indicator. 



11 

21 

23 

31 

BODY ELECTRICAL SYSTEM - Cruise Control System BE-63 

ON 
OFF 

ON ]-f0.55 
_ 1.55 

OFF 

Indication Code 

,n~, __ -'-45=-----_---i, r 
ON rtll°.55 

1.55 n 
OFF t'=====j' ~ ____________ _ 
ON 
OFF 

ON 
OFF 

Diagnosis 

Normal. 

Actuator circuit is abnormal. 

5peed sensor signal circuit is abnormal. 

* Vehicle speed decreases to 16 km/h (10 mph) or more 
below set speed. 

Resume/accel switch circuit is abnormal 

*. If the set speed can be maintained when the speed control switch is again set at SET ICOAST, 
there is no malfunction. 

HINT: 
• Indication codes appear in order from No.11. 
• Indication is stopped when vehicle speed is over 16 km/h 

(10 mph) or main switch is turned off. 
• If there is no indication code, perform diagnosis and in-

spection. (See page BE-64) 



BE-64 BODY ELECTRICAL SYSTEM - Cruise Control System 

Troubleshooting 
Problem Inspection Item No. 

Cruise control does not operate. (a) Inspect type A codes. No.1 NO B 
No. 2 NO C 
No.3 NO K 
No.4 NO F to J 
No. 5 NO E 
No.6 NO E 

(b) Inspect type B codes. 11 D 
21 E 
23 D, E 
31 C 

(c) All codes are normal. A,D, E 

Vehicle speed fluctuates when set switch pushed 
on. 

OK D 
Inspect No.1 of type A code. 

NO B 
Veh icle speed does not decrease when coast switch 
pushed on. 

Veh icle speed does not accelerate when accel switch 
pushed on. 

OK D 
Inspect No.2 of type A code. 

NO C 
Vehicle speed does not return to memorized speed 
when resume switch pushed on. 

Setting speed deviates on high side. 
D,E 

Setting speed deviates on low side. 

Return and acceleration response is sluggish. I nspect No.3 of type A code. OK D 
NO K 

Setting speed does not fluctuate when set switch Inspect No.4 of type A code. OK D 
pushed on. NO F 

Setting speed does not cancel when brake pedal Inspect No.4 of type A code. OK D 
depressed. NO G 

Setting speed does not cancel when parking brake Inspect No.4 of type A code. OK D 
pUlled. NO H 

Setting speed does not cancel when clutch pedal Inspect No.4 of type A code. OK D 
depressed (MIT only). NO I 

Setting speed does not cancel when shifted to Inspect No.4 of type A code. OK D 
"N" range (A/T only). NO J 

Speed can be set below about 40 kmlh (25 mph). 

I nspect No.5 of type A code. OK D 
Cruise control will not disengage even about Inspect No.6 of type A code. NO E 
40 kmlh (25 mph). 

A short period after the OlD cut, (Approx. within 
L 

14 seconds) the OlD will resume. 



BODY ELECTRICAL SYSTEM - Cruise Control System BE-65 

A Inspection of power source circuit. 

Turn ignition switch on. 

Is ECU-IG fuse normal? No I Replace fuse. I No • Short circuit in wire harness 
Is operation normal? between ECU-IG fuse and 

Yes terminal 2 of main relay. 
• Inspect main relay. 

Yes 
(See page BE-81, 82) 

I Fuse faulty. I 

M AIN RELAY 

INSPECT GROUND CONNECTION • Open circuit in wire harness between 
Is there continuity between terminal 3 and No terminal 3 or 1 of main relay and 
body ground, and between terminal 1 and body ground. 
body ground? • Body ground faulty. 

Yes 

INSPECT POWER SOURCE Open circuit in wire harness between 
Is there battery voltage between terminal 2 No ECU-IG fuse and terminal 2 of main relay. 
and body ground? 

Yes 

INSPECT RELAY OPERATION 
No 

Inspect main relay. 
Is there battery voltage between terminal 6 (See page B E-81, 82) 
and body ground with terminal 4 grounded? 

Yes 

Is there battery voltage between terminal 6 Yes Inspect main relay. 
and body ground? (See page BE-81, 82) 

No 

M AIN SWITCH 

INSPECT GROUND CONNECTION • Open circuit in wire harness between 
Is there continuity between terminal *3 or **2 No terminal *3 or **2 of main switch and 
and body ground? body ground. 

• Body ground faulty. 

*. U.S.A. (wi Airbag system) 
**. CANADA (w/o Airbag system) 

Yes 
CONTINUED ON NEXT PAGE 



BE-66 BODY ELECTRICAL SYSTEM - Cruise Control System 

CO 

I CONTINUED FROM PREVIOUS PAGE 

INSPECT POWER SOURCE 
Is there battery voltage between terminal *5 
or **1 and body ground? 

Yes 

INSPECT SWITCH OPERATION 
Is main switch operation normal? 
(See page BE-81) 

Yes 

MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT GROUND CONNECTION 
Is there continuity between terminal 13 and 
body ground? 

Yes 

INSPECT POWER SOURCE 
Is there battery voltage between terminal 10 
and body ground with main switch turned on? 

Yes 

Replace computer. 

*. U.S.A. (wi Airbag system) 
CANADA (wlo Airbag system) ** . 

No Open circuit in wire harness between 
terminal *5 or ** 1 of main switch and 
terminal 4 of main relay. 

No Replace main switch. 

No 
• Open circuit in wire harness between 

terminal 13 and body ground. 
• Body grou nd fau Ity. 

Open circuit in wire harness between 
No terminal 10 of computer and terminal 6 

of main switch. 
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Inspection of set/coast switch circuit. 

Turn ignition switch off. I 

CO NTROL SWITCH 

INSPECT GROUND CONNECTION • Open circuit in wire harness between 
Disconnect connector from control switch. No terminal *3 or **4 and body ground. 
Is there continuity between terminal *3 or **4 
of wire harness side connector and body 

• Body ground faulty. 

ground? 
--

INSPECT SET/COAST SWITCH Replace control switch. 
OPERATION No 
Is set/coast switch operation normal? 
(See page BE-81) 

Yes 

Connect connector to control switch. 

CO MPUTER 

- ----

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT SET/COAST SWITCH CIRCUIT Open or short circuit in wire harness 
I s resistance value about 198 D between No between terminal 17 of computer and 
terminal 17 and body ground with set/coast terminal *4 or ** 1 of control switch. 
switch pushed on ? 

Yes 

[ Replace computer. 

*. U.S.A. (w/ Airbag system) 
**: CANADA (w/o Airbag system) 



BE-68 BODY ELECTRICAL SYSTEM - Cruise Control System 

Inspection of resume/accel switch circuit. 

Turn ignition switch off. I 

CO NTROL SWITCH 

INSPECT GROUND CONNECTION 
Disconnect connector from control switch. 
Is there continuity between terminal *3 or **4 
of wire harness side connector and body 
ground? 

Yes 

INSPECT RESUME/ACCEL SWITCH 
OPERATION 
Is resume/accel switch operation normal? 
(See page BE-81) 

Yes 

Connect connector to control switch. 

CO MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT RESUME/ACCEL SWITCH 
CIRCUIT 
Is resistance value about 68 D between 
terminal 17 and body ground with resume 
/accel switch pushed on ? 

Yes 

Replace computer. 

*. U.S.A. (w/ Airbag system) 
CANADA (w/o Airbag system) ** . 

• Open circuit in wire harness between 
No terminal *3 or **4 and body ground. 

• Body ground faulty. 

Replace control switch. 
No 

Open or short circuit in wire harness 
No between terminal 17 of computer and 

terminal *4 or **1 of control switch. 
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I D /1 nspection of actuator circuit. 

Turn ignition switch off. I 

VA CUUM HOSE 

Are there cracks or other damage on the 
vacuum hose? 

No 

AC TUATOR 

INSPECT CABLE FREEPLAY 
Is control cable freeplay less than 10 mm 
(0.39 in.)? 

Yes 

INSPECT ACTUATOR OPERATION 
Disconnect connector from actuator. 
I s actuator operation norma I ? 
(See page BE-83) 

OP LIGHT ST 
sw 

Yes 
ITCH 

INSPECT STOP LIGHT SWITCH CIRCUIT 
Disconnect connector from stop light switch. 
Is there continuity between terminal 4 of wire 
harness side connector and body ground? 

No 

Connect connector to actuator. 
Is there continuity between terminal 4 of wire 
harness side connector and body ground? 

Yes 

INSPECT STOP LIGHT SWITCH 
OPERATION 
Is stop light switch operation normal? 
(See page BE-83) 

Yes 

Connect connector to stop I ight switch. 

! CONTINUED ON NEXT PAGE 

Yes Replace vacuum hose. 

No 
Adjust control cable freeplay. 

No 
Replace actuator. 

Short circuit in wire harness between 
Yes terminal 1 of actuator and terminal 4 

of stop light switch. 

No 
Open circuit in wire harness between 
terminal 1 of actuator and terminal 4 of 
stop light switch. 

No 
Replace stop light switch. 



BE-70 BODY ELECTRICAL SYSTEM - Cruise Control System 

CONTINUED FROM PREVIOUS PAGE 

CO MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT STOP LIGHT SWITCH CIRCUIT 
No 

Open circuit in wire harness between 
Is there continuity between terminals 2 and . terminals 2 and 14 of computer. 
14 with stop light switch released? 

Yes 

Is there continuity between terminals 2 and Yes Short circuit in wire harness between 
14 with stop light switch depressed? terminals 2 and 14 of computer. 

No 

Is there continuity between terminals 4 and No Open circuit in wire harness between 
14? terminals 4 and 14 of computer. 

Yes 

Replace computer. 
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E Inspection of speed sensor circuit. 

SPEEDOMETER CABLE 

INSPECT SPEEDOMETER CABLE Meter cable faulty. 
Does the meter fluctuate when driving at a Yes 
steady speed? 

No 

Turn ignition switch off. I 

SP EED SENSOR 

INSPECT GROUND CONNECTION Open circuit in wire harness between 
Disconnect connector from meter (speed No terminal 5 and body ground. 
sensor). 
Is there continuity between terminal 5 of wire 
harness side connector and body ground? 

Yes 

INSPECT SPEED SENSOR OPERATION 
No 

Speed sensor faulty. 
Is speed sensor operation normal? 
(See page BE-84) 

Yes 

CO MPUTER 

INSPECT SPEED SENSOR CIRCUIT Open circuit wire harness between 
Disconnect connector from computer. No terminal 6 of speed sensor and terminal 
Is there continuity between terminal 6 of wire 7 of computer. 
harness side connector and terminal 7 of 
computer. 

Yes 

Replace computer. 
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F Inspection of cancel switch circuit. 

Turn ignition switch off. I 

CONTROL SWITCH 

INSPECT GROUND CONNECTION 
Disconnect connector from control switch. 
Is there continuity between terminal *3 or **4 
of wire harness side connector and body 
ground? 

Yes 

INSPECT CANCEL SWITCH OPERATION 
Is cancel switch operation normal? 
(See page BE-81) 

Yes 

Connect connector to control switch. 

COMPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT CANCEL SWITCH CIRCUIT 
Is resistance value about 418 n between 
terminal 17 and body ground with cancel 
switch pushed on ? 

Yes 

Replace computer. 

*. U.S.A. (wi Airbag system) 
CANADA (w/o Airbag system) **. 

No 

No 

I 

No 

• Open circuit in wire harness between 
terminal *3 or **4 and body ground. 

• Body ground faulty. 

Replace control switch. 

Open or short circuit in wire harness 
between terminal 17 of computer and 
terminal *4 or ** 1 of control switch. 
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Inspection of stop light switch circuit. 

Turn ignition switch off. 

Is STOP fuse normal? No Replace fuse. 
Is operation normal? 

Yes Yes 

Fuse faulty. 

OP LIGHT ST 
SW ITCH 

INSPECT GROUND CONNECTION 
Disconnect connector from stop light switch. No 
Is there continuity between terminal 3 of wire 
harness side connector and body ground? 

Yes 

INSPECT STOP LIGHT SWITCH 
OPERATION No 
Is stop light switch operation normal? 
(See page BE-83) 

Yes 

Connect connector to stop light switch. 

CO MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT STOP FUSE CIRCUIT No Is there battery voltage between terminal 16 
and body ground with brake pedal released? 

Yes 

INSPECT STOP LIGHT SWITCH CIRCUIT No Is there battery voltage between terminal 15 
and body ground with brake pedal depressed? 

Yes 

Replace computer. 

No Short circuit in wire harness 
between terminal 16 of com-
puter or terminal 1 of stop 
I ight switch and fuse. 

• Open circuit in wire harness between 
terminal 3 and body ground. 

• Body ground faulty. 

Replace stop light switch. 

Open circuit in wire harness between 
terminal 16 of computer and STOP fuse. 

Open circuit in wire harness between 
terminal 15 of computer and terminal 3 
of stop light switch. 
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H Inspection of parking brake switch circuit. 

Turn ignition switch off. I 
AL TERNATOR 

INSPECT ALTERNATOR OPERATION 
Is alternator operation normal? 
(See page CH-4) 

AKE FLUID LEVEL BR 
WA RN ING SWITCH 

Yes 

PA 
SW 

co 

INSPECT GROND CONNECTION 
Disconnect connector from brake fluid level warning 
switch. Is there continuity between terminal 2 of wire 
harness side connector and body ground? 

Yes 

INSPECT BRAKE WARNING SWITCH 
Is brake fluid level warning switch operation normal? 
(See page BE-43) 

Yes 

Connect the connector to brake warning switch. 

RKING BRAKE 
ITCH 

INSPECT PARKING BRAKE SWITCH OPERATION 
Disconnect connector from parking brake switch. 
Is parking brake switch operation normal? 
(See page BE-82) 

Yes 

Connect connector to parking brake switch. 

MPUTER 

Disconnect connector from computer and inspect 
connector on wire harness side as follows. 

Remove CHARGE fuse and ignition switch turned 
on. 

Is there no voltage between terminal 12 and body 
ground with parking brake pulled up ? 

Yes 

Is there battery voltage between terminal 12 and body 
ground with parking brake released? 

Yes 

Replace computer. 

No Replace alternator. 

• Open circuit in wire harness between terminal 
No 2 and body ground. 

• Body ground faulty . 

No 
Replace brake warning switch. 

No 
Replace parking brake switch. 

No Open circuit in wire harness between terminal 
12 of computer and terminal 1 of parking brake 
switch. 

Short circuit in wire harness between terminal 12 
No of computer and terminal 1 of parking brake 

switch, terminal 1 of brake fluid level warning 
switch or terminal 2 of alternator. 
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I nspection of clutch switch circuit. 

Turn ignition switch off. I 

CL UTCH SWITCH 

INSPECT GROUND CONNECTION • Open circuit in wire harness between 
Disconnect connector from clutch switch. No terminal 2 and body ground. 
Is there continuity between terminal 2 of wire • Body ground faulty. 
harness side connector and body ground? 

Yes 

INSPECT CLUTCH SWITCH OPERATION 
No 

Replace clutch switch. 
Is clutch switch operation normal? 
(See page BE-82) 

Yes 

Connect connector to clutch switch. 

CO MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT CLUTCH SWITCH CIRCUIT Open circuit in wire harness between 
Is there continuity between terminal 11 and No terminal 11 of computer and terminal 1 
body ground with clutch pedal depressed? of clutch switch. 

Yes 

Is there continuity between terminal 11 and Short circuit in wire harness between 
body ground with clutch pedal released? Yes terminal 11 of computer and terminal 1 

of clutch switch. 

No 

Replace computer. 
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Inspection of neutral start switch circuit. 

Turn ignition switch off. 

UTRAL NE 
ST ART SWITCH 

INSPECT GROUND CONNECTION 
Disconnect connector from neutral start 
switch. 
Is there continuity between terminal 2 of wire 
harness side connector and body ground? 

Yes 

INSPECT NEUTRAL START SWITCH 
OPERATION 
Is neutral start switch operation normal? 
(See page BE-82) 

Yes 

Connect connector to neutral start switch. 

CO MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT NEUTRAL START SWITCH 
CIRCUIT 
Is there continuity between terminal 11 and 
body ground when shifted to "N" and "P" 
range? 

Yes 

Replace computer. 

Open circuit in wire harness between 

No 
terminal 2 and body ground. 

Replace neutral switch. 
No 

Open circuit in wire harness between 

No terminal 11 of computer and terminal 3 
of neutral start switch. 
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Inspection of vacuum circuit (7M-GTE only). 

Turn ignition switch off. I 
No 

VA CUUM HOSE 

Are there cracks or other damage on the Yes Replace vacuum hose. 
vacuum hose? 

No 
VA CUUM SWITCH 

INSPECT VACUUM SWITCH CIRCUIT • Vacuum switch improperly installed. 
Disconnect connector from vacuum switch. No • Body ground faulty. 
Is there continuity between terminal 1 of 
vacuum switch and body ground? 

Yes 

INSPECT VACUUM SWITCH OPERATION Replace vacuum switch. 
Is vacuum switch normal? No 

(See page BE-84) 

Yes 
VA CUUM PUMP 

INSPECT GROUND CONNECTION • Open circuit in wire harness between 
Disconnect connector from vacuum pump. No terminal 2 and body ground. 
Is there continuity between terminal 2 of wire • Body ground faulty. 
harness side connector and body ground? 

Yes 

INSPECT VACUUM PUMP OPERATION No Replace vacuum pump. 
Is vacuum pump operation normal? 
(See page BE-84) 

Yes 

Connect connector to vacuum switch and 
pump. 

~ CONTINUED ON NEXT PAGE 
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CONTINUED FROM PREVIOUS PAGE 

co MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT VACUUM SWITCH CIRCUIT Open circuit in wire harness between 
Is there continuity between terminal 9 and No terminal 9 of computer and teminal 1 
body ground? of vacuum switch. 

Yes 

Start engine (idling). 

Is there continuity between terminal 9 and Short circuit in wire harness between 
body ground? Yes terminal 9 of computer and terminal 1 

of vacuum switch. 

No 

Stop the engine. 

INSPECT VACUUM PUMP CIRCUIT No Open circuit in wire harness between 
Is there continuity between terminal 1 and terminal 1 of computer and terminal 1 
body ground? of vacuum pump. 

Yes 

Is there continuity between terminal 1 and 
Yes 

Short circuit in wire harness between 
body ground when disconnect connector terminal 1 of computer and terminal 1 
from vacuum pump? of vacuum pump. 

No 

Replace computer. 
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l Inspection of ECT solenoid circuit. 

Turn ignition switch off. I 

CO MPUTER 

Disconnect connector from computer and 
inspect connector on wire harness side as 
follows. 

INSPECT ECT SOLENOID CIRCUIT Open circuit in wire harness between 
Is there continuity between terminal 8 of wire No terminal 8 of computer and terminal 11 
harness side connector and terminal 11 of ECT of ECT computer. 
computer? 

Yes 

Is resistance value about 11 - 15 ohm Open or short circuit in wire harness 
between terminal 8 of wire harness side con- No between terminal 8 of computer and 
nector and body ground? terminal 11 of ECT computer or ECT 

solenoid (No.2). 

Yes 

INSPECT OVERDRIVE CIRCUIT Open circuit in wire harness between 
Is there continuity between terminal 6 of wire No terminal 6 of computer and terminal 17 
harness side connector and terminal 17 of ECT of ECT computer. 
computer? 

Yes 

Replace computer. 



BE-80 

Wire Harness Side 

Connection or 
Measure Item 

Stop Fuse 

Stop Light Switch 

Stop Light Switch 
and Release Valve 

Control Valve 

Main Relay 

Cruise Control 
Indicator 

Control Switch 
(set/coast) 

Control Switch 
(resume/accel) 

Control Switch 
(cancel) 

Speed Sensor 

Clutch Switch (MIT) 
or Neutral Start 
Switch (A/T) 

Parking Brake 
Switch 

Vacuum Switch 
(7M-GTE only) 

Vacuum Pump 
(7M-GTE only) 

Body Ground 

BODY ELECTRICAL SYSTEM - Cruise Control System 

Check For 

Voltage 

Voltage 

Resistance 

Resistance 

Voltage 

Voltage 

Resistance 

Resistance 

Resistance· 

Continuity 

Continuity 

Voltage 

Continuity 

Continuity 

Continuity 

Cruise Control Computer Circuit 

INSPECTION OF COMPUTER CIRCUIT 

Disconnect the computer connector and inspect the con-
nector on the wire harness side as shown in the chart 
below. 

Tester 
Connection Condition Specified Value 

16 - Body ground Battery voltage 

Brake pedal depressed Battery voltage 
15 - Body ground 

Brake pedal released No voltage 

2 - 14 Brake pedal released Approx. 68 S1 

4 - 14 Approx. 30 S1 

Turn ignition switch and main Battery voltage 
switch on 

10 - Body grou nd 
Turn ignition switch or main switch No voltage 
off 

Turn ignition switch on Battery voltage 
3 - Body ground 

Turn ignition switch off No voltage 

17 - Body ground Push set/coast switch on Approx. 198 S1 

17 - Body ground Push resume/accel switch on Approx. 68 S1 

17 - Body ground Push cancel switch on Approx. 418 S1 

7 - Body ground Vehicle moving slowly 1 pulse each 
40 cm (15.75 in.) 

Clutch pedal depressed or shifted into 
Continuity "N" range 

11 - Body ground 
Clutch pedal released or shifted into No continuity only range except "N" and "P" range 

Disconnect alternator connector and 
ignition switch turned on with park- No voltage 
ing brake lever pulled up. 

12 - Body ground 
Disconnect alternator connector and 
ignition switch turned on with park- Battery voltage 
ing brake lever released. 

Apply vacuum about 170 mm Hg No continuity (6.69 in.Hg, 22.7 kPa) 9 - Body ground 
No vacuum Continuity 

1 - Body ground Continuity 

13 - Body ground Continuity 
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Main & Control Switch (U.S.A.) 
INSPECTION OF MAIN & CONTROL SWITCH 

INSPECT SWITCH OPERATION 

(a) Push the main switch ON, and check that there is con-
tinuity between terminals 3 and 5. 

(b) Push the main switch OFF, and check that there is 
no continuity between terminals 3 and 5. 

BE4338 If operation is not as specified, replace the switch. 
~----------------------------~ 

o 

BE4337 

o o olo+----' 

o 

BE2935 

BE2936 

2 

o 0 

o 
BE2937 

INSPECT SWITCH RESISTANCE 

Inspect the switch resistance value between terminals 3 
and 4 at each switch position. 

Switch position Resistance value (0) 

RESUME/ACCEL 68 
SET/COAST 198 
CANCEL 418 

If resistance value is not as specified, replace the switch. 

Main Switch (CANADA) 
INSPECTION OF MAIN SWITCH 

INSPECT SWITCH OPERATION 

(a) Turn the main switch ON, and check that there is con-
tinuity between terminals 1 and 2. 

(b) Turn the main switch OFF, and check that there is no 
continuity between terminals 1 and 2. 

If operation is not as specified, replace the switch. 

Control Switch (CANADA) 
INSPECTION OF CONTROL SWITCH 
INSPECT SWITCH RESISTANCE 

Inspect the switch resistance value between terminals 1 
and 4 at each switch position. 

Switch position Resistance value (0) 

RESUME/ACCEL 68 
SET/COAST 198 
CANCEL 418 

If resistance value is not as specified, replace the switch. 

Main Relay 
INSPECTION OF MAIN RELAY 



BE-82 

Battery 
Voltage 

LTI 

La: 

BODY ELECTRICAL SYSTEM - Cruise Control System 

BE2938 

BE2939 

o 
o 

BE1213 

BE1228 

IC-3-2 

INSPECT RELAY OPERATION 

(a) Connect the positive (+) lead from the battery to ter-
minal 2 and the negative (-) leads to terminals 1 and 
3. 

(b) Ground terminal 6 through the voltmeter. 

(c) Check that the voltmeter indicates no voltage. 

(d) Ground terminal 4 and check that the voltmeter indi-
cates battery voltage. 

If operation is not as specified, replace the relay. 

Clutch Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

(a) Check that there is continuity between terminals with 
the switch free. 
(Clutch pedal depressed) 

(b) Check that there is no continuity between terminals 
with the switch pin pushed. 
(Clutch pedal released) 

If continuity is not as specified, replace the switch. 

Parking Brake Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

(a) Check that there is continuity between terminal and 
the switch set screw with the parking brake lever 
pulled up. (Switch free) 

(b) Check that there is no continuity between terminal 
and the switch set screw with the parking brake lever 
released. (Switch pin pushed) 

If continuity is not as specified, replace the switch. 

Neutral Start Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH CONTINUITY 

Check that there is continuity between terminals 2 and 3 
with switch position "P"and "N" ranges. 

If continuity is not as specified, replace the switch. 
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BE0336 

Stop Light Switch 
INSPECTION OF SWITCH 
INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between terminals. 

1\ Terminal 

\ 
1 2 3 

Switch position 

Switch free 0 -0 
Switch pin pushed 0 

4 

.() 

If continuity is not as specified, replace the switch. 

Actuator 
INSPECTION OF SENSOR 
1. INSPECT ACTUATOR RESISTANCE 

Measure the resistance value between terminals as follows. 
Resistance: 3 - 2 approx. 30 n 

BE1176 1 - 3 approx. 68 n L-____________________________ ~ 

BE1175 

BE1174 

it~, 

" , ' 

BE1342 

If the resistance value is not as specified, replace the ac-
tuator. 

2. INSPECT ACTUATOR OPERATION 

3. 

(a) Connect the positive (+) lead from battery to termi-
nals 2 and 1, and the negative (-) lead to terminal 3. 

(b) Slowly apply vacuum from 0 - 300 mmHg (0 -
11.81 in.Hg, 0 - 40.0 kPal. and check that the con-
trol cable can be pulled smoothly. 

(c) Disconnect terminal 2 or 1 and check that the con-
trol cable returns to its original position and the vacu-
um returns to 0 mmHg (0 in.Hg, 0 kPa). 

If operation is not as specified, replace the actuator. 

INSPECT CONTROL CABLE FREEPLA Y 
(a) Connect the positive (+ ) lead from battery to termi-

nals 2 and 3, and 1 the negative (-) lead to terminal 1. 

(b) Slowly apply vacuum from 0 - 300 mmHg (0 -
11.81 in.Hg, 0 - 40.0 kPal. and measure the cable 
stroke to where the throttle valve begins to open. 

Standard: Approx. within 10 mm (0.39 in.) with a slight 
amount of free play . 

If freeplay is not as specified, adjust the control cable 
freeplay. 
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BE1510 

Vacuum Switch (7M-GTE only) 
INSPECTION OF SWITCH 

INSPECT SWITCH OPERATION 

(a) Check that there is no continuity between terminal 
and body with a vacuum of 170 ± 10 mmHg (6.69 
± 0.39 in.Hg, 22.7 ± 1.3 kPa) or above. 

(b) Check that there is continuity between terminal and 
body with no vacuum. 

If operation is not as specified, replace the switch. 

Vacuum Pump (7M-GTE only) 
INSPECTION OF PUMP 
INSPECT VACUUM PUMP OPERATION 

(a) Connect a vacuum gauge to the ACT side of the pump. 

(b) Connect the positive ( + ) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 2. 

(c) Check that there is the vacuum of 200 mmHg (7.87 
BE1393 in.Hg, 26.7 kPa) or above. L-__________________________ ~ 

AT1960 

If operation is not as specified, replace the pump. 

Speed Sensor 
INSPECTION OF SWITCH 

INSPECT SENSOR CONTINUITY 

Check that there is continuity between A and B four times 
per each revolution of the shaft. 
If continuity is not as specified, replace the sensor. 



BODY ELECTRICAL SYSTEM - Theft Deterrent System 

THEFT DETERRENT SYSTEM 
(USA Only) 

Wiring Diagram 

Ignition r----..... 
Switch ..;""\O--+=-'--'-_I----------<~ 

A/T: Neutral Starter 
Switch 

FL 
2.0L 

Battery 
T 

AM1 

FL 
AM1 

FL 
ALT 

Fuse 
HAZ-
HORN 

-'-

I 

Fuse CIG 

Meter r------, 
I Indicator I 

~~DI:r----{ 
..... -...;....---~ 

Fuse RADIO No.1 

Light Retractor 
Control Relay 
Terminal 11 

}--~~--{6 

Theft Deter-
rent Horn 

Horn 
Relay 

Horn 
Switch 

Theft 
Deterrent 
Computer 

MIT: Starter 

Fuse GAUGE 

Back Door Courtesy Switch 

Engine Hood Courtesy Switch 

Door Key Lock and Unlock Switch 
Lock LH 

RH 

Unlock 

Back Door Key Unlock Switch 

Door Lock Control Relay 

BE-85 

BE4425 
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Theft Deterrent Computer 

6 5 41\.fU 3 2 1 

14 13 12 111 10 9 8 7 

RH Front Door Key Lock and 
Unlock Switch 

Back Door Courtesy Switch 

Theft Deterrent Horn 

Connector 

Ignition Switch 

Back Door Key 
Unlock Switch 

Engine Hood Courtesy Switch 

Starter Relay 

2~~ 
4 3 

LH Front Door Key Lock and 
Unlock Switch 

rn 
~ 

Door Lock Solenoid 

Light Retractor 
Control Relay 

[2E] 
~ 

Door Lock Switch 

s~ 14~2~B H~82 IU5~ 1 
U~3~1 G~21 BE1244 

GA~l~l BE1249 S~18~2 
BE1254 ST0280 U3~1 
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Problem 

Theft deterrent system can not be set. 

Indicator light does not light even if theft deterrent 
system operated. 

Theft deterrent system does not operate when 
front door opened. 

Theft deterrent system does not operate when 
back door opened. 

Theft deterrent system does not operate when 
engine hood opened. 

Theft deterrent system does not cancel when 
front door unlocked with key. 

Theft deterrent system does not cancel when 
back door unlocked with key. 

Theft deterrent system does not cancel when 
ignition switch turned to ON or ACC position. 

Starter cut system does not operate even if theft 
deterrent system operated. 

Starter cut system does not cancel even if theft 
deterrent system canceled. 

Horn does not blow even if theft deterrent system 
operated. 

Headl ights and taill ights do not flash even if theft 
deterrent system operated. 

Theft deterrent horn blows and/or headlight and 
taillight flash even if system is not set. 

Troubleshooting 
• Check that the operation of other systems (Door lock 

control system etc.) are normal. 
• When the system is not operating, lower the door glass 

and confirm under what conditions it does not operate, 
or malfunctions. 

Inspection Item Section 

Inspection of power source circuit A 

Inspection of indicator light circuit H 

Inspection of front door lock solenoid circuit E 
Inspection of door lock switch circuit F 

Inspection of back door and/or engine hood G 
courtesy switch circuit 

Inspection of back door and/or engine hood G 
courtesy switch circuit 

Inspection of front door key lock and unlock switch circuit C 

Inspection of back door key unlock switch circuit D 

Inspection of ignition switch circuit B 

I nspection of starter cut system circuit I 

I nspection of starter cut system circuit I 

Inspection of theft deterrent horn circuit L 

I nspection of I ight retractor control relay circu it K 

I nspection of theft deterrent horn and light retractor J 
control relay circuit 
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I A I INSPECTION OF POWER SOURCE CIRCUIT. 

Turn ignition switch off. I 

Is DOME fuse normal? I No 
I 

Replace fuse. 
I s operation 
normal? 

Yes Yes 

Fuse faulty. 

COMPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT POWER SOURCE 
Is there battery voltage between terminal 14 
and ground. 

Yes 

INSPECT GROUND CONNECTION 
Is there continuity between terminal 5 and 
ground. 

Yes 

INSPECT FOLLOWING SECTIONS: 
Ignition switch circuit .......................... Section B 
Front door lock solenoid circuit .......... Section E 
Front door key lock and unlock 
switch circuit ........................................ Section C 
Door lock switch circuit ........................ Section F 
Back door key unlock switch circuit .... Section D 
Back door courtesy switch circuit ........ Section G 
Engine hood switch circuit .................... Section G 

Yes 

Replace computer. 

No 

No 

No Short circuit in wire 
harness between fuse 
and terminal 14 of 
computer. 

Open circuit in wire harness between fuse 
and terminal 14 of computer. 

• Open circuit in wire harness between 
terminal 5 of computer and ground. 

• Ground faulty. 
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INSPECTION OF IGNITION SWITCH CIRCUIT. 

Turn ignition switch to 
ON or ACC position. 

Is CIG fuse normal? No Replace fuse. No Short circuit in wire I 
I s operation harness between fuse and 
normal? terminal 4 of computer. 

Yes 

Yes Fuse faulty. 

co MPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT IGNITION SWITCH CIRCUIT Open circuit in wire harness between fuse 

Is there battery voltage between terminal 4 and No and terminal 4 of computer. 

ground with ignition switch turned to ON or 
ACe. 

Yes 

Replace computer. 
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INSPECTION OF FRONT DOOR KEY LOCK AND UNLOCK SWITCH CIRCUIT. 

Turn ignition switch off. I 
CO MPUTER 

L 
D 

R 
D 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

H FRONT 
OOR 

INSPECT KEY LOCK SWITCH CIRCUIT 
Is there continuity between terminal 11 and 
ground with LH front door locked with key? 

Yes 

Is there continuity between terminal 11 and 
ground with LH front door unlocked with 
key? 

No 

INSPECT KEY UNLOCK SWITCH CIRCUIT 
Is there continuity between terminal 3 and 
ground with LH front door unlocked with 
key? 

Yes 

Is there continuity between terminal 3 and 
ground with LH front door locked with key? 

H FRONT No 
OOR 

INSPECT KEY LOCK SWITCH CIRCUIT 
Is there continuity between terminal 11 and 
ground with R H front door locked with key? 

Yes 

Is there continuity between terminal 11 and 
ground with R H front door unlocked with 
key? 

No 

INSPECT KEY UNLOCK SWITCH CIRCUIT 
Is there continuity between terminal 3 and 
ground with R H front door unlocked with 
key? 

Yes 

Is there continuity between terminal 3 and 
ground with R H front door locked with key? 

No 

Replace computer. Then recheck system. 

No Open circuit in LH front door key lock 
switch circuit. 

Yes Short circuit in LH front door key lock 
switch circuit. 

No Open circuit in LH front door key unlock 
switch circuit. 

Yes Short circuit in LH front door key unlock 
switch circuit. 

No Open circuit in R H front door key lock 
switch circuit. 

Yes Short circuit in RH front door key lock 
switch circuit. 

No Open circuit in R H front door key unlock 
switch circuit. 

Yes Short circu it in R H front door key unlock 
switch circuit. 
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INSPECTION OF BACK DOOR KEY UNLOCK SWITCH CIRCUIT. 

Turn ignition switch off. I 
co MPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT BACK DOOR KEY UNLOCK Short circuit in back door key unlock 
SWITCH CIRCUIT Yes switch circuit. 

Is there continuity between terminal 10 and 
ground with key position is normal? 

No 

Is there continuity between terminal 10 and No Open circuit in back. door key unlock 
ground with back door unlocked with key? switch circuit. 

Yes 

Replace computer. 
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co 

INSPECTION OF FRONT DOOR LOCK SOLENOID CIRCUIT. 

Turn ignition switch off. I 
MPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT LH FRONT DOOR LOCK 
SOLENOID CIRCUIT 

Lock R H front door. 
* Is there continuity between terminal 8 and 
ground with LH door unlocked? 

Yes 

INSPECT RH FRONT DOOR LOCK 
SOLENOID CIRCUIT 

Lock LH front door. 
* Is there continuity between terminal 8 and 
ground with RH door unlocked? 

Yes 

Replace computer. 

*. This circuit includes the diode. If the circuit 
shows no continuity, change the positive and 
negative probes and recheck the circuit. 

Open circuit in LH door lock solenoid 
circuit. 

No 

Open circuit in R H door lock solenoid 

No 
circuit. 
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INSPECTION OF DOOR LOCK SWITCH CIRCUIT. 

Turn ignition switch off. I 

co MPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT LH DOOR LOCK SWITCH CIRCUIT Open circuit in LH door lock switch 

Close R H front door. No circu it. 
Is there continuity between terminal 7 and 
ground with LH front door opened? 

Yes 

INSPECT RH DOOR LOCK SWITCH CIRCUIT Open circuit in R H door lock switch 

Close LH front door. No circu it. 

Is there continuity between terminal 7 and 
ground with RH front door opened? 

Yes 

Replace computer. 
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G INSPECTION OF BACK DOOR AND/OR ENGINE HOOD COURTESY 
SWITCH CIRCUIT. 

Turn ignition switch off. I 
co MPUTER 

Disconnect computer connector and inspect 
connector on wi re harness side as follows. 

INSPECT BACK DOOR COURTESY SWITCH 
CIRCUIT 

Close engine hood. 
* Is there continuity between terminal 1 and 
ground with back door opened? 

Yes 

INSPECT ENGINE HOOD COURTESY 
SWITCH CIRCUIT 

Close back door. 
Is there continuity between terminal 1 and 
ground with engine hood opened? 

Yes 

Replace computer. 

*. This circuit includes the diode. If the circuit 
shows no continuity, change the positive and 
negative probes and recheck the circuit. 

Open circuit in back door courtesy 

No switch circuit. 

Open circuit in engine hood courtesy 

No switch circuit. 
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INSPECTION OF INDICATOR LIGHT CIRCUIT. 

Turn ignition switch off. I 

COMPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT INDICATOR LIGHT CIRCUIT 
Connect the positive lead from the ohmmeter 
to terminal 2 and negative lead from the ohm-
meter to ground. 
* Is there continuity between terminal 2 and 
ground? 

Yes 

Replace computer. 

No 

Open circuit in indicator light circuit. 

*: This circuit includes the LED. If the circuit 
shows no continuity, change the positive and 
negative probes and recheck the circu it. 

I [INSPECTION OF STARTER CUT SYSTEM CIRCUIT. 

Turn ignition switch off. I HINT: If starter does not operate, 
even when system is canceled, before 

CO MPUTER checki ng the circu it, use the key tu rn the 
front door lock to the unlock position 

Disconnect computer connector and inspect 
and recheck starter operation. 

connector on wire harness side as follows. 

INSPECT STARTER CUT SYSTEM CIRCUIT Open circuit in starter relay circuit. 

Depress clutch pedal. (MIT only) 
No 

Is there battery voltage between terminal 13 and 
ground with ignition switch turned to ST? 

Yes 

Replace computer. 
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J INSPECTION OF THEFT DETERRENT HORN AND LIGHT 
RETRACTOR CONTROL RELAY CIRCUIT. 

Turn ignition switch off. I 

co MPUTER 

Disconnect computer connector and check that Short circuit in light retractor control 
stop the theft deterrent horn blows and/or No relay or theft deterrent horn circuit. 
headlight and taillight flash. 

Yes 

Replace computer. 

K INSPECTION OF LIGHT RETRACTOR CONTROL RELAY CIRCUIT. 

Turn ignition switch off. I 
co MPUTER 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT LIGHT RETRACTOR CONTROL • Open ci rcu it in I ight retractor control 
RELAY CIRCUIT No relay circuit. 
Remove the HAZ-HORN fuse. • Check the light retractor control relay. 
Ground the terminal 6 and check that flash 
the headlights and taillights. 

Yes 

Replace computer. 
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L INSPECTION OF THEFT DETERRENT HORN CIRCUIT. 

TH 
DE 
HO 

co 

Turn ignition switch off. I 

No No 
Is HAZ-HORN fuse normal?: Short circuit in wire Replace fuse. 

Is operation normal? harness between fuse and 
terminal 6 of computer. 

Yes 

Fuse faulty. 

EFT 
TERRENT 
RN 

INSPECT THEFT DETERRENT HORN Replace theft deterrent horn. 
OPERATION No 

Disconenct connector from horn. 
Is horn operation normal? (See page BE-109) 

MPUTER 
Yes 

Disconnect computer connector and inspect 
connector on wire harness side as follows. 

INSPECT THEFT DETERRENT HORN Open circuit in theft deterrent horn 
CIRCUIT No circuit_ 

Ground the terminal 6 and check that blow 
the theft deterrent horn. 

Yes 

Replace computer. 
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Wire Harness Side 

Tester Connection 

8 - Ground 

2 - Ground 

13 - Ground 

4 - Ground 

14 - Ground 

7 - Ground 

1 - Ground 

3 - Ground 

5 - Ground 

10 - Ground 

6 - Ground 

11 - Ground 

12 - Ground 

BODY ELECTRICAL SYSTEM - Theft Deterrent System 

Check Item 

Continuity * 

Continuity * 

Voltage 

Voltage 

Voltage 

Continuity 

Continuity * 

Continuity 

Continuity 

Continuity 

Voltage 

Continuity 

Continuity 

Theft Deterrent Computer 
INSPECTION OF THEFT DETERRENT COMPUTER 

INSPECT THEFT DETERRENT COMPUTER CIRCUIT 

Disconnect the computer and inspect the connector on the 
wire harness side as shown in the chart below. 

Condition Voltage or 
Continuity 

RH or LH front door lock knob unlocked Continuity 

RH and LH front door lock knob locked No continu ity 

Always Continuity 

Turn ignition switch ST 
Battery voltage 

M/T Depress clutch pedal 

only Turn ignition switch ST 
No voltage Release clutch pedal 

A/T Turn ignition switch ST Battery voltage 

only Turn ignition switch except ST No voltage 

Turn ignition switch to ON or ACC Battery voltage 

Turn ignition switch to LOCK No voltage 

Always Battery voltage 

R H or LH front door opened Continuity 

RH and LH front door closed No continuity 

Back door or engine hood opened Continuity 

Back door and engine hood closed No conti nu ity 

RH or LH front door unlocked with key Continuity 

Except above condition No continu ity 

Always Continuity 

Back door unlocked with key Continu ity 

Except the above condition No continuity 

-- Battery voltage 

R H or LH front door locked with key Continuity 

Except above condition No continuity 

Key unlock warning switch ON Continuity 

Key unlock warning switch OFF No continuity 

*: This circuit includes the LED or diode, if the circuit shows 
no continuity, change the positive and negative probes 
and recheck the circuit. 

If circuit is correct, replace the theft deterrent computer. 
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LH Door 

BE 1250 

Lock RH Door 

DO 

BE 1036 

o o 
o 

B£1251 

Front Door Key Lock and Unlock 
Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH OPERATION 

(LH Door) 

\ Terminal 
Switch Position \ 

LOCK 

NEUTRAL 

UNLOCK 

(RH Door) 

1\ Terminal 
Switch Position \ 

LOCK 

NEUTRAL 

UNLOCK 

1 2 3 

0-

1 2 3 

0---0 

0 D 

Back Door Key Unlock Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH OPERATION 

4 

--0 

0-

5 

-0 

(a) Check that there is continuity between terminals 1 and 
2 when the switch is turned to the right. 

(b) Check that there is no continuity between terminals 
1 and 2 when the switch is turned to the left or neu-
tral position. 

If operation is not as specified, replace the switch. 

Door Lock Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH OPERATION 

(a) Check that there is continuity between terminals 1 and 
3 when the switch is free. 

(b) Check that there is no continuity between terminals 
1 and 3 when the switch pin is pushed. 

BE2940 If operation is not as specified, replace the switch. L-____________________________ ~ 

o 

010++--
o 

BE1253 

Engine Hood Courtesy Switch 
INSPECTION OF SWITCH 
INSPECT SWITCH OPERATION 

(a) Check that there is continuity between terminals 1 and 
3 when the switch is free. 

(b) Check that there is no continuity between terminals 
1 and 3 when the switch pin is pushed. 

If operation is not as specified, replace the switch. 
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--

BODY ELECTRICAL SYSTEM - Theft Deterrent System 

Back Door Courtesy Switch 
INSPECTION OF SWITCH 

INSPECT SWITCH OPERATION 

(a) Check that there is continuity between terminal 1 and 
ground when the switch is free. 

(b) Check that there is no continuity between terminal 
1 and ground when the switch pin is pushed. 

BE1238 If operation is not as specified, replace the switch. 
~------------------------~ 

(iJ" I' 
",~, ",', ,,' i " (; 

~ % 

m e 

BE1254 BE1239 

Theft Deterrent Horn 
INSPECTION OF HORN 

INSPECT HORN OPERATION 

(a) Connect the positive ( + ) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 2. 

(b) Check that the horn blows. 

If operation is not as specified, replace the horn. 

Door Lock Solenoid 
(See page BE-52) 

Ignition Switch 
(See page BE-15) 

Light Retractor Control Relay 
(See page BE-23) 

Starter Relay 
(See page ST -14) 
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ANTI·THEFT SYSTEM 

Cassette Tape Slot Cover 

BE2826 

AUDIO SYSTEM 
System Description 
Anti-Theft System 

The anti-theft system is only provided for audio systems 
equipped with an Acoustic Flavor function. 
HINT: The words "ANTI-THEFT SYSTEM" are displayed 
on the cassette tape slot cover. 
For operation instructions for the anti-theft system, please 
consult the audio system section in the Owner's Manual 
(hereafter called O/M). 

1 . SETTING SYSTEM 
The system is in operation once the customer has pushed the required buttons and entered the customer-
selected 3-digit 10 number. 
(Refer to the O/M section, "Setting the anti-theft system") 
HINT: 
• When the audio system is shipped the 10 number has not been input, so the anti-theft system is not 

in operation. 

• If the 10 number has not been input, the audio system remains the same as a normal audio system. 

2. ANTI-THEFT SYSTEM OPERATION 
If the normal electrical power source (connector or battery terminal) is cut off, the audio system be-
comes inoperable, even if the power supply resumes. 

3. CANCELLING SYSTEM 

No. 

1. 

2. 

3. 

4. 

The 10 number chosen by the customer is input to cancel the anti-theft system. 
(Refer to the O/M section, "If the system is activated") 
HINT: To change or cancel the 10 number, please refer to the O/M section, "Cancelling the system". 

Troubleshooting 

DEAD RADIO AND TAPE PLAYER 

FAINT RECEPTION 

BAD SOUND QUALITY 

DEFECTIVE AUTO-SEARCH MACHANISM 

Troubleshooting for CD player 

HINT: For audio systems with anti-theft system, 
troubleshooting items marked (*) indicate that 
"Troubleshooting for ANTI-THEFT SYSTEM" should be 
carried out first. 

Problem 

*(a) No power to radio or tape player, or power but 
no sound. 

(b) Tape player okay but no sound from AM and 
FM or either one. 

(e) No sound from one speaker. 

- --

(a) Sound quality bad when radio played. 

(b) Sound quality bad when tape player played. 

- --
See page BE-104 
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Troubleshooting for ANTI-THEFT SYSTEM 

Turn ignition key from LOCK position to ACC position. 

No 
Display A showing? I I Radio switch turned ON. 

Yes l No 
ID number is set. I Display B showing? ID number not input. (Display D) 

~Yes 
Display B While holding the 1 A and Refer to each malfunction item. 

6 buttons in. Push and hold 
the "PWR VOL" knob. Display E 
Check display. ANTI-THEFT SYSTEM operating 

condition. 
(lD number input error 5 times) 
Take to designated radio service 
station. 

"SEC" display disappears l Yes 
after 1 second. I 

No 

ANTI-THEFT SYSTEM operating I Normal operation when radio l Yes J Forgot to press switch. 
condition. switch turned ON. I I 
(lD number input error 4 times No 
or less) 

ICancel ID number, refer to each malfunction itemJ 

Input ID number, check display. 
After 2 seconds 

Display D Display A or B Display C ---> A 
No 

IANTI-THEFT SYSTEM not cancelled. ID number input 5 times or more? ~ 
Yes 

ITake to designated radio service station. I 

ANTI-THEFT SYSTEM cancelled. I OK 
Check audio system again. I 

NG 

Cancel ID number, refer to each malfunction itemJ 

(Liquid Crystal Display (LCD) for Audio System) 

Display A 

~I 

SEC 

Display B 
Blank 
No Illumination 

__ J 

ID number not 
input, or else 
input error. 

Display C 
Error Times 

I -- ~(1 

I Err I IY - Err] 
I 

Display E 
--, 

APS 

SEC r'APS 

2 DIN Type 1 DIN Type 
BE3922 BE3923 

Display D Example: 
Radio Display 

,. 88.9) 

2 DIN Type 1 DIN Type 2 DIN Type 1 DIN Type 2 DIN Type 1 DIN Type 2 DIN Type 1 DIN Type 
BE2810 BE2814 BE2811 BE2815 BE2812 BE2816 BE2813 BE2817 

HINT: 
• Refer to aiM for operation details of ANTI-THEFT SYSTEM. 

• When the ID number has been cancelled, reset the same number after completing the operation, or 
inform the customer that it has been cancelled. 



TEST 1 

Check DOM E fuse. 

Blows again 

Check for short circuit in 
power source wire harness. 

Short 

Inspect and repair wire harness 
for radio and tape player. 

BODY ELECTRICAL SYSTEM - Audio System BE-103 

DESCRIPTION OF SYMBOLS 

D ..... Inspection 

CJ ..... Check or replace part 

© ..... Test by operating radio 

1. DEAD RADIO AND TAPE PLAYER 

(a) No power to radio or tape player, or power but no 
sound. 
Possible causes: 

• Blown DOME fuse 
• Short circuit or broken wire in power source wire 

harness 

• Loose connectors behind radio and tape player 

• Loose speaker connector 

• Defective speaker 
• Broken wire in speaker wire harness 
• Improperly installed radio or tape player 

• Defective radio or tape player 

OK 
Proceed to Test 2. 

Does not blow 

No short Replace radio and tape 
player. 
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TEST 2 

Are all connectors behind radio and 
tape player properly connected? 

No 

Connect properly. 

TEST 3 

Are speaker connectors connected? 

! No 

Connect properly. 

TEST 

Yes 

Yes 

Is there power to radio and 
player connectors) 

No 

Inspect and repair power wire 
harness to radio and player. 

Temporarily install another 

speaker. 

l No 

Is there continuity in speaker 
wire harness) 

! No 

I nspect and repair speaker 
wire harness. 

Yes 

OK 

Yes 

Proceed to Test 3. 

Yes 

Are radio and player 
properly connected? 

No 

Properly reinstall. 

Replace speaker. 

Replace radio and 

tape player. 

wlo Player 

--1 Proceed to Test 1 of 
following item. I 

(b) Tape player okay but no sound from either the AM 
or FM band. 

Possible causes: 

• Antenna disconnected 

• Antenna plug not properly connected 

• Defective antenna 

• Defective antenna cable 

• Defective radio or tape player 

• Blown RAD 10 fuse 

• Short circuit or broken wire in wire harness for back-
up power source 

Is radio electronic search 1 Yes .1 
type? II-------'--'-"----.Jl Is either AM or FM okay? 

I Yes 

I 
I 
I Proceed to Test 2. 

! No No 

Proceed to Test 3. 



BODY ELECTRICAL SYSTEM - Audio System BE-105 

TEST 2 

I I OK 
Check RADIO fuse. I 

Blown 

( Replace fuse. '\ OK 
J 

Blows again 

I 
Check for short circuit in back-up 
power source wire harness. 

Short 

Inspect and repair wire harness 
for back-up power source. 

TEST 3 

Check that antenna plug is 
secure in radio. 

Loose 

Insert properly. 

TEST 4 

Temporarily install another 
antenna. Okay? 

No 

Replace radio. 

I 
I 

OK 

No 

Is there back-up power to connectors Yes 
Proceed to Test 3. 

behind radio? 

~ No No 

Inspect and repair back-up power 
wire harness. 

OK 

OK 

0 OK 

( Replace radio. ) 

HINT. Back-up power refers to the storage voltage for 
preset tuning. This is applied even when the ignition switch 
is OFF. 

OK 

Yes 

Inspect antenna and antenna cable, 
and replace as necessary. 

Inspect antenna plug. 

Replace tape player. 

HINT: Since the diversity antenna consists of the pale and 
window antenna, be certain to check both. 
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TEST 1 

Is the speaker connected? 

TEST 2 

Temporarily install another 
speaker. Okay? 

No 

Check for continuity in speaker 
wire harness. 

No 

Inspect and repair speaker wire 
harness. 

BODY ELECTRICAL SYSTEM - Audio System 

Yes 

No 

Yes 

OK 

(c) No sound from one speaker. 

Possible causes: 

• Loose speaker connector 
• Broken wire in speaker wire harness 

• Defective speaker 

• Defective radio and tape player 

Pullout connector and 
reinsert. 

Replace speaker. 

OK 

Replace radio and tape player. 

2. FAINT RECEPTION 

Possible causes: 

Inspect connector. 

• Defective antenna or antenna cable 

• Defective speaker 
• Defective radio 
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TEST 

Are both reception and static fai nt 
with antenna fully lengthened? 

No 

Yes 

OK 

Tempotarily install another speaker. I--__ Y_e_s_--t Replace speaker. 
Okay? 

No 

Replace radio. 

Temporarily install another antenna. 
Okay? 1------"'\ 

Inspect antenna, cable and booster 
and repair as necessary. 

No 

Replace rad io. 

TEST 1 

Is sound quality bad in certain 
areas only? 

Is tuner dial properly synch ronized7 
Yes 

Yes 

3. BAD SOUND QUALITY 

(a) Sound quality bad when radio played. 

Possible causes: 

• Multipath interference of excessive interception 
• Tuner dial not synchronized with station 
• Defective antenna or antenna cable 
• Speaker improperly installed 
• Vibration sound from components near speaker 
• Defective speaker 
• Defective radio 

FM multipath interference and excessively strong 
AM reception near broadcasting station which 
cannot be avoided in most cases. 

I Temporarily install another I Yes I nspect antenna, cable and 
booster, and repair as necessary. f------J1 antenna. Okay? I 

'----------.---~ NO-------' ! No 

( Properly synchronize. ) 

TEST 2 

Is speaker installed correctly 
(not loose or too tight)? 

No 

Properly install. If speaker 
frame is bent, replace. 

Yes 

I Proceed to Test 2. J 

Is there a vibration sound 
coming from components 
near speaker? 

Yes 

Repair. 

No Temporarily 
install another 
speaker. Okay? 

No 

Replace radio. 

Yes 

HINT: FM distortion tends to increase sharply if the tuner 
is not synchronized. 
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TEST 1 

Does sound improve with another 

tape? 

No 

Clean head. Does sound improve? 

(See note for cleaning procedure.) 

TEST 2 

Is speaker correctly installed 
(loose or too tight)7 

No 

Insta" correct Iy. If speaker 
frame is bent, rep lace. 

Head 

Yes 

Pinch Roller Capstan 

(b) Sound quality bad when tape player played. 

Possible causes: 

• Bad tape 

• Dirty head 
• Incorrectly installed speaker 

• Vibration noise from around speaker 

• Defective speaker 
• Defective tape player 

Yes 
Tape bad. 

Yes 
OK 

Does vibration sound 
come from around 
speaker? 

No 
Temporarily install 
another speaker. 
Okay? 

C0192 

Yes No 

Repair. Replace tape player. 

HINT: Head cleaning procedure. 

(1) Raise the cassette door with your finger. Next, using 
a pencil or like object, push in the guide as shown. 

(2) Using a cleaning pen or cotton applicator soaked in 
alcohol, clean the head surface, pinch rollers and 
capstans. 

(3) Push in the "eject" button. 



TEST 

Does needle move when 
search button is pushed? 

Replace radio. 

BODY ELECTRICAL SYSTEM - Audio System BE-109 

Yes 

BEoon 

BE007B 

BE0079 

4. DEFECTIVE AUTO SEARCH MECHANISM 

Manual search possible but automatic search mechanisum 
does not function or does not stop at all receivable stations. 

Possible causes: 

• Poor search sensitivity (SENS button) 

• Defective radio 

Is desired broadcast receivable when 
button is at "DISTANT" position? 

No 

Check if desired broadcast can 
actually be received in the area. 
If receivable, replace radio. 

Yes 

Antenna Motor Control Relay 

INSPECTION OF RELAY 

1. INSPECT RELAY OPERATION (ANTENNA UP) 

(a) Connect the voltmeter positive (+) lead to terminal 
1 and the negative (-) lead to terminal 4. 

(b) Connect the positive (+) lead from the battery to ter-
minals 6, 7 and 8 and the negative (-) lead to termi-
nal 3. 

(c) Check that there is battery voltage. 

HINT: Measure the voltage within 7 seconds after con-
necting the positive ( + ) lead from the battery to terminal 8. 

2. INSPECT RELAY OPERATION (ANTENNA DOWN) 

3. 

(a) Connect the voltmeter positive (+) lead to terminal 
4 and the negative (-) lead to terminal 1. 

(b) Connect the positive ( + ) lead from the battery to ter-
minals 6 and 7 and the negative (-) lead to terminal 2. 

(c) Disconnect the positive ( + ) lead from the battery to 
terminal 6. 

(d) Check that there is battery voltage. 
HINT: Measure the voltage within 7 seconds after dis-
connecting the positive (+) lead from the battery to ter-
minal6. 

INSPECT RELAY OPERATION (ANTENNA STOP) 

(a) Connect the voltmeter positive (+) lead to terminal 
1 and the negative (-) lead to terminal 4. 

(b) Connect the positive ( + ) lead from the battery to ter-
minals 7 , 9 and. the negative (-) lead to terminal 2. 

(c) Check that there is no battery voltage. 

If operation is not as specified, replace the relay. 
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Antenna Motor 
INSPECTION OF ANTENNA MOTOR 
INSPECT LIMIT SWITCH OPERATION 

(a) If the motor stops with the antenna up, check that 
there is no continuity between terminals A-2 and B-3. 

(b) If the motor stops with the antenna down, check that 
there is no continuity between terminals A-3 and B-3. 

(CD Player) 

Troubleshooting 
HINT: Never attempt to disassemble or oil any part of the 
player unit. Do not insert any object other than a disc into 
the slot. 
Remember there are no user-serviceable parts inside. 

NOTICE: Compact Disc players use invisible laser beam 
which could cause hazardous radiation exposure if direct-
ed. Be sure to operate the player correctly as instructed. 

Check that the operation of other audio system (Radio, 
Cassette etc.) are normal. 

Problem Section 

*CD can not be inserted A 

*Does not play B 

Sound jumps C 

Bad sound quality D 

CD will not eject E 

HINT: For audio systems with anti-theft system, 
troubleshooting items marked (*) indicate that 
"Troubleshooting for ANTI-THEFT SYSTEM" should be 
carried out first. 
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A CD can not be inserted 

Is another CD already inserted? Yes Normal I 
No 

Check radio and cassette player. No Turn volume switch to max. 

OK 

When power switch is turned on, Yes 

does sound "Pop" from speaker? Radio faulty. 

No 

Is there battery voltage? 
Yes Amplifier faulty. 

r 

No 

Blown 
Is fuse all right? r I Replace fuse. 

OK 

Is connector to player installed No 

correctly? Wiring harness faulty. 

Yes 

Can CD be inserted when Yes 
Normal I EJECT button is pushed? 

No 

Turn ignition switch OFF, then 
turn it to ACC or ON. 

Yes Does player operate when CD 
Normal I is inserted again? 

No 

Player faulty. 
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B Does not play 

Yes Turn ignition switch off, then Does indicator light up? turn it to ACC or ON. 

No 
Does it play? 

Yes I Normal I I 

No 

Player faulty. I 

Is CD upside down? No 
(Is lable side facing up?) CD is wrong way up. 

Yes 

Insert a different CD. 

Yes CD faulty Does it play? (Scratched, dirty, etc.) 

No 

Yes Normal (When cabin temperature is hot, player's protect 

J 
Is cabin temperature hot? circuits operate.) 

No 

Has player been exposed to No 
Player faulty. J large temperature changes? 

Yes 

Operate air conditioner for 
about 30 minutes. 

Does player operate? No Player faulty. I 
Yes 

Dew formation due to temperature changes (Normal). 
Dew formation: Pheromenor where dew is formed on optic system lens inside 

player directly after heater is operated in cold conditions. 



BODY ELECTRICAL SYSTEM - Audio System BE-113 

C Sound jumps 

Check that player is correct No 
installed. Player installation faulty. 

Yes 

Does sound jump only when Yes Does sound jump every time Yes 
is jolt? there is jolt? Player faulty. 

No 
No 

Normal I 

Yes Does sound jump always at same 

I place on same song? CD faulty. 

No 

Is CD damaged or dirty? Yes CD faulty I 
No 

Has player been exposed to No 
Player faulty. I large temperature change? 

Yes 

Operate air conditioner for 
about 30 minutes. 

Does sound still jump? Yes Player faulty. I 
No 

Normal (Dew formation because 
of temperature change.) 
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I D I Bad Sound Quality 

I I nsert another CD. I 

I Is sound quality still bad? I N°I CD faulty. I L-________ -, ______________ ~ 

Yes 

I Player faulty. I 

E CD will not eject 

Is radio and cassette player all No Turn volume switch to max. 
right? 

OK 

When power switch is turned Yes 
on, does sound "Pop" from Radio faulty. 
speaker? 

No 

Is there battery voltage? Yes Amplifier faulty. 

No 

I s fuse a II right? No Replace fuse. ) 
Yes 

Is connector to player installed No 
correctly? Wiring harness faulty. 

Yes 

Turn ignition switch OF F, then 
turn it to ACC or ON. 

Is CD ejected when eject Yes 

J button is pushed? Normal 

No 

Player fau Ity. 
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Check to see if fuse is blown. 

!OK 

Check to see if clock adjusting 
button is sticking in position 
and has failed to return. 

JOK 

Check to see if battery voltage is 
over 11 V with no load. 

~OK 
Check to see if connector on 
clock side is loose or rusted. 

~OK 
Check to see if there is voltage 
at terminal B or connector or 
clock side. 

~OK 
Check to see if clock ground wire 
is loose or rusted. 

~OK 
Replace clock. 

CLOCK 

Troubleshooting 

CLOCK WILL NOT OPERATE 

Locate trouble and repair or 
Blown fuse replace fuse as necessary. 

Repair if necessary or replace 
Adjusting button clock. 
not retu rned 

Below 11V Recharge or replace battery. 

Loose or rusted Repair 

No voltage 
Locate cause and repair. 

Loose or rusted Repair 

CLOCK LOSES OR GAINS TIME 

BE-115 

Check amount of time the clock loses or gains per day or a week against the allowable error table. 

~Exceeds allowable error 

Check to see if there is 11 - 15V Below 11V Locate cause and repair, or on terminal B of connector on recharge battery. clock side. 

~OK 
Adjust or replace clock. 
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1. INSPECT ALLOWABLE ERROR OF CLOCK 

Check the allowable error of the clock 

Allowable error (per day): + 1.5 seconds 

2. ADJUSTMENT OF CLOCK 

Adjustment of the quartz clock requires a precise digital 
counter. Adjustment must be made in shop specified by 
the manufacturer. 

3. STARTING OF CLOCK 

(a) Connect the battery terminal. 

(b) Check the clock to see that it is running, and then set 
it to the correct time. 

HINT: Whenever the battery terminal is disconnected, 
make sure to set the clock to the correct time after recon-
necting the battery. 
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BODY - General Information 

802488 

802489 

Rust 
Inhibitor 

802490 

GENERAL INFORMATION 
If there is a possibility the body and/or parts may be damaged, 
first remove the danger before performing repair operations. 

Example: 

1 . Apply protection tape to the body adjustment to the body 
part when removing and installing. 

2. When prying off the body parts with a screwdriver or 
scraper etc., be sure to apply protection tape to the tip or 
blade to prevent damage to the paint film or body part. 

If anti-rust agents are dameged while repairing other parts, be 
sure to repair the anti-rust agent. 

Example: 

1 . If body sealant, paint film or undercoat are damaged by 
peeling, cracks, etc., be sure to repair each with anti-rust 
agent. 

2. If a hinge or exterior body panel is loosened or removed, 
be sure apply rust inhibitor after repairs. 
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II 
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HOOD 
ADJUSTMENT OF HOOD 
1. ADJUST HOOD IN FORWARD/REARWARD AND 

LEFT/RIGHT DIRECTIONS 
Adjust the hood be loosening the hood side hinge bolts. 

2. ADJUST FRONT EDGE OF HOOD IN VERTICAL DIRECTION 
Adjust the hood by turning the cushions. 

3. ADJUST REAR EDGE OF HOOD IN VERTICAL DIRECTION 

Adjust the hood by increasing or decreasing the number 
of the washers. 

4. ADJUST HOOD LOCK 
Loosen the mounting bolts to adjust. 

Hood Damper Stay 
NOTICE: Handling the damper. 
(a) Do not disassemble the damper because the cylinder 

is filled with pressurized gas. 
(b) If the damper is to be replaced, drill a 2.0 - 3.0 mm 

(0.079 - 0.118 in.' hole in the bottom of the removed 
damper cylinder to completely release the high-
pressure gas before disposing of it. 

(c) When drilling, chips may fly out so work carefully. 
(d) The gas is colorless, odorless and non-toxic. 
(e) When working, handle the damper carefully. Never 

score or scratch the exposed part of the piston rod, 
and never allow paint or oil to get on it. 

(f) Do not turn the piston rod and cylinder with the damp-
er fully extended. 
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BODY - Headlight 

HEADLIGHT 
NOTICE: When adjusting each section, raise or lower the 
headlight with the light control switch. But when adjust
ing each section, be sure to remove the RTR fuse (30A) 
before adjusting. 

ADJUSTMENT OF HEADLIGHT 

1. ADJUST HEADLIGHT COVER FORWARD/REARWARD 
AND LEFT/RIGHT DIRECTION 

Adjust the headlight cover by loosening the cover set 
screws. 

2. ADJUST HEADLIGHT SLANT 

(a) Loosen the stopper lock nut. 

(b) Lower the headlight. 

(c) Turn the manual operation knob to align the rod and 
the motor link. 

(d) Change the rod length to adjust the headlight slant. 

3. ADJUST HEADLIGHT STOPPER POSITION 

(a) Raise the headlight. 

(b) Turn the stopper counterclockwise until it touches the 
headlight bracket, then turn it another 4/5 turn coun-
terclock wise. 

(c) Tighten the stopper lock nut. 



BODY Front Door 

FRONT DOOR 
COMPONENTS 

Outside Handle----------
Door Lock Cylinder------

Door Lock Striker--------I& ~ 
D ~~ 
oorLock---------~~ 

Door Lock Solenoid ------

Inside Handle Control-----------...:::: 

Inside Handle-----------~~ 

Power Window Motor -------------1 

r-------Rear View Mirror 

-------Mirror Bracket 

'::--';-n;--------- Door Lock Lever 

-;;---t---------Inner Stabilizer 

Door Hinge 

"'---------Window Regulator 

---------Speaker 

BO-5 

~ c7 ~--------- Door Lock Control 
, 1F Relay 

Door Glass -----------------1 

----------Door Belt 

• Moulding 

Glass Guide 
r----- Door Weatherstrip 

Door Lock Lever Bezel----

Courtesy Light-----~--<~ ~ ~ 
1------- Service Hole Cover , 

Inside Handle Bezel ---------~ /I D T . G ~ ,fiS:-...... ----------- oor nm 
t!({IJ' "V Power Window 

~ Master Switch 

-------------~--~~~~~.2 ~---------------
~ Speaker Cover 

Pull Handle 

801785 
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BODY - Front Door 

DISASSEMBLY OF FRONT DOOR 

1. REMOVE SPEAKER COVER 

2. REMOVE PULL HANDLE WITH POWER WINDOW MASTER 
SWITCH 

(a) Remove the four screws. 

(b) Disconnect the connector from the power window 
master switch. 

(c) Remove the pull handle with power window switch. 

3. REMOVE DOOR LOCK LEVER BEZEL 

Push the claw of the bezel with a screwdriver, and remove 
the bezel. 

4. REMOVE INSIDE HANDLE BEZEL 

5. REMOVE DOOR COURTESY LIGHT 

6. REMOVE DOOR TRIM 

(a) Remove the seven screws. 

(b) Insert a screwdriver between the retainers and door 
trim to pry it loose. 

HINT: Tape the screwdriver tip before use. 

7. REMOVE SPEAKER 

(a) Disconnect the connector from the speaker. 

(b) Remove the speaker with four screws. 
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BODY - Front Door 

8. REMOVE DOOR LOCK LEVER 

(a) Disconnect the connector from the switch. 

(b) Remove the two screws. 

(c) Disconnect the link from the door lock lever. 

9. REMOVE INSIDE HANDLE 

(a) Remove the screw and inside handle. 

BO-7 

(b) Remove the three screws and inside handle control. 
(c) Disconnect the link from the inside handle control. 

10. REMOVE REAR VIEW MIRROR 

(a) Remove the cover. 

HINT: Tape the screwdriver tip before use. 
(b) Disconnect the connector from the mirror. 

(c) Remove the three screws and rear view mirror. 

11. REMOVE DOOR LOCK CONTROL RELAY 

(a) Disconnect the connector from the relay. 

(b) Remove the relay with two bolts. 

12. REMOVE SERVICE HOLE COVER 

13. REMOVE DOOR WEATHERSTRIP 

14. REMOVE DOOR MIRROR BRACKET 

Remove the nut, two bolts and door mirror bracket. 
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15. REMOVE DOOR BELT MOULDING 
(See pages BO-19 and 20) 

Remove the two screws and moulding. 

16. REMOVE TWO DOOR GLASS STOPPERS 

17. REMOVE TWO DOOR TRIM SUPPORTS 

18. REMOVE INNER STABILIZER 

19. REMOVE DOOR GLASS 

(a) Remove the two glass channel mounting nuts. 

(b) Remove the door glass by pulling it upward. 

20. REMOVE WINDOW REGULATOR 

(a) Disconnect the connector from the motor. 

(b) Remove the equalizer arm bracket mounting bolts. 

(c) Remove the regulator mounting bolts. 

(d) Remove the regulator through the service hole. 
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21. REMOVE GLASS GUIDE 

Remove the three nuts and glass guide. 

22. REMOVE DOOR LOCK CONTROL 

Disconnect the link from the door lock control. 

23. REMOVE DOOR LOCK WITH SOLENOID 

(a) Disconnect the links from the outside handle and door 
lock cylinder. 

(b) Disconnect the connectors from the door lock sole-
noid and key unlock switch. 

(c) Remove the bolt, three screws and the door lock. 

(d) Remove two screws and the solenoid from the door 
lock. 

24. REMOVE OUTSIDE HANDLE WITH DOOR LOCK CYLINDER 

Remove the two bolts and outside handle with the door 
lock cylinder. 

25. REMOVE DOOR LOCK CYLINDER 

Remove the bolt and door lock cylinder from the outside 
handle. 
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BODY - Front Door 

ASSEMBLY OF FRONT DOOR 

1. APPLY MP GREASE TO PARTS BEFORE INSTALLING 

(a) Apply MP grease to the sliding surface and gear of 
the window regulator. 

NOTICE: Do not apply MP grease to the spring of the 
window regulator. 

(b) Apply MP grease to the sliding surface of the door 
lock. 

2. INSTALL OUTSIDE HANDLE 

(a) Install the door lock cylinder with the bolt to the out-
side handle. 

(b) Install the outside handle with the two bolts. 

3. INSTALL DOOR LOCK SOLENOID TO DOOR LOCK 

(a) Install the door lock solenoid to the door lock. 

(b) Tighten the two screws after adjusting so that the gap 
shown in the figure becomes closed when unlocked. 

4. INSTALL DOOR LOCK 

(a) Install the door lock with the two bolts and three 
screws. 

(b) Connect the connectors to the door lock solenoid and 
key unlock switch. 

(c) Connect the links to the outside handle and door lock 
cylinder. 

5. INSTALL DOOR LOCK CONTROL 

(a) Connect the link to the door lock control. 

(b) Install the door lock control with the two screws. 

6. CHECK DOOR LOCK OPERATION 
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7 . INSTALL GLASS GUIDE 

Install the glass guide and temporarily tighten the three 
nuts. 

8. INSTALL WINDOW REGULATOR 

(a) Install the regulator with the mounting bolts. 

(b) Temporarily tighten the equalizer arm bracket mount-
ing bolts. 

(c) Connect the connector to the motor. 

9. INSTALL DOOR GLASS 

Install the door glass with the two nuts. 

10. INSTALL INNER STABILIZER 

Install the inner stabilizer and temporarily tighten the bolt. 

11 . INSTALL TWO DOOR GLASS STOPPERS 

Install the door glass stoppers and temporarily tighten the 
two bolts. 

12. INSTALL TWO DOOR TRIM SUPPORTS 

Install the door trim supports and temporarily tighten the 
two bolts. 

13. INSTALL DOOR BELT MOULDING 
(See page BO-20) 

(a) Tap the moulding onto the door by hand. 

(b) Install the two screws. 
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Door Glass Stopper 

B01784R 

BODY - Front Door 

14. INSTALL DOOR MIRROR BRACKET 

Install the door mirror bracket and temporarily tighten the 
nut and two bolts. 

15. INSTALL DOOR WEATHERSTRIP 

Install the door weatherstrip with three screws and twenty-
two clips. 

Door Glass Stopper 

Door Trim Support 

Glass Guide Equalizer Arm 

B01313 

16. ADJUST DOOR TRIM SUPPORTS 

Pressing the claw of the door trim support to the door in-
ner panel, and tighten the bolt. 

17. ADJUST DOOR GLASS 

(a) (In Left/Right Direction-Upper Side of Glass) 
Adjust the stud bolts of the glass guide. For exam-
ple, if you turn right both stud bolts, the upper side 
of the glass move to outside. 

HINT: Turn both stud bolts of glass guide an equal 
amount. 
(b) (In Forward/Rearward Direction) 

Adjust the rear glass guide. 
(c) (In Vertical Direction) 

Adjust the door glass stopper. 
(d) (In Lean of Forward/Rearward Direction) 

Adjust the equalizer arm bracket mounting bolts. 



U4528R 

B 

[J 

B01363 

BODY - Front Door BO-13 

18. ADJUST INNER STABILIZER 
With the door glass fully closed, adjust the inner stabilizer 
so it lightly makes contact with the glass plate. 

19. TIGHTEN EACH BOLT, NUT OF EACH PART 

A 

c 
7.4 (0.29) 

13.8 (0.54) 

B c 
6.0 (0.24) 7.3 (0.29) 

~ ~----.---» ----- --

/- fI'. == 
,~ " --

12.0 (0.47) 

~====J ...... w/o Weatherstrip 
mm (in.) c:=::J ...... wi Weatherstrip U4530 

20. CHECK DOOR GLASS 
(a) When you close the door'with the glass fully colsed, 

check that the A-A, 8-8, C-C sections are in the same 
condition as shown in the illustration. 

(b) When you close the door with the glass fully closed, 
be careful that the glass is not caught in the 
weatherstrip. 

(c) When you raise up the glass, check that the glass and 
the roof weatherstrip retainer are parallel and the front 
and rear door glass stoppers touch at the same time. 

(d) When you raise up the glass to the middle, check that 
the gap of the glass is not big in the door trim supprot. 

(e) Check the door trim support does not push the door 
glass too much. 

(f) Check that the glass move smoothly. 
If the above conditions are not met, readjust the glass. 

21. INSTALL SERVICE HOLE COVER 

(a) Install the service hole cover with adhesive. 
(b) Insert the lower edge of the cover into the panel slit. 
(c) Seal the panel slit with cotton tape. 

NOTICE: Do not block the trim clip seating with the tape. 
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22. INSTALL REAR VIEW MIRROR 
(a) Install the rear view mirror with the three screws. 

(b) Connect the connector to the mirror. 

(c) Install the cover. 

23. INSTALL DOOR LOCK LEVER 
(a) Connect the link to the door lock lever. 

(b) Install the two screws. 
(c) Connect the connector to the switch. 

24. ADJUST DOOR LOCK CONTROL 

(a) Peel off the outer ridges of the service hole cover. 
(b) Loosen the adjusting bolt. 

(c) Lock the door lock lever and tighten the adjusting bolt. 

(d) Install the outer ridges of the service hole cover. 

25. CHECK DOOR LOCK OPERATION 

26. INSTALL INSIDE HANDLE 

(a) Connect the link to the inside handle control. 

(b) Install the inside handle control with the three screws. 
(c) Install the inside handle with the screw. 

27 . INSTALL DOOR LOCK CONTROL RELAY 

28. INSTALL SPEAKER 

(a) Install the speaker with four screws. 
(b) Connect the connector to the speaker. 
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BODY - Front Door BO-15 

29. INSTALL DOOR TRIM 

(a) Connect the connector to the switch. 

(b) Install the door trim with clips to the inside door panel 
by tapping. 

(c) Install the seven screws. 

30. INSTALL DOOR COURTESY LIGHT 

31. INSTALL INSIDE HANDLE BEZEL 

32. INSTALL DOOR LOCK LEVER BEZEL 

33. INSTALL PULL HANDLE 

(a) Connect the connector to the power window switch. 

(b) Install the pull handle with the power window switch. 

34. INSTALL SPEAKER COVER 

ADJUSTMENT OF FRONT DOOR 

1. ADJUST DOOR IN FORWARD/REARWARD AND 
VERTICAL DIRECTIONS 

Using SST, adjust the door by loosening the body side hinge 
bolts. 

SST 09812-00010 

2. ADJUST DOOR IN LEFT/RIGHT AND VERTICAL 
DIRECTIONS 

Adjust the door by loosening the door side hinge bolts. 

3. ADJUST DOOR LOCK STRIKER 

(a) Check that the door fit and door lock linkages are 
adjusted correctly. 

(b) Adjust the striker position by slightly loosening the 
striker mounting screws, and hitting the striker with 
a hammer. 

(c) Tighten the striker mounting screws again. 
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BODY - Back Door 

BACK DOOR 
ADJUSTMENT OF BACK DOOR 

1. ADJUST DOOR IN FORWARD/REARWARD AND 
LEFT/RIGHT DIRECTION 
Adjust the door by loosening the door side hinge bolts. 

2. ADJUST DOOR IN VERTICAL DIRECTION 
Adjust the door by increasing or decreasing the number of 
the shims. 

3. ADJUST LOCK 
_---- Adjust the lock by loosening the bolts. 

B03632 

10-20 mm 
(0.39-0.79 in.) 

H 
1'"11 

Piston Rod Cylinder Hole Here 

B03628 

B02768 

Back Door Damper Stay 
NOTICE: Handling the damper. 
(a) Do not disassemble the damper because the cylinder 

is filled with pressurized gas. 
(b) If the damper is to be replaced, drill a 2.0 - 3.0 mm 

(0.079 - 0.118 in.) hole in the bottom of the removed 
damper cylinder to completely release the high-
pressure gas before disposing of it. 

(c) When drilling, chips may fly out so work carefully. 
(d) The gas is colorless, odorless and non-toxic. 

(e) When working, handle the damper carefully. Never 
score or scratch the exposed part of the piston rod, 
and never allow paint or oil to get on it. 

(f) Do not turn the piston rod and cylinder with the damp-
er fully extended. 

REMOVAL OF BACK DOOR DAMPER STAY 

1. REMOVE ROOF SIDE INNER GARNISH 

2. REMOVE DAMPER STAY LOWER END FROM BODY 

3. REMOVE DAMPER STAY UPPER END FROM BACK DOOR 

INSTALLATION OF BACK DOOR DAMPER STA V 

1. INSTALL DAMPER STAY UPPER END TO BACK DOOR 

2. INSTALL DAMPER STAY LOWER END TO BODY 

3. INSTALL ROOF SIDE INNER GARNISH 



BODY - Moulding 

MOULDING 
Windshield Outside Moulding 
COMPONENTS 

REMOVAL OF OUTSIDE MOULDING 

BO-17 

801674 

There are two types of clips for moulding installation. 

Locations of these clips and fasteners are as shown in the 
figure. 

Carefully apply adhesive tape to protect the body. 

1. REMOVE SIDE AND UPPER MOULDING 

(a) Insert the tip of a scraper b-etween the body and 
moulding. 

(b) Pry up the scraper to loosen the moulding from the 
claws of the clips and fasteners. 

HINT: Apply tape to the scraper blade to prevent scratch-
ing the vehicle body. 

(c) Remove the moulding. 
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Adhesive 
800098 800099 

BODY - Moulding 

2. REMOVE WIPER ARMS 

3. REMOVE LOWER MOULDING 

Remove the five screws and the moulding. 

REPLACEMENT OF FASTENER 

REPLACE FASTENER 

(a) Remove the damaged fastener. 

(b) Cut off the old adhesive around the fastener installa-
tion area. 

HINT: Be careful not to damage the body. 

(c) Clean the installation area. 

(d) Install a new fastener onto the body. 

INSTALLATION OF OUTSIDE MOULDING 

1. APPLY ADHESIVE AT A NEW CLIP INSTALLATION AREA 

2. INSTALL UPPER AND SIDE MOULDING 

(a) Check the position of the clips on the moulding and 
the installation area. 

(b) Place the moulding onto the body. 

(c) Tap the moulding with your hand to fasten the clips 
at the glass edge. 
At the same time, install the fasteners by tapping them 
by hand. 

3. INSTALL LOWER MOULDING 

Install the moulding with the five screws. 

4. INSTALL WIPER ARMS 
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Side Moulding and Garnish 
COMPONENTS 

Roof Drip Moulding 

Ouauter Ventilation Louver 

~=::t=--____ -----L_ Door Belt Moulding 

803305 

REMOVAL OF ROOF DRIP MOULDING 
PULL OFF ROOF DRIP MOULDING 

Using SST, pull off the roof drip moulding from both ends. 

SST 09806-30010 
HINT: Remove the moulding corners last. 

INSTALLATION OF ROOF DRIP MOULDING 
INSTALL DRIP MOULDING BY HAND 

Attach the upper edge of the moulding to the body flange. 

Tap on the moulding by hand. 

REMOVAL OF DOOR BELT MOULDING 
1. REMOVE DOOR TRIM 

(See steps 1 to 6 on page BO-6) 

2. REMOVE DOOR MIRROR BRACKET AND MIRROR 
(See steps 10 and 14 on page BO-7) 

3. REMOVE DOOR BELT MOULDING 
(a) Remove two screws and rear side of the door 

weatherstrip. 
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803304 U4393 

BODY - Moulding 

(b) Remove the two screws from the moulding. 

(c) Pry the clips and remove the door belt moulding. 

INSTALLATION OF DOOR BELT MOULDING 

1 . INSTALL DOOR BELT MOULDING 

2. 

3. 

(a) Push the moulding onto the clips to install. 
(b) Install two screws. 

(c) Install rear side of the door weatherstrip and two 
screws. 

INSTALL DOOR MIRROR BRACKET AND MIRROR 
(See steps 14 on page BO-12 and step 20 page BO-14) 

INSTALL DOOR TRIM 
(See steps 27 to 32 on page BO-15) 

REMOVAL OF QUARTER VENTILATION LOUVER 

1. REMOVE ROOF SIDE INNER GARNISH 
(See step 1 on page BO-38 to step 8 on page BO-39) 

2. REMOVE QUARTER VENTILATION LOUVER 

(a) Remove two nuts. 
(b) Using a screwdriver, pry the clip and remove the quart-

er ventilation louver. 

INSTALLATION OF QUARTER VENTILATION 
LOUVER 

1 . INSTALL QUARTER VENTILATION LOUVER 
(a) Tap the moulding onto the clip by hand. 

(b) Install two nuts. 

2. INSTALL ROOF SIDE INNER GARNISH 
(See pages 4 to 11 on page BO-40) 
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Radiator 
Grille 

Gromet 1$): 

BODY - Moulding 

Body Outside Moulding 
TOOLS AND SUPPLIES 

Part name 

BO-21 

Quantity 

Cleaner (for cleaning body and removing body oil stains) 
Heat light 

Front Turn 
Signal Lamp 

(Ct 

® 
Clip 

Precautions for storing moulding material: 

• Store in cool place, avoiding direct sunlight, high tempera-
ture and dust. 

• The moulding is of polyvinyl chloride, so do not allow it to 
come in contact with thinner or other solvent, open flame, 
or boiling water. 

COMPONENTS 

Front Fender 
Outside Moulding 

(0\: 

Side Turn 
Signal Lamp 

Quauter Fender 
Outside Moulding 

Front Door 
Outside Moulding 

Front Fender Rear 
Outside Moulding 

.. ~ ~® [] Cf cr ~ \\'1 

....... Non-reusable parts 
Retainer .Cap .Clip 803464 

803501 



BO-22 BODY - Moulding 

COMPONENTS (Cont'd) 

©®©©®® 
®~~I------ Ouauter Rear Moulding 

Coat Hook ------,~'\---D 
_____ ----- Speaker Grille 

Seat Belt -------"-------/ 

Seat Back Striker Cover --------

Ouauter Trim Panel ----j 

Ouauter Trim Ornament -----/ 

1--------- Seat Back 

>--------- Seat Cushion 

® Gmm~ ~ C 
Clip 

r~ Qr~~ ~\f lJ .Cap .~~~~ Non-reusable parts Retainer 

803468 

REMOVAL OF FRONT OUTSIDE MOULDING 

1. REMOVE RADIATOR GRILLE 

2. REMOVE FRONT AND SIDE TURN SIGNAL LAMP 

3. REMOVE FRONT FENDER OUTSIDE MOULDING 

(a) Remove the screw. 

803491 
803501 

(b) Using a screwdriver, pry off the outside moulding. 

HINT: Tape the screwdriver tip before use. 

INSTALLATION OF FRONT FENDER OUTSIDE 
MOULDING 

1. BEFORE INSTALLING MOULDING, REPLACE CAPS 

Remove the remaining caps on the clip installation holes 
of the body, and install new caps. 

2. CLEAN MOUNTING SURFACE OF BODY 

Using cleaner, clean the mounting surface of the body. 
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BODY - Moulding BO-23 

3. INSTALL MOULDING 
(a) Lift moulding release sheat from face of the moulding. 

NOTICE: When the moulding release sheat is removed. 
be sure that no dirt or dust can get onto the uncovered area. 

(b) Tap the moulding onto the clips by hand. 

(c) Using a screwdriver, install a screw. 

4. INSTALL FRONT AND SIDE TURN SIGNAL LAMP 

5. INSTALL RADIATOR GRILLE 

REMOVAL OF FRONT FENDER REAR OUTSIDE 
MOULDING 
REMOVE FRONT FENDER REAR OUTSIDE MOULDING 

(a) Remove a front side clip. 

(b) Using a screwdriver, pry off the outside moulding. 
HINT: Tape the screwdriver tip before use. 

INSTALLATION OF FRONT FENDER REAR 
OUTSIDE MOULDING 
INSTALL FRONT FENDER REAR OUTSIDE MOULDING 

1. CLEAN MOUNTING SURFACE OF BODY 
Using cleaner, clean the mounting surface of the body. 

2. INSTALL FRONT FENDER REAR OUTSIDE MOULDING 

(a) Lift moulding release sheat from face of the moulding. 
NOTICE: When the moulding release sheat is removed be 
sure that no dirt or dust can get onto the uncovered area. 
(b) Tap the moulding onto the clips by hand. 

(c) Install the new fronts ide clip. 

REMOVAL OF FRONT DOOR OUTSIDE 
MOULDING 
1. REMOVE FRONT DOOR OUTSIDE MOULDING 

(a) Remove the nut. 

(b) Using a scraper, peel off the acrylic formed tape of 
the moulding rear end. 

HINT: Tape the scraper tip before use. 
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BODY - Moulding 

(c) Using a screwdriver, pry loose the clips. 

HINT: Tape the screwdriver tip before use. 

(d) Using the scraper, peel off the acrylic formed tape. 

2. CLEAN MOULDING MOUNTING SURFACE 

(a) Heat the acrylic formed tape on the body to 
40°C - 60°C (104° - 140°F). 

NOTICE: Do not touch the acrylic formed tape. 

(b) Apply the polyester tape onto the acrylic formed tape 
and press it equal. 

NOTICE: Do not heat the polyester tape. 

Perform it quicky as soon as the acrylic formed tape 
is heated. 

(c) Peel off the polyester tape. 

(d) Perform the procedure again until the acrylic formed 
tape is mostly removed. 

(e) Using cleaner, wipe off stains on the body. 
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BODY - Moulding 

INSTALLATION OF FRONT DOOR OUTSIDE 
MOULDING 
1. HEAT BODY MOUNTING SURFACE AND BODY 

BO-25 

(a) Using cleaner, clean the mounting surface of the body. 

(b) Using a heat light, heat the body mounting surface 
and the moulding. 

BODY: 40° - 60°C (104° - 140°F) 
MOULDING: 20° - 30°C (68° - 86°F) 

NOTICE: Do not heat moulding excessively. 

2. INSTALL FRONT DOOR OUTSIDE MOULDING 

(a) Lift moulding release sheet from face of moulding. 

NOTICE: When the moulding release sheet is removed, 
be sure that no dirt or dust can get onto the uncovered area. 

(b) Tap the moulding onto the clips by hand. 

(c) Press the moulding equal by open hand. 

(d) Install a nut. 

REMOVAL OF QUARTER OUTSIDE MOULDING 
REMOVE QUARTER OUTSIDE MOULDING 

(a) Remove a rearside clip. 

(b) Using a screwdriver, pry off the outside moulding. 
HINT: Tape the screwdriver tip before use. 

INSTALLATION OF QUARTER OUTSIDE 
MOULDING 
INSTALL QUARTER OUTSIDE MOULDING 

(a) Tap the moulding onto the clips by hand. 
(b) Install a rearside clip. 
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BODY - Moulding 

REMOVAL OF QUARTER REAR OUTSIDE 
MOULDING 

1. REMOVE DECK TRIM SIDE PANEL 
(See step 6 on page BO-39) 

2. REMOVE QUARTER REAR OUTSIDE MOULDING 

(a) Remove three nuts. 

(b) Remove the screw. 

(c) Using a screwdriver, pry off the outside moulding. 

HINT: Tape the screwdriver tip before use. 

(d) Disconnect the connector. 

INST ALLATION OF QUARTER REAR OUTSIDE 
MOULDING 

1. INST ALL QUARTER REAR OUTSIDE MOULDING 
(a) Connect the connector. 
(b) Tap the moulding onto the clips by hand. 
(c) Install a screw. 
(d) Install three nuts. 

2. INSTALL DECK TRIM SIDE PANEL 
(See step 6 on page BO-40) 
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BODY - Moulding BO-27 

Quarter Window Moulding 
REMOVAL OF QUARTER WINDOW MOULDING 

1. REMOVE LOWER JOINT COVER 

Remove the screw and joint cover. 

2. REMOVE UPPER MOULDING 

Slide the moulding out. 

3. REMOVE UPPER JOINT COVER 

4. REMOVE LOWER MOULDING 

(a) Remove the quarter window glass. 
(See pages 80-38 to 39) 

(b) Remove the moulding from the glass. 

INSTALLATION OF QUARTER WINDOW 
MOULDING 

1 . INSTALL LOWER MOULDING 

(a) Install the moulding to the quarter window glass. 

(b) Install the quarter window glass. 
(See page 80-40) 

2. INSTALL UPPER JOINT COVER 

3. INSTALL UPPER MOULDING 

Tap the moulding onto the clips by hand. 

4. INSTALL LOWER JOINT COVER 

Install the lower joint cover with a screw. 



BO-28 BODY - Moulding 

Upper Moulding 

Nozzle 

~ 

• Non-reusable part 

B A A B 

B 
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601709 

Back Door Moulding 
COMPONENTS 

Upper Joint Cover 

~r------- Wiper Arm 

'\:,"<---------- Side Moulding 

,!J---- Lower Joint Cover 

~----- Lower Moulding 

REMOVAL OF BACK DOOR MOULDING 

601680 

There are two types of clips for moulding installation. 

Locations of these clips are as shown in the figure. 

Carefully apply adhesive tape to protect the body. 

1. REMOVE REAR WIPER ARM 

2. REMOVE HIGH MOUNT STOP LIGHT COVER 

(a) Push on the center of the clip with a thin object to 
remove it. 

(b) Remove the cover. 
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BODY - Moulding BO-29 

3. REMOVE BACK DOOR TRIM BOARD 

(a) Remove the tonneau cover hanger. 

(b) Using a screwdriver, pry out the clips and remove the 
back door trim board. 

HINT: Tape the screwdriver tip before use. 

4. REMOVE LOWER MOULDING 

(a) Remove four nuts. 

(b) Pry loose two clips with a scraper and remove the 
moulding. 

5. REMOVE LOWER JOINT COVERS 

6. REMOVE UPPER MOULDING 

(a) Pry loose the clips with a scraper and remove the 
moulding. 

(b) Remove the nozzel from the upper moulding. 

7. REMOVE UPPER JOINT COVERS 

Remove the clip set screws and joint covers. 

8. REMOVE SIDE MOULDING 

Using a scraper, pull off the moulding. 
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BODY - Moulding 

INSTALLATION OF BACK DOOR MOULDING 

1. INSTALL SIDE MOULDING 

(a) Cut off the old adhesive around the moulding instal-
lation area. 

(b) Apply the adhesive at the moulding installation area. 

(c) Tap the new moulding onto the body flange. 

2. INSTALL UPPER JOINT COVERS 

Install the joint covers and clip set screws. 

3. INSTALL UPPER MOULDING 

(a) Install the nozzle and hose to the upper moulding. 
(b) Tap the moulding onto the clips by hand. 

4. INSTALL LOWER JOINT COVERS 

5. INSTALL LOWER MOULDING 

(a) Tap the moulding onto the clips by hand. 
(b) Install four nuts. 

6. INSTALL BACK DOOR TRIM BOARD 

7 . INSTALL HIGH MOUNT STOP LIGHT COVER 

8. INSTALL REAR WIPER ARM 



Part Name and No. 

Adhesive set 
08850-00070 

(0-15°C or 32-59°F) 
08850-00080 

(15-35°C or 59-95°F) 
08850-00090 

(35-45° C or 95-113° F) 

Dam kit 
04562-30040 

Ambient 
Part No. 

temperature 

0- 15°C 
(32 - 59°F) 08850-00070 

15-35°C 
(59 - 95°F) 

08850-00080 

35 - 45°C 
(95-113°F) 

08850-00090 

(min.) 

BODY - Windshield 

WINDSHIELD 
PREPARE ITEMS LISTED 

Contents of set 

Main agent 500 g (17.64 oz.) 
Hardening agent 75 g (2.65 oz.) 
Primer G (for glass) 20 g (0.71 oz.) 
Primer M (for body) 20 g (0.71 oz.) 
Sponge (for applying primer) 
Piano wire 0.6 mm dia. x 1 m (0.024 x 39.37 in.) 
Cartridge 

Dam 
Double-stick tape (for sticking on dam) 

Sealant gun (for applying adhesive) 
Glass of steel sheet (for mixing adhesive) 
Putty spatula (for mixing adhesive and correcting adhered parts) 
Cleaner (for cleaning adhering surface) 

1. CHOOSE SUITABLE ADHESIVE SET 

BO-31 

Quantity 

1 ea. 
1 ea. 
1 ea. 
1 ea. 
2 ea. 
1 ea. 
1 set 

Part name 
Use an adhesive set suitable for the ambient temperature. 

Windshield glass 
adhesive set 
NO.15 

Windshield glass 
adhesive set 
NO.35 

Windshield glass 
adhesive set 
NO.45 

2_ CHECK ADHESIVE USABLE TIME 

90 ~ Windshield Glass Adhesive-
After mixing the main and hardening agents, finish glass 
installation within the specified time as shown. 
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Ambient Temperature 

800120 

3. 

Example: For glass installation in ambient temperature of 
25°C (77°FI. apply adhesive set No.35 within 45 minutes_ 

CHECK ADHESIVE SETTING TIME 

First, mix the main and hardening agents. Then, perform 
a leak test only after the setting time has elapsed. 
Example: The setting time for adhesive set No.35 with 
an ambient temperature of 25°C (77°F) is 2.5 hours. 
NOTICE: Do not drive the vehicle until at least double the 
setting time has elapsed . 



BO-32 BODY - Windshield 

COMPONENTS 

Roof Side Rail Garnish 

Front Pillar Inner Garnish 

. G I 
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Glass Stopper 

Hood 

• Non-reusable part 

801687801486 

B01688801487 

Wiper Arm 

• Dam 

Windshield 

REMOVAL OF WINDSHIELD 

1. REMOVE FRONT PILLAR INNER GARNISH 

(a) Remove the assist grips. 

(b) Pry out two clips by your hand. 

(c) Pull the garnish upward to remove it. 

801686 



B1569 

B01689 

BODY - Windshield 

2. REMOVE FOLLOWING PARTS: 
(a) Map light 

(b) Inner rear view mirror 

(c) Sun visors and holders 

(d) Roof side rail garnish 

(e) Hood 

(f) Wiper arms 

3. REMOVE WINDSHIELD MOULDING 
(See pages BO-17. 18) 

4. REMOVE CLIPS (See page BO-17) 

BO-33 

Be careful not to damage the clips when removing them 
from around the glass. 
HINT: It is not necessary to remove the fasteners but 
damaged fasteners should be replaced. 

5. REMOVE WINDSHIELD GLASS 

(a) Push piano wire through from the interior. 

(b) Tie both wire ends to a wooden block or like object. 

HINT: Apply adhesive tape to the outer surface to keep 
the surface from begin scratched. 

NOTICE: When separating. take care not to damage the 
paint and interior and exterior ornaments. 

To prevent scratching the safety pad when removing the 
windshield. place a plastic sheet between the piano wire 
and safety pad. 

(c) Cut the adhesive by pulling the piano wire around it. 

(d) Remove the glass. 
NOTICE: Cut off the glass. leaving as much of the adhe-
sive layer on the body as possible. 
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BODY - Windshield 

PREPARATION OF INSTALLATION 

1. CLEAN AND SHAPE CONTACT SURFACE OF BODY 

(a) Remove any dam remaining on the body. 

(b) Cut away any rough areas with a knife. 

HINT: Leave as much adhesive layer on the body as 
possible. 

(c) Clean the cut surface of the adhesive with a piece of 
cloth saturated in cleaner. 

HINT: Even if all the adhesive has been removed, clean 
the body. 

2. IF NECESSARY, REPLACE FASTENERS 
(See page BO-18) 

3. CLEAN REMOVED GLASS BEFORE INSTALLATION 

4. 

5. 

(a) Using a scraper, remove the adhesive sticking to the 
glass. 

(b) Clean the glass with a piece of cloth in saturated in 
cleaner. 

POSITION GLASS 
(a) Place the glass with the stoppers onto the body in cor-

rect position. 
(b) Check that all contacting parts of the glass rim are 

perfectly even and do not make contact with the 
moulding fasteners. 

(c) Make reference marks between the glass and body. 
(d) Remove the glass. 

CLEAN CONTACT SURFACE OF GLASS 
Using cleaner, clean the contact surface 15 - 30 mm (0.59 
- 1.18 in.) wide on the entire glass rim. 
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BODY - Windshield 

INSTALLATION OF WINDSHIELD 
1 . INSTALL DAM 

BO-35 

(a) Apply double-stick tape at a point 7 mm (0.28 in.) from 
the glass rim. 

(b) Place the dam on the double-stick tape. 
HINT: Cut a V-wedge into the corner folds of the dam. 

NOTICE: Do not touch the glass face after cleaning it. 

2. COAT CONTACT SURFACE OF BODY WITH PRIMER "M" 

Using a brush, coat the contact surface on the body with 
primer M. 

NOTICE: 
• Let the primer coating dry for 10 minutes or more. Make 

sure that the installation of the glass is finished within 
2 hours. 

• Use care not to leave any part of the contact surface 
uncoated or excessively coated, as Primer "M" and "G" 
serve to boost the adhesive power of the adhesive to 
the glass or body. 

• Do not keep any of the opened primer M and G for later 
use. 

3. COAT CONTACT SURFACE OF GLASS WITH PRIMER "G" 
(a) Using a brush or sponge, coat the edge of the glass 

and contact surface with primer G. 
(b) Before the primer dries, wipe any excess off with a 

clean cloth to avoid too thick a coat. 
NOTICE: Be sure that installation of the glass is finished 
within 70 minutes. 

4. MIX ADHESIVE COATING 

NOTICE: 
• Be sure that installation of the glass is finished within 

usable time. (See step 2 on page BO-31) 

• Mixture should be made in 5 minutes or less. 
(a) Thoroughly clean the glass plate and putty spatula 

with solvent. 

(b) Using a putty spatula, thoroughly mix 500 g (17.64 
oz.) of the main and 75 g (2.65 oz.) of the hardening 
agents on a glass plate or such. 
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5. APPLY ADHESIVE 
(a) Cut off the tip of the cartridge nozzle, making a hole 

5 mm (0.20 in.) in diameter. Fill the cartridge with 
adhesive. 

(b) Load the cartridge into the sealer gun. 

(c) Coat the glass with adhesive on all contact surfaces 
along the ridge. 

Adhesive height: 
If there is adhesive on body 3.5 - 5.0 mm 

(0.138 - 0.197 in.) 
If there is no adhesive on body 8 - 10 mm 

(0.31 - 0.39 in.) 

6. INSTALL WINDSHIELD GLASS 

(a) Position the glass so that reference marks are lined 
up, and press in gently along the rim. 

(b) Using a spatula, apply adhesive to the glass rim. 

(c) Use a spatula to remove any excess or protruding 
adhesive. 

(d) Fasten the glass securely until the adhesive sets. 

7. INSPECT FOR LEAKS AND REPAIR 
(a) Perform a leak test after the setting time has elapsed. 

(b) Seal any leaks with auto glass sealer. 

Part No. 08833-00030 or equivalent 

8. INSTALL WINDSHIELD MOULDING 
(See page BO-18) 

9. INSTALL FOLLOWING PARTS: 
(a) Wiper arms 

(b) Hood 

(c) Roof side rail garnish (w/o sport roof) 

(d) Sun visors and holders 
(e) Inner rear view mirror 

(f) Map light 

10. INSTALL FRONT PILLAR GARNISH AND ASSIST GRIP 
(See step 1 on page BO-32) 

11. INSTALL AND ADJUST HOOD 
(See page BO-3) 

NOTICE: Wait at least twice the setting time before driv-
ing the car. 



Part Name and No. 

Butyl tape set 
(08850-00065 ) 

Materials required 

Clip 

BODY - Quarter Window Glass 

QUARTER WINDOW GLASS 
PREPARE ITEMS LISTED 

Contents of Set 

Butyl tape 9 mm dia. x 2,500 mm (0.35 x 98.43 in.) 

Primer 5 cc (0.17 fl.oz.) 

Sponge (for applying primer) 

Piano wire 1 mm dia. x 600 mm (0.04 x 23.62 in.)(for slicing off glass) 

Cleaner (for cleaning adhering surfaces) 

COMPONENTS 

l Moulding 

~ ~~"'6 .. I_ Quarter Window Glass 

~ ~ROOf Sid, '00" G",nl,h 

Tonneau Cover Retractor 

BO-37 

fill @j 
Deck Trim Rear Cover 

Coat Hook --+~ 

Front Shoulder Belt 
and Guide 

Quarter Trim Front Base 

440132,43) 

and Ornament 

I kg-cm (ft-Ib, N·m) I Specified torque 

/---- Seat Back 

Deck Trim Side Panel 

Seat Cushion 

803519 



BO-38 

-,-

~~ 

BODY - Quarter Window Glass 

801693 

REMOVAL OF QUARTER WINDOW GLASS 
1. REMOVE FOLLOWING PARTS: 

(a) Tonneau cover retractor 

(b) Deck trim rear cover 

2. REMOVE REAR SEAT CUSHION AND BACK 

3. REMOVE FRONT SHOULDER BELT ANCHOR BOLT AND 
BELT GUIDE 
(a) Remove the front shoulder belt anchor bolt. 
(b) Remove the belt guide set screw and guide. 

4. REMOVE QUARTER TRIM PANEL 
(a) Remove the screw and the seat back striker cover. 
(b) Using a screwdriver, remove the quarter trim or-

nament. 
(c) Remove four screws. 
(d) Using the screwdriver, remove the quarter trim. 
HINT: Tape the screwdriver tip before use. 

5. REMOVE SPEAKER GRILLE 
(a) Remove the screw. 
(b) Pry the three clips, and remove the speaker grille. 



BODY - Quarter Window Glass BO-39 

801697 

B03542 

801702 

6. REMOVE DECK TRIM SIDE PANEL AND SPEAKER BOX 

(a) Remove five screws and the deck side trim. 

(b) 'Remove three screws and the speaker box. 

7. REMOVE REAR SHOULDER BELT ANCHOR BOLT AND 
BELT GUIDE 

8. REMOVE ROOF SIDE INNER GARNISH 

(a) Remove the screw and the hook. 
(b) Remove four screws. 

(c) Using a screwdriver, pry the clips and remove the roof 
side inner garnish. 

HINT: Tape the screwdriver tip before use. 

9. REMOVE QUARTER WINDOW GLASS MOULDING 
(See page BO-27) 

10. REMOVE QUARTER WINDOW GLASS 

(a) Remove the four upper retainers. 

(b) Remove the retainer nuts. 

(c) Using piano wire, cut loose the adhesive. 
(d) Remove the glass. 

NOTICE: Do not damage the clips and the body. 



BO-40 

----~ 

t'r~·Y 

§: 
~A 

-( 

J 

" ( 

5mm 
(0.2 in.) 

BODY - Quarter Window Glass 

B01704 

B01705 

801706 

INSTALLATION OF QUARTER WINDOW GLASS 
1. CLEAN BODY OR GLASS 

Wipe off any adhesive left on the body or glass with cleaner. 

2. INSTALL QUARTER WINDOW GLASS 
(a) Using a sponge, apply the primer around the entire 

ceramic application area. 

HINT: Apply primer evenly and to the ceramic application 
area only. 
(b) Let the primer coating dry for 10 minutes. 

(c) Install the seal to the glass. 
HINT: Overlap the seal approx. 25 mm (0.98 in.) at the 
bottom of the glass. 
(d) Install the lower outside moulding to the glass. 
(e) Install the four upper retainer. 
(f) Install the window glass to the body. 
(g) Install the retainer nuts. 

3. INSTALL QUARTER WINDOW GLASS MOULDING 
(See page BO-27) 

4. INSTALL ROOF SIDE INNER GARNISH 
(See page BO-39) 

5. INSTALL REAR SHOULDER BELT ANCHOR BOLT AND 
BELT GUIDE 

6. INSTALL SPEAKER BOX AND DECK TRIM SIDE PANEL 
(See page BO-39) 

7 . INSTALL SPEAKER GRILLE 
(See page BO-38) 

8. INSTALL QUARTER TRIM PANEL AND SEAT BACK HINGE 
(See page BO-38) 

9. INSTALL FRONT SHOULDER BELT ANCHOR BOLT AND 
BELT GUIDE (See page BO-38) 
Torque: 440 kg-em (32 ft-Ib, 43 N ·m) 

10. INSTALL REAR SEAT BACK AND CUSHION 
(See page BO-38) 

11. INSTALL DECK TRIM REAR COVER AND TONNEAU 
COVER RETRACTOR 



• Non-reusable part 

BODY - Back Door Glass 

BACK DOOR GLASS 
PREPARE ITEMS LISTED 
(See page BO-31) 

COMPONENTS 

BO-41 

Wiper Arm ---------\\\\ 

Back Door Glass 

B01708 

0------:..:.------ Clip 

Moulding 

~---- Back Door Glass Spacer 

7-----L~----Tonneau Cover Hanger 

~~d3-::::::::~:=:::==~""'------- Back Door Trim Board 

REMOVAL OF BACK DOOR GLASS 

1. REMOVE HIGH MOUNT STOP LIGHT COVER 
(See step 2 on page BO-28) 

2. REMOVE BACK DOOR TRIM BOARD 
(See step 3 on page BO-28) 

3. REMOVE HIGH MOUNT STOP LIGHT 

(a) Remove the set bolts. 

801707 

(b) Remove the wire connector from the high mount stop 
light bracket. 



BO-42 

Double-Stick ~D 

~'m 
Glass 15 mm 

i \@ 
~--------~ 

B A A A B 

A B 

~ ~ 
Clip 

BODY - Back Door Glass 

B00031 

BO 1709 

4. DISCONNECT DEFOGGER WIRE CONNECTORS 

5. REMOVE REAR WIPER ARM 

6. REMOVE BACK DOOR MOULDING AND CLIPS 
(See pages BO-28, 29) 

7. REMOVE BACK DOOR GLASS 

HINT: Remove the glass in the same manner as the wind-
shield. (See step 5 on page BO-32) 

INSTALLATION OF BACK DOOR GLASS 
1. CLEAN BODY AND GLASS 

(See page BO-34) 

2. INSTALL BACK DOOR GLASS 
(a) Install the dam; 

Apply double-stick tape at a point 15 mm (0.59 in.) 
from the glass rim. 

(b) Place the dam on the double-stick tape. 
HINT: Cut a V-wedge into the corner folds of the dam. 

NOTICE: Do not touch the glass after cleaning it. 
(c) Install the two back door glass spacers. 
(d) Install the glass in the same manner as the windshield. 

(See page 80-35) 

3. INSTALL UPPER MOULDING CLIPS 

4. INSTALL BACK DOOR MOULDING 
(See page BO-30) 

5. INSTALL REAR WIPER ARM 

6. CONNECT DEFOGGER WIRE CONNECTORS 

7 . INSTALL HIGH MOUNT STOP LIGHT 

8. INSTALL BACK DOOR TRIM BOARD 

9. INSTALL HIGH MOUNT STOP LIGHT COVER 



BODY Sport Roof 

SPORT ROOF 
COMPONENTS 

able Roof Panel Remov Mounting Bolt 

80-43 

lRemovable Roof 
Bracket 

Removable Roof 
\ "~=9--- Bracket Cover 

"~r~ 
Removable Roof 
Headlining 

Snap Ring 

Spring 

.e ------8 Spring & __ _ 
Mounting Bolt 

Front Roof Bracket ~ 

M,p Ugh' l ___ _ 

Front Pillar Inner 
Garnish 

Roof Side Moulding 

Front Roof Headlining 

f 
I nner Rear 
View Mirror 

Roof Side 
Weatherstrip 

Roof Headlining 
Rear Trim 

Rear Roof 
Headlining 

Roof Side 
Inner Garnish 

\ 

'~~~] A 

Front Holder 
and Cover 

Rear Holder 
and Cover 

803463 



80-44 BODY - Sport Roof 

ON-VEHICLE INSPECTION 

INSPECT REMOVAL ROOF PANEL ALIGNMENT 
(a) With the removable roof installed, check for water 

leakage. 
(b) Check for a difference in clearance and level between 

the removable roof panel and roof panel. 

Clearance: 
/ Front side 6.0 ± 2 mm (0.236 ± 0.08 in.) 

L;:::::::::::::. __ =:!~~~=======~BO~18~95 Rear side 6.5 ± 0.2 mm (0.256 ± 0.008 in.) 

Front Side Rear Side 

Removable Roof 

~=;~-
Front Roof Rear Roof 

B01896 B01897 

Left and right side Less than 2 mm (0.08 in.) 

Level: 
Front sl'de 0 +1.5 (0 +0.059. ) 

-2.0 mm -0.079 In. 

Rear side 0 ± 1.5 mm (0 ± 0.059 in.) 

ADJUSTMENT OF REMOVABLE ROOF 

1. REMOVE REMOVABLE ROOF HEADLINING 
(See page BO-47) 

2. REMOVE REAR ROOF HEADLINING 
(See page BO-46) 

3. ADJUST CLEARANCE 
_ Adjust by loosen ing the removable roof bracket bolts 

-( 

and rear bracket bolts, and move the removable roof 
to the forward and rearward. 

4. ADJUST LEVEL 
Select the shim that makes the level difference between 

"--_-'----'-'_-'---'--_____ B:..::.O.,;,.:,'B-.:.39..:..BO'-'B'--I34 the rear side of removable roof panel and rear roof panel 
minimum. 

Thickness mm (in.) 

1.0 (0.039) 
2.0 (0.079) 

5. INSTALL REAR ROOF HEADLINING 
(See page BO-47) 

6. INSTALL REMOVABLE ROOF HEADLINING 
L--_____________ BO_ 'B4---J3 (See page B0-48) 



B01687 B01486 

B01688 B01487 

B01830 

B01844 

Bracket 

BODY - Sport Roof 

Front Roof Bracket 
REMOVAL OF FRONT ROOF BRACKET 
(See page BO-43) 
1. REMOVE FRONT PILLAR INNER GARNISH 

(a) Remove the assist grips. 

(b) Pry out the two clips by your hand. 

(c) Pull the garnish upward to remove it. 

2. REMOVE FOLLOWING PARTS: 
(a) Map light 

(b) Inner rear view mirror 

(c) Sun visors and holders 

3. REMOVE FRONT ROOF HEADLINING 

4. REMOVE FRONT ROOF BRACKET 

80-45 

Remove the front roof bracket with the mounting bolt and 
spring. 

INSTALLATION OF FRONT ROOF BRACKET 
(See page BO-43) 

1. INSTALL FRONT BRACKET 
Install the spring, mounting bolt and bracket as shown. 

2. INSTALL FRONT ROOF HEADLINING 

3. INSTALL FOLLOWING PARTS: 
(a) Sun visors and holders 
(b) Inner rear view mirror 
(c) Map light 

L-_____________ BO_'84----J2 4. INSTALL FRONT PILLAR INNER GARNISH 



80-46 

801845 

801846 

801834 

BODY - Sport Roof 

Rear Roof Bracket 
REMOVAL OF REAR ROOF BRACKET 
(See page BO-43) 

1. REMOVE REMOVABLE ROOF 

HINT: Before removal, measure and memorize the 
clearance and level. 

2. REMOVE ROOF HEADLINING REAR TRIM 

Remove the two screws and rear trim. 

3. DISCONNECT ROOF SIDE INNER GARNISH 

Disconnect the upper side of inner garnish to make the 
clearance between the inner garnish and roof headlining. 
H I NT: Do not damage, the inner garnish. 

4. REMOVE REAR ROOF HEADLINING 

Slide the rear roof headlining forward. 
HINT: Do not damage the roof headlining. 

5. REMOVE REAR ROOF BRACKET 

INSTALLATION OF REAR ROOF BRACKET 
(See page BO-43) 

1. ADJUST REMOVABLE ROOF 
(See page BO-44) 

2. INSTALL REAR ROOF BRACKET 



/ I / , 

801835 

801836 

801837 

BODY - Sport Roof 80-47 

3. INSTALL REAR ROOF HEADLINING 
To prevent rear roof headlining damage, cover the upper 
side inner garnish with a piece of vinyl hose or such. 
HI NT: Do not damage the rear roof headlining. 

4. CONNECT ROOF SIDE INNER GARNISH 

5. INSTALL ROOF HEADLINING REAR TRIM 

6. INSTALL REMOVABLE ROOF 

Removable Roof 
REMOVE REMOVABLE ROOF 
(See page BO-43) 

1. REMOVE REMOVABLE ROOF SIDE MOULDING 
(a) Using a screwdriver, remove the screw and weather-

strip. 

(b) Remove the roof side moulding and four screws. 

2. REMOVE REMOVABLE ROOF HEADLINING 
Remove the roof headlining ornament. 
HINT: Tape the screwdriver tip before using. 



BO-48 

801838 

801841 

BODY - Sport Roof 

3. REMOVE REMOVABLE ROOF BRACKET 

(a) Remove two screws and the roof bracket cover. 

(b) Using snap ring pliers, remove the snap ring while 
pushing the mounting bolt. 

(c) Remove the mounting bolt and spring. 

(d) Remove two bolts, the shim and the roof bracket. 

INSTALLATION OF REMOVABLE ROOF 
(See page BO-43) 

1. INSTALL REMOVABLE ROOF BRACKET 

(a) Install the spring and mounting bolt. 
(b) Using snap ring pliers, install the snap ring. 

2. ADJUST REMOVABLE ROOF 
(See page BO-44) 

3. INSTALL REMOVABLE ROOF HEADLINING 

4. INSTALL REMOVABLE ROOF SIDE MOULDING 
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B01B32 

B01833 

B01831 

BODY - Sport Roof 

Front Holder and Rear Holder 
REMOVAL OF FRONT HOLDER AND REAR 
HOLDER 

BO-49 

1. REMOVE FRONT HOLDER FROM DECK TRIM 
SIDE PANEL 

(a) Remove the two screws and front holder cover. 

(b) Remove two screws and the front holder. 

2. REMOVE REAR HOLDER AND DECK TRIM REAR 
COVER 
(a) Remove the holder cover. 

(b) Remove the holder and two screws. 

INSTALLATION OF FRONT HOLDER AND 
REAR HOLDER 

INSTALL FRONT HOLDER AND REAR HOLDER IN 
REVERSE SEQUENCE OF REMOVAL 



BO-50 BODY - Safety Pad 

SAFETY PAD 
COMPONENTS 

No.4 Heater to Register Duct 

Steering Column 
Cover 

©©~©~ ©~ 
Defroster Nozzle ~strument Panel 

Mount No.1 Bracket 
USA 

Meter Hood ® @ ®1~ 
Retainer © © ~ ~© 

~~ © © ~O 
Instrument Panel ~® c1/ ~ 
No.1 Bracket f ©e(© ~. ~. 
S'd D f ® No.3 Heater to 
NI e I e roster Register Duct 

Steering Wheel ~ ~ 0 

ESCECU~ 0 
ozz e 

Heater to Register ~ 
Duct 

EFI ECl .." No.3 Instrument Panel Register 

Foot Rest 

Combination Meter 

© © 

©~ 
~ 

b © ~ Glove Compartment Panel 

©~ 'b.:::....-. _____ _ 
"~ Door Lock Striker 

© ©© ©© 

©~© 
©~I 

Heater Control 

® 

~_-- Glove Compartment 
~ Door 
-- © 

© 

~ Glove Compartment 
_v~rJS0 Door Reinforcement 

00 © \(Y 

© ~>C 
Instrument Cluster ! ©©©© @ Radio and Stereo 

Finish Panel@ C ~D ~@ 
Instrument Center "\l~ © Ash Receptacle 
Cluster Finish Panel ~C ©~ Retainer 

Instrument Lower ------I!!J . ~ ~ :Sh Receptacle 
Finish Panel Shift Lever Knob -o© @ ox 

Shift Hole Cover A ~ Instrument Panel -4F ~~ Console Box Carpet ~ No.2 Under Cover 

Instrument ~ I rtY @~ 
Cowl LH Coin Box ~ ¢ ~© ~ C.owl R.H 
Side Trim ©:YC © IJJ"@ a ~ Side Trim 

No.1 Heater to 'V -fi@ a ~ '" 
Register Duct Console Box Pocket @~ D 

No.2 Heater to © .. ,,~ @ Instrument Panel Cup Holder 

Register Duct ~ 0' 

Instrument Panel ~© r1J ® 
No.1 Under Cover © ® ~!O- Instrument \ 

C '" )/ Panel Hole Cover @ 
Lower I nstrument ------If'? ® rf) Console Box 
Panel Pad c®-- Instrument Panel 

~ Lower No.1 Register 

Engine Hood Release Lever ---~ 
©© 

801718 



Code Shape Size Code 

~ ¢ = 6 (0.24) 
A C 

L = 20 (0.79) 

~ 
¢ = 5 (0.20) 

B D 
L = 18 (0.71) 

G i ¢ = 6 (0.24) 

B04474 

BODY - Safety Pad BO-51 

HINT: Screw sizes in the previous illustration are indicated 
by following the code below for removal and installation 
of safety pad. 

mm (in) 

Shape Size Code Shape Size 

¢ = 5.22 
(0.2055) E i ¢ = 6 (0.24) 

L = 16 (0.63) cp. 
¢ = 5.22 

(0.2055) F 
L = 20 (0.79) 

REMOVAL OF SAFETY PAD 
(See page BO-50) 

ij ¢ = 6 (0.24) 

B03544 

1 . TILT DOWN AND PUT OUT STEERING WHEEL 

2. DISCONNECT BATTERY CABLE FROM NEGATIVE 
TERMINAL 
CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is turned 
to the "LOCK" position and the negative (-) terminal ca-
ble is disconnected from the battery. 

3. REMOVE STEERING WHEEL 
USA (See step 1 to 2 on page SR-5) 
CANADA (See step 1 to 2 on page SR-6) 
NOTICE: The steering wheel pad should be placed with 
the pad top surface facing up. 

4. REMOVE STEERING COLUMN COVER 

5. REMOVE INSTRUMENT PANEL NO.1 UNDER COVER AND 
LOWER INSTRUMENT PANEL PAD 
(a) Remove two screws and engine hood release lever. 



BO-52 

804475 

801722 

801723 

BODY - Safety Pad 

(b) Using a screwdriver, remove instrument panel hole 
cover. 

HINT: Tape the screwdriver tip before use. 

(c) Remove four bolts and two screws. 
(d) Remove lower instrument panel No.1 under cover and 

lower instrument panel pad. 

6. REMOVE INSTRUMENT LOWER FINISH PANEL 

(a) Pull out the lower finish panel. 

(b) Disconnect the connectors from the switches. 

7. REMOVE INSTRUMENT CENTER CLUSTER FINISH PANEL 

(a) Remove the ash tray. 

(b) Remove the two screws and ash retainer from the 
panel. 

(c) Remove the shift lever knob.(M/T only) 

(d) Remove the three screws. 
(e) Disconnect the connectors and remove the panel. 

8. REMOVE INSTRUMENT CLUSTER FINISH PANEL 

Remove the seven screws and panel. 



601725 

.I 
601748 

603662 

I ) 
---

601726 

601727 

BODY - Safety Pad BO-53 

9. REMOVE COMBINATION METER 

(a) Remove the four screws. 

(b) Disconnect the connectors and remove the meter. 

10. REMOVE CONSOLE BOX 

11. 

12. 

13. 

14. 

(a) Remove the console box carpet and the coin box. 

(b) Remove the eight screws and the cup holder. 

(c) Disconnect the connectors and remove the console 
box . 

REMOVE HEATER CONTROL 

(a) Remove the three screws. 
(b) Disconnect the connectors and remove the heater 

control. 

REMOVE RADIO AND STEREO 

(a) Remove the four screws. 
(b) Disconnect the connectors and radio antenna cable. 
(c) Remove the radio and stereo. 

REMOVE INSTRUMENT PANEL NO.2 UNDER COVER 

Remove the three screws and cover. 

REMOVE GLOVE COMPARTMENT DOOR 

Remove the two screws and door. 



BO-54 

601750 

604476 

604477 

601729 

BODY - Safety Pad 

15. REMOVE GLOVE COMPARTMENT PANEL 
(a) Remove the two screws and door lock striker. 
(b) Remove the two screws and a clip. 
(c) Remove the light from the panel and remove the panel. 

16. REMOVE COWL RH SIDE TRIM 
Remove the nut and trim. 

17. REMOVE FOOT REST 
Remove two screws and the rest. 

18. REMOVE COWL LH SIDE TRIM 
Remove the nut and the side trim. 

19. REMOVE GLOVE COMPARTMENT DOOR 
REINFORCEMENT 
Remove the two screws, bolt and reinforcement. 

20. REMOVE GLOVE COMPARTMENT DOOR COURTESY 
SWITCH 



U3257 

801752 

801754 

BODY - Safety Pad 

21. REMOVE EFI ECU AND ESC ECU 

(a) Remove two screws and remove EFI ECU. 

(b) Disconnect the connectors. 
(c) Remove two screws and remove ESC ECU. 

(d) Disconnect the connectors. 

22. REMOVE SAFETY PAD 

BO-55 

(a) Push on the pawls of the meter bracket and pull it from 
the safety pad. 

(b) Disconnect the driver side wire harness connectors. 

(c) Disconnect the passenger side wire harness con-
nectors. 

(d) Disconnect the console box side wire harness from 
the body. 

(e) Remove the two screws and assist grip. 

(f) Remove the front pillar garnish. 



BO-56 

601906 

601755 

/~ 
-- {--------

l __________ _ 

U4560 U4559 

BODY - Safety Pad 

(g) Remove the five nuts, two screws and bolt. 

601730 

(h) The safety pad has a boss on the reverse side for 
clamping onto the clip on the body side. Therefore, 
when removing, pull upward at an angle. 

23. REMOVE NO.1 HEATER TO REGISTER DUCT 
Remove the two screws and duct. 

24. REMOVE SIDE DEFROSTER NOZZLE AND DUCT 

25. REMOVE INSTRUMENT PANEL MOUNT NO.1 BRACKET 
Remove the three screws and bracket. 

26. REMOVE INSTRUMENT PANEL NO.1 BRACKET 
Remove the two screws and bracket. 



801757 

801758 

U3257 

BODY - Safety Pad 

27. REMOVE DEFROSTER NOZZLE 

Remove the five screws and nozzle. 

28. REMOVE NO.4 HEATER TO REGISTER DUCT 

Remove the three screws and duct. 

BO-57 

29. REMOVE WIRE HARNESS AND JUNCTION BLOCK 

Remove the nine screws and wire harness with junction 
block. 

30. REMOVE NO.3 INSTRUMENT PANEL REGISTER 

INSTALLATION OF SAFETY PAD 
(See page BO-50) 

INSTALL SAFETY PAD PARTS FOLLOWING REMOVAL 
SEQUENCE IN REVERSE 

HINT: When reinstall the speedometer cable, first pull on 
the cable guide casing. 



BO-58 

w/o Seat Vertical Adjuster 

185(13,18)11----------

II 1118;';5:1(1-:131, tl1811) l-I---t@. 

375 (27,37) 11-------

wi Seat Vertical Adjuster 

185 (13, 18) 

111Ro85~(~1~3,11~81)~I--~ 

I kg-cm (ft-Ib. N-m) I : Specified torque 

BODY - Seat 

SEAT 
Front Seat 
COMPONENTS 

1Ii\,---+----- Seat Adjuster 

375 (27, 37) I 

185(13,18) I 

/<\c--+------ Seat Adjuster 

375 (27,37) 

185 (13, 18) 

801770 
801771 



w / Power Seat 

185 (13, 18) 

185 (13, 18) 

I 375 (27, 37) ---~ 

601759 

Matchmarks 
601760 

BODY - Seat BO-59 

COMPONENTS (Cont'd) 

~----- Seat Adjuster 

I 375 (27,37) I 

185 (13, 18) I 

601772 

ASSEMBLY OF FRONT SEAT 

PRECAUTION: Pay attention items below when assem-
bling the front seat. 
(a) To prevent warpage of the seat adjuster, carry out this 

operation on a level surface. 

(b) Move the upper arm to the forward most position by 
turning the adjuster knob fully. 

(c) Align the matchmarks of the seat adjuster inner by 
turning the hinge pin. 



BO-60 

Seat Back Hinge------=((lmI 

BO 1787 

BODY - Seat 

(d) Be sure to keep both lower brackets aligned when in-
stalling the connecting pipe. 

(e) Temporarily tighten the seat back set bolts and tor-
que the bolts in order. 

(f) After assemble the front seat, check that the seat ad-
juster outer and inner locks are securely locked. 
If they are not securely locked, reassemble the seat 
adjuster. 

Rear Seat 
COMPONENTS 

240 (17, 24) 80 (69 in.·lb, 7.8) 

80 (69 in.-Ib, 7.8) 

Seat Back Lock 

175 (13, 17) I 

I 175 (13, 17) I 

80 (69 in.-Ib, 7.8) 

Seat Center Hinge 

[iiCm (ft-Ib, N·m) I : Specified torque B01712 



Front Seat Belt 

BODY Seat 

SEAT BELT 
COMPONENTS 

BO-61 

440 (32, 43) j-____ --LLL----<Si" 

Outer Belt -------'---I 

440 (32, 43) 1---"~'-----t7.,;;:::~ 

+-_~....l,-_~=--_---J 80 (69 in.·lb, 7.8) 

r-~+-~--~~~-----------ELR 
~-~-~~~-------~~44-0-(3-2-,-43-)~ 

CRS, TETHER ANCHOR 
(CANADA ON L Y) 

~L--_________ ---I 440 (32,43) 210 (15,21) 

Rear Seat Belt 

803206 

Outer Belt __ +-!+ __ ~~_":::::==~---=::1II--'/c~~~ 

»'f'~----A.---E LR 
I 440 (32,43) I 

440 (32,43) 
"-_--','/'r-------Inner Belt 

[kg-cm (ft-Ib, N·m) I Specified torque 
803661 
801713 



BO-62 

600633 

BODY - Seat Belt 

SEAT BELT 
[Emergency Locking Retractor (ELR) Type] 
1. RUNNING TEST (IN SAFE AREA) 

(a) Fasten the front seat belt. 
(b) Drive the car at 10 mph (16 km/h) and make a very 

hard stop. 
(c) Check that the belt is locked and cannot be extended 

at this time. 

HINT: Conduct this test in a safe area. If the belt does 
not lock, remove the belt mechanism assembly and con-
duct the following static check. Also, whenever installing 
a new belt assembly, verify proper operation before instal-
lation. 

2. STATIC TEST 
(a) Remove the locking retractor assembly. 
(b) Tilt the retractor slowly. 

(c) Verify that the belt can be pulled out at a tilt of 15 
degrees or less, and cannot be pulled out at over 45 
degrees of tilt. 

If a problem is found, replace the assembly. 
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BODY - Body Dimensions 

BODY DIMENSIONS 
ENGINE COMPARTMENT 

J 

1,450 
(57.09) 

The dimensions in the following drawing indicates actual 
distance. Therefore, please use the dimensions as a reference. 

Symbol 

A, a 

B,b 

C, c 

D 

E, e 

F, f 

G, g 

H,h 

I, i 

J, j 

K 

Nomenclature 

Front fender installation nut - front 

Front spring support hole - rear 

Front fender installation nut - rear 

Cowl top panel center mark 

Front side member standard hole 

Suspension member rear installation hole - upper 

Retractable light bracket installation nut - upper 

Radiator seal installation hole - lower 

Front fender side installation hole 

Cowl top panel standard hole 

Hood lock support brace installation nut 

Hole dia. 

8 (0.31) 

11 (0.43) 

8 (0.31) 

15 (0.59) 

17 (0.67) 

11 (0.43) 

7 (0.28) 

8 (0.31) 

10 (0.39) 

7 (0.28) 

BO-63 

mm (in.) 

801788 
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"" -.J 
00 
o 

1~10 _I 
~7.63) 

------~ !-

RH 

FR+ - ··1;110-'\ 1 
(43.70) 

LH 

Symbol 

L 

M,m 

N, n 

0, a 

P, P 

._ .• z 

I.. 1,149 1 I (45.24) -
561 . 

(22.09) -----j 
Z-z 

1,371 
(53.97) 

r~t~~.~f. L3;;r~"\:~ 
614 I~ / 601 I 

(24. ~7) ,(:// (23.66) 

L, I 
266 

(10.47) 

M,m 
257 

(10.12) 

N, n 0,0 
250 250 

(9.84) (9.84) 

Nomenclature 

Front side member bumper front installation hole-Lower 

Front side member bumper front installation hole-Lower 

Stabilizer front installation nut 

Suspension member front installation hole - lower 

Suspension member rear installation hole - lower 

Front floor under reinforcement standard hole 

NOTICE: True up the mounting section of the 
front airbag sensor very carefully and accurately The dimensions in the following drawing indicates actual 
so that the sensor can be mounted at the correct distance. Therefore, please use the dimensions as a reference. 
angle. 

P,p 
33 

(1.30) 

Hole dia. 

15 (0.59) 

17x15(O.67xO.59) 

11 (0.43) 

17 (0.67) 

17 (0.67) 

10 (0.39) 

Q,q 
29 

(1.14) 

Symbol 

R, r 

S, s 

T, t 

U, u 

Y, y 

Z, z 

R, r S, s 
142 126 

(5.59) (4.96) 

T, t 
335 

(13.19) 

Nomenclature 

u, u 
326 

(12.83) 

Suspension member front installation hole - outer 

Center floor side member standard hole 

Suspension member rear installation hole 

Rear floor side member standard hole 

Airbag front sensor installation nut - front 

Airbag front sensor installation nut - rear 

Imaginary 
Standard 
Line 

mm (in.) 

Hole dia. 

19 (0.75) 

18(0.71) 

25x18(O.98xO.71) 

18(0.71) 

9 (0.35) 

9 (0.35) 

Q, q Front floor No.2 reinforcement standard hole 10(0.39) 

C 
:2 
C 
m 
:::a 
Dl 
0 
C 
-< 

~ o 
0, 
,J::o 

~ 
0 
C 
-< 
I 

OJ 
0 
a. 
-< 
0 
3 
CD 
:::J 
en 
0 
:::J 
en 



BODY - Body Dimensions 

LUGGAGE COMPARTMENT 

HINT: The luggage compartment measure
ment is to be made between the two dot
marked points as shown in the figure above. 

The dimensions in the following drawing indicates actual 
distance. Therefore, please use the dimensions as a reference. 

Symbol Nomenclature 

v Back door opening frame center mark 

W,w Rear suspension spring support hole - inner 

x, x Rear floor pan bumper installation hole - front 

x, x Point 

Hole dia. 

2 (0.08) 

9 (0.35) 

40(1.57) 

BO-65 

mm (in.) 

BOI790 
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AC-2 AIR CONDITIONING SYSTEM - General Information 

GENERAL INFORMATION 
ELECTRICAL PARTS 

Before removing and inspecting the electrical parts, set the 
ignition switch to the LOCK position and disconnect the 
negative (-) terminal cable from the battery. 

CAUTION: Work must not be started until after at least 
20 seconds or longer from the time the negative (-) ter-
minal cable is disconnected. 

SRS AIRBAG SYSTEM 

Failure to carry out service operations in the correct se-
quence could cause the airbag system to deploy, possibly 
leading to a serious accident. 
When removal or installation of the parts and the yellow 
wire harness and connector for the airbag is necessary, 
refer to the precautionary notices in the AB section before 
performing the operation. 

COOLING SYSTEM 
1. WHEN HANDLING REFRIGERANT (R-12L FOLLOWING 

PRECAUTIONS MUST BE OBSERVED; 

(a) Do not handle refrigerant in an enclosed area or near 
an open flame. 

(b) Always wear eye protection. 
(c) Be careful that liquid refrigerant does not get in your 

eyes or on your skin. 
L--______________ A_C_16_0--'1 If liquid refrigerant gets in your eyes or on your skin; 

AC1602 

AC1603 

• Do not rub. 
• Wash the area with lots of cool water. 

• Apply clean petroleum jelly to the skin. 

• Go immediately to a physician or hospital for profes-
sional treatment. 

• Do not attempt to treat yourself. 

2. WHEN REPLACING PARTS IN REFRIGERANT LINE; 

(a) Discharge the refrigerant in the line slowly before 
replacement. 

(b) Insert a plug immediately in disconnected parts to pre-
vent the entry of moisture and dust. 

(c) Do not leave a new condenser or receiver, etc., lying 
around with the plug removed. 



Charging 
Valve 

Wrong 

AIR CONDITIONING SYSTEM - General Information AC-3 

AC1604 

Correct 

AC1608 

AIC ON 

AC1609 

AC1610 

(d) Discharge the refrigerant from the charging valve be-
fore installing a new compressor. 

If the refrigerant is not discharged first, compressor oil will 
spray out with the refrigerant gas when the plug is 
removed. 

(e) Do not use a torch for tube bending or lengthening 
operations. 

If tubes are heated with a torch, a layer of oxidation forms 
inside the tube, causing the same kind of trouble as an ac-
cumulation of dust. 

3. WHEN HANDLING REFRIGERANT CONTAINER 
(SERVICE CAN); 

(a) The container must never be heated. 

(b) Containers must be kept below 40°C (104°F) 

(c) If warming a service can with hot water, be careful 
that the valve on top of the service can is never im-
mersed in the water, as the water may permeate the 
refrigerant cycle. 

(d) Empty service cans must never be re-used. 

4. WHEN AIC IS ON AND REFRIGERANT GAS IS BEING 
REPLENISHED; 

(a) If there is not enough refrigerant gas in the refriger-
ant cycle, oil lubrication will be insufficient and com-
pressor burnout may occur, so take care to avoid this. 

(b) If the valve on the high pressure side is opened, 
refrigerant flows in the reverse direction and could 
cause the service can to rupture, so open and close 
the valve on the low pressure side only. 

(c) If the service can is inverted and refrigerant is loaded 
in a liquid state, the liquid is compressed and causes 
the compressor to break down, so the refrigerant must 
be in a gaseous state. 

(d) Be careful not to load too much refrigerant gas, as this 
causes trouble such as inadequate cooling, poor fuel 
economy, engine overheating, etc. 

5. WHEN USING GAS-CYLINDER TYPE GAS LEAK TESTER; 

(a) As a naked flame is used, first make sure that there 
are no flammable substances nearby before using it. 

(b) Be careful, as a poisonous gas is produced when • 
refrigerant gas comes in contact with heated parts. 



AC-4 AIR CONDITIONING SYSTEM - Air Conditioning System Circuit 

AIR CONDITIONING SYSTEM CIRCUIT 

7M-GTE Engine 

@VSV @ ~~~~sure@ Magnet lC ® Magnet lC @ Fan Relay @ Hlgh @ Fan Re lay No.2 
SWltch Clutch Clutch No 1 Pressure (A/T Only) 

12 

FUSE 20A 

FL CDS Fan 40A 

AL TER FL U ~Tal115A 
FL 

~ 
MAIN ~ lACC) CIG 15A 

AMI ~ i~i~l GAGE 7. 5A . (AM2~ ...:.... Battery 

IG SWI tch 

0 

Heater Relay 

® 1 

Solar Sensor 2 

o~3 ® 2 4 

In-Car Sensor 

~,;, 
I-------- 5 
r---- 6 
r---- 7 

~ 8 r----13 

~1~7-8 OFLJ]L 3 -12 E ON 00.8 
F~ 2 ==9 

Ll14-tl~ 1~ ~ \0 
6 -

~fr" (DA/C Ampllfler 

2 0 
®nlermlstor 1 

(DBlower' M 1 
Motor 2 

6 

0810wer 
J 

ResIstor 2 
1 . 

(DFRS/REC Control 

~i 
I Servo Motor 

~: L:l ~ 7 
5 
6 

f 
Relay Swltch 

~f1 ~ j 12 32 " 

I----J '------J I I "j" 

1 l" 

k!~" @ H Fan Relay H HF Fan Motor 
No.3 No.3 
(AIT Only) M (AIT Only) 

to EFI 

56 87 20 25 17 3 2 <'2 \0 1819 

I 
"~8 

1 3 4 2 2 7 8 3 9 6 5 12 4 1011 

~ ~~ f~ Il ~ ~ I~ 

~ H 

~ 20' C 40' C H 
H 

A CAlC 
OFF ON 

@program @Water@Alr Mix 
SWItch Temp Servo Motor 

Switch 
No.1 

To Auto Cut Relay 

1113 141515 

11 
II I 

7116 10295128133 " 
FACE 8- I~I~ ~ a/L I--
FOOT 

~ 
F/O 

OEF 

52 SI 
H2 HI 

~Alr Vent Moae 
Control 
Servo Motor 



AIR CONDITIONING SYSTEM - Air Conditioning System Circuit 

@ Fan Motor 
No 1 

@ Fan Motor ~ Amblent Sensor 
No 2 

@ Water Temp. @ Water Temp. 
SWl tch No 3 SWl tch No 2 

$1 ii fl Rheostat 
, , 2 

R 20 N-

1* 1* * ' >. 

24N+ 

2 IG 
29U02 

12 HR 

275T-

25 STt 

21 SG 
22 TAM 

9 H2 5 V2 

14 MGC 

26 TRP 
28 Me 
23 MH 

3 8 AUTO 4 HI 
13 MEO 

180 AUTO 
30 TT 

~ 
10 GNO 

8 FACE 
7 SIL 
19FOOT 
16 FlO 
6 DEF 

17 REC 
15FRS 

"q II I 
@ AIC Control 

Panel Assemb 

912123 ® 1242627 3t30292B 

~,.c -= --.J 2'C 3 -------, 
2 ----' , 

1III1 
@ @Check Connector 

1.33561018171516711414 2 \ 9 a 

@Relay Box 

CD 

® 

® 

0 

® 

® 

0 

® 

® 

® 

® 

@ 

Iy 

@ 

@ 

0) 

@ 

@ 

@ 

[ffi] @ , 4 3 

lm @ lITil 654 

1m /?6flliJl @ ~ 4 3 

, @ 00 7 6 5 4 
13 12 11 10 9 

m @ * [ffi] @ ~ 
rmm1OY9lIDTIl @ lITil 

[mJ @ * 43 @ ~ 9 • 7 65 
14 13 12 11 10 , 3 

@ 0 

m 3130 
@ 00 

llliBl @ 
~ 4 3 18 17 

1fTEJ: ml @ LjI7J3111TiO rmrn 

11,5,1,',I",[gl ~ I; I{II 
@ Ig1T1615~ 

20 191817116]51b312tJ 
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~ 
@ ~ 43 

~ @ * ~ 
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AC-6 AIR CONDITIONING SYSTEM - Air Conditioning System Circuit 

AIR CONDITIONING SYSTEM CIRCUIT (Cont'd) 

7M-G E Engine 

f 
e ay 

** m~Dl ~~ 12 12 

FUSE 2UA 

@VSV@~~~~sure@ Magnetic @Magnetlc @Fan Relay @Hi9h Pressur'e 
SWitch ~l~tch Clutch NO 1 SWItch 

F, CDS I- em 40A i-----J L-----.J I ~"j" 

AL 1t'R C' J ~Tail 
eL ~ 15A 

MAIN 

, ~"CCI ClG 15A 

AM1 : i~H: GAGE 7 _ SA . IAM2~ , t3at tery 
~ 

1(; SWltcrl 

7 HeatE'r RelrlY I 

® : I 
Solar S[T1S0r 

® ~3 
? 4 

In- Car ~;p.rlsor 

5 -5 

~ rt>--r:= ,', -6 
-T to [,1 

'-<- --j- 8 -13 Qi ~T -8 

N OCt-~8JL~~ "1 ' ~12 
ERJ--- -; ='"0 
(lO)!11) 12~1 

QA/( .~" Amflll f lET 

T 8) 
®lrllTrnl~")t()r : 

G)HIUW(T Motor M 1 
2 

" o H1Clwt.::r ResIstor 
3 
2 
1 , 

G.) f-~H::;/f 1[-.C [em tr' 01 

(M)== i I (_J(' r v CI M() tor 

~~3 ---tt-
~~ d 5 

6 

56 H,' 20 25 17 3;: 2~' 10 1819 1113 141615 

c----

11 
I III 
278::J'olEi'11?~ "' rt8 

1 3 <1 2 1116 10" 'oj ~ 12 B 133 " 
? c,~ ,~ l ~ FACE ~J IHiJ ~ 6/L 

? 
c--

~ 
FOOT 

8 

H I 
F/D_ I ~ ~ M t 20'C 40'C 

DEC 8 

AI CAlC S2 51 OFF ON 
He Hi 

@pr'Ugr"'i-lm @'V'Jater @ r M::.x <[YAH' Vent Node 
Svntcr. Temp Moter' CCH1t.r'~)} 

sw:tcn Sc~vo M(:tcr 
NO 1 



AIR CONDITIONING SYSTEM - Air Conditioning System Circuit 

@Fan Motor 
NO.1 

~Amblent Sen50r 
@ Fan Motor 

NO 2 

## Rheostat 

" R- 20 N' 

I"j" I"j" "j" , .8 

24 N-t 

2 16 
29 ULJ2 

12 HR 

275T-

255T+ 

215G 
22 TAM 

9 H2 
5 V2 

14 MGC 

I~i ~r 
I.~ ~, 

MCD 

.-- lie l~D 

I.~ ;:t' 
~"§T 

16 6~1 

17 REC 
15 FRS 

"q II I @ Ale Control 
Panel Assem 

124262731302928912123 ® 

Ib'2C t::::I .-.J 2· c 
j -----1 2 

-~ , 

IIIII @ ® Uit3ck Connector 

U3::, bl01S17151b711414 "19 B 

@Relay Bux 
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CD 
~ 
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® Wllill @ (jJ:) 
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' 3 
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~ 
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® m @ 
31 30 ~ 18 11 
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11,~1,',1"'i'91 ~ I; I :11 

@ 
~ 3Ok92s0Ms 

<8J j 

8 7 6 5 , 
13 12 11 10 9 

@ ~ 

AC-7 

AC1706 



AC-8 AIR CONDITIONING SYSTEM - System Components 

SYSTEM COMPONENTS 

Cooling Unit 

High Pressure Switch 

~ 
7M-GT-E E/G 

\ Ambient Sensor 

Condenser Fan No.3 

I n-Car Sensor Solar Sensor 

Heater Control Assembly 

r-__________ F_it_ti_n~g~si_Ze __________ _+------T~o~rq~u~e~--~~ 
0.31 in_ Tube 135 (10,13) 

RECIRC/FRESH 
Control Servo Motor 

0.50 in. Tube 225 (16,22) 

0.62 in. Tube 325 (24,32) 

Bolted Type 
(For Compressor) 250 (18,25) 
(For Condenser) 250 (18,25) 

Condenser 
Fan No.1 

AC170B 



AIR CONDITIONING SYSTEM - General Description AC-9 

Discharge Port Suction Port 

Receiver IDryer 
AC1338 

GENERAL DESCRIPTION 
REFRIGERATION CYCLE 

1 . The compressor discharges high temperature and high pres-
sure refrigerant containing the heat absorbed from the 
evaporator plus the heat created by the compressor in a 
discharge stroke. 

2. 

3. 

This gaseous refrigerant flows into the condenser. In the 
condenser, the gaseous refrigerant condenses into liquid 
refrigerant. 
This liquid refrigerant flows into the receiver which stores 
and filters the liquid refrigerant till the evaporator requires 
the refrigerant. 

4. The liquid refrigerant is changed by the expansion valve into a low temperature, low pressure liquid 
and gaseous mixture. 

5. This cold and foggy refrigerant flows to the evaporator. Vaporizing the liquid in the evaporator, the 
heat from the warm air stream passing through the evaporator core is transferred to the refrigerant. 
All the liquid is changed into the gaseous refrigerant in the evaporator and only heat-laden gaseous 
refrigerant is drawn into the compressor. Then the process is repeated again. 

Blower Motor 

® EVAPORATOR, in which the 

released refrigerant expands 

and flows through the evapo-

rator tubes. It then removes 

heat from the air blowing 

across the fins and tubes, 

and evaporate~ caus~g 

the temperature Inside the 
car to be gradually lowered. 

CD COMPRESSOR draws off 

gaseous refrigerant from the 

evaporator and compresses 

it. This causes the refrig-

erant gas temperature and 

pressure to rise rapidly. 

To 
FACE 

L 

® CONDENSER, through which the heated refrIgerant 

gas gives off heat to the engIne cooling air. The 

refrigerant gas cools off and once again becomes a 
liquid. 

'EXPANSION VALVE meters 

liquid refrigerant into the 

evaporator cores, causIng a 

drop ~ pressure and conse-
quent drop in temperature. 

Q) RECEIVER removes any 

traces of moisture and 

filters out dirt in the system. 

It also serves as a reservoir 

for excess refrigerant. 

AC1307 



AC-10 AIR CONDITIONING SYSTEM - General Description 

1. PRINCIPLE OF AIC ElECTRICAL CIRCUIT 

Ignition 
Switch (ACC) 

i----, 

Ignition 
Switch (IG ON) 

--I- Battery 

Blower 
Switch 

A/C Fuse A/C Switch 

Blower 
Motor 

Thermistor TEMP. 
@------

2. HOW IS THE MAGNETIC CLUTCH ENERGIZED? 

A/C 
Amplifier 

The general process until the magnetic clutch is energized is shown below. 

CV Ignition Switch "ON" 

~ Blower Switch "ON" .. Heater Relay "ON" (Blower Motor "RUN") 

4 Dual Pressure Switch "ON": 

AC1886 

~ 
AIC Switch "ON" .. AIC Amplifier "ON" (A/C Amp. Main Power Supply) 

Refrigerant Condition (2.1 kg/cm2 (30 psi, 206 kPa) less than 27 kg/cm2 (384 psi, 2,648 kPa)) 

~ Thermistor supplies temperature signal of evaporator to AIC amplifier. 

~ VSV "ON" ... EIG Idle-up 

cP Magnetic Clutch Relay "ON" 

8 Temperature Sensor "ON": 
Temperature of Temperature Sensor is less than 180°C (356°F). 

Magnetic Clutch "ON" 

Revolution Detecting Sensor supplies RPM signal of compressor to AIC amplifier. 

If compressor is not locked, magnetic clutch is continuously energized. 



AIR CONDITIONING SYSTEM - General Description AC-11 

PRINCIPLE OF AUTOMATIC AIR CONDITIONING SYSTEM 

1. WHAT'S AUTOMATIC AIR CONDITIONING SYSTEM? 

Automatic air conditioning system automatically controls the interior room temperature, the blower speed, 
the air vent mode, etc, according to setting temperature of hope. It keeps good air condition at all seasons. 

2. HOW FUNCTIONS DOES AUTOMATIC AIR CONDITIONING SYSTEM HAVE? 

Automatic air conditioning system has four main functions as follows. 

(1) Interior Room Temperature Control System & Blower Speed Control System 

- - - - - Max. Cool Position 

Heater 
Relay 

Water 
Temp. 
Switch 

Air Vent 
Mode 
Control 
Servo Motor 

Blower 
Resistor 

Relay 
Box 

* There is water temperature 
switch under heater core. 

* System Amplifier is built in 
AIC panel control assembly. 

To E/G Block 

Evaporator 

I 
I , 
.y" Servo 

Motor 

Air Mix Control Servo Motor 

Water Valve 
Diaphram 

Ambient Sensor 

Solar 
Sensor AIC 

Control 
In-car Panel 
Sensor Assembly 

AIC 
Amplifier 

AC1887 



AC-12 AIR CONDITIONING SYSTEM - General Description 

Interior Room Temperature Control System & Blower Speed 
Control System (Cont'd) 

n;mp . 
(a) Interior Room Temperature Control System 

For example, now interior room temperature is rising. , Control 
LR~sistor 

Potentiometer 

In-Car 
Sensor 

Ambient 
Sensor 

Sensor 
ACl343 

Resistance value of in-car sensor decreases. 

Voltage of Vi decreases. 

System amplifier rotates a motor in air mix control servo motor. 

Air mix control servo motor shaft moves towards max. cool side. 

Resistance value of potentiometer increases. 

Voltage of Vi increases in original condition. 

Air mix control servo motor shaft stops. 

* When air mix control servo motor shaft moves at max. cool position, water valve VSV is off. And 
water valve is close. 

(b) Blower Speed Control System 

As aforeside, according to moving of air mix control servo motor, blower speed is controlled. 

Warm-up System I condition: Blower Switch IAUTOI position. 

Air Mode Switch is !AUTO! or !HEATI position. 

This system has a function that the blower unit blows cold air to your feet. 

Water Temperature Water Temperature Switch Blower Motor 

Less than 20° C (68° F) 20°C (68°F) Switch -+ OFF OFF 

20°C - 40°C (68°F - 104°F) 20°C (68°F) Switch -+ ON Low Only 40°C (104°F) Switch -+ OFF 

More than 40°C (104°F) 40°C (104°F) Switch -+ ON Automatic Control 



AIR CONDITIONING SYSTEM - General Description AC·13 

(2) Air Vent Mode Control System & RECIRC/FRESH Control System 

Outside Air RECIRC/FRESH 
,. Control Damper . tWr" ~ Inside Air Mix Control Damper 

In.slde'-... • " , ,., Air / Heater Core 

M ~"y/~ " 

QIIII!!!! , " .... \D~tt~t,,. __ S;d, 

Blower Motor 0 '\ ."...Lr ~~ Defroster 

Cool Air By·Pass Ci....-
Control Damper -V Def. Damper 

Cool Air By·Pass Duct ~ 
Air Flow Control Damper---i-;-;-;-IH 

LL-.:olr±"i ; . Heat Damper 

. L Heater 

Side Ventilator Center 
Ventilator 

• Rear Heater 

Side Ventilator 

Lower Ventilator 

AC1378 

(a) Air Vent Mode Control System 

VENT 

PCool Air 

BI·LEVEL 

DEF 

,. Warm Air 

AC1345 

Air-flow changes as follows. 

Air mix control servo motor shaft moves. 

Program switch is changed. 
(Signal is transmitted to relay box) 

Relay box rotates a motor in air vent mode control servo 
motor. 

Servo motor links move. 

Each damper moves. 

As aforeside, the air flows as shown left illustration. 



AC-14 
AIR CONDITIONING SYSTEM _ General Description, Special Tools and Equipment, 

SSM (Special Service Materials) 

RECIRC/FRESH 

Tool 

Manifold gauge set 

Ohmmeter 

Voltage meter 

Ammeter 

Magnetic clutch stopper 

Magnetic clutch remover 

Snap ring pliers (External type) 

Part Name 

DENSOOIL 6, 

SUNISO No.5GS or qeuivalent 

RECIRC/FRESH 
Control Dampers 

AC1346 

(b) RECIRC/FRESH Control System 
RECIRC and FRESH changes as 
follows. 

CD RECIRC/FRESH control switch is pushed. 

@ System amplifier rotates a motor in 
RECIRC/FRESH control servo motor. 

@ RECIRC/FRESH control dampers moves 
as shown left illustration. 

SPECIAL TOOLS AND EQUIPMENT 
SST No. Use 

07110-58011 To evacuate and charge system 

- To perform electrical diagnosis 

- To perform electrical diagnosis 

- To perform electrical diagnosis 

07112-76060 To remove and install pressure plate 

07112-66040 To remove pressure plate 

07114-84020 To remove and install rotor and stator 

SSM (SPECIAL SERVICE MATERIALS) 

Part No. Use etc. 

0711 7 -68040 
Compressor 

---
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AIR CONDITIONING SYSTEM - Troubleshooting AC-17 

Checking of Refrigeration System with Manifold Gauge 
This is a method in which the trouble is located by using a manifold gauge. Read the manifold gauge pres-
sure with the following conditions are established: 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

(a) Temperature at the air inlet is 30 - 35°C (86 - 95°F) 
(b) Engine running at 1,500 rpm 
(c) Blower fan speed switch set at high speed 
(d) Temperature control lever set at cool side 
HINT: It should be noted that the gauge indications may vary slightly due to ambient temperature con-

ditions. 

F A 
I 

Trouble 

Moisture present in refrigeration system 

I nsufficient refrigerant 

Poor circulation of refrigerant 

Refrigerant overcharge or insufficient cooling 
of condenser 

Expansion valve improperly mounted, heat 
sensing tube defective (opens too wide) 

Air present in refrigeration system 

Refrigerant does not circulate 

I nsufficient compression 

D' 

NORMALLY FUNCTIONING 
REFRIGERATION SYSTEM 
Gauge reading: 
Low pressure side 
1.5 - 2.0 kg/cm2 
(21 - 28 psi, 147 - 196 kPa) 
High pressure side 
14.5 - 15.0 kg/cm2 
(206 - 213 psi, 1.422 - 1.471 kPa) 
Each pointer of manifold gauge 
point to position A 

Condition 
Position of 
Pointers 

Periodically cools and then fails to cool Between 
Aand B 

I nsufficient cooling C 

Insufficient cooling C 

Does not cool sufficiently D 

I nsufficient cooling D 

Does not cool sufficiently Low is D 
High is D' 

Does not cool (Cools from time to time in E some cases) 

Does not cool F 



AC-18 AIR CONDITIONING SYSTEM - Troubleshooting 

Checking of Refrigeration System with Manifold Gauge (Cont'd) 

No. 
Symptom seen in 

Probable cause Diagnosis Remedy 
refrigeration system 

During operation, pressure Moisture entered in Drier in oversaturated (1) Replace receiver and 

at low pressure side some- refrigeration system state drier 

times becomes a vacuum freezes at expansion valve t (2) Remove moisture in 

1 
and sometimes normal orifice and temporarily Moisture in refrigeration cycle through repeated 

stops cycle, but normal system freezes at ex pan- vacuum purging 

state is restored after a sion valve orifice and (3) Charge refrigerant to 

time when the ice melts blocks circulation of proper amount 

refrigerant 

Pressure low at both low Gas leakage at some place I nsufficient refrigerant in (1) Check with leak de-

and high pressure sides in refrigeration system system tector and repair 

t 
2 Bubbles seen in sight Refrigerant leaking (2) Charge refrigerant to 

glass proper amount 

Insufficient cooling 
performance 

---- -

Pressure low at both low Refrigerant flow Receiver clogged Replace receiver 

and high pressure sides obstructed by dirt in 
3 receiver 

Frost on tubes from 

receiver to unit 
f- -- t--------

Pressure too high at both Unable to develop Excess refrigerant in (1 ) Clean condenser 

low and high pressure sufficient performance cycle ~ refrigerant (2) Check fan motor 

sides due to excessive overcharged operation 

refrigerant in system (3) If (1) and (2) are nor-

mal, check refrigerant 

Condenser cooling Condenser cooling amount 

4 insufficient insufficient ~ condenser HINT: Vent out 
fins clogged or fan motor refrigerant through 
faulty gauge manifold low 

pressure side by 

-L-------
gradually opening 

valve. 
-----

5 

6 

Pressure too high at both Trouble in expansion Excessive refrigerant in (1) Check heat sensing 

low and high pressure valve or heat sensing low pressure piping tube installed condi-

sides tube not installed t tion 

correctly 
Frost or large amount of Expansion valve opened (2) If (1) is normal, test 
dew on piping at low Refrigerant flow out too wide expansion valve in unit 
pressure side (3) Replace if defective 

-----

Pressure too high at both Air entered refrigeration Air present in refrigeration (1 ) Replace receiver and 
low and high pressure system system drier 

sides t (2) Check compressor oil 
I nsufficient vacuum to see if dirty or 
purging insufficient 

(3) Vacuum purge and 

charge new refrigerant 

*Note at NO.6 
These gauge indications are shown when the refrigeration system has been opened and the refrigerant 
charged without vacuum purging. 



AIR CONDITIONING SYSTEM - Troubleshooting AC-19 

Checking of Refrigeration System with Manifold Gauge (Cont'd) 

No. 
Symptom seen in 

refrigeration system 

Vacuum indicated at low 
pressure side, very low 
pressure indicated at 
high pressure side 

Frost or dew seen on 
piping before and after 
receiver and drier or 
expansion valve 

7 

Pressure too high at low 
pressure side 

8 
Pressure too low at high 
pressure side 

Probable cause Diagnosis Remedy 

Refrigerant flow Expansion valve orifice Allow to stand for some 
obstructed by moisture clogged time and then restart 
or dirt in refrigerant t operation to determine 
freezing or adhering to Refrigerant does not flow if trouble is caused by 
expansion valve orifice moisture or dirt. 

Refrigerant flow If caused by moisture 
obstructed by gas leakage refer to procedures Step 
from expansion valve 2 on page AC-18. 
heat sensing tube 

If caused by dirt, remove 
expansion valve and clean 
off dirt by blowing with 
air. If unable to remove 
dirt, replace valve. 

Vacuum purge and charge 
new refrigerant to proper 
amount. 

For gas leakage from heat 
sensing tube, replace ex-
pansion valve. 

I nternal leak in com pres- Compression defective Repair or replace com-
sor t pressor 

Valve leaking or broken 
sliding parts 
(Piston, cylinder, gasket, 
etc.) broken 

Discharging of Refrigeration System 

Evacuating and Charging of 
Refrigeration System 
(See Air Conditioning Fundamentals and Repairs Pub. No. 
36950E) 



AC-20 AIR CONDITIONING SYSTEM - On-Vehicle Inspection 

CORRECT WRONG WRONG 

ON-VEHICLE INSPECTION 
1. CHECK CONDENSER FINS FOR BLOCKAGE OR DAMAGE 

If the fins are clogged, clean them with pressurized water. 
CAUTION: Be careful not to damage the fins. 

2. MAKE SURE THAT DRIVE BELT IS INSTALLED 
CORRECTLY 
After installing the drive belt, check that it fits properly in 

CH0086 the ribbed grooves. L-____________________________ ~ 

* Nippondenso Borroughs 

EC0003 EC0004 ECOOOl 

3. CHECK DRIVE BELT TENSION 
Using a belt tension gauge, check the drive belt tension. 
Belt tension gauge: 

Nippondenso BTG-20(95506-00020) or 
Borroughs No.BT-33-73F 

Drive belt tension: 
New belt 160 ± 20 Ib 
Used belt 105 ± 10 Ib 

HINT: 
• "New belt" refers to a belt which has been used less 

than 5 minutes on a running engine. 
• "Used belt" refers to a belt which has been used on a 

running engine for 5 minutes or more. 

4. START ENGINE 

5. TURN ON AIC SWITCH 
Check that the AIC operates at each position of the blow-
er switch. 

6. CHECK MAGNETIC CLUTCH OPERATION 
If magnetic clutch does not engage, check the AIC fuse. 

7. CHECK THAT IDLE INCREASES 
When the magnetic clutch engages, engine revolution 
should increase. 
Standard idle-up rpm: ---- MIT (N range) AIT (D range) 

7M-GTE E/G 900 rpm 700 rpm 

7M-GE E/G 900 rpm 650 rpm 

8. CHECK CONDENSER FAN MOTOR ROTATES 

9. CHECK AMOUNT OF REFRIGERANT 
If you can see bubbles in the sight glass, additional refriger-
ant is needed. (See page AC-21) 

10. IF NO COOLING OR IT IS INSUFFICIENT, INSPECT FOR 
LEAKAGE 
Using a gas leak detector, inspect each component of the 
refrigeration system. 



AIR CONDITIONING SYSTEM - Refrigeration System AC-21 

~ 
~ / 

Item 

1 

2 

3 

4 

5 

6 

Sight Glass 

AC1381 

Symptom 

Bubbles present in sight glass 

No bubbles present in sight glass 

No temperatu re difference between 
compressor inlet and outlet 

Temperature between compressor 
inlet and outlet is noticeably 
different 

I mmediately after the air 
conditioner is turned off, 
refrigerant in sight glass stays 
clear 

When the air conditioner is turned 
off, refrigerant foams and then 
stays clear 

Low Pressure 
Charging Valve 

AC1818 

REFRIGERATION SYSTEM 
Checking of Refrigerant Volume 
1. RUN ENGINE AT APPROX. 2.000 RPM 

2. OPERATE AIR CONDITIONER AT MAXIMUM COOLING 
FOR A FEW MINUTES 

3. CHECK AMOUNT OF REFRIGERANT 
Observe the sight glass on the receiver. 

Amount of refrigerant Remedy 

Insufficient Check for leak with gas leak detector 

Empty. proper or too much Refer to items 3 and 4 

Empty or nearly empty Evacuate and charge system. Then 
check for leak with gas leak detector 

Proper or too much Refer to items 5 and 6 

Too much Discharge the excess refrigerant to 
specified amou nt 

Proper 
-

Installation of Manifold Gauge Set 
1. CLOSE BOTH HAND VALVES OF MANIFOLD GAUGE SET 

2. INSTALL CHARGING HOSES OF GAUGE SET TO CHARG-
ING VALVES 
Connect the low pressure hose (Blue) to the low pressure 
charging valve and the high pressure hose (Red) to the high 
pressure charging valve. Tighten the hose nuts by hand. 
HINT: Do not apply compressor oil to the seat of the con-
nection. 



AC-22 AIR CONDITIONING SYSTEM - Compressor 

COMPRESSOR 
ON-VEHICLE INSPECTION 
1. INSTALL MANIFOLD GAUGE SET 

(See page AC-21) 

2. RUN ENGINE AT APPROX. 1,500 RPM 

3. CHECK COMPRESSOR FOR FOLLOWING: 
(a) High pressure gauge reading is not lower and low pres-

sure gauge reading is not higher than normal. 
(b) Metallic sound 
(c) Leakage from shaft seal 

If defects are found, repair the compressor. 

4. CHECK MAGNETIC CLUTCH 

(a) Inspect the pressure plate and the rotor for signs of oil. 
(b) Check the clutch bearings for noise and grease 

leakage. 

(c) Using an ohmmeter, measure the resistance of the sta-
tor coil between the clutch lead wire and ground. 

Standard resistance: 2.7 - 3.1 n at 20°C (68°F) 
If resistance value is not as specified, replace the coil. 

(d) Connect the positive (+) lead from the battery to ter-
minal 1, check that the magnetic clutch is energized. 

If magnetic clutch is not energized, replace the coil. 
NOTICE: Do not short the positive (+ ) lead wire on the 
vehicle by applying battery voltage. 



AIR CONDITIONING SYSTEM - Compressor AC-23 

Drive Belt 

[kg-cm (ft-Ib, NiilJ Specified torque 

Compressor 

Bolt 

AC1814 

REMOVAL OF COMPRESSOR 

1. RUN ENGINE AT IDLE SPEED WITH AIR CONDITIONING 
ON FOR 10 MINUTES 

2. STOP ENGINE 

3. DISCONNECT NEGATIVE AND POSITIVE CABLE FROM 
BATTERY 

4. REMOVE BATTERY 

5. DISCONNECT CLUTCH LEAD WIRE FROM WIRING 
HARNESS 

6. DISCHARGE REFRIGERANT FROM REFRIGERATION 
SYSTEM 

7. DISCONNECT TWO HOSES FROM COMPRESSOR 
SERVICE VALVES 

Cap the open fitting immediately to keep moisture out of 
the system. 

8. REMOVE COMPRESSOR 

(a) Loosen the drive belt. 

(b) Remove the compressor mounting bolts and the com-
pressor. 



AC-24 

• Non-reusable part 

SST 

AIR CONDITIONING SYSTEM - Compressor 

Pressure Plate 

AC0943 

AC0944 

AC0945 

Shim 
Compressor 

• Stator 

AC1S12 

DISASSEMBLY OF MAGNETIC CLUTCH 

1. REMOVE PRESSURE PLATE 

(a) Using SST and socket, remove the shaft bolt. 

SST 07112-76060 

(b) Install SST to the pressure plate. 

SST 07112-66040 

(c) Using SST and the socket, remove the pressure plate. 

SST 07112-76060 



AIR CONDITIONING SYSTEM - Compressor AC-25 

AC0946 

AC1816 

AC1817 

AC0950 

(d) Remove the shims from the pressure plate. 

2. REMOVE ROTOR 

(a) Using SST, remove the snap ring. 

SST 07114-84020 

(b) Using a plastic hammer, tap the rotor off the shaft. 

NOTICE: Be careful not to damage the pulley when tap
ping on the rotor. 

3. REMOVE STATOR 

(a) Disconnect the stator lead wire from the compressor 
housing. 

(b) Using SST, remove the snap ring. 

SST 07114-84020 



AC-26 AIR CONDITIONING SYSTEM - Compressor 

AC0951 

Stator 

AC0951 

AC0950 

AC1817 

(c) Remove the stator. 

ASSEMBLY OF MAGNETIC CLUTCH 

1. INSTALL STATOR 

(a) Install the stator on the compressor. 

(b) Using SST, install the new snap ring. 
SST 07114-84020 

(c) Connect the stator lead wires to the compressor 
housing. 

2. INSTALL ROTOR 

(a) Install the rotor on the compressor shaft. 
(b) Using SST, install the new snap ring. 
SST 07114-84020 



AIR CONDITIONING SYSTEM - Compressor AC-27 

Pressure Plate 

AC0946 

AC0987 

Thickness Gauge 

AC1815 

3. INSTALL PRESSURE PLATE 
(a) Install the shims to the pressure plate. 

(b) Using SST and torque wrench, install the shaft bolt. 
SST 07112-76060 
Torque: 140 kg-cm (10 ft-Ib, 14 N·m) 

4. CHECK CLEARANCE OF MAGNETIC CLUTCH 
Check the clearance between the pressure plate and rotor 
using thickness gauge. 
Standard clearance: 0.5 ± 0.15 mm (0.020 ± 0.006 in.) 
If the clearance is not within tolerance, change the num-
ber of shims to obtain the standard clearance. 

INSTALLATION OF COMPRESSOR 
(See page AC-23) 

1. INSTALL COMPRESSOR WITH FOUR MOUNTING BOLTS 
Torque: 250 kg-cm (18 ft-Ib, 25 N·m) 

2. INSTALL DRIVE BELT 
(See steps 2 and 3 on page AC-20) 

3. CONNECT TWO HOSES TO COMPRESSOR SERVICE 
VALVES 
Torque: 

Discharge line 
Suction line 

250 kg-cm (18 ft-Ib, 25 N·m) 
250 kg-cm (18 ft-Ib, 25 N·m) 

4. CONNECT CLUTCH LEAD WIRE TO WIRING HARNESS 

5. PLACE BATTERY 

6. CONNECT NEGATIVE CABLE TO BATTERY 

7. EVACUATE AIR FROM AIR CONDITIONING SYSTEM 

8. CHARGE AIR CONDITIONING SYSTEM WITH 
REFRIGERANT AND CHECK FOR GAS LEAKAGE 
Specified amount: 650 - 750 g (1.4 - 1.7 Ib) 



AC-28 AIR CONDITIONING SYSTEM - Receiver, Condenser 

RECEIVER 
(See page AC-8) 

ON-VE.HICLE INSPECTION 
CHECK SIGHT GLASS, FUSIBLE PLUG AND FITTINGS FOR 
LEAKAGE 

Use a gas leak detector. Repair as necessary. 

REMOVAL OF RECEIVER 
1 . DISCHARGE REFRIGERATION SYSTEM 

2. DISCONNECT TWO LIQUID TUBES FROM RECEIVER 
HINT: Cap the open fittings immediately to keep moisture 
out of the system. 

3. REMOVE RECEIVER FROM RECEIVER HOLDER 

INSTALLATION OF RECEIVER 
1 . INSTALL RECEIVER IN RECEIVER HOLDER 

HINT: Do not remove the blind plugs until ready for con-
nection. 

2. CONNECT TWO LIQUID TUBES TO RECEIVER 
Torque: 55 kg-cm (4 ft-Ib, 5 N ·m) 

3. IF RECEIVER WAS REPLACED, ADD COMPRESSOR OIL 
TO COMPRESSOR 
Add 20 cc (0.7 fl.oz.) 
Compressor oil: DENSOOIL 6, 

SUNISO No.5GS or equivalent 

4. EVACUATE AIR FROM AIR CONDITIONING SYSTEM 

5. CHARGE AIR CONDITIONING SYSTEM WITH REFRIGER-
ANT AND CHECK FOR GAS LEAKAGE 
Specified amount: 650 - 750 g (1.4 - 1.7 Ib) 

CONDENSER 
(See page AC-8) 

ON-VEHICLE INSPECTION 
1. CHECK CONDENSER FINS FOR BLOCKAGE OR DAMAGE 

If the fins are clogged, wash them with water and dry with 
compressed air. 
NOTICE: Be careful not to damage the fins. 
If the fins are bent, straighten them with a screwdriver or 
pliers. 

2. CHECK CONDENSER FITTINGS FOR LEAKAGE 
Repair as necessary. 

REMOVAL OF CONDENSER 
1 . DISCHARGE REFRIGERATION SYSTEM 



Bolt 

AIR CONDITIONING SYSTEM - Condenser AC-29 

/ 
AC0872 

2. REMOVE FOLLOWING COMPONENTS: 
(a) Hood lock brace 
(b) Center brace with horn 
(c) Washer tank with bracket 
(d) Engine under cover (7M-GTE E/G only) 
(e) Intercooler (7M-GTE E/G only) 
(f) Oilcooler (7M-GTE E/G only) 
(g) Condenser fan (7M-GTE E/G and A/T model only) 

3. DISCONNECT DISCHARGE HOSE AND SUCTION HOSE 

4. DISCONNECT L1aUID TUBE AND SUCTION TUBE 
HINT: Cap the open fittings immediately to keep moisture 
out of the system. 

5. REMOVE CONDENSER 
Remove two nuts and two bolts. 

INSTALLATION OF CONDENSER 
c..=..:..:..::""::""::"-"-A7"":C""'""13='82 1. INSTALL CONDENSER 

L-_____________ ---' (See page AC-8) 

2. CONNECT DISCHARGE HOSE AND SUCTION HOSE 
Torque: 

Discharge hose 250 kg-cm (18 ft-Ib, 25 Nom) 
Suction hose 325 kg-cm (24 ft-Ib, 32 Nom) 

3. CONNECT L1aUID TUBE AND SUCTION TUBE 
Torque: 

Liquid tube 
Suction tube 

135 kg-cm (10 ft-Ib, 13 Nom) 
325 kg-cm (24 ft-Ib, 32 Nom) 

4. INSTALL FOLLOWING COMPONENTS: 
(a) Hood lock brace 
(b) Center brace with horn 
(c) Washer tank with bracket 
(d) Engine under cover (7M-GTE E/G only) 
(e) Intercooler (7M-GTE E/G only) 
(f) Oilcoolr (7M-GTE E/G only) 
(g) Condenser fan (7M-GTE E/G and AfT model only) 

5. IF CONDENSER WAS REPLACED, ADD COMPRESSOR OIL 
TO COMPRESSOR 
Add 40 - 50 cc (1.4 - 1.7 fl.oz.) 
Compressor oil: DENSOOIL 6, 

SUNISO No.5GS or equivalent 

6. EVACUATE AIR FROM AIR CONDITIONING SYSTEM 

7. CHARGE AIR CONDITIONING SYSTEM WITH REFRIGER-
ANT AND CHECK FOR GAS LEAKAGE 
Specified amount: 650 - 750 g (1.4 - 1.7 Ib) 



AC-30 AIR CONDITIONING SYSTEM - Condenser Fan Motors, Heater Blower Resistor, Relays 

~ 
rrtiliJ 

7M-GTE EfG and AfT Model Only / 
Ii 
I'll 

/' 
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H·6·2 

AC1206 

CONDENSER FAN MOTORS 
INSPECTION OF CONDENSER FAN MOTORS 

1. 

2. 

3. 

DISCONNECT NEGATIVE CABLE FROM BATTERY 

DISCONNECT CONNECTOR OF FAN MOTOR 

CHECK FAN MOTOR 
(a) Using the wire harness, apply battery voltage (12V) 

to the connector. 
(b) Confirm smooth rotation of the motor within the speci-

fied current flow. 

Standard current: 
Fan motor No.1 and No.2 

8.0 ± 0.8 A (7M-GTE E/G and MIT model) 
6.7 ± 0.7 A (7M-GTE E/G and AfT model or) 

7M-GE E/G model 

Fan motor No.3 
6.7 ± 0.7 A (7M-GTE E/G and A/T model only) 

If defective, replace the motor. 

4. CONNECT CONNECTOR OF FAN MOTOR 

5. CONNECT NEGATIVE CABLE TO BATTERY 

HEATER BLOWER RESISTOR 
INSPECTION OF RESISTOR 

INSPECT RESISTOR RESISTANCE 
Check that there is continuity between terminals 4 and 6. 

If there is no continuity, replace the resistor. 

RELAYS 
INSPECTION OF RELAYS 

1. REMOVE RELAYS 



AIR CONDITIONING SYSTEM - Relays AC-31 

Fan Relay No.3 

@)1 
Magnetic Clutch 

4 3 Relay 

~F.n R.'.y No.1 & &ffiJ Fan Relay No.2 
2 1 
4 

BE0908~~:g 

AC1703 

BE0993 

Continuity 
DO 

5 4 BE0076 

2. INSPECT RELAY CONTINUITY 

(Magnetic Clutch Relay) 
(Fan Relay No.1) 

(Fan Relay No.2; 7M-GTE EfG and AfT Model) 
0-0: Continuity 

1\ Terminals 
1 2 3 4 

Condition \ 
Constant 0-~ ~ 

Apply battery voltage to 
terminal 2 and 4 

(Fan Relay No.3; 7M-GTE EfG and AfT Model) 

1\ Terminals 
1 2 3 4 

Condition \ 
Constant 

Q-/'6 fO\-() 
0 -0 

Apply battery voltage to No continuity terminal 1 and 2 

If continuity is not as specified, replace the relay. 

(Heater Relay) 

(a) Check that there is continuity between terminals 1 and 
3. 

(b) Check that there is continuity between terminals 2 and 
4. 

(c) Check that there is no continuity between terminals 
4 and 5. 

If continuity is not as specified, replace the relay. 

3. INSPECT RELAY OPERATION 

(Heater Relay) 

(a) Apply battery voltage to terminals 1 and 3. 

(b) Check that there is continuity between terminals 4 and 
5. 

(c) Check that there is no continuity between terminals 
2 and 4. 

If operation is not as specified, replace the relay. 



AC-32 AIR CONDITIONING SYSTEM - Pressure Switch, Water Temperature Switch 

Dual Pressure Switch 

15°C 

Em OFF I 
35°C 

! OFF 

AC0874 

ON 
(Continuity) 

OFF 
(No continuity) 

AC0868 

25°C ON 

I 
45°C ON 

! 
AC1386 

PRESSURE SWITCH 
(See page AC-8) 

ON-VEHICLE INSPECTION 
1. 

2. 

DISCONNECT CONNECTOR OF PRESSURE SWITCH 

INSPECT PRESSURE SWITCH 
(a) Install the manifold gauge set. (See page AC-21) 
(b) Observe the gauge reading. 
(c) Check the continuity between two terminals of the 

pressure switch shown in the below. 

2.1 kg/cm2 27 kg/cm2 

(30 psi, 206 kPa) (384 psi, 2,648 kPa) 

I 1 1 rN 

OFF 
2.35 kg/cm2 21.0 kg/cm2 

(33 psi, 230 kPa) (299 psi, 2,059 kPa) 
AC1349 

If defective, replace the pressure switch. 

WATER TEMPERATURE SWITCH 
HINT: The water temperature switch is under the heater 
radiator. 

INSPECTION OF WATER TEMPERATURE 
SWITCH NO.1 
INSPECT SWITCH CONTINUITY 

~ 1 2 3 
Water Temp. 

15°C (59°F) or below No continuity 

25°C (77°F) or more 

0 45°C (113°F) or more 0 -0 

4 

-0 

-0 



AIR CONDITIONING SYSTEM - Water Temperature Switch, Cooling Unit AC-33 

7M-GTEE/GOnly ~\'t~t \ ~~n\\~ 0 
~W~ter Temp_ Switch No. 2~ 
~~~~~.~/ G----_ 

=1 
Ij) 
\ 

\ \ \ ./ 

Water Temp. Switch No.\3 \'1 
I }-----------. ,'------~ ~ -=--

7M-GTE E/G Only 
Water Temp. 
SW No.2 

AC1387 

ACll00 

AC0876 

INSPECTION OF WATER TEMPERATURE SWITCH 
NO.2, NO.3 
(7M-GTE E/G MODEL ONLY) 
INSPECT SWITCH CONTINUITY 

Inspect the switch continuity between each terminal at 
each water temperature. 

OFF 

Water Temp. 
SW No.3 

95°C (203°F) 

j I 

If defective, replace the switch. 

ON 

AC1388 

COOLING UNIT 
(See page AC-8) 

ON-VEHICLE INSPECTION OF EXPANSION VALVE 
1. CHECK QUANTITY OF REFRIGERANT GAS DURING 

REFRIGERATION CYCLE 

2. INSTALL MANIFOLD GAUGE SET 
(See page AC-21) 

3. RUN ENGINE 

Run the engine at 2,000 rpm for at least 5 minutes. 

4. CHECK EXPANSION VALVE 

If the expansion valve is clogged, the low pressure read-
ing will drop to 0 kg/cm2 (0 psi, 0 kPa), otherwise it is 
OK. 

REMOVAL OF COOLING UNIT 
1. 

2. 

3. 

4. 

5. 

DISCONNECT NEGATIVE CABLE FROM BATTERY 

DISCHARGE REFRIGERATION SYSTEM 

REMOVE CHARCOAL CANISTER WITH BRACKET 

DISCONNECT SUCTION TUBE FROM COOLING UNIT 
OUTLET FITTING 

DISCONNECT LIQUID TUBE FROM COOLING UNIT INLET 
FITTING 

HINT: Cap the open fittings immediately to keep moisture 
out of the system. 



AC-34 

Cooling Unit 

AIR CONDITIONING SYSTEM - Cooling Unit 

6. REMOVE GROMMETS FROM INLET AND OUTLET 
FITTINGS 

7. REMOVE GLOVE BOX AND UNDER COVER 

8. REMOVE GLOVE BOX COVER AND REINFORCEMENT 

9. REMOVE EFI AND A.B.S. COMPUTER 

10. DISCONNECT CONNECTOR 

AC0890 11. REMOVE COOLING UNIT 
~----------------------------~ 

Wire Harness 

Remove four screws and three nuts. 

DISASSEMBLY OF COOLING UNIT 

Upper Unit Case 

Evaporator 

Lower Unit Case 

1. REMOVE LOWER AND UPPER CASE 

Drain 
Hose 

AC1860 

(a) Remove connector of thermistor from unit case. 

(b) Remove three clips. 

(c) Remove four screws. 

(d) Remove upper unit case. 

(e) Remove thermistor with thermistor holder. 

(f) Remove lower unit case. 



AIR CONDITIONING SYSTEM - Cooling Unit AC-35 

Hexagonal 
Wrench 

Expansion Valve AC1859 

Expansion Valve 

Cooling Unit 

Hexagonal 
Wrench 

AC1859 

AC0890 

2. REMOVE EXPANSION VALVE 

(a) Remove the packing and heat sensing tube from suc-
tion and liquid tubes. 

(b) Remove the expansion valve from the evaporator. 

Evaporator 
INSPECTION OF EVAPORATOR 
1. CHECK EVAPORATOR FINS FOR BLOCKAGE 

If the fins are clogged, clean them with compressed air. 
NOTICE: Never use water to clean the evaporator. 

2. CHECK FITTINGS FOR CRACKS OR SCRATCHES 

Repair as necessary. 

ASSEMBLY OF COOLING UNIT 

INSTALL COMPONENTS ON EVAPORATOR 

(a) Connect the expansion valve, suction and liquid tubes 
to the evaporator. Torque the bolt. 

Torque: 55 kg-em (47.7 in.-Ib, 5.4 N ·m) 

HINT: Be sure that the O-rings are positioned on the tube 
fitting. 
(b) Install the holder to the suction and liquid tubes with 

heat sensing tube. 
(c) Install the lower unit case to the evaporator. 

(d) Install the thermistor to the evaporator. 

(e) Install the upper unit case. 
(f) Install the four screws. 

(g) Install three clips. 

(h) Install the connector of thermistor. 

INSTALLATION OF COOLING UNIT 

1. INSTALL COOLING UNIT 

Install the cooling unit with four screws and three nuts. 

2. CONNECT CONNECTOR OF THERMISTOR 

3. INSTALL EFI AND A.B.S. COMPUTER 

4. INSTALL GLOVE BOX COVER AND REINFORCEMENT 

5. INSTALL GLOVE BOX AND UNDER COVER 

6. INSTALL GROMMETS ON INLET AND OUTLET FITTINGS 



AC-36 AIR CONDITIONING SYSTEM - Coolling Unit, Refrigerant Lines 

AC0876 

7. CONNECT LIQUID TUBE TO COOLING UNIT INLET FITTING 

Torque the nut. 
Torque: 135 kg-em (10 ft-Ib, 13 N·m) 

s. CONNECT SUCTION TUBE TO COOLING UNIT OUTLET 
FITTING 

Torque the nut. 
Torque: 325 kg-em (24 ft-Ib. 32 N ·m) 

9. IF EVAPORATOR WAS REPLACED, ADD COMPRESSOR 
OIL TO COMPRESSOR 
Add 40 - 50 ee (1.4 - 1.7 fl.oz.) 

Compressor oil: DENSOOIL 6. 
SUNISO No.5GS or equivalent 

10. INSTALL CHARCOAL CANISTER WITH BRACKET 

11. CONNECT NEGATIVE CABLE TO BATTERY 

12. EVACUATE AIR FROM AIR CONDITIONING SYSTEM 

13. CHARGE AIR CONDITIONING SYSTEM WITH REFRIGER-
ANT AND CHECK FOR GAS LEAKAGE 

Specified amount: 650 - 750 g (1.4 - 1.7 Ib) 

REFRIGERANT LINES 
(See page AC-S) 

ON-VEHICLE INSPECTION 
1. INSPECT HOSES AND TUBES FOR LEAKAGE 

Use a gas leak detector. Replace, if necessary. 

2. CHECK THAT HOSE AND TUBE CLAMPS ARE NOT LOOSE 

Tighten or replace as necessary. 

REPLACEMENT OF REFRIGERANT LINES 
1. DISCHARGE REFRIGERATION SYSTEM 

2. REPLACE FAULTY TUBE OR HOSE 

HINT: Cap the open fitting immediately to keep moisture 
out of the system. 



AIR CONDITIONING SYSTEM - Refrigerant Lines, Thermistor AC-37 

Thermistor More than Ohmmeter 
10 em 
(3.94 in.) AC0175 

5,500 1---+--+---+-+--+--+---1 

a 5,000 

g 4,500 I----t-----" 

'" .... 
'" ·iii 4,000 
c:: 

3,500 I---+--+---+-+--+--+-"""'ii 

30 32 34 36 38 
Temperature AC0548 

3. TIGHTENING TORQUE FOR O-RING AND BOLTED TYPE 
FITTINGS 
(See page AC-8) 

4. EVACUATE AIR FROM AIR CONDITIONING SYSTEM 

5. CHARGE AIR CONDITIONING SYSTEM WITH REFRIGER-
ANT AND CHECK FOR GAS LEAKAGE 
Specified amount: 650 - 750 g (1.4 - 1.7 Ib) 

THERMISTOR 
REMOVAL AND INSPECTION OF THERMISTOR 
1. DISCONNECT NEGATIVE CABLE FROM BATTERY 

2. REMOVE GLOVE BOX AND UNDER COVER 

3. CHECK THERMISTOR INSTALLED OPERATION 
Using an ohmmeter, measure the resistance at the con-
nector. 
Resistance: 1,500 (2 at 25°C (77°F) 

If resistance value is not as specified, replace the ther-
mistor. 

4. REMOVE THERMISTOR 
(a) Disconnect the connector. 
(b) Remove the screw and thermistor from the cooling 

unit. 

5. CHECK THERMISTOR OPERATION 
(a) Place the thermistor in cold water. While varying the 

temperature of the water, measure the resistance at 
the connector and, at the same time, measure the tem-
perature of the water with a thermometer. 

(b) Compare the two readings on the chart. 
If the intersection is not between the two lines, replace the 
thermistor. 



AC-38 AIR CONDITIONING SYSTEM - AIC Control Panel Assembly 

98765=432, 

Resistance ® 

AC1855 

AIC CONTROL PANEL ASSEMBLY 
INSPECTION OF AIC CONTROL PANEL 
ASSEMBLY 

1. REMOVE Ale CONTROL PANEL ASSEMBLY 

2. MEASURE OUTPUT VOLTAGE 

A/C 

OFF 

ON 

(a) Connect the positive (+) lead from the battery to ter-
minals 1, 2 and the negative (-) lead to terminal 10. 

(b) Connect the negative (-) lead from the voltage meter 
to terminal 10 and the positive (+) lead to each ter-
minal @ with the resistance. 

(c) Check that the output voltage is as shown in the chart 
below. 

HINT: Confirm that each indicator lights are lit with but-
ton pushed in. 

Control Button Resistance Terminal Voltage 

FRS/REC Mode Blower In) ® (V) 
Control Speed 

14 12 or more 

15 1.5 or less 

17 12 or more 

18 1.0 or less 
620 

8 12 or more 

7 1 or less 
FRS 19 

AUTO 16 12 or more 

6 

AUTO 12 1.5 or less 

3 1 or less 
70 

13 12 or more 

4 12 or more 

14 1 or less 

620 17 1.5 or less 

15 

12 12 or more 
OFF 

3 
LO 

70 
12 

M 13 1 or less 

4 

13 12 or more 

6 1 or less 
DEF 18 

12 or more REC 7 

F/D 
16 1 or less 

6 12 or more 
HI 19 1 or less 

FOOT 620 16 12 or more 
7 1 or less 

BI·LEVEL 
19 12 or more 

8 1 or less 
FACE 

12 or more 7 

18 1 or less 
AUTO AUTO 

7 1 or less 



AIR CONDITIONING SYSTEM - AIC Control Panel Assembly AC-39 

Resistance ® 

AC 1856 

Control Button Resistance Terminal Voltage 

A/C FRS/REC Mode Blower (n) ® (V) 
Control Speed 

8 1 or less 
ON 

7 12 or more 
REC AUTO AUTO 620 

19 1 or less 
OFF 

8 12 or more 

If the voltage is not as specified, replace the Ale control 
panel assembly. 



AC-40 

Wire Harness Side 

Check for 
Continuity 

Voltage 

Resistance 

False Signal 

Condition 

Your Work 

AIR CONDITIONING SYSTEM - Amplifiers 

Tester connection 
10 - Ground 

2 - 10 

6-9 

$-12-1 

Constant 

AMPLIFIERS 
INSPECTION OF AMPLIFIER 

INSPECT AMPLIFIER CIRCUIT 

Disconnect the amplifier and inspect the connector on the 
wire harness side as shown in the chart below. 
Test conditions: 

(1) Ignition switch: ON 
(2) Temperature control lever: MAX COOL 
(3) Blower switch: HI 

Condition Specified value 
Continuity 

Turn AIC switch on. Battery voltage 
Turn AlC switch off. No voltage 
Constant Approx. 1.5 kD. at 25°C (77° F) 

A 

INSPECTION OF SYSTEM AMPLIFIER 
(In AIC Control Panel Assembly) 

1. False Signal Input to System Amplifier. 

B 

Interior room temperature is very low. Interior room temperature is very high. 

IOPEN\ I SHORT\ 
f- t-

SYSTEM r. o--f!lEj-- SYSTEM ,., o-®-AMPLIFIER ~ AMPLIFIER 

IN-CAR IN-CAR 
SENSOR SENSOR 

I-- t- -
AC1370 AC1371 

Remove in-car sensor connector Remove in-car sensor and ground the number 
1 pin of in-car sensor female connector 



System Main Parts 

Air Mix Control 
Servo Motor 

Air Vent Mode 
Control Servo 
Motor 

Blower Motor 

Water Valve 

FRE/REC 
Control Servo Motor 

AIR CONDITIONING SYSTEM - Amplifiers AC-41 

False Signal 

A 

B 

A 

B 

A 

B 

A 

B 

FRE Switch ON 

REC Switch ON 

2. System Operation When Input False Signal 

Condition: Setting Temperature is at 25°C (77°F) 

Motion 

Air mix control servo motor shaft moves towards max. hot side. 

Air mix control servo motor shaft moves towards max. cool side. 

Air Vent Mode Damper 

VENT BI·LEVEL HEAT DEF 

Close Close Open Close 

Open Close Close Close 

Blower motor rotates at high speed. 

OPEN 

CLOSE 

Fresh air is ventilated. 

Recirculation air is ventilated. 

If necessary, replace the system amplifier. 



AC-42 AIR CONDITIONING SYSTEM - Sensors 

Thermistor 
[kn] 

1.7 -----

t 
0.62 -----

ACOB62 

25 50 rOC] 
77 122 [oF] 

AC0266 

1 7· -~
Thermistor [kS1] 

o I o.4n~ 
25 50 rOC] 
77 122 [oF] 

AC090B 

SENSORS 
1. IN-CAR SENSOR 

Check the sensor resistance. 

HINT: If there is an open circuit in the sensor, the sys-
tem will operate at maximum heating. 

Conversely, if there is a short in the system, it will operate 
at maximum cooling. 
If resistance is not as specified, replace the sensor. 

2. AMBIENT SENSOR 

3. 

Check the sensor resistance. 
If resistance is not as specified, replace the sensor. 

SOLAR SENSOR 

Using an ohmmeter, check the continuity. 
HINT: There is the solar sensor on the safety pad of the 
assistant side. 
If there is no continuity, replace the sensor. 



AIR CONDITIONING SYSTEM - Functional Test and Adjustment AC-43 

Servo Motor 

Guide 
Plate 

;-U~ 

~ 
~ 

AC0991 

/RG 

Br'PwB 

~ 

conn'~G 
BrY r. 

WB AC0995 

tjRG 

BrY/; 'Connect 

WB AC0996 

FUNCTIONAL TEST AND 
ADJUSTMENT 
Automatic Temperature Control 
System 
ON-VEHICLE INSPECTION 

1. DISCONNECT SHORT CIRCUIT CONNECTOR 

2. MAKE SHORT TERMINALS 1 AND 3 FOR TEST 

3. SET TEMPERATURE CONTROL AT 25°C (77°F) 

4. RUN ENGINE AT IDLING 

5. TURN ON BLOWER SWITCH TO AUTO POSITION 

6. CHECK AUTOMATIC TEMPERATURE CONTROL SYSTEM 

(a) Verify that the guide plate on the servo motor is posi-
tioned at the mark "0" (between the "R" and "W"). 

(b) If the guide plate position is not at the mark "0", ad-
just as follows. 

(c) If the guide plate position is over the "W" area, con-
nect the wire harness RG and B,V. 

(d) If the guide plate position is over the "R" area, con-
nect the wire harness RG and WB. 

7. CONNECT SHORT CIRCUIT CONNECTOR 



AC-44 AIR CONDITIONING SYSTEM - Functional Test and Adjustment 

RECIRC/FRESH Control Servo Motor 

INSPECTION OF RECIRC/FRESH CONTROL 
SERVO MOTOR 

(Operation) 

(a) Connect the positive (+) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 2. 

(b) Check that the arm rotates smoothly. 

(c) At this time, check for continuity between terminals 
BEl183 3 and 4 as shown in the illustration. L-______________________________ ~ 

BEl184 

AC17ll 

1 ~} ,~/FACE / BI-
",;:--- -- LEVEL 

o '0 <'" '~FOOT 
\ "'FOOT/DEF 

DEF AC17l3 

(d) Connect the positive (+) lead from the battery to ter-
minal 2 and the negative (-) lead to terminal 1. 

(e) Check that the arm rotates smoothly. 

(f) At this time, check for continuity between terminals 
5 and 6 as shown in the illustration. 

If operation is not as specified, replace the servo motor. 

Air Vent Mode Control Servo Motor 

INSPECTION OF AIR VENT MODE CONTROL SERVO MOTOR 

(Operation) 

(a) Connect the positive (+) lead from the battery to ter-
minal 1 and the negative (-) lead to terminal 4. 

(b) Check that the arm rotates smoothly. 

(c) Connect the positive ( + ) lead from the battery to ter-
minal 4 and the negative (-) lead to terminal 1. 

(d) Check that the arm rotates smoothly. 

(Continuity) 

Check for continuity between terminal as shown below. 

\ Terminals 

\ 
2 5 6 7 9 10 11 

Arm position 

FACE 0-kr- '--0 0--0 

0 D BI-LEVEL 0--0 0--0 

0--0 
FOOT 0- '--0 {) 

0--0 0--0 
FOOT-DEF 0 

DEF 0--0 0--0 

If operation or continuity is not as specified, replace the 
servo motor. 



AIR CONDITIONING SYSTEM - Functional Test and Adjustment AC-45 

11 10 

(knl 1,900 ± 100 nf5Tl?!TTll 
2.0 5'1~~!:::!::::!::::'::::::!::~~ 
1.5 6 

1.0 

0.5 

O~------------~ 
COOL WARM 

AC1714 

AC1715 

Air Mix Control Servo Motor 

INSPECTION OF AIR MIX CONTROL SERVO 
MOTOR 

(Operation) 
(a) Connect the positive ( + ) lead from the battery to ter-

minal 10 and the negative (-) lead to terminal 11. 

(b) Check that the lever moves smoothly from WARM to 
COOL. 

(c) Connect the positive (+) lead from the battery to ter-
minal 11 and the negative (-) lead to terminal 10. 

(d) Check that the lever moves smoothly from COOL to 
WARM. 

(Resistance) 

While operating the servo motor from either points (a) or 
(b), measure the resistance values of terminals 5 and 6. 

Position Resistance (n) 

COOL 1,900 ± 100 

WARM 200 ± 50 

The resistance values from COOL to WARM will succes-
BEl168 sivelY decrease. 

~------------------------------~ 

If operation or resistance is not as specified, replace the 
servo motor. 
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II 

A-2 SERVICE SPECIFICATIONS - Maintenance 

MAINTENANCE 
Engine 

Drive belt tension 

wi Borroughs drive belt tension gauge No. BT-33· 73 F 
or Nippondenso BTG-20 (95506-00020) 

Alternator New belt 

Used belt 

PS pump New belt 

Used belt 

A/C compressor New belt 

Used belt 

Coolant capacity 7M-GE MIT 
A/T 

7M-GTE MIT 
AIT 

Engine oil capacity Drain and refill 

wi Oil filter change 

Spark plug 

Type 

Gap 

Firing order 

Valve clearance (cold) 

Chassis 

Front and rear brake 

Pad th ickness 

Disc thickness 

Disc runout 
Parking brake 

Lining thickness 
Drum inner diameter 

Front axle and suspension 
Ball joint vertical play 

Steering wheel freeplay 
Torque specifications 

Front seat mounting bolt 

wlo Oil filter change 

7M-GE 

7M-GTE 

Front 

Rear 

Upper 
Lower 

ND 

NGK 
ND 
NGK 

7M-GE 

7M-GTE 

Intake 
Exhaust 

Limit 

Limit 

Limit 
Limit 

Limit 
Limit 

Limit 
Limit 

Front suspension member x Body 

Rear suspension member x Body (Front & Rear) 

175±51b 

115 ± 20 Ib 
160±201b 

100 ± 20 Ib 
160 ± 20 Ib 

105 ± 10 Ib 

8.1 liters 

8.0 liters 
8.2 liters 

8.1 liters 

4.4 liters 
4.1 liters 

P016R 
BCPR5EPll 

P020R-P8 

BCPR6EP-N8 
1.1 mm 

0.8mm 

1-5-3-6-2-4 

0.15 - 0.25 mm 
0.20 - 0.30 mm 

1.0 mm 

21.0mm 

17.0 mm 
0.13 mm 

1.0 mm 
191.0 mm 

Omm 

0.3 mm 

8.6 US qts 7.1 Imp. qts 

8.5 US qts 7.0 Imp. qts 

8.7 US qts 7.2 Imp. qts 

8.5 US qts 7.1 Imp. qts 

4.7 US qts 3.9 Imp. qts 

4.3 US qts 3.6 Imp. qts 

0.043 in. 

0.031 in. 

0.006 - 0.010 in. 
0.008 - 0.012 in. 

0.039 in. 

0.827 in. 

0.669 in. 
0.005 in. 

0.039 in. 
7.52 in. 

o in. 

0.012 in. 
30 mm (1.18 in.) or less 

375 kg-cm 

1,300 kg-cm 

1,840 kg-cm 

27 ft-Ib 

94 ft-Ib 

133 ft·lb 

37 N·m 

12-l N·m 

180 N'm 



SERVICE SPECIFICATIONS - Engine Mechanical 

ENGINE MECHANICAL 
Specifications 

Idle speed 7M-GE 

7M-GTE 

700 rpm 

650 rpm 

A-3 

Intake manifold vacuum 400 mmHg (15.75 in. Hg, 53.3 kPa) or more 

Compression pressure at 250 rpm STD 7M·GE 

7M-GTE 

Limit 

Differential of pressure between each cylinder 

Cylinder head 

Valve guide 
bushing 

Warpage Cylinder block side 

I ntake manifold side 

Exhaust manifold side 

Valve guide bore 

Valve seat Refacing angle 

Contacting angle 

Contacting width 

Inside diameter 

Outside diameter 

11.0 kg/cm2 

10.0 kg/cm2 

9.0 kg/cm2 

156 psi 

142 psi 

128 psi 

1.0 kg/cm 2 (14 psi, 98 kPa) or less 

Limit 

Limit 

Limit 

STD 

0.10 mm 

0.10 mm 

0.10 mm 

11.000 - 11.027 mm 

O/S 0.05 11.050 - 11.077 mm 

30°, 45°, 60° 

STD 

45° 

1.0 - 1.4 mm 

6.010 - 6.030 mm 

11.033 - 11.044 mm 

O/S 0.05 11.083 - 11.094 mm 

Replacing temperature (Cylinder head side) 90°C 

Valve 

Valve spring 

Valve lifter 

Valve overall length 

Valve face angle 

Stem diameter 

Stem oil clearance 

Valve margin thickness 

Free length 

Installed length 

STD 

Limit 

STD 

Limit 

STD 

Limit 

Installed load at35 mm (1.378 in.) 

Squareness 

Lifter diameter 

Oil clearance 

Intake 

Exhaust 

Intake 

Exhaust 

Intake 

Exhaust 

STD 

Limit 

STD 

STD 

Limit 

98.15 mm 

97.75 mm 

44.5° 

5.970 - 5.985 mm 

5.965 - 5.980 mm 

0.025 - 0.060 mm 

0.030 - 0.065 mm 

0.08 mm 

0.10 mm 

1.3 mm 

0.5 mm 

41.64 mm 

35.0 mm 

16.0 kg 35 Ib 

1.5 mm 

27.975 - 27.985 mm 

0.015 - 0.046 mm 

0.10 mm 

1,079 kPa 

981 kPa 

883 kPa 

0.0039 in. 

0.0039 in. 

0.0039 in. 

0.4331 - 0.4341 in. 

0.4350 - 0.4361 in. 

0.039 - 0.055 in. 

0.2366 - 0.2374 in. 

0.4344 - 0.4348 in. 

0.4363 - 0.4368 in. 

194°F 

3.8642 in. 

3.8484 in. 

0.2350 - 0.2356 in. 

0.2348 - 0.2354 in. 

0.0010 - 0.0024 in. 

0.0012 - 0.0026 in. 

0.0031 in. 

0.0039 in. 

0.051 in. 

0.020 in. 

1.6394 in. 

1.378 in. 

157 N 

0.059 in. 

1.1014 - 1.1018 in. 

0.0006 - 0.0018 in. 

0.0039 in. • 



A-4 SERVICE SPECIFICATIONS - Engine Mechanical 

Specifications (Cont'd) 

I ntake, exhaust Manifold surface warpage 
manifold and Intake Limit 0.10 mm 0.0039 in. 
intake chamber Exhaust Limit 7M-GE 0.75 mm 0.0295 in. 

7M-GTE 0.50 mm 0.0197 in. 
Intake chamber Limit 0.10 mm 0.0039 in. 

Camshaft Thrust clearance STD 0.08 - 0.19 mm 0.0031 - 0.0075 in. 
Limit 0.30 mm 0.0118 in. 

Journal oil clearance No.1 STD 0.035 - 0.072 mm 0.0014 - 0.0028 in. 
Limit 0.13 mm 0.0051 in. 

No.2 - No.7 STD 0.025 - 0.093 mm 0.0010 - 0.0037 in. 
Limit 0.13 mm 0.0051 in. 

Journal diameter No.1 STD 26.949 - 26.965 mm 1.0610 - 1.0616 in. 
No.2 - No.7 STD 26.888 - 26.975 mm 1.0586 - 1.0620 in. 

Circle runout Limit 0.03 mm 0.0012 in. 
Cam lobe height 

Intake STD 7M-GE 38.16 mm 1.5024 in. 
7M-GTE 38.35 mm 1.5098 in. 

Limit 7M-GE 37.85 mm 1.4902 in. 
7M-GTE 38.00 mm 1.4961 in. 

Exhaust STD 38.35 mm 1.5098 in. 
Limit 38.00 mm 1.4961 in. 

Idler pulley Free length 69mm 2.72 in. 
tension spring 

Pump drive Thrust clearance STD 0.06 - 0.13 mm 0.0024 - 0.0051 in. 
shaft Limit 0.30 mm 0.0118 in. 

Oil clearance STD 0.025 - 0.066 mm 0.0010 - 0.0026 in. 
Limit 0.08 mm 0.0031 in. 

Journal diameter Front 40.959 - 40.975 mm 1.6126 - 1.6132 in. 
Rear 32.959 - 32.975 mm 1.2976 - 1.2982 in. 

Cylinder block Cylinder head surface warpage Limit 0.05 mm 0.0020 in. 

Cylinder bore diameter STD Mark 0 82.990 - 83.000 mm 3.2673 - 3.2677 in. 
Mark 1 83.001 - 83.010 mm 3.2677 - 3.2681 in. 
Mark 2 83.011 - 83.020 mm 3.2681 - 3.2685 in. 
Mark 3 83.021 - 83.030 mm 3.2685 - 3.2689 in. 
Mark 4 83.031 - 83.040 mm 3.2689 - 3.2693 in. 

Limit STD 83.24 mm 3.2772 in. 
O/S 0.50 83.74 mm 3.2968 in. 

Cylinder block main journal bore 
STD Mark 1 64.024 - 64.030 mm 2.5206 - 2.5209 in. 

Mark 2 64.031 - 64.036 mm 2.5209 - 2.5211 in. 
Mark 3 64.037 - 64.042 mm 2.5211 - 2.5213 in. 

U/S 0.25 64.022 - 64.046 mm 2.5205 - 2.5215 in. 

II 



SERVICE SPECIFICATIONS - Engine Mechanical A-5 

Specifications (Cont'd) 

Piston and Piston diameter 
piston ring 7M-GE STD Mark 0 82.900 - 82.910 mm 3.2638 - 3.2642 in. 

Mark 1 82.911 - 82.920 mm 3.2642 - 3.2646 in. 
Mark 2 82.921 - 82.930 mm 3.2646 - 3.2650 in. 

Mark 3 82.931 - 82.940 mm 3.2650 - 3.2653 in. 
Mark 4 82.941 - 82.950 mm 3.2654 - 3.2657 in. 

O/S 0.50 83.40 - 83.45 mm 3.2835 - 3.2854 in. 
7M-GTE Mark 0 82.910 - 82.920 mm 3.2642 - 3.2646 in. 

Mark 1 82.921 - 82.930 mm 3.2646 - 3.2650 in. 
Mark 2 82.931 - 82.940 mm 3.2650 - 3.2653 in. 
Mark 3 82.941 - 82.950 mm 3.2654 - 3.2657 in. 
Mark 4 82.951 - 82.960 mm 3.2658 - 3.2661 in. 

O/S 0.50 83.41 - 83.46 mm 3.2839 - 3.2858 in. 
Piston oil clearance 

7M-GE STD 0.08 - 0.10 mm 0.0031 - 0.0039 in. 
Limit 0.13 mm 0.0051 in. 

7M-GTE STD 0.07 - 0.09 mm 0.0028 - 0.0035 in. 

Limit 0.13 mm 0.0051 in. 

Piston ring end gap No.1 7M-GE STD 0.23 - 0.38 mm 0.0091 - 0.0150 in. 
Limit 0.68 mm 0.0268 in. 

7M-GTE STD 0.29 - 0.44 mm 0.0114 - 0.0173 in. 
Limit 0.74 mm 0.0291 in. 

No.2 STD 0.25 - 0.53 mm 0.0098 - 0.0209 in. 
Limit 1.13 mm 0.0445 in. 

Oil 7M-GE STD 0.10 - 0.40 mm 0.0039 - 0.0157 in. 
Limit 1.00 mm 0.0394 in. 

7M-GTE STD 0.10 - 0.44 mm 0.0039 - 0.0173 in. 
Limit 1.04 mm 0.0409 in. 

Ring groove clearance No.1 Limit 0.03 - 0.07 mm 0.0012 - 0.0028 in. 
No.2 Limit 0.02 - 0.06 mm 0.0008 - 0.0024 in. 

Piston pin installing temperature 60°C 140°F 

Connecting rod Thrust clearance STD 0.160 - 0.296 mm 0.0063 - 0.0117 in. 
and bearing Limit 0.3mm 0.012 in. 

Big end inner diameter STD Mark 1 55.015 - 55.025 mm 2.1659 - 2.1663 in. 
Mark 2 55.026 - 55.035 mm 2.1664 -2.1667 in. 
Mark 3 55.036 - 55.045 mm 2.1668 - 2.1671 in. 

U/S 0.25 55.015 - 55.045 mm 2.1659-2.1671 in. 
Connecting rod bearing center wall thickness 

STD Mark 1 1.490 - 1.495 mm 0.0587 - 0.0589 in. 
Mark 2 1.496 - 1.500 mm 0.0589 - 0.0591 in. 
Mark 3 1.501 - 1.505 mm 0.0591 - 0.0593 in. 
Mark 4 1.506 - 1.510 mm 0.0593 - 0.0594 in. 
Mark 5 1.511 - 1.515 mm 0.0595 - 0.0596 in. 

U/S 0.25 1.622 - 1.632 mm 0.0639 - 0.0643 in. 
Bearing oil clearance STD 0.021 - 0.053 mm 0.0008 - 0.0021 in. 

Limit 0.07 mm 0.0028 in. 
Pin oil clearance STD 0.005 - 0.011 mm 0.0002 - 0.0004 in. 

Limit 0.02 mm 0.0008 in. 



A-6 SERVICE SPECIFICATIONS - Engine Mechanical 

Specifications (Cont'd) 

Connecting rod Piston pin diameter 21.996 - 22.009 mm 0.8660 - 0.8665 in. 
and bearing Rod bend Limit per 100 mm (3.94 in.) 0.05 mm 0.0020 in. 
(cont'd) 

Rod twist Limit per 100 mm (3.94 in.) 0.15 mm 0.0059 in. 

Crankshaft and Thrust clearance STD 0.05 - 0.25 mm 0.0020 - 0.0098 in. 
bearing Limit 0.30 mm 0.0118 in. 

Thrust washer thickness STD 2.925 - 2.975 mm 0.1152-0.1171 in. 

O/S 0.125 2.988 - 3.038 mm 0.1176 - 0.1196 in. 

Main journal oil cleanrance STD 0.030 - 0.048 mm 0.0012 - 0.0019 in. 

Limit 0.07 mm 0.0028 in. 

Main journal diameter STD Mark 0 60.007 - 60.012 mm 2.3625 - 2.3627 in. 

Mark 1 60.001 - 60.006 mm 2.3622 - 2.3624 in. 

Mark 2 59.994 - 60.000 mm 2.3620 - 2.3622 in. 

U/S 0.25 59.730 - 59.740 mm 2.3516 - 2.3520 in. 

Main bearing center wall thickness 

STD Mark 1 1.988 - 1.991 mm 0.0783 - 0.0784 in. 

Mark 2 1.992 - 1.994 mm 0.0784 - 0.0785 in. 

Mark 3 1.995 - 1.996 mm 0.0785 - 0.0786 in. 

Mark 4 1.998 - 2.000 mm 0.0787 - 0.0787 in. 

Mark 5 2.001 - 2.003 mm 0.0788 - 0.0789 in. 

U/S 0.25 2.123 - 2.133 mm 0.0836 - 0.0840 in. 

Crank pin diameter Mark 0 51.993 - 52.000 mm 2.0470 - 2.0472 in. 

Mark 1 51.985 - 51.992 mm 2.0466 - 2.0469 in. 

Mark 2 51.976 - 51.984 mm 2.0463 - 2.0466 in. 

U/S 0.25 51.725 - 51.735 mm 2.0364 - 2.0368 in. 

Circle runout Limit 0.06 mm 0.0024 in. 

Main journal taper and out-of-round Limit 0.02 mm 0.0008 in. 

Check pin journal taper and out-of-round 

Limit 0.02 mm 0.0008 in. 

Flywheel Runout Limit 0.1 mm 0.004 in. 

Torque Specifications 

Part tightened kg-cm ft-Ib N·m 

Camshaft timing pulley x Camshaft 500 36 49 

Oil pump drive pulley x Oil pump drive shaft 220 16 22 

Crankshaft x Crank pu Iley 2,700 195 265 

Crankshaft x Flywheel 750 54 74 

Crankshaft x Drive plate 750 54 74 

Air intake chamber x Intake manifold 180 13 18 

Air intake chamber x Air intake connector (7M-G E) 180 13 18 
Throttle body x Air intake connector 130 9 13 
Cylinder head x No.1 and No.2 cylinder head covers 25 22 in.-Ib 2.5 

Cylinder head x No.3 cylinder head cover 180 13 18 

Cylinder head x Cylinder block 800 58 78 



SERVICE SPECIFICATIONS - Engine Mechanical, Turbocharger System A-7 

Torque Specifications (Cont'd) 

Part tightened 

Cylinder head x Spark plug 

Cylinder head x No.2 engine hanger 

Cylinder head x Heater union 

Cylinder head x EGR cooler 

Cylinder head x Camshaft bearing cap 

Cylinder head x intake manifold 

Cylinder head x Exhaust manifold 

Cylinder head x Distributor (7M-GE) 

Cylinder head x Cam position sensor (7M-GTE) 

Connecting rod cap x Connecting rod 

Cylinder block x Main bearing cap 

Cylinder block x Timing belt case x Idler pulley 

Cylinder bloc: x Timing belt case 12 mm 

14mm 

Cylinder block x Oil pump drive shaft thrust plate 

Oil nozzle x Cylinder block 

TURBOCHARGER SYSTEM 
Specifications 

Turbocharger Turbocharging pressure 

Turbine shaft axial play 

Turbine shaft radial play 

Torque Specifications 

Part tightened 

Turbocharger x Turbin outlet elbow 

Oil pipe x Turbocharger 

Water pipe x Turbocharger 

Oil pipe x Cylinder block (Bolt) 

Oil pipe x Cylinder block (Nut) 

Turbocharger stay x Turbocharger 

Turbocharger stay x Engine mounting bracket 

Turbocharger x Exhaust manifold 

STD 

kg-cm ft-Ib N·m 

180 13 18 

400 29 39 

600 43 59 

140 10 14 

200 14 20 

180 13 18 

400 29 39 

140 10 14 

140 10 14 

650 47 64 

1,040 75 102 

500 36 49 

195 14 19 

400 29 39 

130 9 13 

250 18 25 

MIT 0.39 - 0.53 kg/cm 2 

(5.5 - 7.5 psi, 38 - 52 kPa) 

A/T 0.34 - 0.42 kg/cm 2 

(4.8 - 6.0 psi, 33 - 41 kPa) 

STD 0.13 mm (0.0051 in.) or less 

STD 0.18 mm (0.0071 in.) or less 

kg-cm ft-Ib N·m 

440 32 43 

130 9 13 

75 65 in.-Ib 7.4 

350 25 34 

130 9 13 

810 59 79 

590 43 58 

450 33 44 



A-8 

EFI SYSTEM 
Specifications 

Fuel pressure 
regu lator 

Cold start 
injector 

Injector 

Air flow meter 

Throttle 
position sensor 

SERVICE SPECIFICATIONS - EFI System 

Fuel pressure 7M-GTE at No vacuum 2.7 - 3.1 kg/cm2 

(38 - 44 psi, 265 - 304 kPa) 

7M-GTE at No vacuum 2.3 - 2.8 kg/cm2 

(33 - 40 psi, 226 - 275 kPa) 

Resistance 2-4r2 

Fuel leakage One drop or less of fuel per minute 

Resistance 7M-GE Approx. 13.8 r2 
7M-GTE 2.0 - 3.8 r2 

Injection volume 7M-GE 69 - 85 cc (4.2 - 5.2 cu in.)/15 sec. 
7M-GTE 101 - 114 cc (6.2 - 7.0 cu in.)/15 sec. 

Difference volume between each injector 9 cc (0.31 cu in.) or less 
Fuel leakage One drop or less of fuel per minute 

Resistance 

7M-GE E2 - VS 200 - 600 r2 
(Measuring plate fully closed) 

20 - 1,200 r2 
(Measuring plate fully open) 

E2 - VC 200 - 400 r2 
E1 - FC Infinity 

(Measuring plate fully closed) 
Zero 
(Others) 

E2 - THA at -20°C (_4°F) 10 - 20 kr2 
at O°C (32°F) 4 - 7 kr2 
at 20°C (68°F) 2 - 3 kr2 

at 40°C (104°F) 0.9 - 1.3 kr2 
at 60°C (140°F) OA - 0.7 kr2 

7M-GTE E2 - THA at -20°C (_4°F) 10-20kr2 
at O°C (32°F) 4 - 7 kr2 
at 20°C (68°F) 2 - 3 kr2 
at 40°C (104°F) 0.9 - 1.3 kr2 
at 60°C (140°F) OA - 0.7 kr2 

Clearance between stop 
screw and lever Between terminals Resistance 

7M-GE 7M-GTE 

o mm (0 in.) o mm (0 in.) VTA - E2 0.2 - 1.2 kr2 

OAO mm (0.0157 in.) 0.50 mm (0.0197 in.) IDL - E2 2.3 kr2 or less 

0.75 mm (0.0295 in.) 0.90 mm (0.0354 in.) IDL - E2 Infinity 

Throttle valve fully opened position VTA - E2 3.5 - 10.3 kr2 

- VC - E2 4.25 - 8.25 kr2 



SERVICE SPECIFICATIONS - EFI System A-9 

Specifications (Cont'd) 

ISC valve Resistance Bl - Sl or S3 10 - 30 Sl 

B2 - S2 or S4 10 - 30 Sl 

Solenoid Resistance No.l0 
resistor +B - I 3 Sl each 
(7M-GTE) No. 30 

Cold start Resistance 
injector time STA - STJ below 15°C (59°F) 25 - 45 Sl 
switch above 30°C (86°F) 65 - 85 Sl 

STA - Ground 25 - 85 Sl 
~--

Water temp. Resistance at -20°C (_4°F) 10-20kSl 
sensor at O°C (32°F) 4 - 7 kSl 

at 20°C (68°F) 2 - 3 kSl 

at 40°C (104°F) 0.9 - 1.3 kSl 

at 60°C (140°F) 0.4 - 0.7 kSl 

at 80°C (176°F) 0.2 - 0.4 kSl 

Fuel control Resistance 30 - 50 Sl 
VSV (7M-GTE) 

Fuel pump Resistance Approx. 0.7 Sl 
resistor 

Oxygen sensor Heater resistance 7M-GTE 3.0 - 3.6 Sl 

Sub-oxygen Heater resistance at 20°C (68°F) 5.1 - 6.3 Sl 
sensor [7 M-G E 
(Calif. only)) 

EGR gas temp. Resistance at 50°C (122°F) 69.40 - 88.50 kSl 
sensor at 100°C (212°F) 11.89 - 14.37 kSl 
(Calif. only) at 150°C (302°F) 2.79 - 3.59 kSl 

ECU HINT: 

• Perform all voltage and resistance measurements with the computer connected . 

• Verify that the battery voltage is 11 V or above when the ignition switch is ON . 

Voltage 

Terminals Condition STD Voltage (V) 

BATT - E1 - 10 - 14 
f------

IG SW - E1 Ignition SW ON 10 - 14 

M-REL - E1 Ignition SW ON 10 - 14 

+B(+B1 ) - E1 Ignition SW ON 10 - 14 

IDL - E2 
Ignition SW ON (7M-GE) Throttle valve open 10 - 14 

IDL - E2 
Ignition SW ON Throttle valve open (7M-GTE) 4-6 



A-l0 SERVICE SPECIFICATIONS - EFI System 

Specifications (Cont' d) 

ECU (cont'd) Terminals Condition STO Voltage (V) 

VC - E2 Ignition SW ON - 4-6 

Throttle valve fully closed 0.1 -1.0 
VTA - E2 Ignition SW ON 

Throttle valve fully open 3.2 - 4.2 

Measuring plate fully closed 3.7 -4.3 
Ignition SW ON 

Measuring plate fully open 0.2 - 0.5 
*1 VS - E2 

Idling 2.3 - 2.B 

3,000 rpm 1.0 - 2.0 

Ignition SW ON 4-6 
*2 KS _ Body 

ground 
Cranking or running 2-4 

*2 VC -
Body Ignition SW ON 4-6 
ground 

No. 10 EOl No. 20 - Ignition SW ON 10 - 14 
No. 30 E02 

THA - E2 Ignition SW ON Intake air temperature 20°C (6BoF) 1 - 3 

THW - E2 Ignition SW ON Coolant temperature BO°C (176°F) 0.1-1.0 

STA - El Cranking 6 - 14 

IGT - El Ignition SW ON 0.7 - 1.0 

*2IGOA 
- El Idling 1 - 3 IGOB 

ISCl 
I - El Ignition SW ON 9 - 14 

ISC4 

W - El 
No trouble ("CHECK ENGINE" warning light off) and 

B - 14 engine running 

A/C - El Ignition SW ON Air conditioning ON 10 - 14 

Check connector TE 1 - E 1 not 
connect 4-6 

TEl - El Ignition SW ON 
Check connector TE 1 - E 1 connect 0 

Shift position P or N range 0 
NSW(A!T)- E 1 Ignition SW ON 

Ex. P or N range 10 - 14 

Clutch pedal not depressed 0 
N/C(M/T)- El Ignition SW ON 

Clutch pedal depressed 10 - 14 



SERVICE SPECIFICATIONS - EFI System 

Specifications (Cont'd) 

ECU (cont'd) 

Fuel cut rpm 

Terminal Condition 

Defogger SW OFF 
*3 DFG - E1 Ignition SW ON 

Defogger SW ON 

Headlight SW OF F 
*3 LP - E1 

Headlight SW ON 

Resistance 

Terminals Condition 

Throttle valve fully open 
IDL - E2 

Throttle valve fully closed 

Throttle valve fully open 
VTA - E2 

Throttle valve fully closed 

VC - E2 -

Measuring plate fully closed 
VS - E2 

Measuring plate fully open 

THA - E2 Intake air temperature 20°C (68°F) 

THW - E2 Coolant temperature 80°C (176°F) 

G1,G2 - G8 -

NE - G8 
(7M-GTE) 

NE -G8 
(7M-GE) 

ISC1,ISC2 _ +B 
ISC3,ISC4 

wi Vehicle speed 0 kmlh and coolant temp. 
80°C (176°F) 

7M-GE 

7M-GTE 

*1 7M-GE only 
*2 7M-GTE only 

Fuel cut rpm 
Fuel return rpm 
Fuel cut rpm 
Fuel return rpm 

*3 ex. 7M-GTE AfT 

-

-

-

1,800 rpm 
1,200 rpm 
1,600 rpm 
1,200 rpm 

A-ll 

STD Voltage (V) 

10 - 14 

0 

10 - 14 

0 

Resistance (D) 

Infinity 

2,300 or less 

3,500 - 10,300 

200 - 1,200 

4,250 - 8,250 

200 - 600 

20 - 1,200 

2,000 - 3,000 

200 - 400 

140 - 180 

140 - 180 

180 - 220 

10 - 30 



A-12 SERVICE SPECIFICATIONS - EFI System 

Torque Specifications 

Part tightened 

Fuel line 

Fuel pump x Fuel tank 

Union bolt type 

Flare nut type 

Cold start injector x Air intake chamber 

Cold start injector tube x Cold start injector 

Cold start injector tube x Del ivery pipe 

Fuel pressure regu lator x Del ivery pipe 

No.2 fuel pipe x Delivery pipe 

Delivery pipe x Cylinder head 

No.1 fuel pipe x Delivery pipe 

No.1 fuel pipe x Fuel pipe support 

Air intake connector x Air intake chamber (7M-GE) 

Fuel sender gauge x Fuel tank 

Fuel tank bracket x Body 

Fuel tank band bracket x Body 

Fuel tank band x Body 

Fuel tank drain plug 

Throttle body x Air intake chamber 

ISC valve x Air intake chamber 

kg-cm 

300 

310 

35 

55 

180 

300 

250 

250 

180 

400 

300 

180 

25 

185 

380 

220 

125 

130 

130 

ft-Ib 

22 

22 

30 in.-Ib 

48 in.-Ib 

13 

22 

18 

18 

13 

29 

22 

13 

22 in.-Ib 

15 

27 

16 

9 

9 

9 

N·m 

29 

30 

3.4 

5.4 

18 

29 

25 

25 

18 

39 

29 

18 

2.5 

20 

37 

22 

12 

13 

13 



SERVICE SPECIFICATIONS - Cooling System, Lubrication System A-13 

COOLI NG SYSTEM 
Specifications 

Engine coolant capacity 

Thermostat Valve opening temperature 
Valve lift at 100°C (212°F) 

Radiator Relief valve opening pressure 

Torque Specifications 

Part tightened 

Drain plug 
Water outlet x Water outlet housing 
Water pump x Cylinder block 

LUBRICATION SYSTEM 
Specifications 

Engine oil capacity 

Oil pressure 

Oil pump Body clearance 

Side clearance 

Gear backlash 

10mm 
12 mm 

at Idle speed 
at 3,000 rpm 

Relief valve operating pressure 

Torque Specifications 

Part tightened 

Engine oil drain plug 
Oil pump cover x Oil pump body 
Relief valve x Oil pump cover 
Oil pump x Cylinder block 
Oil pump strainer x Oil pump body 
Oil pump outlet pipe x Oil pump 
Oil pump outlet pipe x Union 
Oil pan x Cylinder block 
Oil pressure regulator plug 
Oil filter bracket x Cylinder block 

STD 

Limit 

kg-cm 

350 
80 
90 

195 

STD 
Limit 
STD 
Limit 
STD 
Limit 

kg-cm 

350 
75 

375 
220 
130 
350 
350 
130 
375 
500 

See page A-2 

86 - 90°C 187 - 194°F 
8 mm (0.31 in.) or more 

0.75 - 1.05 kg/cm2 
(10.7 - 14.9 psi, 74 - 103 kPa) 
0.6 kg/cm2 8.5 psi 59 kPa 

ft-Ib N·m 

25 34 
69 in.-Ib 7.8 
78 in.-Ib 8.8 
14 20 

See page A-35 

0.3 kg/cm2 (4.3 psi, 29 kPa) or more 
2.5 - 5.0 kg/cm2 36 - 71 psi 245-490 kPa 

0.105 - 0.175 mm 0.0041 - 0.0069 in. 
0.2 mm 0.008 in. 
0.03 - 0.09 mm 0.0012 - 0.0035 in. 
0.15 mm 0.0059 in. 
0.5 - 0.6 mm 0.020 - 0.024 in. 
0.9 mm 0.035 in. 
4.4 - 5.0 kg/cm2 63 - 71 psi 431-490 kPa 

ft-Ib N·m 

25 34 

65 in.-Ib 7.4 
27 37 
16 22 

9 13 
25 34 
25 34 

9 13 
27 37 

36 49 



A-14 SERVICE SPECIFICATIONS - Ignition System, Starting System 

IGNITION SYSTEM 

Ignition timing T 1M in N range 10° BTDC @ Idle 
[Check connector terminals TEl and E J connect] 

-Spark plug Type 7M-GE ND PQ16R 

NGK BCPR5EP11 

7M-GTE ND PQ20R-P8 

NGK BCPR6EP-N8 

Gap 7M-GE STD L1mm 0_043 in_ 

Limit 1_3 mm 0.051 in. 

7M-GTE STD 0.8 mm 0.031 in. 

Limit LOmm 0.039 in. 

High-tension Resistance Limit 25 kn per cord 
cord 

Ignition coil Primary coil resistance 7M-GE 0.24 - 0.30 n 

7M-GTE 0.3-0.5n 

Secondary coil resistance (7M-GE only) 9.2 - 12.4 kn 

Distributor Air gap 
(7M-GE) or G1, G2 and NE pickups 7M-GE 0.2 mm (0.008 in.) or more 
cam position 

7M-GTE 0.2 - 0.4 mm 0.008 - 0.016 in. sensor (7M-GTE) 
Pickup coil resistance 

G1 and G2 pickups 140 - 180 n 

NE pickup 7M-GE 180 - 220 n 

7M-GTE 140 - 180 n 

START I NG SYSTEM 

Starter Rated voltage and output power 12 V 1.4 kW 

No-load characteristic Current 90A or less at 11.5 V 

rpm 3,500 rpm or more 

Brush length STD 15.5 mm 0.610 in. 

Limit 10.0 mm 0.394 in. 

Commutator Outer diameter STD 30 mm 1.18in. 

Limit 29 mm 1.14 in. 

Undercut depth STD 0.6 mm 0.024 in. 

Limit 0.2 mm 0.008 in. 

Circle run out Limit 0.05 mm 0.0020 in. 

Spring installed load STD 1.79-2.41 kg 
(3.9 - 5.3Ib, 18 - 24 N) 

Limit 1.2 kg 2.61b 12 N 



SERVICE SPECIFICATIONS - Charging System, Clutch A-15 

CHARGING SYSTEM 

Drive belt tension See page A-2 

Battery specific gravity 

When fully charged at 20°C (68°F) 1.25 - 1.27 

Alternator Rated output ampere 7M-GE 12 V 

7M-GTE 12 V 

Rotor coil resistance 2.8 - 3.0 n 
Slip ring diameter STD 14.2-14.4mm 

Limit 12.8 mm 

Bush exposed length STD 10.5 mm 

Limit 1.5 mm 

Alternator Regulator voltage at 25°C (noF) 14.0 - 15.0 V 
regulator (IC) 

CLUTCH 
Specifications 

Pedal height (from asphalt sheet) 

Push rod play at pedal top 

Pedal freeplay 

Clutch release point 

at 115°C (239°F) 

(from pedal stroke end position to release point) 

Disc rivet head depth 

Disc runout 

Diaphragm spring out-of-alignment 

Diaphragm spring finger wear 

Limit 

Limit 

Limit 

Depth Limit 

Width Limit 

Flywheel runout Limit 

Torque Specifications 

Part tightened 
~-

Clutch cover x Flywheel 

Reservoir tank set bolt 

Clutch line tube union 

Flexible hose x Release cylinder (7M-GE) 

Bleeder plug 

Flywheel set bolt 

Release cylinder x Clutch housing 

13.5 - 14.3 V 

157 - 167 mm 

1-5mm 

5 - 15 mm 

25 mm (0.98 in.) or more 

0.3 mm 

0.8 mm 

0.5 mm 

0.6 mm 

5.0 mm 

0.2 mm 

kg-cm ft-Ib 

195 14 

250 18 

155 11 

235 17 

110 8 

750 54 

120 9 

70 A 

80 A 

0.559 - 0.567 in. 

0.504 in. 

0.413 in. 

0.059 in. 

6.18 - 6.57 in. 

0.04 - 0.20 in. 

0.20 - 0.59 in. 

0.012 in. 

0.031 in. 

0.020 in. 

0.024 in. 

0.197 in. 

0.008 in. 

N'm 

19 

25 

15 

23 

11 

74 

12 



A-16 SERVICE SPECIFICATIONS - Manual Transmission (W58) 

MANUAL TRANSMISSION (W58) 

Specifications 

Output shaft 

2nd gear journal diameter 

3rd gear journal diameter 

Flange thickness 

Runout 

1st gear inner race flange thickness 

1st gear inner race outer diameter 

Counter gear 

Center bearing journal outer diameter 

Counter 5th gear journal outer diameter 

Gear th rust clearance 

1st, 2nd & 3rd 

Counter 5th 

Gear oil clearance 1st & 2nd 

3rd 

Counter 5th 

Shift fork to hub sleeve clearance 

Synchronizer ring to gear clearance 

Input shaft snap ring thickness 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

STD 

Limit 

STD 

Limit 

STD 

Limit 

STD 

Limit 

STD 

Limit 

Limit 

STD 

Limit 

Mark 

2 

3 

4 

5 

11 

12 

42.85 mm 

37.80 mm 

5.60 mm 

0.06 mm 

4.70 mm 

42.85 mm 

29.90 mm 

26.85 mm 

0.10 - 0.25 mm 

0.30 mm 

0.10 - 0.41 mm 

0.46 mm 

0.009 - 0.060 mm 

0.15 mm 

0.060 - 0.103 mm 

0.20 mm 

0.009 - 0.062 mm 

0.15 mm 

1.0 mm 

0.7 - 1.7 mm 

0.5mm 

2.05 - 2.10 mm 

2.10-2.15mm 

2.15 - 2.20 mm 

2.20 - 2.25 mm 

2.25 - 2.30 mm 

2.30 - 2.35 mm 

2.35 - 2.40 mm 

1.6870 in. 

1.4882 in. 

0.2205 in. 

0.0024 in. 

0.1850 in. 

1.6870 in. 

1.1772 in. 

1.0571 in. 

0.0039 - 0.0098 in. 

0.01l8in. 

0.0039 - 0.0161 in. 

0.0181 in. 

0.0004 - 0.0024 in. 

0.0059 in. 

0.0024 - 0.0041 in. 

0.0079 in. 

0.0004 - 0.0024 in. 

0.0059 in. 

0.039 in. 

0.028 - 0.067 in. 

0.020 in. 

0.0807 - 0.0827 in. 

0.0827 - 0.0846 in. 

0.0846 - 0.0866 in. 

0.0866 - 0.0886 in. 

0.0886 - 0.0906 in. 

0.0906 - 0.0925 in. 

0.0925 - 0.0945 in. 



SERVICE SPECIFICATIONS - Manual Transmission (W58) 

Specifications (Cont'd) 

Output shaft snap ri ng thickness 

Front 

Rear 

Reverse gear 

Mark 

D 

11 

12 

13 

14 

15 

Mark 

8 

9 

10 

11 

12 

13 

14 

15 

Mark 

5 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

1.80 - 1.85 mm 0.0709 - 0.0728 in. 

1.86 - 1.91 mm 0.0732 - 0.0752 in. 

1.92 - 1.97 mm 0.0756 - 0.0776 in. 

1.98 - 2.03 mm 0.0780 - 0.0799 in. 

2.04 - 2.09 mm 0.0803 - 0.0823 in. 

2.10 - 2.15 mm 0.0827 - 0.0846 in. 

2.31 - 2.36 mm 0.0909 - 0.0929 in. 

2.37 - 2.42 mm 0.0933 - 0.0953 in. 

2.43 - 2.48 mm 0.0957 - 0.0976 in. 

2.49 - 2.54 mm 0.0980 - 0.1000 in. 

2.55 - 2.60 mm 0.1004 - 0.1024 in. 

2.61 - 2.66 mm 0.1028 - 0.1047 in. 

2.68 - 2.73 mm 0.1055 - 0.1075 in. 

2.74 - 2.79 mm 0.1079 - 0.1098 in. 

2.25 - 2.30 mm 0.0886 - 0.0906 in. 

2.30 - 2.35 mm 0.0906 - 0.0925 in. 

2.35 - 2.40 mm 0.0925 - 0.0945 in. 

2.40 - 2.45 mm 0.0945 - 0.0965 in. 

2.45 - 2.50 mm 0.0965 - 0.0984 in. 

2.50 - 2.55 mm 0.0984 - 0.1004 in. 

2.55 - 2.60 mm 0.1004 - 0.1024 in. 

2.61 - 2.66 mm 0.1028 - 0.1047 in. 

2.67 - 2.72 mm 0.1051 - 0.1071 in. 

2.73 - 2.78 mm 0.1075 - 0.1094 in. 

2.79 - 2.84 mm 0.1098-0.1118in. 

2.85 - 2.90 mm 0.1122-0.1142in. 

2.91 - 2.96 mm 0.1146 - 0.1165 in. 

2.97 - 3.02 mm 0.1169 - 0.1189 in. 

A-17 



A·18 SERVICE SPECIFICATIONS - Manual Transmission (W58) 

Specifications (Cont'd) 

Counter gear snap ring thickness 

Front 

Rear 

No.3 clutch hub 

Mark 

2 

3 

4 

5 

6 

7 

Mark 

2 

3 

4 

5 

6 

7 

Mark 

2 

3 

4 

5 

Oil seal drive in depth Front bearing retainer 

Speedometer driven gear 

Torque Specifications 

Part tightened 

Shift fork set bolt 

Straight screw plug 

Reverse idler gear shaft stopper bolt 

Front bearing retainer set bolt 

Extension housing x Intermediate plate 

Restrict pin 

Shift lever housing x Shift and select lever shaft 

Shift lever retainer x Extension housi ng 

Drain and filler plugs 

Back·up light switch 

Clutch housing x Transmission case 

Center bearing retainer x I ntermediate plate 

Clutch housing x Engine 

Engine rear mounting bolt 

Stiffener plate bolt 

2.05 - 2.10 mm 0.0807 - 0.0827 in. 

2.10 - 2.15 mm 0.0827 - 0.0846 in. 

2.15 - 2.20 mm 0.0846 - 0.0866 in. 

2.20 - 2.25 mm 0.0866 - 0.0886 in. 

2.25 - 2.30 mm 0.0886 - 0.0906 in. 

2.30 - 2.35 mm 0.0906 - 0.0925 in. 

2.35 - 2.40 mm 0.0925 - 0.0945 in. 

1.90 - 1.95 mm 0.0748 - 0.0768 in. 

1.96 - 2.01 mm 0.0772 - 0.0791 in. 

2.02 - 2.07 mm 0.0795 - 0.0815 in. 

2.08 - 2.13 mm 0.0819 - 0.0839 in. 

2.14 - 2.19 mm 0.0843 - 0.0862 in. 

2.20 - 2.25 mm 0.0866 - 0.0886 in. 

2.26-2.31 mm 0.0890 - 0.0909 in. 

2.06 - 2.11 mm 0.0811 - 0.0831 in. 

2.12-2.17mm 0.0835 - 0.0854 in. 

2.18 - 2.23 mm 0.0858 - 0.0878 in. 

2.24 - 2.29 mm 0.0882 - 0.0902 in. 

11.4 - 12.0 mm 0.449 - 0.472 in. 

25mm 0.98 in. 

kg·cm ft-Ib N'm 

125 9 12 

250 18 25 

250 18 25 

250 18 25 

375 27 37 

410 30 40 

400 29 39 

185 13 18 

410 30 40 

410 30 40 

375 27 37 

130 9 13 

400 29 39 

250 18 25 

380 27 37 



SERVICE SPECIFICATIONS - Manual Transmission (R154) 

MANUAL TRANSMISSION (R154) 

Specifications 

Output shaft 

1st gear journal diameter 

2nd gear journal diameter 

3rd gear journal diameter 

Flange thickness 

Runout 

Counter gear 

Roller bearing journal diameter 

Gear thrust clearance 

1 st 

2nd & 3rd 

Counter 5th 

Gear oil clearance 1 st 

2nd, 3rd & Counter 5th 

Shift fork to hub sleeve clearance 

Synchronizer ring to gear clearance 

I nput shaft snap ring thickness 

Counter gear snap ring (Front bearing) 

Limit 38.860 mm 

Limit 46.860 mm 

Limit 37.860 mm 

Limit 4.70 mm 

Limit 0.06 mm 

Limit 27.860 mm 

STD 0.10 - 0.45 mm 

Limit 0.50 mm 

STD 0.10 - 0.25 mm 

Limit 0.30 mm 

STD 0.10 - 0.35 mm 

Limit 0.40 mm 

STD 0.020 - 0.073 mm 

Limit 0.16 mm 

STD 0.015 - 0.068 mm 

Limit 0.16 mm 

Limit 1.0 mm 

STD 0.8 - 1.6 mm 

Limit 0.6mm 

Mark 

A 2.10 - 2.15 mm 

S 2.15 - 2.20 mm 

C 2.20 - 2.25 mm 

0 2.25 - 2.30 mm 

E 2.30 - 2.35 mm 

F 2.35 - 2.40 mm 

G 2.40 - 2.45 mm 

Mark 

A 2.00 - 2.05 mm 

S 2.05 - 2.10 mm 

C 2.10 - 2.15 mm 

0 2.15 - 2.20 mm 

E 2.20 - 2.25 mm 

A-19 

1.5299 in. 

1.8499 in. 

1.4905 in. 

0.1850 in. 

0.0024 in. 

1.0968 in. 

0.0039 - 0.0177 in. 

0.0197 in. 

0.0039 - 0.0098 in. 

0.0118 in. 

0.0039 - 0.0138 in. 

0.0157 in. 

0.0008 - 0.0029 in. 

0.0063 in. 

0.0006 - 0.0027 in. 

0.0063 in. 

0.039 in. 

0.031 - 0.063 in. 

0.024 in. 

0.0827 - 0.0846 in. 

0.0846 - 0.0866 in. 

0.0866 - 0.0886 in. 

0.0886 - 0.0906 in. 

0.0906 - 0.0925 in. 

0.0925 - 0.0945 in. 

0.0945 - 0.0965 in. 

0.0787 - 0.0807 in. 

0.0807 - 0.0827 in. 

0.0827 - 0.0846 in. 

0.0846 - 0.0866 in. 

0.0866 - 0.0886 in. 



A-20 SERVICE SPECIFICATIONS - Manual Transmission (R154) 

Specifications (Cont'd) 

Output shaft snap ring thickness 

No.2 clutch hub 

No. 1 clutch hub 

Rear 

Oil seal drive in depth 

Mark 

A 

S 

C 

0 

E 

F 

G 

Mark 

A 

S 

C 

0 

E 

F 

G 

Mark 

A 

S 

C 

0 

E 

F 

G 

H 

J 

K 

L 

M 

N 
p 

a 
R 

S 

Front bearing retainer 

Speedometer driven gear 

1.80 - 1.85 mm 

1.85 - 1.90 mm 

1.90 - 1.95 mm 

1.95 - 2.00 mm 

2.00 - 2.05 mm 

2.05 - 2.10 mm 

2.10 - 2.15 mm 

2.30 - 2.35 mm 

2.35 - 2.40 mm 

2.40 - 2.45 mm 

2.45 - 2.50 mm 

2.50 - 2.55 mm 

2.55 - 2.60 mm 

2.60 - 2.65 mm 

2.65 - 2.70 mm 

2.70 - 2.75 mm 

2.75 - 2.80 mm 

2.80 - 2.85 mm 

2.85 - 2.90 mm 

2.90 - 2.95 mm 

2.95 - 3.00 mm 

3.00 - 3.05 mm 

3.05 - 3.10 mm 

3.10 - 3.15 mm 

3.15 - 3.20 mm 

3.20 - 3.25 mm 

3.25 - 3.30 mm 

3.30 - 3.35 mm 

3.35 - 3.40 mm 

3.40 - 3.45 mm 

3.45 - 3.50 mm 

11.2 - 12.2 mm 

25mm 

0.0709 - 0.0728 in. 

0.0728 - 0.0748 in. 

0.0748 - 0.0768 in. 

0.0768 - 0.0787 in. 

0.0787 - 0.0807 in. 

0.0807 - 0.0827 in. 

0.0827 - 0.0846 in. 

0.0906 - 0.0925 in. 

0.0925 - 0.0945 in. 

0.0945 - 0.0965 in. 

0.0965 - 0.0984 in. 

0.0984 - 0.1004 in. 

0.1004 - 0.1024 in. 

0.1024 - 0.1043 in. 

0.1043 - 0.1063 in. 

0.1063 - 0.1083 in. 

0.1083 - 0.1102 in. 

0.1102 - 0.1122 in. 

0.1122 - 0.1142 in. 

0.1142 - 0.1161 in. 

0.1161 -0.1181 in. 

0.1181 - 0.1201 in. 

0.1201 - 0.1220 in. 

0.1220 - 0.1240 in. 

0.1240 - 0.1260 in. 

0.1260 - 0.1280 in. 

0.1280 - 0.1299 in. 

0.1299 - 0.1319 in. 

0.1319 - 0.1339 in. 

0.1339 - 0.1358 in. 

0.1358 - 0.1378 in. 

0.441 - 0.480 in. 

0.98 in. 



SERVICE SPECIFICATIONS - Manual Transmission (R154), Automatic Transmission (A340E) A-21 

Torque Specifications 

Part tightened 

Reverse shift arm bracket 
Rear bearing retainer x I ntermediate plate 
Counter gear rear lock nut 
Shift fork x Shift fork shaft 

Straight screw plug 
Front bearing retainer x Transmission case 
Transmission case x Extension housing 
Shift lever housing bolt 

Clutch housing x Transmission case 
Oil receiver x Extension housing 
Back·up light switch 
Restrict pin 
Shift lever retainer x Extension housing 
Clutch housing x Engine 
Clutch cover x Flywheel 
Clutch housing cover bolt 
Engine rear mounting bolt 
Stiffener plate bolt 

AUTOMATIC TRANSMISSION (A340E) 
Specifications 

Line pressure (wheel locked) 
7M-GE 

Engine idling 

At stall 
(Throttle valve fully opened) 

7M·GTE 
Engine idling 

At stall 
(Throttle valve fully opened) 

Engine stall revolution 

Time lag N range -+ 

N range -+ 

Engine idling speed (AiC OFF) 

Throttle cable adjustment 
Throttle valve fully opened 

Torque converter installing 
Drive plate runout 

Torque converter sleeve runout 

D range 
R range 
D range 
R range 

D range 
R range 
D range 
R range 
7M·GE 
7M-GTE 
D range 

R range 
N range 7M·GE 

7M·GTE 

Limit 

Limit 

kg-cm ft·lb 

185 13 
185 13 

1,300 94 
200 14 
190 14 
170 12 

380 27 

390 28 
370 27 
115 8 
380 27 
380 27 
160 12 
400 29 
195 14 
120 9 
250 18 
380 27 

3.5 - 4.3 kg/cm 2 50 - 61 psi 
4.9 - 6.1 kg/cm2 70 - 87 psi 
8.8 - 11.5 kg/cm2 125 - 164 psi 
12.2 - 15.9 kg/cm2 174 - 226 psi 

4.1 - 4.9 kg/cm 2 58 - 70 psi 
5.0 - 6.2 kg/cm 2 71 - 88 psi 
12.3 - 15.0 kg/cm 2 175 - 213 psi 
15.1 - 18.8 kg/cm2 215 - 267 psi 
2,200 ± 150 rpm 
2,500 ± 150 rpm 
Less than 1.2 seconds 
Less than 1.5 seconds 
700 rpm 
650 rpm 

N·m 

18 
18 

127 
20 

19 
17 

37 

38 
36 
11 
37 
37 
16 
39 
19 
12 
25 
37 

343 - 422 kPa 
481 - 598 kPa 
863 - 1,128 kPa 
1,196 -1,559 kPa 

402 - 481 kPa 
490 - 608 kPa 
1,206 - 1,471 kPa 
1,481 - 1,844 kPa 

Between boot end face and inner cable stopper 
o - 1 mm 0 - 0.04 in. 

0.20 mm 

0.30 mm 
0.0079 in. 

0.0118 in. 



A-22 SERVICE SPECIFICATIONS - Automatic Transmission (A340E) 

Specifications (Cont' d) 

Shift point 

~ 
Throttle valve fully open [ ] Fully closed 

(7M-GE) 
1-*2 2-*3 3-*0/D [3-*0/D] [0/D-*3] 0/D-*3 3-*2 2-*1 

km/h (mph) 

NORM 44-48 92-99 146-155 34-38 25-29 141-150 85-93 39-43 
(27-30) (57-62) (91-96) (21-24) ( 16-18) (88-93) (53-58) (24-27) 

D range 
PWR 47-51 101-107 161-168 41-45 25-29 155-163 94-100 42-46 

(30-33) (63-68) (103-108) (25-28) (16-18) (99-103) (60-64) (26-29) 

2 range NORM 44-48 106-114 93-101 39-43 
PWR (27-30) (66-71) - - - -

(58-63) (24-27) 

L range NORM 46-50 
PWR 

- - - - - - - (29-31) 

Lock-up point 

~ 
Throttle valve opening 5% 

(7M-GE) Lock-up ON Lock-up OFF 
km/h (mph) 

2nd * 3rd OlD 2nd * 3rd OlD 

73-78 58-62 68-72 55-58 
NORM - (45-48) (36-39) 

- (42-45) (34-36) 
D range 

63-66 68-72 57-61 73-78 PWR - (45-48) (39-41 ) - (42-45) (35-38) 

* OlD switch OFF 

Shift point 

~ 
Throttle valve fully open [ ] Fully closed 

(7M-GTE) 1-*2 2-*3 3-* OlD [3-*0/D] [0/D-*3] OlD -* 3 3-*2 2 -* 1 
km/h (mph) 

NORM 40-44 94-99 149-159 38-41 28-32 143-153 86-94 34-39 
(25-27) (58-62) (93-99) (24-25) (17-20) (89-95) (53-58) (21-24) 

D range 

PWR 47-51 102-111 173-183 45-50 28-32 166-177 95-103 41-45 
(30-32) (63-69) (108-114) (28-31 ) (17-20) (103-110) (59-64) (25-28) 

2 range NORM 40-44 110-118 - - - - 102-111 34-39 
PWR (25-27) (68-73) (63-69) (21-24) 

L range NORM 51-56 
PWR 

- - - - - - - (32-35) 

Lock-up point 

~ 
Throttle valve opening 5% 

(7M-GTE) Lock-up ON Lock-up OFF 
km/h (mph) 

2nd *3rd OlD *3rd OlD 2nd 

NORM 
80-85 60-65 74-79 57-62 

- (50-53) (37-40) - (46--49) (35-39) 
D range 

PWR 
80-85 69-73 74-79 63-67 

- (50-53) (43-45) - (46-49) (39-42) 

* OlD switch OFF 

Oil pump Body clearance STD 0.07 - 0.15 mm 0.0028 - 0.0059 in. 
Limit 0.3 mm 0.012 in. 

Tip clearance STD 0.11 - 0.14 mm 0.0043 - 0.0055 in. 
Limit 0.3 mm 0.012 in. 

Side clearance STD 0.02 - 0.05 mm 0.0008 - 0.0020 in. 
Limit 0.1 mm 0.004 in. 



SERVICE SPECIFICATIONS - Automatic Transmission (A340E) A-23 

Specifications (Cont'd) 

Bushi ng bore Oil pump body Limit 38.19 mm 1.5035 in. 

Stator shaft (F R) Limit 21.58 mm 0.8496 in. 
(RR) Limit 27.08 mm 1.0661 in. 

0/0 direct clutch drum Limit 27.11 mm 1.0673 in. 

0/0 planetary gear Limit 11.27 mm 0.4437 in. 

Direct clutch drum Limit 53.99 mm 2.1256 in. 
Forward clutch drum Limit 24.08 mm 0.9480 in. 
Front planetary ring gear Limit 24.08 mm 0.9480 in. 

Planetary su n gear Limit 27.08 mm 1.0661 in. 

Transmission case Limit 38.19mm 1.5035 in. 
Extension housing Limit 40.09 mm 1.5783 in. 

Flange thickness 0/0 direct clutch (Co) No. 21 3.1 mm 0.122 in. 

No. 20 3.2 mm 0.126 in. 

No. 19 3.3 mm 0.130 in. 
No. 18 3.4 mm 0.134 in. 

No. 17 3.5 mm 0.138in. 
No. 16 3.6 mm 0.142 in. 

Direct clutch (C2 ) No. 33 3.0 mm 0.118in. 

No. 32 3.1 mm 0.122 in. 
No. 31 3.2 mm 0.126 in. 

No. 30 3.3 mm 0.130 in. 

No. 29 3.4 mm 0.134 in. 
No. 28 3.5mm 0.138 in. 

No. 27 3.6mm 0.142 in. 

No. 34 3.7 mm 0.146in. 

0/0 brake (Bo ) No. 26 3.3 mm 0.130in. 

No. 25 3.5mm 0.138 in. 

No. 12 3.6mm 0.142 in. 

No. 24 3.7 mm 0.146 in. 

No. 11 3.8mm 0.150 in. 

No. 23 3.9 mm 0.154 in. 

None 4.0mm 0.157 in. 

First and Reverse Brake (B3 ) No. 50 5.0mm 0.197 in. 

No.51 4.8mm 0.189 in. 

No. 52 4.6 mm 0.181 in. 

No. 53 4.4 mm 0.173 in. 

No. 54 4.2 mm 0.165 in. 

No. 55 4.0mm 0.157 in. 

Clutch piston 0/0 direct clutch (Co) 1.85-2.15mm 0.0738 - 0.0846 in. 
stroke Direct clutch (C2 ) 1.37 - 1.60 mm 0.0539 - 0.0630 in. 

Forward clutch (C I ) 7M-GE 3.42 - 3.93 mm 0.1346 - 0.1547 in. 
7M-GTE 3.73 - 4.59 mm 0.1469 - 0.1807 in. 

Brake piston 0/0 brake (Bo) 7M-GE 1.40 - 1.70 mm 0.0551 - 0.0669 in. 
stroke 7M-GTE 1.75 - 2.05 mm 0.0689 - 0.0807 in. 

Second coast brake (B I ) 1.5 - 3.0 mm 0.059 - 0.118 in. 
~~-

Brake pack Second brake (8 2 ) 0.62 - 1.98 mm 0.0244 - 0.0780 in. 
clearance First and reverse brake (8 3 ) 7M-GE 0.60 -1.12 mm 0.0236 - 0.0441 in. 

7M-GTE 0.70 - 1.22 mm 0.0276 - 0.0480 in. 



A-24 SERVICE SPECIFICATIONS - Automatic Transmission (A340E) 

Specifications (Cont'd) 

Valve body 

~ Free length Coil outer Total 
spring diameter No. of Color 

mm (in.) mm (in.) coils 

(Upper valve body) 

Down·shift plug 27.3 (1.075) 8.7 (0.343) 12.5 Yellow 

Throttle valve 20.6 (0.811) 9.2 (0.362) 9.5 Blue 

or 23.3 (0.917) 9.2 (0.362) 9.5 White 

3-4 shift valve 30.8 (1.213) 9.7 (0.382) 10.5 Purple 

Second coast modulator valve 
7M-GE 25.3 (0.996) 8.6 (0.339) 11.5 Orange 

7M-GTE 29.6 (1.165) 8.3 (0.327) 12.5 Red 

Lock-up relay valve 21.4 (0.843) 5.5 (0.217) 17.5 Light Gray 

Secondary regulator valve 30.9 (1.217) 11.2 (0.441) 10.5 Blue 

Cut-back valve 21.8 (0.858) 6.0 (0.236) 13.5 None 

2-3 shift valve 30.8 (1.213) 9.7 (0.382) 10.5 Purple 

Low coast modulator valve 27.8 (1.094) 8.3 (0.327) 10.5 Pink 

(Lower valve body) 
Check valve 20.2 (0.795) 12.1 (0.476) 6.5 None 

Pressure relief valve 11.2 (0.441 ) 6.4 (0.252) 7.5 None 

1-2 shift valve 30.8 (1.213) 9.7 (0.382) 10.5 Purple 

Primary regulator valve 66.7 (2.626) 18.6 (0.732) 12.5 None 

Accumulator control valve 
7M-GE 36.1 (1.421 ) 8.9 (0.350) 14.0 White 

7M-GTE 34.6 (1.362) 8.8 (0.346) 18.0 Yellow 

Output shaft thrust play 0.27 - 0.86 mm 0.0106 - 0.0339 in. 

Second coast brake piston rod length 71.4 mm 2.811 in. 

72.9 mm 2.870 in. 

Accumulator ~ Free length Coil outer 
piston spring mm (in.) 

diameter Color 
mm (in.) 

Upper 7M-GE 73.4 (2.890) 19.9 (0.783) Red 
B2 

7M-GTE 72.6 (2.858) 19.9 (0.783) Light Gray 

Upper Inner 42.1 (1.657) 14.7 (0.579) Pink 

C2 Outer 7M-GE 64.0 (2.520) 20.2 (0.795) Green 

7M-GTE 70.3 (2.768) 20.2 (0.795) Pink 

Bo Upper 62.0 (2.441) 16.0 (0.630) Green 

Outer 74.6 (2.937) 20.9 (0.823) Orange 
Co 

Inner 46.0 (1.811) 14.0 (0.551 ) Yellow 

Planetary OlD planetary gear STD 0.20 - 0.60 mm 0.0079 - 0.0236 in. 
pinion gear Max. 1.00 mm 0.0394 in. 
thrust clearance Front planetary gear STD 0.20 - 0.60 mm 0.0079 - 0.0236 in. 

Max. 1.00 mm 0.0394 in. 

Rear planetary gear STD 0.20 - 0.60 mm 0.0079 - 0.0236 in. 
Max. 1.00 mm 0.0394 in. 



SERVICE SPECIFICATIONS - Automatic Transmission (A340E), Propeller Shaft 

Torque Specifications 

Part tightened 

Engine x Transmission 

Transmission housing x Transmission case 

Extension housing x Transmission case 

Parking lock pawl bracket 

0/0 support x Transmission case 

Oil pump x Transmission case 

Oil pump body x Stator shaft 

Valve body x Transmission case 

Oil strainer 

Oil pan 

Speed sensor 
Speedometer driven gear lock plate 

Union 

Cooler pipe union nut 
Drive plate x Crankshaft 

Torque converter x Drive plate 

Neutral start switch 

Control shaft lever 

PROPELLER SHAFT 

Specifications 

Bearing axial play 
Runout 
Snap ring thickness Mark or color 

Torque Specifications 

Part tightened 

Propeller shaft x Differential 

Intermediate shaft x Propeller shaft 

Center support bearing x Body 

10 mm 

12 mm 

Bolt 

Nut 

Limit 

2 

3 

Brown 
Blue 

6 
7 

8 

Intermediate shaft x Center bearing x Joint flange 

1 st 

2nd 

3rd 

kg-em 

650 

345 

580 

370 
75 

260 

220 

100 

100 

100 
75 

160 

160 

300 

350 
750 

420 

130 

70 

160 

0.05 mm 
0.8 mm 
2.10 - 2.15 mm 

2.15 - 2.20 mm 
2.20 - 2.25 mm 
2.25 - 2.30 mm 
2.30 - 2.35 mm 

2.35 - 2.40 mm 

2.40 - 2.45 mm 
2.45 - 2.50 mm 

kg·cm 

750 

750 

500 

1,850 

Loosen nut 

700 

ft-Ib N·m 

47 64 

25 34 

42 57 

27 36 

65 in.-Ib 7.4 

19 25 

16 22 

7 10 

7 10 

7 10 

65 in.-Ib 7.4 

12 16 

12 16 

22 29 

25 34 

54 74 

30 41 

9 13 

61 in.-Ib 6.9 

12 

ft·1 b 

54 

54 

36 

134 

51 

0.0020 in. 
0.031 in. 

16 

0.0827 - 0.0846 in. 

0.0846 - 0.0866 in. 

0.0866 - 0.0886 in. 
0.0886 - 0.0906 in. 
0.0906 - 0.0925 in. 
0.0925 - 0.0945 in. 

0.0945 - 0.0965 in. 
0.0965 - 0.0984 in. 

N·m 

74 

74 

49 

181 

69 

A-25 



A-26 SERVICE SPECIFICATIONS - Front Axle and Suspension 

FRONT AXLE AND SUSPENSION 
Specifications 

Cold tire 
inflation Tire size 
pressure 

225/50 VR 16 

Front wheel Toe·in Inspection STD 
alignment Adjustment STD 

Camber Inspection STD 

Adjustment STD 

Left·right error 

Steering axis inclination 
Inspection STD 

Left-right error 

Caster Inspection STD 

Adjustment STD 
Left·right error 

Side slip 

I nside wheel 
Wheel angle Max. 

Outside wheel 

at 20° (Outside wheel) 

Wheel lateral runout Limit 
Tie rod end left·right error Limit 

Hub bearing axial direction play Limit 

Shock absorber control rod starting torque Limit 
Ball joint rotation condition Upper ball joint 

Lower ball joint 

Ball joint rotation condition Upper ball joint 

Lower ball joint 

Torque Specifications 

Part tightened 

Hub nut 
Tie rod end clamp bolt 
Front and rear adjusting cam bolt 
Axle hub lock nut 
Lower ball joint x Steering knuckle 
Tie rod end x Steering knuckle 
Steering knuckle x Upper suspension arm 
Lower ball joint x Lower suspension arm 
Brake hose bracket x Steering knuckle 
Disc brake caliper x Steering knuckle 
Speed sensor set bolt 
Front shock absorber x Body 
Front shock absorber x Lower suspension arm 
Upper suspension arm mounting nut 
Piston rod lock nut 
Stabilizer link x Lower suspension arm 
Stabilizer link x Stabilizer bar 
Stabilizer bar bracket x Body 

Inflation pressure kg/cm 2 (psi, kPa) 

Front Rear 

2.2 (32, 220) 2.2 (32, 220) 

0±2mm (0±0.08in.) 

o ± 1 mm (0 ± 0.04 in.) 

_0°10' ± 45' 

-0°10' ± 30' 

30' 

10°55' ± 45' 

30' 

7°40' ± 45' 

7°40' ± 30' 
30' 

Less than 3.0 mm/m (0.118 in./3.3 ft) 

34030' +1 °30' 
-2°00' 

31 ° 45' 

21°00' (Inside wheel) 

1.2 mm 0.047 in. 

1.5 mm 0.059 in. 

0.05 mm 0.0020 in. 

200 g·cm 0.17in.·lb 0.02 N·m 
10 - 35 kg·cm 8.7 - 30.0 in.·lb 1.0 - 3.4 N·m 

0- 5 kg·cm 0- 4.3 in.·lb 0- 0.5 N·m 

Omm o in. 
0.3 mm 0.012 in. 

kg·cm ft·lb N·m 

1,050 76 103 
195 14 19 

2,450 177 240 
2,030 147 199 
1,270 92 125 

500 36 49 
1,050 76 103 
1,300 94 127 

195 14 19 
1,065 77 104 

195 14 19 
360 26 35 

1,460 106 143 
1,670 121 164 

300 22 29 
650 47 64 
650 47 64 
180 13 18 



SERVICE SPECIFICATIONS - Rear Axle and Suspension A-27 

REAR AXLE AND SUSPENSION 
Specifications 

Rear wheel alignment 

Camber 

Left-right error 

Toe-in 

Rear axle hub Bearing axial direction play Limit 

Axle shaft flange runout Limit 

Drive shaft Drive shaft length 

Differential Drive pinion bearing preload at Starting 

New bearing 

Reused bearing 

Total preload at Starting 

Drive pinion to ring gear backlash 

Pinion gear to side gear backlash 

Ring gear runout Limit 

Companion flange runout 

Limit Lateral ru nout 
Radial runout 

Ring gear installing temperature 

Drive pinion oil seal drive in depth 

Side gear oil seal drive in depth 

Side gear shaft runout Max. limit 

Side gear thrust washer thickness 

(Conventional 2 pinion type) 

(Conventional 4 pinion type) 

(LSD) 

Drive pinion adjusting plate washer thickness 

Inspection STD Adjustment STD 

-45' ± 45' -45' ± 30' 

30' 30' 

4±2mm 4±lmm 

(0_16 ± 0.08 in_) (0_16 ± 0.04 in.) 

0.05 mm 0.0020 in. 

0.05 mm 0.0020 in. 

551.8 - 554.8 mm 21.724 - 21.824 in. 

10 - 16 kg-cm 

(8.7 - 13.9 in.-Ib, 1.0 - 1.6 N·m) 

5 - 8 kg-cm 

(4.3 - 6.9 in.-Ib, 0.5 - 0.8 N·m) 

Add drive pinion bearing preload 

4 - 6 kg-cm (3.5 - 5.2 in.-Ib, 0.4 - 0.6 N·m) 

0.13 - 0.18 mm ·0.0051 - 0.0071 in. 

0.05 - 0.20 mm 0.0020 - 0.0079 in. 

0.1 mm 0.004 in. 

0.1 mm 0.004 in. 

0.1 mm 0.004 in. 

90 - 110°C 194 - 230°F 

1.5 mm 0.059 in. 

Flash the carrier end surface 

0.2 mm 0.008 in. 

1_58 - 1_62 mm 0.0622 - 0_0638 in. 

1.68 - 1.72 mm 0_0661 - 0.0677 in. 

1.78 - 1.82 mm 0_0701 - 0_0717 in. 

0.9 mm 0.035 in. 

1.0 mm 0_039 in_ 

1.1mm 0.043 in. 

1.2 mm 0.047 in. 

1.3 mm 0.051 in. 

0.15 mm 0.0059 in. 

0.20 mm 0.0079 in. 

0.25 mm 0.0098 in. 

0.30 mm 0.0118 in. 

0.35 mm 0.0138 in. 

1.70 mm 0.0669 in. 

1.73 mm 0.0681 in. 

1.76 mm 0.0693 in. 

1.79 mm 0.0705 in. 

1.82 mm 0.0717 in. 

1.85 mm 0.0728 in. 

1.88 mm 0.0740 in. 



A-28 SERVICE SPECIFICATIONS - Rear Axle and Suspension 

Specifications (Cont' d) 

Differential Drive pinion adjusting plate washer thickness 1.91 mm 0.0752 in. 
(cant'd) (cant'd) 1.94 mm 0.0764 in. 

1.97 mm 0.0776 in. 

2.00 mm 0.0787 in. 
2.03 mm 0.0799 in. 

2.06 mm 0.0811 in. 
2.09 mm 0.0823 in. 
2.12 mm 0.0835 in. 
2.15 mm 0.0846 in. 

2.18 mm 0.0858 in. 
2.21 mm 0.0870 in. 
2.24 mm 0.0882 in. 
2.27 mm 0.0894 in. 
2.30 mm 0.0906 in. 
2.33 mm 0.0917 in. 

Side bearing adjusting plate thickness 2.57 - 2.59 mm 0.1012 - 0.1020 in. 
2.60 - 2.62 mm 0.1024 - 0.1031 in. 
2.63 - 2.65 mm 0.1035 - 0.1043 in. 
2.66 - 2.68 mm 0.1047 - 0.1055 in. 
2.69 - 2.71 mm 0.1059-0.1067 in. 
2.72 - 2.74 mm 0.1071 -0.1079in. 
2.75 - 2.77 mm 0.1083 - 0.1091 in. 
2.78 - 2.80 mm 0.1094-0.1102in. 

2.81 - 2.83 mm 0.1106-0.1114in. 
2.84 - 2.86 mm 0.1118 - 0.1126 in. 
2.87 - 2.89 mm 0.1130 - 0.1138 in. 
2.90 - 2.92 mm 0.1142-0.1150in. 
2.93 - 2.95 mm 0.1154 -0.1161 in. 
2.96 - 2.98 mm 0.1165 - 0.1173 in. 
2.99 - 3.01 mm 0.1177 - 0.1185 in. 
3.02 - 3.04 mm 0.1189-0.1197 in. 
3.05 - 3.07 mm 0.1201 - 0.1209 in. 
3.08 - 3.10 mm 0.1213 - 0.1220 in. 
3.11-3.13mm 0.1224 - 0.1232 in. 
3.14-3.16mm 0.1236 - 0.1244 in. 
3.17-3.19mm 0.1248 - 0.1256 in. 
3.20 - 3.22 mm 0.1260 - 0.1268 in. 
3.23 - 3.25 mm 0.1272 - 0.1280 in. 
3.26 - 3.28 mm 0.1283 - 0.1291 in. 
3.29 - 3.31 mm 0.1295 - 0.1303 in. 
3.32 - 3.34 mm 0.1307 - 0.1315 in. 
3.35 - 3.37 mm 0.1319 - 0.1327 in. 
3.38 - 3.40 mm 0.1331 -0.1339in. 
3.41 - 3.43 mm 0.1343 - 0.1350 in. 
3.44 - 3.46 mm 0.1354 - 0.1362 in. 
3.47 - 3.49 mm 0.1366 - 0.1374 in. 



SERVICE SPECIFICATIONS - Rear Axle and Suspension A-29 

Specifications (Cont' d) 

Rear suspension No.1 lower suspension arm boll joint turning 8.5-35.0 kg-cm 7-30 in.-Ib 0.8-3.4 N·m 
torque 

Upper arm boll joint turning torque 10-35 kg-cm 9-30 in.-Ib 1.0-3.4 N·m 

Torque Specifications 

Axle hub and Part tightened kg-cm ft-Ib N·m 
rear suspension 

Axle carrier x Drive shaft 2,800 203 275 

Axle carrier x Shock absorber 1,400 101 137 

Axle carrier x Upper arm 1,100 80 108 

Axle carrier x No.1 suspension arm 600 43 59 

Axle carrier x No.2 suspension arm 1,670 121 164 

Axle carrier x Strut rod 1,670 121 164 

Axle carrier x Backing plate Bolt 260 19 25 

Nut 600 43 59 

Axle carrier x Torque plate 475 34 47 

Body x Suspension support 145 10 14 

Shock absorber x Suspension support 280 20 27 

Body x Upper arm 1,670 121 164 

Body x No.1 suspension arm 1,880 136 184 

Body x No.2 suspension arm 1,880 136 184 

Body x Strut rod 1,670 121 164 

Body x Stabilizer bar bracket 290 21 28 

Stabilizer bar x Link 360 26 35 

Drive shaft Drive shaft x Differential 700 51 69 
and differential Body x Differential Stud bolts 800 58 78 

Nuts 930 67 91 

Rear bolts 930 67 91 

Front bolts 1,690 122 166 

Carrier x Carrier cover 475 34 47 

Carrier x Drain plug 500 36 49 

Carrier x Filler plug 500 36 49 

Carrier x Side bearing cap 800 58 78 

Ring gear x Differential case 985 71 97 

Drive pinion x Companion flange See page RA-39 

Differential case (LH x RH) 480 35 47 

Companion flange x Propeller shaft 750 54 74 



A-30 SERVICE SPECIFICATIONS - Brake System 

BRAKE SYSTEM 
Specifications 

Brake pedal Pedal height (from asphalt sheet) 
Pedal freeplay 
Pedal reserve distance at 50 kg (110.2Ib, 490 N) 

Brake booster Booster push rod to piston clearance 
w/SST 

Front brake Pad thickness STD 
Limit 

Disc thickness STD 
Limit 

Disc runout Limit 

Rear brake Pad thickness STD 
Limit 

Disc thickness STD 
Limit 

Disc runout Limit 

Parking brake Lining thickness STD 
Limit 

Rear drum inner diameter STD 
Limit 

Lever travel at 20 kg (44.1Ib, 196 N) 
Clearance between rear shoe and lever 
Parking brake shoe lever shim thickness 

Torque Specifications 

Part tightened kg·cm 

Bleeder plug 85 
Master cylinder x Piston stopper bolt 100 
Master cylinder x Reservoi r 17.5 
Master cylinder x Brake booster 130 
Brake tube union nut 155 
Brake booster clevis lock nut 260 
Brake booster x Pedal bracket 130 
Front disc brake cylinder x Torque plate 370 
Front disc brake hose bracket 195 
Front disc brake torque plate x Steering knuckle 1,065 

Front disc brake cylinder x Flexible hose 310 

Front disc brake dust cover x Steering knuckle 195 
Rear disc brake cylinder x Torque plate 200 

Rear disc brake torque plate x Rear axle carrier 475 

Rear disc brake cylinder x Flexible hose 235 

Rear disc brake backing plate x Rear axle carrier Nut 600 

Bolt 260 

151.5 - 161.5 mm 5.96 - 6.36 in. 
3-6mm 0.12 - 0.24 in. 
More than 80 mm (3.15 in.) 

Omm o in. 

10.0 mm 0.394 in. 
1.0 mm 0.039 in. 
22.0 mm 0.866 in. 
21.0 mm 0.827 in. 
0.13 mm 0.0051 in. 

10.0 mm 0.394 in. 
1.0 mm 0.039 in. 
18.0 mm 0.709 in. 
17.0 mm 0.669 in. 
0.13 mm 0.0051 in. 

2.5 mm 0.098 in. 
1.0 mm 0.039 in. 
190 mm 7.48 in. 
191 mm 7.51 in. 
5 - 8 clicks 
0- 0.35 mm 0- 0.0138 in. 
0.3 mm 0.012in. 
0.6 mm 0.024 in. 
0.9 mm 0.035 in. 

ft·lb N·m 

74 in.·lb 8 

7 10 

15.2in.·lb 1.7 

9 13 

11 15 
19 25 

9 13 

27 36 

14 19 

77 104 

22 30 

14 19 

14 20 

34 47 

17 23 

43 59 

19 25 



SERVICE SPECIFICATIONS - Brake System, Steering A-31 

Torque Specifications (Cont'd) 

Part tightened 

Parking brake shoe guide plate set bolt 
Brake actuator x Actuator bracket 
Front speed sensor installation bolt 
Rear speed sensor installation bolt A340E, R154 

STEERING 
Specifications 

Steering 

Tilt and 
telescopic 
steering 

Power steeri ng 

W58 

Steering wheel freeplay 

No.1 collar outer diameter 

No.2 collar outer diameter 

Support shim thickness 

Drive belt tension 

Maximum rise of oil level 
Oil pressure at Idle speed 

Steering effort 
USA 

CANADA 

Rotor shaft bushing oil clearance 

Vane plate to rotor groove clearance 
Vane plate Minimum height 

Minimum thickness 
Minimum length 

kg-cm 

185 
55 

195 
160 
290 

Mark 
None 

5 
8 

14 
18 

New belt 
Used belt 

wlo PPS 
wi PPS 
wlo PPS 
wi PPS 
STD 
Maximum 

ft-Ib N-m 

13 18 
48 in.-Ib 5.4 
14 19 
12 16 
21 28 

30 mm (1.18 in.) or less 

17.989 - 17.996 mm 0.7082 - 0.7085 in. 
17.996 - 18.003 mm 0.7085 - 0.7088 in. 
18.003 - 18.010 mm 0.7088-0.7091 in. 
18.010 - 18.017 mm 0.7091 - 0.7093 in. 
18.017 - 18.024 mm 0.7093 - 0.7096 in. 
17.989 - 17.996 mm 0.7082 - 0.7085 in. 
17.996 - 18.003 mm 0.7085 - 0.7088 in. 
18.003 - 18.010 mm 0.7088 - 0.7091 in. 
18.010- 18.017 mm 0.7091 - 0.7093 in. 
18.017 - 18.024 mm 0.7093 - 0.7096 in. 

0.197 - 0.203 mm 0.0078 - 0.0080 in. 
0.495 - 0.505 mm 0.0195 - 0.0199 in. 
0.795 - 0.805 mm 0.0313 - 0.0317 in. 
1.395 - 1.405 mm 0.0549 - 0.0533 in. 
1. 795 - 1.805 mm 0.0707 - 0.0711 in. 

160 ± 20 Ib 
100 ± 20 Ib 
Below 5 mm (0.20 in.) 
75 - 80 kg/cm2 

(1,067 - 1,138 psi, 7,355 - 7,845 kPa) 

4.7 kg (10.36 Ib, 46 N) or less 
2.7 kg (5.95 Ib, 26 N) or less 
70 kg-cm (61 in.-Ib, 6.9 N·m) or less 
40 kg-cm (34 in.-Ib, 3.9 N·m) or less 
0.01 - 0.03 mm 0.0004 - 0.0012 in. 
0.07 mm 0.0028 in. 
0.03 mm 0.0012 in. 
8.1 mm 0.319 in. 
1.797 mm 0.0707 in. 
14.988 mm 0.5901 in. 



A-32 SERVICE SPECIFICATIONS - Steering 

Specifications (Cont'd) 

Power steering Vane plate length Rotor and cam ring mark 
(cont'd) None 14.996 - 14.998 mm 0.5904 - 0.5905 in. 

1 14.994 - 14.996 mm 0.5903 - 0.5904 in. 

2 14.992 - 14.994 mm 0.5902 - 0.5903 in. 

3 14.990 - 14.992 mm 0.59016 - 0.59024 in. 

4 14.988 - 14.990 mm 0.5901 - 0.5902 in. 
Flow control valve spring length STD 39mm 1.54 in. 

Minimum 37 mm 1.46 in. 

Pump rotating torque 2.8 kg-cm (2.4 in.-Ib, 0.3 N·m) or less 

Steering rack runout Maximum 0.3 mm 0.012 in. 
Bearing preload 4.5 - 6.5 kg-cm (3.9 - 5.6 in.-Ib, 0.4 - 0.6 N·m) 

(w/o PPS) 
Total preload 9 - 12 kg-cm (7.8 - 10.4 in.-Ib, 0.9 - 1.2 N·m) 

Torque Specifications 

Tilt steering Part tightened kg-cm ft-Ib N·m 
and telescopic 

8 steering Support stopper bolt 110 11 

Tilt lever retainer 195 14 19 

Tilt lever retainer x Breakaway bracket (USA) 80 69 in.-Ib 7.8 

No.1 tilt sub lever bolt 80 69 in.-Ib 7.8 

Column tube x Breakaway bracket 195 14 19 

Retainer Bracket x Column tube 280 20 27 

Main shaft x Intermediate shaft 260 19 25 

Column tube stopper bolt 80 69 in.-Ib 7.8 

Telescopic lever x Telescopic lever bolt 145 10 14 

Breakaway bracket x Body 260 19 25 

Intermediate shaft x Universal joint 330 24 32 

Universal joint x Control valve shaft 330 24 32 

Steering wheel x Main shaft 350 25 34 

Column hole cover x Hole cover plate 130 9 13 

Column hole cover x Body 55 48 in.-Ib 5.4 

Steering wheel pad (USA) 75 65 in.-Ib 7.4 

Power steering Pressure port union x Pump housing 700 51 69 

Suction port union x Pump housing 130 9 13 

Air control valve x Pump housing 370 27 36 

PS pump pulley x Rotor shaft 440 32 43 

Front housing x Rear housing 470 34 46 

Drive belt adjust stay bolt 12 mm bolt 185 13 18 

14 mm bolt 420 30 41 

PS pump x Pressure tube 500 36 49 

PS pump x Bracket 590 43 58 

PS pump x Adjust bracket 375 27 37 

Reservoir tank installation bolt (7M-GTE) 

Nut 190 14 19 

Bolt 130 9 13 

Adjusting strut (7M-GTE) Nut 190 14 19 

Bolt 400 29 39 



SERVICE SPECIFICATIONS - Steering, SRS Airbag 

Torque Specifications (Cont'd) 

Power steering 
(cont'd) 

SRS AIRBAG 

Specifications 

Part tightened 

Pressure control valve x 

Control valve housing (wi PPS) 

Control valve housing x Rack housing 

wlo PPS 

wi PPS 

Control valve self-locking nut (wi PPS) 

Rack housing cap (wi PPS) 

Bearing guide lock nut (w/o PPS) 

Rack guide spring cap lock nut 

Rack x Rack end 

Turn pressure tube x Gear housing 

Valve housing (w/o PPS) 

(wi PPS) 

Rack housing 

Gear housing x Body 

Gear housing x Return line wlo PPS 

wi PPS 

Gear housing x Pressure line wlo PPS 

wi PPS 

Tie rod end x Steering knuckle 

Control valve shaft x Universal joint 

Tie rod end clamp bolt 

Front airbag sensor resistance Terminal 

Torque Specifications 

Part tightened 

Steering wheel 

Steering wheel pad 

Front airbag sensor 

Center airbag sensor assembly 

8S- 8A 

®S- 8S 

ffiS - ®A 

kg-cm 

185 

315 

185 

600 
700 

570 

570 

940 

200 

350 

240 

770 

450 

525 

500 

525 

500 

330 

195 

755 - 8850. 
00 

Less than 1 0. 

kg-cm 

350 

75 

260 

130 

A-33 

ft-Ib N·m 

13 18 

23 31 

13 18 

43 59 

51 69 
41 56 

41 56 

68 92 

14 20 

25 34 

17 24 

56 76 

33 44 

38 51 

36 49 

38 51 

36 49 

24 32 

14 19 

ft-Ib N·m 

25 34 

65 in.-Ib 7.4 

19 25 

9 13 



A-34 SERVICE SPECIFICATIONS - Body 

BODY 
Torque Specifications 

Part tightened 

SEAT 

Front Seat 

Seat back x Seat adjuster 

Seat cushion x Seat adjuster 

Seat adjuster x Body 

Rear Seat 

Seat back lock x Seat back 

Seat back lock striker x Body 

Seat center hi nge x Seat back 

Seat center hinge x Body 

Seat back hinge x Seat back 

Seat back hinge x Body 

SEAT BELT 

Front Seat Belt 

ELR x Body 

Outer belt shoulder anchor x Body 

Outer belt lower anchor x Body 

Inner belt x Bracket 

Bracket x Seat cushion 

Anchor plate x Body 

Rear Seat Belt 

ELR x Body 

Outer belt shoulder anchor x Body 

Outer belt lower anchor x Body 

Inner belt x Body 

kg-cm 

185 

185 

375 

175 

175 

80 

80 

240 

80 

440 

440 

440 

440 

195 

440 

440 

440 

440 

440 

ft-Ib 

13 

13 

27 

13 

13 

69 in_-Ib 

69 in_-Ib 

17 

69 in_-Ib 

32 

32 

32 

32 

14 

32 

32 

32 

32 

32 

N-m 

18 

18 

37 

17 

17 

7_8 

7_8 

24 

7_8 

43 

43 

43 

43 

19 

43 

43 

43 

43 

43 



SERVICE SPECIFICATIONS - Lubricant A·35 

LUBRICANT 

Capacity 
Item Classification 

Liters US qts Imp. qts 

Engine oil API grade SF or SF/CC, 
(7M-GE) multigrade viscosity oil 

Dry fill 4.9 5.2 4.3 
Drain and refill 

w/ Oil filter change 4.4 4.7 3.9 
w/o Oil filter change 4.1 4.3 3.6 

(7M-GTE) 
Dry fill 5.1 5.4 4.5 
Drain and refill 

w/ Oil filter change 4.4 4.7 3.9 
w/o Oil filter change 4.1 4.3 3.6 

Manual transmission oil W58 2.4 2.5 2.1 API G L-4 or G L-5 
SAE 75W-90 or 80W-90 
API G L-4 or G L-5 

R154 3.0 3.2 2.6 
SAE 75W-90 

Automatic transmission fluid ATF DEXRON~ IT 

Dry fill 7.2 7.6 6.3 
Drain and refill 1.6 1.7 1.4 

Differential oil 1.3 1.4 1.1 API GL-5 hypoid gear oil 
w/LSD Use LSD oil only 
Above -18°C (O°F) 

SAE 90 
Below -18°C (O°F) 

SAE 80W·90 or 80W 

Power steering fluid ATF DEXRON® IT 
Total 1,000 cc 61.0 cu in. 

Brake fluid - SAE J1703 or FMVSS No. 116, DOT3 

Antifreeze Anti·rust type ethylene-glycol base 
-

coolant 
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STANDARD BOLT 
TORQUE SPECIFICATIONS 

B-1 
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS 

STANDARD BOLT TORQUE SPECIFICATIONS 
HOW TO DETERMINE BOLT STRENGTH 

------- Mark Class ------- Mark Class 

Hexagon 4- 4T Stud bolt 
head bolt 5- 5T 

Bolt 6- 6T 

~headNo. 7- 7T r"' ~ No mark 
8- 8T 

§ 9- 9T 4T g 
10- 10T ~ 
11- 11T I 

0 No mark 4T 

Hexagon o Nom." 
flange bolt 

4T Grooved wI washer 
"V~ hexagon bolt 

~ 6T 
Hexagon 

0 I head bolt Two 
protruding 5T ~ 
lines 

~ 
Hexagon 

\0 flange bolt Two 
protruding 6T Welded bolt 

wI washer lines 
hexagon bolt 

Hexagon 

" 
head bolt Three 

0 protruding 7T 
lines 4T 

Hexagon 

@ head bolt Four 
protruding 8T 
lines 

II 



STANDARD BOLT TORQUE SPECIFICATIONS B-3 

SPECIFIED TORQUE FOR STANDARD BOLTS 

Specified torque 

Class Diameter Pitch 
Hexagon head bolt Hexagon flange bolt mm mm 

kg-cm ft-Ib N·m kg-cm ft-Ib N·m 

6 1 55 48 in.-Ib 5 60 52 in.-Ib 6 

8 1.25 130 9 12.5 145 10 14 

10 1.25 260 19 26 290 21 29 
4T 

12 1.25 480 35 47 540 39 53 

14 1.5 760 55 74 850 61 84 

16 1.5 1,150 83 115 - - -

6 1 65 56 in.-Ib 6.5 75 65 in.-Ib 7.5 

8 1.25 160 12 15.5 175 13 17.5 

10 1.25 330 24 32 360 26 36 
5T 

12 1.25 600 43 59 670 48 65 

14 1.5 930 67 91 1,050 76 100 

16 1.5 1,400 101 140 - - -

6 1 80 69 in.-Ib 8 90 78 in.-Ib 9 

8 1.25 195 14 19 210 15 21 

10 1.25 400 29 39 440 32 44 
6T 

12 1.25 730 53 71 810 59 80 

14 1.5 1,100 80 110 1,250 90 125 

16 1.5 1,750 127 170 - - -

6 1 110 8 10.5 120 9 12 

8 1.25 260 19 25 290 21 28 

10 1.25 530 38 52 590 43 58 
7T 

12 1.25 970 70 95 1,050 76 105 

14 1.5 1,500 108 145 1,700 123 165 

16 1.5 2,300 166 230 - - -

8 1.25 300 22 29 330 24 33 

8T 10 1.25 620 45 61 690 50 68 

12 1.25 1,100 80 110 1,250 90 120 

8 1.25 340 25 34 380 27 37 

9T 10 1.25 710 51 70 790 57 78 

12 1.25 1,300 94 125 1,450 105 140 

8 1.25 390 28 38 430 31 42 

10T 10 1.25 800 58 78 890 64 88 

12 1.25 1,450 105 140 1,600 116 155 

8 1.25 430 31 42 480 35 47 

11T 10 1.25 890 64 87 990 72 97 

12 1.25 1,600 116 155 1,800 130 175 

III 
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C-2 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) 

Section 

Part Name \ Part No. \ Illustration \ 

T 09032-00100 
Oil Pan Seal 
Cutter 

0lJ= 1) Hexagon 10 mm 
09043-38100 Wrench 

r.~~ 09082-00700 SRS Airbag Deployment 

~~.~ Tool 

~ Valve Stem Oil 
09201-41020 Seal Replacer 

~ 09201-60011 
Valve Guide Bushing 
Remover & Replacer 

a: ~ :::L ~ 09201-70010 
Valve Guide Bushing 
Remover & Replacer 

~ 09202-700 10 
Valve Spring 
Compressor 

~ Crankshaft Pulley 
09213-31021 Puller 

~ 09213-36020 Timing Gear Remover 

~~_u~'"~ Crankshaft Pulley ~+------ ~ ~~= 09213·60017 _ <T""- P ~ ()c..--~ & Gear Puller Set ~I)_-C_ ~---- ~----=-
();o------- fT-- - ct=--=--- ~---

1----------- ------- ----------

I 

~ I (09213-00020) (Body with Bolt) 
I 
I -----------I ------ ----------

I 

~ I (09213-00030) (Handle) 
I 
I 

~ u 0 ~ :::c ..J l- I- 0: « « - I-
w l- Ll. U ..J (I) U U ~ « Q.. LI. 0: 

• • 
• 

*1 • • 
*2 *2 • • 

• 
• 

*3 • • 
*6 *7 • • 

• 
f-- - -- - 1-- -- - -- - 1-- -

• 
- - -- - - I--- - - -- - - 1-- -

• 
Remarks: 
* 1 Armature front bearing 
*2 Speedometer driven gear oil seal 
*3 No.5 gear spline piece (R154 only) 
*4 USA/Steering wheel 
*5 Steering wheel 
*6 Counter rear bearing and 5th gear (W58 only) 
*7 Axle hub 

0: 0: co 0 w 
co (I) « co co 

• 

*4 *5 • • 

- -- - '--

- 1-- - - --



SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. 

Illustration 
1 

1 

~ 1 (09213-00050) 
1 

1 

~ 09213-70010 

~ 09214-41010 

~ )=) 09214-60010 

_---~Oog8oo 
~~<" 09215-00100 ~-~o~>··~ 

II .... 

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

1 

1 

~ 1 (09215-00120) 
1 

1 ----------- ------
1 

1 

~ 1 (09215-00130) 
1 

1 ----------- ------
1 

1 @j 1 (09215-00140) 
1 

1 ----------- ------
1 

1 

~ 1 (09215-00160) 
1 

1 ----------- ------
1 

1 

~ 1 (09215-00210) 
1 

1 ______ ----- ------

1 

1 6 1 (09215-00220) 
1 

1 

~ 09218-56020 

\ 
(Bolt Set) 

Crankshaft Pulley 
Holding Tool 

Crankshaft Damper 
& Gear Replacer 

Crankshaft Pulley 
& Gear Replacer 

Camshaft Bearing 
Remover & Replacer 
Set "A" 

----------

(Gate "A") 

----------

(Bolt) 

----------

(Nut) 

----------

(Pin) 

----------

(Remover & Replacer) 

----------

(Remover & Replacer) 

Cylinder Liner 
Remover & Replacer 

~ 0 I--U - ::> I-- I ...J 
w I-- u. U ...J en u u ~ 

• 
• 
*1 • 
*2 • 
• 
- - 1-- - - -- - - f--

• 
- - 1-- - - -- - - '--

• 
- - 1-- - - -- - - '--

• 
- - 1-- - --- - -1--

• 
- - -- - -1-- - ---

• 
- - -- - -- - --

• 
Remarks: 
*1 Oil pump drive shaft oil seal 
*2 Crankshaft front oil seal 
*3 Axl e carrier dust cover 

C-3 

I-- « « a::l 0 cr: cr: cr: w « c... u. cr: a::l en « a::l a::l 

- --- - --- - --

- --- - --- - --

- -1-- - --- - --

- --- - -- - --

- --- - -- - ---

- -- - -- - 1--- -

*3 • 

III 



C-4 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ ~ u 0 J: --l I-- I-- <{ <{ 0::: al 0 - :::> I-- 0::: 0::: w 
Part No. \ 

w I-- LI- U --l CI) U U ~ <{ c... LI- 0::: al CI) <{ al al 

Illustration \ 

~ 
Connecting Rod 

09222-30010 Bushing Remover • & Replacer 

rJr Crankshaft Rear *1 
09223-15010 Oil Seal Replacer • 

fr 09223-41020 
Crankshaft Rear • Oil Seal Replacer 

~ 09223-50010 
Crankshaft Front • Oil Seal Replacer 

~ 09228-07500 Oil Filter Wrench • 
~oo~ 09230-00010 

Radiator Service • Tool Set 
<; 'l:J 

~ Water Pump Bearing *2 g 09238-47012 Remover & Replacer • 
~~ 09240-00020 Wire Gauge Set • ~ • ~ 
~~ 09248-55010 Valve Clearance • Adjust Tool Set 

~~» 09268-41045 
Injection Measuring • ,. .... ~-- _./ -., Tool Set rr __ ,,~----

-~~e-_'" -- ~,j 

1---------- ------ ---------- - - -- - - 1-- - - -- - - -- - -1-- - ---

I 

~ I (09268-41080) (No.6 Union) • I 
I 
I ----------- ------ ---------- - -- - f-- -- - -- - f-- - - f-- - - -- -

i~ ~ 
( Injection ) • (09268-52010) Measuring 

Attachment 
I 

Remarks: 
* 1 Axle carrier oil seal (I nside) 
*2 No.3 clutch hub shifting key retainer (W58 only) 

• 



SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. 

Illustration 
I 

~ I 
I (90405-09015) 
I 
I 

, -"~b 
.. ~,:~~ . 09268-45012 
···~"'¢·~8. • 

"----'"'=--~ ',/',") 

~ :---. 09278-540 12 

~ 09286-4&011 

d} ") - 09301-20020 

~ 09303-35011 

... ~ 
~ 09304-30012 

~ r-.r- - -
-~ .j 09308-00010 - I .' ~ ~~'--' 

~? 09308-1 0010 

~ 09308-55010 

@) ]) 09309-35010 

<Sic 

['~~Jv~ ~H 09312-20011 
_.-- ~ ,"\lJ 

\ 
(No.1 Union) 

EFI Fuel Pressure 
Gauge 

Drive Shaft Holding 
Tool 

Injection Pump 
Spline Shaft Puller 

Clutch Guide Tool 

Input Shaft Front 
Bearing Puller 

Input Shaft Front 
Bearing Replacer 

Oil Seal Puller 

ad Seal Puller 

Oil Seal Puller 

Transmission Rear 
Bearing Replacer 

Transmission Gear 
Remover & Replacer 

:2: 0 U - ;:) I- :::c 
w I- u. U ---J CJ) U 

• 
• 

*1 • 
*3 *4 • • 

• 

Remarks: 
*1 Camshaft timing pulley 
*2 PS pump pulley 
*3 Armature bearing 
*4 Rectifier end frame 
*5 W58 only 
*6 R154 only 

---J l-
u :2: 

• 
• 
• 

*5 • 
*5 • 

*6 • 
*5 • 

C-5 

I I- « a:l 0 0::« 0:: 0:: w « c... u. 0:: a:l CJ) « a:l a:l 

*2 • 

• • 
• • 

I 



C-6 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. \ Illustration 

@}B 09313-30021 

I~ ~ ~ 09315-00010 

~~~ 
~cY . ~~ ~ 

() ~") (~ cet) 
09316-60010 

1----------- -------

I IF I a (09316-00010) 
I 
I 1----------- -------

I 

~ I (09316-000301 
I 
I 
1----------- -------

I 
I e (09316-00070) 
I 
I 

u: @J--:g ........ j4 09325-20010 

~jl 09325-40010 - .... 

~ 09330-00021 

~ 09332-25010 

~~l m ;:~m 09333·00013 

~~(p~~ 
"~~f\~@ 09350-30020 

\ :iE u 0 J: ~ ~ - :::> ~ ...I 
w ~ u.. U ...I (I) U () :iE « 

Detent Ball Plug *1 

Socket • 
Clutch Release *3 
Bearing Remover • & Replacer 

Transmission & 
Transfer Bearing • Replacer 
---------- -- - -- - f-- -- - --

*1 
(Replacer Pipe) • 
---------- -- - -- - --- - --

*5 
(Replacer "B") • 
----------- - -- - r-- - - --

(Replacer "F") 

Transmission Oil 
Plug 

Transmission Oil 
Plug 

Companion Flange 
Holding Tool 

Universal Joint 
Bearing Remover 
& Replacer 

Clutch Diaphragm 
Spring Aligner 

TOYOTA Automatic 
Transmission Tool 
Set 

*1 • 
*1 • 
*5 • 

*7 • 

• 
Remarks: 
*1 W58 only 
*2 Pressure control valve (wI PPS) 
*3 7M-GE only 
*4 Differential carrier side bearing 
*5 R154 only 
*6 AfT and R154 MIT 
* 7 Cran kshaft oil seal 

• 

• 

« « c:: III 0 c:: c:: w 
c.. u.. c:: III (I) « III III 

*2 • 

• 
- f-- - - -- - '---

*4 • 
- --- - f-- - - -

- f-- - - 1--- - - --

*1 • 
*6 • 
• • 
• 



SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. 

Illustration 
I 

:~ 
I 

\ \ 
(09350-06120) (NO.2 Measure) 

Terminal 

~ u 0 -w I- u. U 
:::c l- I- « « => I- .oJ a: 

.oJ en u u ~ « c.. u. a: 

• 
r------------------------------- ---- ---- ---- --

I ~ 
: ~ (09350-07020) (Oil Pump Puller) • 
1----------------------------- -1--- - -- -1--- ----

:1 ~ (09350-07030) (NO.1 Piston Spring\ • ~ Compressor ) 

i---@---- :9~5~7:.:1- (;~~;:;:~:,~"~)- -- c--- - c-~ ----

I 

:1- - - -~.-- - - - - :9~:u-:7~5~)- -(N~.~ :s~o~ ::n~)-- -I-- - - - - - - - I-- - - - - - -

~ Compressor • 

1- _________ _ 
I 

:~-~ 
i 

(09350-07060) (NO.1 Snap Ring) 
Expander 

1----------- ------- ------------

I 
I 
1 

1 ______ -----

(09350-07070) (NO.2 Snap Ring) 
Expander 

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

(09350-07080) (Brake Reaction Sleeve) 
Puller i IT\l 

1 ______ ------ _________________ _ 

:: ~ 
1 ______ -----

I 
I 
I 
I (~, J 

(09350-07090) (Brake No 1 Piston) 
Puller 

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

(09350-07110) IOil Seal Replaced 

L__________ ______ _ _________ _ 
I 
I ~ (09351-32010) (One-way Clutch Test) 
I Tool. 
I~ 
1 ______ ------ ________________ _ 

I 
I 
I 
I 
I 

(09351-32020) (Stator Stopper) 

-1---- ---- -1---- ----

• 
-1--- ---- -c--- ----

• 
-c--- ---- -c--- ----

• 
-c----- -1--- ----

• 
-c--- ---- -c--- ----

• 
-c--- -c--- -1--- -c---

• 
-c--- -1---- ---- -1----

• 

C-7 

a: co 0 a: w 
co en « co co 

----1--

-1---- -c--

-c--- -c--

-1---- ---

-1---- -1---

-'--- -1---

-,--- -1---

_L __ -1---

---- -1---

---- -I-- -

---- -1---



C-8 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ Part No. 

Illustration \ 
I 
I 

~ 
(09351-32140) I (Oil Seal Replacer) 

I 
1 

J Differential Side 
09504-22011 Washer Remover & 

Replacer 

~ 
Differential Drive 

09506-30012 Pinion Bearing 
Cone Replacer 

~ 
Differential Drive 

09506-35010 Pinion Rear Bearing 
Replacer 

~ 09520-24010 Differential Side 
Gear Shaft Puller 

;c;>.') ~ 09527-20011 
Rear Axle Shaft 
Bearing Remover 

® fa 095~30011 
Differential Oil 
Seal Replacer 

~ 09556-22010 Drive Pinion Front 
Bearing Remover 

~~~ 09557-22022 
Companion Flange 
Remover & Replacer 

v---'-

E9 Steering Knuckle Oil 
09608-10010 Seal Replacer 

~~ 
~ 

~ Front Hub & Drive 
~ 09608-12010 Pinion Bearing 

~ (;:;P ~ ~ Replacer Set 
1----------- ------- ----------
I 

~ I (09608-00020) ( Remover & Replacer ) 
I Handle 
I 

:E u 0 ::::> ::I: ..J l- I-- I- 0:: 
w l- LL U ..J (I) U u :E <{ 0.. 

• 

*1 • 
*2 *3 • • 

• 

• 
- - c-- - - -- - - 1--- - -

*6 • 
Remarks: 
*1 Output shaft center bearing (W58 only) 
*2 Cran kshaft front oil seal 
*3 Input shaft bearing (W58, R154) 

No.2 hub sleeve assembly (R154 only) 
*4 Lower control arm bushing 
*5 Differential side gear shaft oil seal 

« 
LL 

--

*6 Output shaft rear bearing outer race (W58) 
Counter rear bearing (R154) 

« 0:: 0:: a:l 0 w 
0:: a:l (I) « a:l a:l 

• 
• 

• 
*4 • 
• 
• 
• 
*5 • 
- - 1--- - ---



SST AND SSM - SST (Special Service Tools) C-9 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. 

Illustration \ 
: 
I 

@ i 
i 
I 

~@ggC3 
@ge~ 

1------------

I @ I 
I 
I ,----------
1 

~ 1 

1 

1 1------------

1 

~ I 
I 
I 

----~,@@@0 

fo!lg~ 
"'~ ~ 

,-----------
I @ 1 

1 

1 

E0 
~' .. ~uu ~~~W9 

. t::V' ,Qe 
1- - - --- -- ----

1 

~ 1 

1 

1 1- - --- -------

I @ 1 

1 

1 ______ ------
1 

I @ 1 

1 

I 

\ :iE 0 u -

\ 
UJ l- LL U 

(09608-00050) , Drive Pinion Front ) 
I, Bearing Cup Replacer 

Front Hub & 
09608-20012 Drive Pinion Bearing 

Tool Set 
_._----- ---------- - - ---

(09608-00030) (Replacer) 

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

(09608-00080) (Replacer! 

------- ---------- - - \--- --

(09608-03020) (Handle) 

Front Hub & 
09608-30012 Drive Pinion Bearing 

Tool Set 
------- ----------- - ---

(09608-04060) (Front Hub Outer ) 
Bearing Cup Replacer 

Steering Knuckle Oil 
09608-32010 Seal Replacer 

Axle Hub & 
09608-35014 Drive Pinion Bearing 

Tool Set 
------- ---------- - - ---

(09608-06020) (Handle) 

------ ----------- - 1-- -

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

Bearing Replacer 
------- ---------- -- - \--- --

(09608-06100) i Front Hub Outer) 
I, Replacer 

Remarks: 
* 1 Output shaft rear bearing outer race (W58) 

Counter rear bearing (R154) 
*2 Rotor front bearing 
*3 Front bearing retainer oil seal (W58 only) 
*4 Differential carrier side bearing 

l- I- « co ::> l- I --I 0:: « 0:: 0:: 
--I CI) U u :iE « Q.. LL 0:: co CI) « 

*1 • 
• • 

- -- - --- - \--- - - --

*2 • 
- -- - --- - \--- - - --

*3 • 
- -- - \--- - - 1-- - - 1-- -

*3 • 
• 

- -- - --- - \--- - - --

*4 • 
*5 • • 

• • • 
- --- - --- - -- - --

*6 *7 • • • 
- 1-- - -1-- - -1-- - -1--- -

*6 • 
- -- - \--- - - \--- - - /-- -

*8 • • • 
*5 Hub bearing 
*6 Front bearing retainer oil seal (R154 only) 
*7 Differential side gear shaft oil seal 

UJ 0 
co co 

- r-

- r-

- r-

- r-

- j--

---

- /--

*8 Counter gear center bearing outer race and 
output shaft rear bearing outer race (W58 only) 



COlO SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ :E u 0 ::I: l- I- <C <C 0::: I:C 0 - :::> I- ..J 0::: 0::: w 
Part No. \ 

w l- LL. U ..J CI) U u :E <C Q" LL. 0::: I:C CI) <C I:C I:C 

Illustration \ 
: 

@ ( Front Hub Inner & ) 
I (09608-06110) Drive Pinion Front • I Bearing Cup Replacer I 1----------- ------- ---------- - - 1-- - - -- - - 1-- - - -- - - 1-- - - --
I @ ( Front Hub Outer ) I (09608-06120) • I Bearing Cup Replacer 
I ----------- ------- ---------- - - 1-- - - -- - - 1-- - - -- - - f-- - ---I 
I G ( Drive Pinion Rear ) I (09608-06180) • I Bearing Cup Replacer 
I 

~ 
*1 

09&09-20011 
Steering Wheel • Puller 

~ 09611-12010 Tie Rod End Puller • 
@Gfl~ 

*2 
09611-22012 Tie Rod End Puller • 

~ 
Rack & Pinion 

09612·00012 Steering Rack • Housing Stand 

~ Till Handle Bearing *3 
09612·22011 Replacer • 

~~~ Steering Gear - .. ~.,;!'" 09612-24014 Housing Overhaul • Q ~~.,.- Tool Set ~ 

,---------- ------ --------'--- - - f-- - - -- - - 1-- - --- - --- - ---
I ~ 

i~ (09612-10022) (Hexagon Wrench) • 
1----------- ------ ---------- - -1-- - - -- - - 1-- - --- - --- - ---
I *3 
I r-J ').))))))))))))))))))))JS (09612·10061) ( Steering Pinion ) • I Bearing Replacer 
I ---------- 1-- -- I-- --- - --- - ---1----------- ------ - - - - - - -
I 

~ • I (09617-24011) (Steering Rack Wrench) 
I 
I 

Remarks: 
*1 Canada 
*2 No.1 lower suspension arm 
*3 Cylinder end stopper (w/o PPS) 



SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. \ Illustration \ 
: 
~ I (09617-24020) 

I 
I 

~ 09612-30012 

IJ) 09616-00010 

~ 09617-14010 

~9 ~9: 09620-30010 
~ 

1---------- ------

I 

® I (09624-30010) 
I 
I 1----------- ------

I 

E9 I (09626-30010) 
I 
I 1---------- ------

I 9 I (09627-30010) 
I 
I 1----------- -------

I 

~ I (09631-00020) 
I 
I 

~ 09628-10011 

Q ~9 09628-62011 

®~~El~O 
e®~ElEJ~ 09630-24013 

\ :2: u 0 ::I: l- I- « - ;:) I- ...J a: 
w l- LL U ...J CI) U u :2: « 0... LL 

(Steering Pinion Bear-) 
ing AdJustmg Screw 
Lock Nut Wrench 

Steering Worm 
Bearing Puller 

Steering Worm 
Bearing Adjusting 
Socket 

Steering Rack End 
Wrench 

Steering Gear Box 
Replacer Set 

---------- - - f-- - - f-- - - -- - -c--

( Steering Sector Shaft) 
Oil Seal Replacer 

---------- - - c-- - -c-- - --- - -f--

(Steering Worm Front) 
Bearing Replacer 

---------- - - f-- - - c-- - -c--

( Steering Sector Shaft ) 
Bushing Replacer 

----------

(Handle) 

Ball Joint Puller 

Ball Joint Puller 

Steering Rack Oil 
Seal Tool Set 

- -- -

- - f-- - - f-- - - -- - - f--

• 
• 

Remarks: 
*1 Rack housing bearing and oil seal (wI PPS) 
*2 Rack housing oil seal (wI PPS) 
*3 Rack housing bearing (wI PPS) 
*4 Cylinder end stopper (wI PPS) 
*5 wI PPS 

c-" 

« a: a:l 0 a: w 
a: a:l CI) « a:l a:l 

• 
*1 • 
• 
• 
• 

- --- - ---

*2 • 
- --- - --

*3 • 
- --- - ---

*4 • 
- - c-- - ---

*5 • 

• 



C-12 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ Part No. \ Illustration \ 
I 
I 

E3 I (09620-24010) ( Valve Cup Oil Seal) 
I Remover 
I 1----------- ------- ----------

I@ (ValVe Cup Oil Seal) I ' (09620-24020) Replacer I 
I 1----------- ------- ----------

I 
@ (Valve Cup Bearing) I (09620-24030) 

I Replacer 
I 1----------- ------- ----------

I 

~ I (09620-24040) (Seal Ring Guide) 
I 
I 1----------- ------- ----------

I B I (09620-24050) (Seal Ring Tool) 
I 
I 1----------- ------- -----------

I e (09631-24020) (Piston Ring Guide) I 
I 
~------------ ------- ----------

I B I (09631-24030) (Piston Ring Tool) 
I 
I 1------------------ ----------
I 

~ I (09631-24070) (Oil Seal Replacer) 
I 
I 

~; ) 09631-12020 Handle 

~ 09631-12070 
Steering Rack Oil 
Seal Test Tool 

@!j 09631-20031 Oil Seal "B" Remover 

QJ 09631-20070 Seal Ring Guide 

:2: u 0 -w I-- LL U 

-- - --

-- - -- -

-- - --

-- - -- -

!-- - ---

!-- - ---

1-- - ---

Remarks: 
*1 w/o PPS 
*2 wI PPS 

::> 
-J 

-

-

-

-

-

-

-

::z:: -J I-- I--I--en u u :2: « 

f-- - - -- -

f-- - - -- -

f-- - - -- -

!-- - - -- -

--- - ---

--- - ---

--- - ---

a: « « a: a: cc 0 w 
c.. LL a: cc en « cc cc 

• 
- f-- - - f-- - - --

• 
- !-- - -!-- - ---

• 
- f-- - - !-- - - --

*1 • 
- !-- - - !-- - ---

*1 • 
- f-- - - f-- - - --

*1 • 
- -- - f-- - - -

*1 • 
- -- - f-- - - --

*1 • 
• 
• 
• 
*2 • 



SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. \ Illustration \ 

~ " 09631·20081 

~ 09631·20102 

~ 09631-22020 

9 09631-22070 

~ 09631-32010 
" -~==-~~----

U 90631-32020 

~ 09633-00020 

~ 09636-20010 

~ 09650-17011 

@ BE) 09710-14012 
~c;0@ 

r----------- ------

I 
tjj I (09710-00030) 

I 
I 1----------- -------

I 
I (09710-00050) 
I 
I 

\ ~ u 0 :::> - I-
w l- LL. U ...J en 

Seal Ring Tool 

Steering Rack "H" 
Cover 

Power Steeri ng *2 
HoseNut14x17 • mm Wrench Set 

Oil Seal Replacer 

Oil Seal Replacer 

Seal Ring Tool 

Power Steering Hose 
Nut Wrench 

Upper Ball Joint 
Dust Cover Replacer 

Hub Bolt Remover 

Rear Suspension 
BUShing Tool Set 

----------- - - 1-- - - --

(Replacer) 

----------- - 1-- - - --

(Handle) 

Remarks: 
*1 wI PPS 
*2 Fuel I ine flare nut 
*3 w/o PPS 
*4 Axle hub 

::I: ...J 
U U 

- -

- -

*5 Lower control arm bushing 

l-
~ 

1--

I--

C-13 

I- <! <! 0:: co 0 0:: 0:: w 
<! c.. LL. 0:: co CI) <! co co 

*1 • 
• 
• 
*3 • 
*1 • 
*1 • 
• 

*4 • 
• • 
• 

- - -- - - -- - -1--

*5 • 
- - -- - - -- - - 1--

I 
*5 • 



C-14 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ ~ u 0 J: I-- I-- « « a:: co 0 - ::::> I-- ...J a:: a:: w 
Part No. \ w I-- LL. U ...J rn U u ~ « c.. LL. a:: co rn « co co 

Illustration \ 
~~~~ 09710-22020 

Front Suspension • ~8~ ElS Bushing Tool Set 

1----------- ------- ------------ - -- - 1-- - - 1-- - - 1-- - -1-- - - 1--

1 

~ 
*1 

1 (09710-01020) (Handle) • 1 
1 -------1------------ ---------- -- - -- - 1-- - - 1-- - - 1-- - -1-- - - --
1 

~ ( Upper Arm Bushing ) *1 
1 (09710-01030) Replacer • 1 
1 1----------- ------- ----------1--- - --- - --- - -- - 1-- - - 1-- - - --

1 

~ 
( Upper Arm BUShing) *1 

1 (09710-01040) . Sleeve • 1 
1 -------r----------- ---------- -- - -- - 1-- -- - -- - 1-- - - 1-- - - --
1 

~ 
( Lower Arm BUShing) *1 

1 (09710-01050) Remover • 1 
1 ------- 1-- '--1------------ ---------- - - -- - - - -- - - - 1-- - - --

1 

~ (09710·01060) ( Lower Arm BUShing) *1 
1 Spacer • 1 
1 

~- -- I--r----------- ------- ---------- -- - -- - - - - - - - - 1-- - - --

1 

B ( Lower Arm BUShing) *1 
1 (09710-01070) • 1 Removing Sleeve 
1 

~~l)(l 09710·22041 
Rear Suspension • Bushing Tool Set 

r----------- ------- ------------ - -- - 1-- -- - -- - 1-- - - 1-- - - 1--

1 

~ 1 (09710-02020) (Handle) • 1 
1 

~- 1--r----------- ------- ---------- -- - 1-- - - 1-- - - - - - - 1-- - - 1--

1 ill 1 (09710-02040) (Remover! • 1 
1 r----------- ------- ------------ - -- - 1-- - - 1-- - - 1-- - - 1-- - - 1--

1 

C) 1 (09710-02050) (Base) • 1 
1 

~~ Suspension 
~~~ [}:J~ 09710-30020 Bushing Tool Set • • el~e:ll}:i 

Remark: 
*1 Shock absorber 



SST AND SSM - SST (Special Service Tools) C-15 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ ::2E u 0 :::I: I-- I-- « « OJ 0 - ::::> I-- --J a: a: a: w 
Part No. \ 

w I-- LL U --J en u u ::2E « c.... LL a: OJ en « OJ OJ 

Illustration \ 
I 
I 
I (09710-03020) (Handle) • I 
I ,----------- ------- ----------c-- - -- - f-- -- - -- - ,- - - r- - - --
I crrw ( Front Suspension ) *1 I (09710-03040) Upper Arm Bushing • I Removing Base 
I 
i----------- ------- ---------- -- - -- - - 1-- - - c-- - - r-- - -c-- - ---
I 

~ 
( Front Suspension ) 

I (09710-03050) Upper Arm Bushing • I 
I Replacer 
,-------'---- ------- ------------ - -- - f-- - - 1-- - - 1-- - - 1-- - - --
I 

EJ ( Front Suspension ) *1 
I (09710-03070) Lower Arm Bushing • I 
I Remover 
,----------- ------- ------------ - -- - f-- - - 1-- - - r- - - 1-- - - --

I (}:J ( Front Suspension ) 
I (09710-03080) Lower Arm Bushing • I Removing Spacer 
I i----------- ------- ------------ - f-- -- - -- - r- - - -- - - r- - - --

I 

~ 
( Front Suspension ) *1 

I (0971 0-031 00) Lower Arm Bushing • I Replacer I 
I i----------- ------- ------------ - f-- - - -- - - r- - - -- - - 1-- - - --

I 

~ I (09710-03130) ( Lateral Rod BUShing) • I Remover 
I 

~ 09717-20010 
Brake Shoe Return • Spring Remover 

~ 09718-20010 
Brake Shoe Return 
Spring Replacer • 

,~ Front Lower Arm *2 
~ CD ~ 09726-35010 Bushing Remover • ~ 

& Replacer 

~ -'" ' 09727-30020 Coil Spring • • Compressor 

~ 09737 -00010 
Brake Booster • Push Rod Gauge 

Remarks: 
*1 Lower ball bushing 
*2 No.1 lower arm bushing 



C-16 SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name 

Part No. \ Illustration \ 

/ 09751-36011 

~ 09806-30010 

~ 09812-00010 

~ 09820-00021 

0 09820-00030 

0~ 0982~63010 

~ 09842-30050 

.J!!~ 09842-30060 
---,. 

~ 09842-30070 

~c/ 09843-18020 

~ ------:~ 09921-00010 

cl1J 09923-00010 

\ 
Brake Tube Union 
Nut 10 x 12 mm 
Wrench 

Windshield Moulding 
Remover 

Door Hinge Set 
Bolt Wrench 

Alternator Rear 
Bearing Puller 

Alternator Rear 
Bearing Replacer 

Alternator Pulley 
Set Nut Wrench Set 

Wiring "A" EFI 
Inspection 

Wiring "E" EFI 
Inspection 

Wiring "F" 
EFllnspection 

Diagnosis Check 
Wiring 

Spring Tension Tool 

Hexagon 14 mm 
Wrench 

:?! (.J 0 - ::> 
w I-- LL (.J ...J 

• 
*1 • 
*2 • 

• 
Remarks: 
*1 7M-GTE only 
*2 7M-GE only 

~ I--I-- ...J 
en (.J U :?! 

• 

• 
• 
• 

*3 • 

*3 Speedometer driven gear oil seal 

I-- < < a: al 0 a: a: w 
< Q.. LL a: al en < al al 

• 
• 
• 

• • 
*3 • 



SST AND SSM - SST (Special Service Tools) 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 

Part Name \ Part No. \ Illustration 

~ Go> ~u 09950-00020 Bearing Remover 

~~~QO 
~~ ...... 09950-20017 Universal Puller 
~~~n 

C:C_J~ ,a A.B.S. Actuator 
09990-00150 Checker and 

Su b-harness 

~---~.-----~ ~~, --. Oil Pressure 
.•• ~<~~ 09992-00094 

... ::-__ ~'{",c=: Gauge Set 

V ~- ;'j Turbocharger 

<':::~:eO 
09992-00241 

Pressure Gauge 

:2: u 0 :::> :c - I-
w l- LL U ...J en U 

• 

*2 • 
Remarks: 
* 1 Upper suspension arm 
*2 7M-GTE only 

...J l-
U :2: 

• 
• 

NOTE: For reference to SSTs for the Air Conditioning System see page AC-14. 

C-17 

I- 0: « « 0: 0: al w 0 « c... LL 0: al en « al al 

*1 • 
• 
• 

• 
*2 • 



C-18 SST AND SSM - SSM (Special Service Materials) 

SSM (SPECIAL SERVICE MATERIALS) 

Part Name Part No. Sec. Use etc. 

Over the space between the timing belt 
case and cylinder block 

08826-00080 
EM Cylinder head x No.1 and No.2 cylinder 

Seal packing or equivalent head cover 
Cylinder head x No.1 camshaft bearing cap 

LU Engine oil pan 

Transmission case (R 154) 
Seal packing 1281, 

08826·00090 
MT Front bearing retainer (R 154) 

Three bond 1281 or equivalent Extension housing (R154) 

AT Transmission case x Oil pan 

Adhesive 1324, EM 
Timing belt case mounting bolt 
(14 mm head bolt) 

Three bond 1324 or equivalent 08833-00070 
CO Engine drain cock 

Straight screw plug for reverse restrict pin 

MT Straight screw plug for shift fork shaft 
locking ball 
Front bearing retainer set bolt 

(w/o PPS) 

Adhesive 1344, Control valve housing bolt 

Three bond 1344, 08833-00080 Bearing guide nut 

Loctite 242 or equivalent Bearing guide lock nut 

SR 
Rack guide spring cap 
Rack guide spring cap lock nut 

(wi PPS) 
Rack housing cap 
Rack guide spring cap 
Rack guide spring cap lock nut 

Dupont paste No. 4817 - BE Rear window defogger 

Windshield glass 
Windshield glass adhesive set No. 15 08850-00070 BO (0 - 15°C or 32 - 59°F) 

Back door window glass 

Windshield glass 
Windshield glass adhesive set No. 35 08850-00080 BO (15 - 35°C or 59 - 95°F) 

Back door window glass 

Windshield glass 
Windshield glass adhesive set No. 45 08850-00090 BO (35 - 45°C or 95 - 113°F) 

Back door window glass 

Dam kit 04562-30040 BO 
Windshield glass 
Back door window glass 

Butyl tape set 08850-00065 BO Quarter window glass 

Three cement black 08833-00030 BO Windshield glass 

NOTE: For reference to SSMs for the Air Conditioning System see page AC-14. 



ELECTRICAL WIRING 
DIAGRAMS 

HOW TO READ THIS SECTION 
PIN NUMBER 

BE2023 

* When connectors with different numbers of terminals are used with 
the same parts, the pin number and the numbers of terminals are 
specified. 
e.g. (1/4) = No.1 pin/4 terminals connector 

JUNCTION BLOCK OR RELAY BLOCK 
Wire Color Block No. 

I / 
R-G 2 

Block Inside 

WIRE COLOR 
Wire colors are indicated by an alphabetical code. 

B = Black 
LG = Light Green 
W = White 

BR = Brown 
0= Orange 
Y = Yellow 

G = Green 
P = Pink 

Numbered in order 
from upper left to 
lower right 

~ 
ttIItU 

Female 

Numbered in order 
from upper right to 
lower left 

~ 
trrmJ 

Male 
BE0832 

Male & female connectors distinguished by shape 
of their internal pins. 
• All connectors are shown from the open end, 

and the lock is on top. 

Wire Color 

I 
R 

GR = Gray 
R = Red 

BE0833 

L = Blue 
V = Violet 

The 1 st letter indicates the basic wire color and the 2nd indicates the stripe color. 
Example: R-G indicates a Red wire with a Green stripe. 

ABBREVIATION 
The following abbreviations are used in this wiring diagram. 

A.B.S. Anti-Lock Brake System LH 
AIC Air Conditioner MIT 
AIT Automatic Transmission OlD 
CB Circuit Breaker OX 
CD Compact Disc PPS 
COMB. = Combination RH 
ECT Electronic Controlled Transmission SW 
ECU Electronic Controlled Unit TCCS 
EFI Electronic Fuel Injection TEMS = 
EG R Exhaust Gas Recirculation VSV 
FL Fusible Link wi 
ISC Idle Speed Control wlo 

Left-Hand 
Manual Transmission 
Overdrive 
Oxygen 
Progressive Power Steering 
Right-Hand 
Switch 
Toyota Computer Controlled System 
Toyota Electronic Modulated Suspension 
Vacuum Switching Valve 
With 
Without 

0-1 

IIEII 



III 

SYSTEM INDEX 
TOYOTA SUPRA 

SYSTEMS LOCATION 

A_B_S_ ~ 
(Anti-Lock Brake System) \(~ 8-1 

Air Conditioner, 
Cooler and Heater 

Auto Antenna 

Back-up Lights 

Charging 

Cigarette Lighter 

Clock 

Combination Meter 

Cruise Control 

Door Locks 

ECT (Electronic 
Control Transmission) 

Engine Control 

Fog Lights 

Front Wi per and Washer 

Headl ight Cleaner 

Headlights 

Horn 

I nterior Lights 

• 7-4 

~ 6-5 

2-7 

1-8 

6-4 

6-4 

2-2 

5-1 

4-6 

2-6 

1-5 (7M-GE) 
8-6 (7M-GTE) 

5-8 

3-1 

3-3 

5-7 

~ 3-5 

~ 6-2 

1990 Model (Page 1 to Page 9) 

SYSTEMS 

PPS 

Power Seat 

Power Source 

Power Windows 

Radiator Fan and 
Condenser Fan 

LOCATION 

3-6 

4-3 

1-1 (7M-GE) 
8-3 (7M-GTE) 

!~ 4-1 

, 78 

Radio and Tape Player ~6-6 

Rear Window Defogger 

Rear Wiper and Washer 

Remote Control 
Mirrors with Heater 

Shift Lock System 

SRS Airbag 

Starting 

Stop Lights 

Taillights and Illumination 

TEMS 

Theft Deterrent 
System 

Turn Signal and Hazard 

Unlock and Seat 
Belt Warning 

~ 2-4 

~ 3-2 

~. 6-8 

C~~ 28 

oJ([g 9-1 

~ 

1-2 (7M-GE) 
8-4 (7M-GTE) 

5-3 

5-4 

3-7 

- <:e> .... , 3-4 .--r 

¥J 6-1 



1 __ 

TOYOTA SUPRA ELECTRICAL WIRING DIAGRAM-1990 Model (P 

~ Pow", Sou",.(7M-GE) 

Ar-----------~~------------------4 Br-------------------------------

III III ;: ;: 

;: 

2 

~ « 
...J 
"-
« 
0 .. 

;: 

2 

III III 

III 
III 2 
III 
"! 
f-
...J « 
...J 1 
"-;: 

w 

;: 

...J 

.I BATTERY 

a------------------------------------b-------------------------------------c------------------------------______ _ 
d------------------------------------
f---------------------------------

Ground points a ~ Located on left fender 



e 1 to Page 9) 

(7M·GE) 

I 

-
I ~, 

If=--(EX. Canada A/T) 

III 

--' 

CLUTCH 
STARTSW 
(MIT) 

o {B (USA A/T) 
B·Y (MIT) 

~ 
CO B-W (MIT) _(L-O (USA) 

W-B (Canada MIT) 
6 (B'W (A/T) 

B-L (MIT) 

-+- To Theft Deterrent 
Computer (4-81 

B·L 

oJ 
rb 

.J 

rb 1 

j under right front pillar 

I 

~ 

f = Located on back panel 

3 

..J 
to o 

to 

I 

I 

o 
to 2 

I-

4 

To Cruise Control Clutch SW (5-21 

-

'" ..J -' 3 0 
a: 
f-

(r:~ 
z 
0 
U 
Q. 
:;; 
::J 
Q.>-
.JoO: 
w-' 

o 
to 2 
~ 

o 
to 2 
~I-

2 '" 4 >- 1 
::JW 

a: u.a: 
to 

2 .... B-O 

.... 2 B-Y 

)/ EFI MAIN ! RELAY 

~-+-' 

a: 
to 

a: 
to 

;: 
~ 
-,J 

'" 

;: 
~ 
;,: 
to 

2 31/ 

III ~ t 
::J 
u 

~ 1 ~ 
u 

'" 1 (91 4 '" 6 
..J ;l: -

B-



Engine Control (7M-GEI 

5 I 6 I 

I 
L--f L...-...J -'=='-

EOI #10 STA STJ NSW ISC ISC G- Gl G2 NE IGT IGF THW OXI VSV M- EGR SPD FP THA VS VC BATT IG 
1 2 1 REL SW 

E02 #20 #30 El HT ISC ISC VFl TEl VTA IDL THG OX2 KNK E2 L1 L2 L3 A/C .w DEF ECT LP Ell +B +Bl 3 4 

I 
(MIT) B-Y (AfT) B-W ~I ~I IGN 

AN[ 

NSW ..J BATT VSV (For Intake Air Control) r--
Y-L Y-L W LG-B 21 11 B-R 

~ 
To IDL ~ VSVI ECT ECU (2-6) EFI WATER TEMP. SENSOR L ·VVU _J 

Y-L3 -- BR BR I A,JIJI I G 
-...,. ,:1 4 1( yyy ...1 2 THW 

II: THROTTLE POSITION SENSOR cO 
A EGR GAS TEMP. SENSOR 

1 y [Y BR I ........ _l(California) VSV (For EGR) 
THG 

II: 11 """ 12 B-Y R-B 11 12 B-R 
..J W-R EGR 

I 
'IN\I _J (( 2 

I VTA '" B-L B-O 1 STA W-Y B-R B-R B-R 4 ,...,;,.... +B ISCI 
6 -~ B-R 

+Bl ISC3 
L-R I 

:-RJ G L-R L-R R-B 3 ~ VC ISC4 
,~--1 2 

~ 
4 G-W 1 2 E LG-R LG-R ISC2 ISC VALVE " ",. VS S 1;; 
6 CHECK ENGINE > II: U (/) 

cO ~ II: I, BR BR W (COMB. METER) c: 
>- E2 ..J GR-G 6/12 Q 10/12 

0 
.: 5 0 Y From "GAUGE" Fuse . ., 
..J LLW 

A ..... LG LG II: W 'W (2-5) '" UJ 1I:f- THA f- If? 
a: _W 

1 """'Y 7 OX SENSOR (Sub.)(C8Iiforni8) z (Wire to Wire) 5 .0 
~::;: 0 

1 Connector ~ 
(( r--2 1 B-R 2'1 14 BR BR u GR B-O '" )-

~ 
11 

Ell w IGSW From "IGN" Fuse (1-7) II: 1 )2 '" R-L R-L ~ L-R L-R w cUJ ~ I HT l? A/C From AfC Amplifier (7-7) f-."- R-W ..J )0 r--- ., z - §; R-L ~ R } To TEMS LL 
OX2 

:::J B Computer (3-7) w 
0;: L ___ " (/) - u 

B 0 '" I Y w 1 B 2 FP (/) L1 
} To ECT ECU (2-5) 

z 
I u R 1 R '" u L2 

~ 
0 ox SENSOR (Main) 

,-- --- f- R-W R-W .... ...J 
L3 

IW I V 
DEF From Defogger Relay (2-4) 8 CHECK CONNECTOR 1 L __ 

~ GR 
R-Y R-Y 

LP From Headlight Relay (5-71 
+B 9 GR 

VFl SPD 
P 

To Speed Sensor (2-1) VFl .. 'ECT 
R-L To ECT ECU (2-6) 

~ 4 W r-- w LG 
FP OXI L __ ~ OXI IGT 

LG-B 
6 R-G R-G IGF 

KNOCK SENSOR TEl 
BR BR 

TEl 
W r---'I J E2 El 3 KNK IG- TT TS El • ___ .1 11 

18 117 116 V R .-, 
Y-B 

From TEMS Computer (3-7) Gl 
L I From ECT ECU (2·61 NE 

B From Igniter (1-71, G- B i 
w Y i 

W-R #30 G2 
#20 _J I 

W-L W-B 
I I #10 EOI 

G W-B I STJ E02 I 
I I 

II: t--------- --- f-+--J '" '" ~ 

I I I 



I 

8-0 

I 

~ 
~ 

IGNITION COIL 
AND IGNITER 

IGNITER 

3 4 2 
III 

<!l ' 
-" <!l -" 

IGNITION 
COIL 

II 
2 1 4 3 

a: -" III >-

a: 
0 
f-
:> 
III 

a: 
f-
~ 
0 

.... -..:::6_ ... _ To Tachometer 12-3) 
6 



2 TOYOTA SUPRA (Cont'd) 

- Combination Meter 

A ______________ ~1 __________________ ~ __________________ ~2~ __________________ ~ 

B-------------------------------------------------------------------------------
c----------------------------------------------------------------------------
DI-------------------------------------------------------------------------------------
E--------------------------------------------------------------------------------
G-------------------------------------------------------------------------------
H--------------------------------------------------------------------.-----------

0.. 

n 

.~ 

0.. 

'9 
!:! 

a 
b 
c 

:l u w 
f-u w 
E 
~ 

LL 

d 
e 
f 

7 

®BLUE 

~III, Ifl+I·I:.III~ 
>t 

10® 

-_P Y-R r "' 7 7 1\ S/,O \. , J 

~ .~ ------- SP E E'D"SEiiiSOR 
~ 

0.. 0.. ~§ 
OU 
~ .. 
.. r:: t:::\ _ 

0.. ~8 --- REARL~S 
r-- N r--

~ !!! S 
B '9 l'l 

C\ " " D- D- :l E E u 
RA~OR 0 0 w U u 

en g en 
:; U 

U 
W r:: f-
f- 8 E E III 0 
0 .t t::'\ .t ·2 

u \V E 
0 FUEL .t 

C\ \.Jl BRAKE .... ...... 

Ground points a = Located on left fender 

® 

r-

BR 

5/10 

%. v 
~ To Light Failure Sensor (5-3) '0'. 

RADIATOR 
FLUID LEVEL SW 

.,!. V-G V-G~ lW-B 
11 "T2 

FUELSENDER 

4 LG 2 ~ ""\ 1 W-B 
® \. ·vv J 

PARKING BRAKE SW 

B ~ 
B _ 

10/10 - lfV 'VT 1 Y-G III 

1/4 BRAKE FLUID 
j~ LEVELSW 

1 - B lu ~ .Iw-B - llVVVv .... 2 

1 iii 
To Alternator 
"L" (1-7) III 

From Cruise Control 
Computer (5-2) WA 
From A_B_S_ Computer (8-2) 

~ 
i: ..... 
j~ 1 

~ ~ a: 
i: III 

b = Located on engine block C = Located under left front pillar 



From TCCS ECU 18-7) 

DRIVE 
CIRCUIT 

III 

>-

5 L-R 

Y 

OIL 
PRESSURE SENDER 

FUEL SENDER 
SR 

3L-__ .... 4 

~ ____ -I--I(6Bl __ B_ .. _ From Igniter 11-7)(8-8) 

8 

3 
VOLT 

WATER 
TEMP. SENDER 

2 Y·G 

a: 
III 

3 

a: 
III 

a: 
III 

d == Located under right front pillar e = Located behind radio 

I 

Y 

f = Located on' 



I 

ECT (Elect!onic Controlled Transmission) 

5 I 6 I 

To A.B.S. Computer (8-2) 

v (MIT) 

T ). 

% cr: ). % ~~ 
ECT <1 PATTERN 
SELECTSW P 

LL 2L NL RL PL RB 

From "ECU-IG" Fuse (3-6) 

1'-A/T I~R~~~ __ -+ __ ~~~::4=~ INDICATOR I-
From 
"DOME" Fuse (6-7) 

~ 
From Stop Light SW (5·3) 

SW (A/T) ~N~~_--l----t.:~t:::::j~:t~~ 
2 

L _~ ... 

G-O 
% %11= % '/3I ...... ______ R_-8_(;...A.;../T...;.)_-+ ____ --;:-::-_-+_ 

To A.B.S. Computer __ ~W~+-_t:l=...Ji---,,..~ ... 

a:: 
cO 24 

IG 

S2 

). 11 
6 

). 

" 2 

a:: 23 
+B 

SL Sl 

o 12 

'" III ci: 1 ,,3 

ECT SOLENOID 

SF 
t:l 22 

(8-2) ~ _(WiretoWire) 01 
...J 20t:l 21 ~ 7 Connector 6.18 

SP2 

t:l 15 
cI: 

BK 

ECTECU 

L3 L2 L1 001 
~ 2 a:: 3 III 4). 17 
cI: ci: 

( ~:~: to ) ___ ~--. 
Connector 

t:l 
cI: 6 SF ...J >: a:: a:: III ci: a:: 

4 

;;: N 
..... ~ !!!. 
~ ~ e 
~ - " :l c. 

(.J E 
:l w 0 
(.J (.J 

W (J) e (.J 
(J) (.J 

~ (.J f-
(.J 

E f- (.J 

E 0 1l 
e u: ':; u. U 

0 
f-

L 2 N P 

DG IDL SPl GND 002 

'" 13 ...J 1 Q. 16 a:: 19 t:l 5 >- >- m rl. 

III 

>-
Sl 
" " -(J) 

~ " .g 
Sl 'in 

0 " 
~ 

Q. 
~ " !:!! g- il 
II 

iii .E'I' ~ 
= f-!:!! 0 

E- f-
0'" ~ , u.= 

a:: 
'" 

Q 
CJ 10 

I""""" 7' 

~ ~. 
! 

p·G • 
~ -'" 8 
~ 

'" ~ _3 

"i' 
~ 

• 1 
III ;;: 

~ 
~:::===========================================================~~===============~============:t== 

I I 



TOYOTA SUPRA 

Shift Lock 

~~~------------------------~8~--------------A 
~~~~------------------------------------------B 

~--------------------------------------------C 
~--------------------------------------------D 

----------------~~--~~~~~~~~~-------------------------------------------E 

----------~----~~~~~~~~~~~---------------------------------------G 
--------------~~~~~~~~~~~~---------------------------------------H 

I 
W 

>-
2 

3 

o o 

III 8 
;!: 

3 

~~~;;r't;~~U-IG" -_---, 

~~!s~\OP Light --1_--, 

.--"--1 SL + 

a: 
cD 

3 

L----.:::--f S L-

.---=-=-1 P1 SHIFT LOCK 

From "CIG" Fuse 
16-4) 

P2 CONTROL COMPUTER 

SHIFT LOCK 
CONTROL RELAY 

5 4 

> 

~--------------------------~------~----------------a 
------------------------r----+--------------b 

--~----------~~~~~~~~~~~~~~~------------------------~----~--------------C 
~-----------------------r-------------------d 
~------------------._-------------e 

~~--------------------------------------f 



TOYOTA SUPRA (Cont'd) 

~ Feon' W;P" .nd W • .., 

A----------------~--------------------~~--------------_=~~~~~= 
B------------------------·--------------------------------~~~~~_=~ 
c--------------------------------------------------------~--------~-
D----------------------·------------------------------~~~~~~ 
E-----------------------------------------------------~~~~~~ 

G--------------------------------------------------------~~~~~~~~~ 

..J 2 

..J WASHER MOTOR 
(FRONT) 

q 
L L CD 

..J 

q 
6 14 CD 

L·B 
4 3 

1 
>- 0 0 

L <l: 8 ..J ..J 
..J 5 w 6 
a:: 
a:: 
w 
c:: 

W·B 3: L-W 
7 2 

~ a:: -! 
..J 3 ..J 2 a:: 

L 

CD 

~ 
a----~~--------------------------_+--------------------------~~~~~~~~~ 
c------~--------~------------------~------------------------~~~~~~~~~~~ 
d----~----------------------------------------------------~~~--~~~~ 

Ground points a =- ~ocated on left fender C =- Located under left front pillar 



~ent pillar 

~ H .. dngh. C' .. ne, 

...J 

3 

f = Located on back panel 

s: 0:: 
w 
Z 
« w 
...J 
U 
t-
I 
t.? 

3 :::;0:: 
00 
«t-
wO 
I~ 

III 

4 

HEADLIGHT CLEANER 
RELAY 

III 5 
:;;: 

>- 1 
~ ~ 

0:: 
w 
Z « w 
...J 
U 
t
I 
t.? 

2 ~ 
« w 
I 

To Light Control SW 
(5-7) 

g= Located on right fender 



GNAL 
Ie LIGHTRH 

W-B 

3 

~~ 
L;-

f- E 
00 
f-I 

W 

;;; 

;;; 

;;; 

~Hom 

;;; 

HORN RELAY 

z 
a: 
o 
:I: 

a: 
cD 

I 

B-R 

SW -S 

TEMSSW 

3 

To Shift Lock Control Com~ 
To Cruise Control Main Aela 
To A.B.S. Computer (8-2) 
To Integration Relay No.2 ( 
To Auto Antenna Motor an, 
To ECT (2-5) 

a: 
cD 

+B 

SS1 SS2 VS 

~ 2/12 3/'2 6/1 

...J <:! 
0:. Q. 

4 

2 STEERING 
<II SENSOR 
~ 

I 



TOYOTA SUPRA 3 

c6:)? I I 0 rEMS 

It Lock Control Computer (2 8) ~ :'~ Control Main Relay (5-1) -
.. Computer (8-2) ~ 

::J 
;;: 

'lIratlon Relay No.2 (5-7) 

c: 

u en 

to Antenna Motor 

c: 

w E 

0 
c: 

r ECU (2-5) and Control Relay (6-5) 
u ell 

en '" 
-"co 

u- :.J 

"0 

u .... 

~co ill 
f-cO 

c. 

• 
""- c. 

E= 
0 

uu:; en-

ci) 

o· 0'7 

e~ E-

f-= f-!:! 
u..= OM 

~ u:~ 
0: 
cD 

- • + + 
0: 
cD 4/10 

L3 L2 L1 STP 

SSl SS2 VS TE _:~'I r27,h;2~~1;12~6Y~~2------------~HrL~~SJL~~~NrLv.;----~::M:S~C:O:M:P~U~T:ER~ifo/;ji~fi~ ______________________ ~~~~~~~~:::::l ...J <:J 7/12 8/12 9/12 M- M+ SOL 

rl. rl. ~ o:tf <D ~ 9/10 3/10 10/10 o ~ ;i " ONO 
~ 7/10 

+B HCK SPD 

R-L 

3 4 1 ---

~ STEERING 
;i: SENSOR L.... 

~ 8/12 TEMS INDICA:;:;R 
(COMB. METER) 

r 

I 
...J 

f- LJ Z 
0 
0: 
u. 

I 

I 
0: 

~ 
f-
Z 
0 
0: 
u.. 

I 
'4 

<D 

;i: 

~ 

" 

..J 

ri: 

~5 
I~ --2~ --~ 

~ 2 -:::::' 
~8 
~ 

<D 

ri: 

t_--J f 
I 
...J 

iL 0: 
<>: w 

'0: 

.... 
4 

TEMS ACTUATOR 

<D 

;i: 

-

..J 

ri: 

I 

f 0: 

~~ 
0: f <>: 
w 
0: 

I I 
4 4 

<D ;i: ..... ___ ~l 
<D 

;i: 



4 TOYOTA SUPRA (Cont'd) 

L 

7 POWER SEAT SW (LU~ 

:t w 
en en 
:> 0 
0- ..J 

U 

II: 

>- 3 (!) 5 ~ .:, 
II: 

POWER WINDOW MOTOR SUPPROT MOTORS 

a·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-------------------------

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----------------------

d~~~~~~~~~--~~~~~~~~~~--~~~~~~~~~~--------------------
/,..;.....;;""--..;;....;..;.,..;.....;;-=""--""---'--'-,..;.....;;....;.;.;.;;""---'--'--'-""---'-""----""""--""---'-""--""--""--""---'-,..;.....;;---------

Ground points a = L.ocated on left fender c ~ Located under left front pillar d- located underright·front pillar f = Located on back panel 



SW (LUMBER) 

SIDE > 

!OTORS 

k panel 

8 

~ .. 
c:: 

8 

L-W 

>: 12 
...J 

~Powe'Seat 

IPOWER SEAT SW (SLIDE) 

z 
~ o o 

...J 5 
ci: 

...J 13 (!) 6 

SEAT 
SLIDE 

...J 
ci: 

REAR 
VERTICAL (!) 

POWER SEAT MOTOR 

o 
..:. 

o 
..:. 

3 





W-B 

W-B 

W-B 

w 

W-B 

W-B 

.....,~~I::! 

::;; 
,;, 

~ 
IJl 

DOOR LOCK SW LH 
w-BI_ _ I P-B 

'" 

W-~~ 

'" 
DOOR KEY UNLOCK 
SW LH 

BR-Y 
LOCK W-B w 

v-V ... 
UNLOCKU~~~--------------, L-__________ ~, '" 

DOOR KEY UNLOCK 
SW RH 

r-- BR-Y ~ BR-Y : 

\I_Y I 
w 

LOCK 
W-B '" UNLOCKO::t.~V~-Y~-----------l--------~YI • w 

SECURITY INDICATOR 
(COMB. METER) 
W-B 

~ N 
.,.!::' ... 

To Back Door 
Courtesy SW (6-3) 

V-R 

ENGINE HOOD 
COURTESY SW 

L-R 

BACK DOOR KEY 
UNLOCK SW 

G-W G-WI 
'" 

W-B I 
'" 

" 
V-R I 

.... 

L-R I~ 
0 

Y-L I 
'" 

.... 

r 
Gl 

.J.... 
00 

~IG-W 
'" 

... 1 L-R .. 
-l 
I 
m 
-n L-O 
-l ;:; 
0 
m 
-l 
m 
Jl 
Jl 

~ R m 
Z ... 
-l 
(') 
0 
s: 
." 
C 
-l -n m 
Jl 0 

3 C I '" 0 
~ ; 

~ 
0;-
-< 
W 
~ 

t 
r~~T Integration Relay No. 2 _ .. ~~ ____ .+o-_____________ ---.J 

.... 

Y-L r "\W 

THEFT DETERRENT 
HORN 

...... 

~ From "CIG" Fuse 16-4) 

i From Starter Relay 11-3) IB-4) r. I 

e) 

6 
From "DOME" Fuse ® 16-7) 

-I ::r 
CD .... 
.-+ 

0 
CD -n-n .-+ c: ~ CD ~ 0 

.. 3 ... ... c:;: CD 
·I ::I ~:l> .-+ 

N 
:i: 
0 
Jl 
z 

t I I I I 1
00

• • -4 
I I I I .0 
I I I I -< ·0 I> 

I I I 11 I I~ c;') hJt:I 
:lJ » 



~ 

Gl 
(3 
c: 

" Co 

~ 
:;' 
;;: 

I::a 

" ,... 
o 
~ 
[ 
o 
" ; 
CD 

" Co 
~ 

~ 

" b 
Ii! 
(; 
Co 
c: a 
!!i 

~ 
(3 
~ 

~ 
~ 

....... 
" b 
~ 
[ 
o 
" [ 
n ,.. 
i 
" !!. 

....... ~I::a 

;:00 
»OJJ -zc 
z~
JJJJ'" mOm ,...,... 

I B-R ., GR .. From "EC ~ U-IG" Fuse (3-6) 

»0 

_W-B 

.~ 

."." 
c: ~ 
00 

W-B 

» 
-< ~ L-R 

~, 1m 
CRUISE CONTROL MAIN 
INDICATOR LIGHT (COMB, METER) 

L-R 

o 

CD 3 ;:; : Y P-B G-Y 

~~ ~ -:f. w 
C., N 
Gl 
m CRUISE CONTROL SW ( Wire to Wire) :-2 (COMB, SW) Connector 

~ , 
:; 
,;, ~

o -JJ » 0'" »m;: 

~ ~~ 8~ ~I~ I ~ ~ ~ ~~ z ~ 
.A..&. ..L -AAh. _A.A." 

"vv--------vvv~v... I~ 

o 

CRUISE CONTROL VACCUM PUMP 
(7M-GTE) 

P-G 

.... 

W-B 

w 

L-_________ ---=W..:..-.,~B rf7'n GR-R GR-R I 
CRUISE CONTROL VACUUM sw 
(7M-GTE) ,... __ .., 

II~ 
CRUISE CONTROL STOP SW 

V 
<0 

illt:r z 
~ 
JJ 

POl 
N 

G-EG-B R-B 
N 

P:L 
~ 

BR-W BR-W 
~ I I~ ~ 

From ECT ECU (2-6) ~ (A/T) R-Y I 
m 

From ECT Solenoid (2-5) ~ (A/T) G-Y I 
00 

To Speed Sensor (2-1) • PI .... 

To Parking Brake SW B 
& Brake Fluid Level SW (2-2) 

" B-W (A/T) B-W (A/T) 
To Neutral Start SW B-L (MIT) B-Y (MIT) 
or Starter (1-2)(B-3) '" 

-< ~a 
B-W B-Y ~~ 

" >+'::"":""'::"':"""1-- , 0 
~o 

'" 

o 
JJ 
C 
en 
m 

8 z 
~ 
JJ 
o ,... 
o o ;: 
." 

!:i 
m 
JJ 

W 

m 

'l ~tl te~ 

... 

1-

I\J 

'1,·, 

o , 
~ , '" 

C"') .... 
C 
iii' 
(1) 

C"') 
o 
:::J ... .... o 

:-

-I o -< o 
~ 
en 
c 
." 
::IJ » -o 
o 
~ 
r+ .. 
Q. -



I i 

SECU 

I 

G 

LICENCE PLATE LIGHT RH 

G W-B 

2 

LICENCE PLATE LIGHT LH 

REAR SIDE MARKER RH 
(REAR COMB. LIGHT) 

G W-B 

G 

4 

REAR SIDE MARKER LH 
(REAR COMB. LIGHT) 

W-B 
6 4 

4 W-B 

4 W-B 

I 

G 

G 

AfT INDICATOR 

G W-G 
2 4 

HEATER CONTROL 
G (USA) ASSY 
G-R (Canada) W-G 

CLEARANCE RH 

CLEARANCE LH 

ECTPATTERN 
SELECTSW 

W-B 

FRONT SIDE MARKER LH 

W-G 

( Wire to Wire) 
Connector 

Tai 

I 

3 

3 

3 



3 

e) 

Taillights and Illumination 

FOG LIGHT SW 
G 2 

COMB. METER 

G·W 

3 

• (Canada) 
"'(USA) 

3 

3 
GLOVE BOX LIGHT 

G 

DEFOGGER SW 

RADIO AND TAPE PLAYER ~ 
(W/O CD Player) 

G 

W·B 
L--__ ~ 2 

3 



TOYOTA SUPRA 5 

Fog Lights 

~~--~~---4------~~~--~--~~--~~~ __ ~--~~~~~~~-------------4-----E 

~--------~~~~----~---------4~----~--~~~~~--------~----------------+A-----G 

R-B (USA) 

FOG LIGHT 
RELAY 

R-G 

(!)~ 
'::> CL_ 

(~~~en~~t~:re ) 
III 
ci: 

5 

LH 

Sf > 
m 

'" -g 
;: ~ 
~ 

3 
III ;: 

III 

CL CL 

3 

RH 

III '" ;: ;: 

III ;: 
a 
c 
f 



6 TOYOTA SUPRA (Cont'd) 

DOOR KE'Y CYLINDER LIGHT 

o 

Q 
(Canada) 

a: 

3, 3 

~ a: I-
:I: 
el 
::; 
el_,a: 
Za: -w 
ZI-
a:w 
<:;; 

." ~ ~ai " ~ .... !!! a::;; 0>- 00 ,- "'9 '" 'iO:~ <J °u 0 0-a: .. - U 0.'" 
~~~ 0 

I-

~ 
a: 

From Door Lock 
Control Relay (4-7) 
From Integration Rel6y 
No.2 (5-6) 

under left front pillar 

I-
:I: 
el 
::; 
a: 
w 
0 
Z 
::; 
>-u 
>-w 
~ 

a: 
0 
0 
0 

>: 
a: 

R-G 

® 

([a9fi?n]) 
From "DOME" F 

a: 
(USA) 

a: A 

>- >-
Ul Ul a: 1 w w 
l- I- a: 
a: a: 
::J:I: 
8a: 

::J:I: 
8..1 

a: I- ~~ ~ O:I: 2 
oS! Oel, . 

0::; a: I-0..1 :I: 
el ::; 
a: 

~ro Q 
::J ." a: - .. w 

" I-.. 
~ ~ 

~ ~ a: a: 

7 R-Y 

A-8 
.--il>--...... I-From Doc 

RH 

DOOR COURTESY SW 

d = Located under right front pillar 



~ 'n",;o, Ugh" 

DOME" Fuse 16-7) 

a: 

a: R 

f- a: a: 1 :z: 
<!l 
:::i 
a: 
0 
a: 
IE 
::;; 
>-
t: 
Z 
< 
> 

'" ~ 

R-Y 

'From Door Lock Control Relay 14-7) 

liar 

2 

7 

f-
:z: 

>- Q a: 
W...J 
>£a: 
Zw 
00 
p~ >- 2 
-...J ' Z>- a: 
Q u 

>-
ci: 

R-Y 

From Theft 
Deterrent 
Computer 14-8) 

f-
:z: 
<!l 
:::i 
"-w 
f-en 

7 

>- 2 
ci: 

>-
ci: 

7 

a: 

f-
Z 
W 
::;; 
f-
a: 
< 
"-::;; 
0 u 
w 
<!l 'l' 
< f- >-
<!l:z: 
<!l<!l 
~-
...J...J 

Y-8 

~ 
>en w 
f
a: 
~ 
o u 
a: o o o 

2 

~ Clg.,,'to Ugh'" 

L-R 

L-R L-R 

a: 
..J 

L-R 3 

a: 
.J 

2 

W-8 

4 

CIGARETTE 
LIGHTER 

W-8 3 



, 

i 

~,: 

r:" 

~,: 

§0 

From "DOME" Fuse (6-21 

a: 
'" 

4/10 

a: 
w 
>-« 
..J 
0.. 

w 
0.. 
«-1-:' 
O~ 
20;: 
«0 
OU 
Cio 
«-
a:~ 

9/10 

7/10 

3/10 

I 

GR 

1110 

5/10 

2/10 

6/10 

1/6 

% 

;: 

2fa 

% 

>-

I 

(Wire to Wire Connector) 

LG I 
a: 
I-
2 

L 0 a: 
u.. 

SPEAKER 
P 

I 
..J 

I-
2 

V 0 
a: 
u.. 

R 
I 
a: 
a: 

W « 
w 
a: 

a: 

'" :::>a: 
",w 
a:~ 
«« 
WW 

2 a:~ 

SPEAKER 

I 
..J 

a: 
« 
w 
a: 

"'a: 
ii5w 
a:~ 
«« 
WW 
a:~ 

Radio and Tape Player 

6 

From "DOME" L-Y 
Fuse (6-21 ----i~---'-'_'_t--, 

2 V 

3 L 

4 SB 

14 R 14/14 

B-R 8/10 

POl 9/10 

'" 

a: 
'" 

I 

I 

RADIO STEI 
AMPLIFIER 

(Wire 



7 

To Interior Light 16·21 
To Theft Deterrent Computer (4-81 
To "ECT ECU" Fuse 12·5) 
To Heater Control Assemblv 
17·7) 

R 

-(Wire to Wire Connector) 

3 

---....... '/10 G LG 
1-'--"-----4_--. 

% R 

%GR 

( Wire to Wire) 
Connector 

t 

2fs 
SPEAKER 

B 

% y 

IADIO STEREO COMPONENT 
IMPLIFIER (WI CD Playerl 

--(Wire to Wire Connector) 

" 
J: 
..J 

a: « 
w 
a: 

TOYOTA SUPRA 



TOYOTA SUPRA (Cont'd) 

A ______________ ~1 __________________ ~ __________________ ~2~ ______________ _ 

B-------, 
2 

W-B 

2 

BLOWER MOTOR 

m 
.:, 5 >- 1 

II: .:, 

From { 
"GAUGE" Fuse (2-5) 

2 

BR 

y 

• 
Y 

>- 2 
al 

A/C 
WATER VALVE 
VSV 

r-_L-_O~ ~~L-_R ____ -. __ -+ ______ ~ 
2 

II: 
0 
~ 
!!l 
II) 
w 
II: 
II: w 
s: 
0 
-' m 

m "i' s: s: 
a 
c 
d 

Ground points 

L-O 

~ 
~o 
oU 
~" ,," 
~ " 
~8 

>-
ci:: 
m 

8 

AlC BLOWER SPEED 
CONTROLSW 

a = Located on left fender 

L-B 

L-Y 

II: 

~2-' 7~803g966~5 11 

-' 
0 
0 
0 

I 
:;: 
II: « s: 

A/C OFF 

AIR MIX CONTROL SERVO MOTOR 

C = Located under left front pillar d = Located under right front pillar 

BR 

t? II: 
~ 7m 11 

FACE 

B/L 

FOOT 

~ DEF 

A, 



I 3 

BR 

v 

v·y 

R·W 

LG 
W·R 

L·Y 
L·G 

II: >: III III B·W 

'" 11 > 6 ..J 10> 2 ri: 9 5 12 8 13 3 

-~ -~ ~ ~ ..... ~ ~ 
I ...... 

/.'/0 W/. '/1 ® 
J [ 

- T - -
A/C AIR VENT MODE CONTROL SERVO MOTOR 

4 

I 

>-

Y_7 

Y 

W·8 

W·R 

j 7 

7 ... Y 

7 

-

" W·8 

4 

p.y (Wire .. ~o Wire Conne~tor) ,----
>- ;11 ~ a;: ~ a: CD CD .I. 
ri: 14. >- 0 Ill, ,. s: s: s: >- :> 0:. >- I (W' W' 11 2 > 61 131 Ire to Ire) (:J 

rlll+/.~4 -'::,' ~/.;:.'4_..J+3.:.;/4::.;S:+/..;r4_cD.L.:..:/'::.4..1-'0:.:/'4~.:./'::4.L7.:./'::44-":.::/'4+4:.:/':.4 +-'.:,4/..:;'4:.1...2:.:/':.4 L.'~/'4 Connector -' 3 0 4 ) 1 
Il~itj \ ~ FRESH 

l'--+-_--+-_-----l 

RECIRC 

L,;8::...·G=--________ ---.J15/'4 3/'4 A/C RELAY BOX 
( Wire to Wire) 

Connector 

A/C RECIR/FRI 
SERVO MOTOF 

V·W 

I 



Conditioner, Cooler and Heater 

I 5 I 6 I 

I I ,AIC I SHORT PIN 

~Il 1\= ..J CJ 2 ~13 

W-B 1 

AIC CHECK <:l;-
CONNECTORS 1 

.0 1 
>-
ci: 
III 

L-B 

~ 
c: 
c: a: 0 a: a: u ci 2 0 III 2 0 

III ~~ '" '" ~ -- Z I""'" Z 
w :> w 

II a :>- '" '" a: I->- ~ c> « '? z 
~ 2 ~ c: c ~ 

w 
c: 

~ ~~ 
iii 

~ ~., 
8 -~ ::0 

III 1 S::!. a: 1 « 
BR-W ~I~~ ~ cL « ri1 

~ s: CJ a: 3F § 
..J ~ a: "'''' II 

0\ ~ 
1 I!! 

W-L W-L >-
3F 3F CJ 3F ~ a: a: >- III ci: CJ III >-

4 5 6 1 3 2 4 I > :> ..:. > III ci: >- a: ci: ..J :> :> CJ cD III 

15120 1%0 17120 13120 4120 12120 7/10 5Ao 9/10 2120 3120 %0 19120 7120 3/10 BAo 2Ao Y. 
,c 

~ ~""", 
, 

> L .J 

HEATER CONTROL ASSEMBLY - L9 ~ .... 
AIC WATER TEMP. SW 
(7M-GEI 

III 1%0 
~ 

:IA/FRESH CONTROL j 
1 .... W-B .. 7 MOTOR .... W-B 

I I I 



~ 
t5 

G) 

6 

~kv ~ G-Y 
0 

~ LG-R 

'" 0 

~ G-B 

'" 0 

~ L 

'" 0 

~ BR 
'" 0 

:-;:::0 LG 
"'~ 00 r-

R 

A/C WATER TEMP. SW 
(7M-GTE) 

r 
~ I~ JJ G) 

CX> to 

W-B W-B I • I I 0 

A/C MAGNET CLUTCH 

A/C AMBIENT SENSOR 

A/C THERMISTOR 

L... ___ .J'''' 

'" 
-< 1< (;-, ~ 

'" 
A/C AMPLIF IER 

( Wire to Wire) 
Connector 

'" ~ 

.... 

'" ::tJ 

L-R 

II~I~ ~~ 

~d 
0-l 

6 
m o 
C 

= ~ 
iii 
~ 

U1 

'" 

r;-
JJ 

r 
~ 

-< 

~ 
~. 

" o 
::! 
~. 

"DOME" Fuse (6-7) 

..., 
z 

(Wir. to Wire Connectod 

< 
• I:D 

< 
:D 

-I o 
-< o 
~ 
en 
c: 
." 
::a 
l> 
...... 



8 TOYOTA SUPRA (Cont'd) 



Power Source (7M-GTE) 

3 

W 

4 

W-R 

8 

a: 
~ 

2 

2 
N ::; 
-0: 
...J 
u.. 
-0: 
a 
M 

2 

0 
cO 2 

CD 

...J 
cO 

-0: 2 
8 >- co 
f- 4 ...J 1 
-0: 

~~ 
W 

~ 

...J 
q 
N 
Z 
-0: 
::; >- 2 >-
...J 
u.. 

i~ B 
INJECTOR 

I BATTERY ...J ...J 

~ ~ 

under right front pillar f:::::. Located on back panel 

I I I 



o 
cil 2 

>- OJ 

, 4 
a: 
3 

EFI 
RESISTOR 

5 

~ • 
To Cruise Control Clutch SW (5-2) 

OJ 

.:, 3 5 
a: 
f-
z 
o u 
"-:;;: 

, 
!D 
:;:: 

~ 12 OJ 4 >- 1 

::J 
"->
...J<t 
W...J 
::JW 
LLa: 

~ 

FUEL PUMP 
RESISTOR 

cO B-R 

a: 
cil , 

FUEL PUMP 

( 

, 
a: 
cO 

Engine Control (7M-1 

I 6 I 

EOI #10 #20 VS1/2 EGR ISCI 1SC2 1SC3 1SC4 IGF 

E02 #30 STJ IGT 

2 B-O 

2 - B-V - (M/TlJ 

y EFI MAIN 
RELAV 

B-R 

V-L To 
ECT ECU (2-6) T EFI WATER..I£.MU 

IV-L3-r--..,.......-;-"---'BR BRr "'/11\"-
~~ ~~~4~~--~,iL~y~y~·r-

THROTTLE POSITION SENSOR .~ 1\ KNOCK SENSOR No. 
.--, ~lrv,/I r'V V' 1\,--, I f,---

/2 

r---------..., L-R 

4 

a: 5 AIR FLOW 
!D METER 'y .J 

KNOCK SENSOR No_ 2 

II I--~--
B-R B-R R-L 
~:::"'------------~2?1 OX t-:p:----r-_-

~ CHECK SENSOR .. Iw _____ t-_ 

~BCONNECTOR 9 GR ~'"---... 1 

I VF1~--~~-----------~=--------------
r-B-R , 1:!-4 __ ..!W~ ________________________________ "T __ 

1...---+-+"---1 FP OXI t- L_ 

TE1~~~--~R;-~G~----------------------------------
El 11. BR '-+- '; t;" ';" ~ ';+; OJ 2 I G- S 

a: 1 >L--->~----4-------~>:'t--------------------+-+------~'8~rl~7~~---------------=========================== :;:: :;:: > 

~~~~===+-------H--r+~=============== 
'------~--... -t-- From TEMS Computer (3-7) 
~ ~ From ECT ECU (2-6) 

'-------_ From Igniter (8-8) 

I I 



TOYOTA SUPRA 

rol (7M-GTE) 

7 8 

0C4 IGF G2 NE VF OIL OX KNKI THW THA KS VC STA AlC SPO OFG FC FP W M- IG BATT REL SW 

Gl El G- TEl KNK2 IOL VTA E2 NSW LP ECT Ll L2 L3 +Bl +B 

~ 

I 
IM/T) B-V IA/T) B-W 

~I ~I 
NSW ...J BATT VSV IFor Fuel Pressure Up) 

V-L 
w 

R-L 11 2 B-R 
~ VSV2 "'" IOL 

I -UW I ER TEMP_ SENSOR 

~~~ ~"I G VSV IFor EGR) 
'VY 12 THW R-B 1 I """" 12 B-R -- -- -- IGNITION 

,NSOR No_I 
EGR I '\XIII J -- -- -- COIL 

W r-l w 
KNKI 

ISC VALVE PI! ~ (OM 
1 L-1 W-V 4 B-R B-R 0 

ISCI '\IW cO 
W-R L-R 6 T ~-R 1 0 4 1 2 3 

I B-L 
VTA ISC3 R-B 3 ')!!J . cO 

I B-R 
STA ISC4 ;;'--1 2 G-W 1 

r I B-R 
+B ISC2 
+Bl 

I L-R 
VC CHECK ENGINE 

I ICOMB. METER) >- >-GR-G 5 t;:;\ B 0 cr: 
lG-R V cO ..:, ..:, 

I KS W 
\U 

From "GAUGE" Fuse 12-5) 

- (Wire to Wire Connector) ::J 

~ I BR 
u 

B-O w GR 

I E2 ...J IGSW L-R L-R From "IGN" Fuse 11-7) 0 
0 A/C From A/C Amplifier 17-7) cO I LG cr: R-W cr: 1 

THA f- w 
3/6 % 1/6 % f-lR ICalifornia) I 2 R } To TEMS ...J 0 

I Computer 13-7) I--
I B-V u B u. 

1- % 
+B IGI IG2 IG3 

THG w B B w CAM 
I ~ til POSITION 11 

} To ECT ECU 12-5) 
r-- IG-

G <.:J R 1 R 0 CD 2 IGNITER SENSOR FC 2 L2 2 ;i: IGOB IGOA IGF IGT Gl NE G- G2 V 
~ 

R-W R-W 
FP L3 ! r-1 ::J V <.:J % CD 

1/4 
CD % ~% 3 4 OEF From Defogger Relay 12-4) ...J 0 ..:, 2 1 

W u R-V R-V w From Headlight Relay 15-7) ...J 

L-1 KNK2 til LP P u SPD To Speed Sensor 12-1) u R-L R-L f- ECT To ECT ECU 12-61 I R-L V-B 
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