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FOREWORD
This manual contains maintenance and repair procedures for Nissan

200SX, model S13 series.

In order to assure your safety and the efficient functioning of the
vehicle, this manual shou Id be read thoroughly. It is especially impor-
tant that the PRECAUTIONS in the GI section be completely under"
stood before starting any repair task.

All information in this manual is based on the latest product informa-
tion at the time of publication. The right is reserved to make changes in
specifications and methods at any time without notice.

IMPORTANT SAFETY NOTICE
The proper performance of service is essential for both th-esafety of the
technician and the efficient functioning of the vehicle.
The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician and
the tools and parts available. Accordingly, anyone using service proce-
dures, tools or parts which are not specifically recommended by
NISSAN must first completely satisfy himself that neither his safety
nor the vehicle's safety will be jeopardized by the service method
selected.

••••••.,;". NISSAN MOTOR CO.,LTD.
Overseas Senice Department

Tokyo,Japan
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PRECAUTIONS

Observe the following precautions to ensure safe and proper
servicing. These precautions are not described in each indi-
vidual section.

1. Do not operate the engine for an extended period of time
without proper exhaust ventilation.
Keep the work area well ventilated and free of any inflam-
mable materials. Special care should be taken when han-
dling any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or other
enclosed area, be sure to properly ventilate the area before
working with hazardous materials.
Do not smoke while working on the vehicle.

2. Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle from moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.
These operations should be done on a level surface.

3. When removing a heavy component such as the engine or
transaxle/transmission, be careful not to lose your balance
and drop them. Also, do not allow them to strike adjacent
parts, especially the brake tubes and master cylinder.

4. Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

5. To prevent serious burns, avoid contact with hot metal parts
such as the radiator, exhaust manifold, tail pipe and muffler.
Do not remove the radiator cap when the engine is hot

GI-2



PRECAUTIONS

6. Before servicing the vehicle, protect fenders, upholstery and
carpeting with appropriate covers.
Take caution that keys, buckles or buttons on your person
do not scratch the paint.

7. Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembly.

8. Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.

9. Replace inner and outer races of tapered roller bearings and
needle bearings as a set.

10. Arrange the disassembled parts in accordance with their
assembled locations and sequence.

11. Do not touch the terminals of electrical components which
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic components.

12. After disconnecting vacuum or air hoses, attach a tag to
indicate the proper connection.

13. Use only the lubricants specified in MA section.
14. Use approved bonding agent, sealants or their equivalents

when required.
15. Use tools and recommended special tools where specified

for safe and efficient service repairs.
16. When repairing the fuel, oil, water, vacuum or exhaust

systems, check all affected lines for leaks.
17. Dispose of drained oil or the solvent used for cleaning parts

in an appropriate manner.

Control unit

Clean floor

SGI291

SGI290

Precautions for E.F.I. or E.C.C.S. Engine
1. Before connecting or disconnecting E.F.L or E.C.C.S. har-

ness connector to or from any E.F.I or E.C.C.S. control unit,
be sure to turn the ignition switch to the "OFF" position and
disconnect the negative battery terminal.
Otherwise, there may be damage to control unit.

2. Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure to release fuel pressure to eliminate
danger.

3. Be careful not to jar components such as control unit and
air flow meter.

Precautions for Catalyst
If a large amount of unburned fuel flows into the converter, the
converter temperature will be excessively high. To prevent this,
follow the procedure below:
1. Use unleaded gasoline only. Leaded gasoline will seriously

damage the catalytic converter.
2. When checking for ignition spark or measuring engine

compression, make tests quickly and only when necessary.
3. Do not run engine when the fuel tank level is low, otherwise

the engine may misfire causing damage to the converter.
4. Do not place the vehicle on inflammable material. Keep

inflammable material off the exhaust pipe.

GI-3



I

HOW TO USE THIS MANUAL

8. The UNITS given in this manual are primarily expressed as the SI UNIT (International System of Unit),
and alternatively expressed in the metric system and in the yard/pound system.
"Example"

Tightening torque
59 • 78 N·m (6.0 - 8.0 kg·m, 43 - 58 ft-Ib)

9. TROUBLE DIAGNOSES are included in sections dealing with complicated components.
10. SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference of

data.
11. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal

injury and/or damage to some part of the vehicle.
• WARNING indicates the possibility of personal injury if instructions are not followed.
• CAUTION indicates the possibility of component damage if instructions are not followed.
• BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.

GI-6



HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example

BRANCH

M/T model

CONNECTOR
This shows that these connectors are
white 6 terminal connectors.

POWER SUPPLY
-This shows the igni-

tion switch position
in which the system
can be operated.

-See POWER SUPPLY
ROUTING in EL
section for the detailed
wiring diagram.

SWITCH
Th is shows that conti-
nuity exists between
terminals CD and ®,
when the switch is
turned to ON position.

SWITCH

B ~ Black SR = Brown
W ~ White OR = Orange
R ~ Red P ~ Pink
G ~ Green PU ~ Purple
L ~ Blue GY ~ Gray
Y ~ Yellow S8 ~ Sky Blue
LG ~ Light Green

When the wire color is striped, the base
color is given first, followed by the stripe
color as shown below:

Example: LlW ~ Blue with Wh,te Stripe

WIRE COLOR CODING

" "

>-

(Wh;"j ly~ (ffiJ
:IDmL

-

L~

® @B
~

-b
BODY

LOCATION NUMBER GROUND
This number shows where the
connector is located. See
HARNESS LAYOUT in EL
section. The number is
identical with the one in
HARNESS LAYOUT.

I

~®!~)
I: Instrument M:

harness Main harness

ll _
•

ABBREVIATIONS

t
~ : M/T model

® : A/T model

A/T modeln
Q ~G----5

e-S

SG 1543

Normally Open

=---0 0---

SWITCH POSITIONS
Wiring diagram switches are shown with the vehicle in the
following condition.
• Ignition switch "OFF".
• Doors, hood and trunk lid/back door closed.
• Pedals are not depressed and parking brake is released.

Normally closed

-
SEL764E
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)
• The "S.M.J." indicated in wiring diagrams is shown in a

simplified form. The terminal arrangement should therefore
be referred to in the foldout at the end of the Service
Manual.

• The foldout should be spread to read the entire wiring
diagram.

Example

STARTING SYSTEM
Wiring Diagram

STARTING SYSTEM
SUPER MULTIPLE JUNCTION (S.M.J.I

(I nstrU ment harness)

Super Multiple Junction
(S.M.JJ

(Main harness)

r-R

L--(

~
B R ------1

(I nstrument
harness)

DO

(

'I
S.M.J.

Refer to last page

J(Foldout page).

B1(--R

2--- B
(Main harness)

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Check the following items.
1) Harness continuity between

crank angle sensor and battery.
2) E.C.C.S. relay-1 (See page EF &

EC-106.)
3) "BR" fusible link
4) Power source for E.CU.

(See page EF & EC-104.)
5) Ignition switch

Check the following items.
1) Harness continuity between

crank angle sensor and
ground

2) Ground circuit for E.C.U.
(See page EF & EC-104.)

N.G.

-"

N.G.

-"

O.K.2

CHECK POWER SUPPLY.
1) Turn ignition switch "ON".
2) Check voltage between

terminal @ and ground.
"Battery voltage should exist.

CHECK GROUND CIRCUIT.
1) Turn ignition switch "OFF".
2) Disconnect crank angle

sensor harness connector.
3) Check resistance betWeen

terminal @ and ground.
Resistance:

Approximately on
O.K.

. INSPECTION START

"f.i.1

5GI561

5GI562

~
DlSCOII!II:CT

EO
[1m!

~

a
c

NOTICE
The flow chart indicates work procedures required to diagnose
problems effectively. Observe the following instructions before
diagnosing.
1) Use the flow chart after locating probable causes of a

problem following the "Preliminary Check" Qr the "Symp-
tom Chart".

2) After repairs, recheck that the problem has been com-
pletely eliminated.

3) Refer to Component Parts Location and Harness Layout
for the Systems described in each section for
identification/location of components and harness con-
nectors.

4) Refer to the Circuit Diagram for Quick Pinpoint Check.
If you must perform circuit continuity between harness
connectors more detail, such as in case of sub-harness is
used, refer to Wiring Diagram and Harness Layout in EL
section for identification of harness connectors.

5) When checking circuit continuity, ignition switch should be
"OFF".

6) Before checking voltage at connectors, check battery
voltage.

7) After accomplishing the Diagnostic Procedures and Elec-
trical Components Inspection, make sure that all harness
connectors are reconnected as it was.

I
GI-10



IDENTIFICATION INFORMATION

Model Variation

Model

L.H. drive
DifferentialDesti-

Engine TransmissionBody carriernation With Without R.H. drive
catalytic catalytic
converter converter

- - RS13FTO FS5W71C

- - RS13ATO RE4R01A

RLS13FTO - - FS5W71 C
Europe

R LS13ATO - - RE4R01A

- RLS13FTO - FS5W71C
Fast Back CA 18DET R200

- RLS13ATO - RE4R01A

- RS13FTU FS5W71C

Except
- RS13ATU RE4R01A

Europe - RLS13FT - FS5W71 C

- R LS13AT - RE4R01A

Prefix and suffix designations

R

o

o

R 0

F~t Bock

~CA18DETengine

R.H. drive

L S13 A T U

o
o
U

--0

Europe (Without catalytic converter)

Europe (With catalytic converter)

R.H. drive (Except Europe)

L_H_drive (Except Europe)

L L.H. drive

o means no indication.

GI-13

T Turbocharger model

A Automatic transmission

F 5-speed manual transmission



IDENTIFICATION INFORMATION

Identification Number

Vehicle identification plate Vehicle identification number (Chassis number)

Tire placard
(Driver side)

SG 1554

VEHICLE IDENTIFICATION NUMBER (Chassis number)
Prefix and suffix designations
(For Europe)

JN1

o

JN1 0 R S13 U

Nissan - T T
Stopgap (no meaning) ~

o 000030

T Vehicle serial number

o Stopgap (no me.aning)

R Fast Back u

Model

For Europe

(Except for Europe)

R Fast Back

R

T
o $13 000001

T Vehicle serial number

I

o CA 18DET engine

o means no indication.

GI-14
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IDENTIFICATION INFORMATION
Identification Number (Cont' d)

IDENTIFICATION PLATE

&
a & ilia

1- ill kg

2- it kg

TTPE /1 COlOURIM & &,TIP flRBUOlST

~ &
SG 1025

NISSAN MOTOR CO., LTD. JAPAN
W -4>- nPE A

;JO\. TIPO I.I-\

Except Europe

~ J.;"":I /" TRMS .. AXLE
7 '? ;.r,)J.. TRANS., LI£

1 Type approval number
2 Vehicle identification

number (Chassis number)

3 Gross vehicle weight
4 Gross combination weight

Gross vehicle weight

+ Gross trailing capacity
(Weightl

5 Gross axle weight (Front)

6 Gross axle weight (Rear)
7 Type

8 Body color code
9 Trim color code

10 Model

11 Engine model
12 Engine displacement

13 Transmission model
14 Axle model

C[

o

MADE IN JM'AN

PlMT
PLANTA

SGI316

J1,J1.
Iii,

Bift!3IiJ*~~'fi::f±

I.:"- £NCtN£
y ~ MOTOR

CHASSIS"0.
"0 Dl CHASIS
MODlL
MOOllO

a 7 ~ = ~~~: ~~~"'CIO"

MOTOR CO ..LTD.JAPAN
Lt I
Lt

NISSAN
I

Europe

ENGINE SERIAL NUMBER

CA18DET engine

SGI555

MANUAL TRANSMISSION NUMBER AUTOMATIC TRANSMISSION NUMBER

FS5W71 C RE4R01A

SG 1557

GI-15



IDENTIFICATION INFORMATION

Dimensions
Unit: mm (in)

Overall length
Overall width
Overall height
Front tread
Rear tread
Wheelbase

Wheels and Tires

Europe

4,535 (178.5)
1,690 (66.5)
1,290 (50.8)
1,465 (57.7)
1,465 (57.7)
2,475 (97.4)

Except Europe

4,520 (178.0)
1,690 (66.5)
1,290 (50.8)
1,465 (57.7)
1,460 (57.5)
2,475 (97.4)

I

Road wheel

Tire size

., 1: Option
*2: Europe

GI-16

Steel
Aluminum
Offset mm (in)

Conventional

Spare

6"JJx 15
6-JJ x 15" 1
40 ( 1 .57)

195/60R 15 86H
195/60R1587V'2
T125!70D15"2



LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand
WARNING:
• Never get under the vehicle while it is supported only by

the jack. Always use safety stands to support the frame
when you have to get under the vehicle .

• Place wheel chocks at the front wheels when the rear
wheels are raised and place wheel chocks at the rear
wheels when the front wheels are raised.

CAUTION:
Place a wooden or rubber block between safety stand and
vehicle body when the supporting body is flat.

SGt717
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift
WARNING:
When lifting the vehicle, open the lift arms as wide as
possible and ensure that the front and rear of the vehicle are
well balanced.
When setting the lift arm, do not allow the arm to contact the
brake tubes and fuel lines.

Note:
Lift-up points
are the same as
pantograph jack
points.

5GI553

Tow Truck Towing
CAUTION:
• All applicable local laws regarding the towing operation

must be obeyed.
• It is necessary to use proper towing equipment to avoid

possible damage to the vehicle during a towing operation.
• When towing with the rear wheels on the ground, release

the parking brake and move the gearshift lever to neutral
("N" position).

NISSAN recommends that vehicle be towed with the driving
(rear) wheels off the ground as illustrated.

I
5GI383
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LIFTING POINTS AND TOW TRUCK TOWING
Tow Truck Towing (Cant' d)
TOWING AN AUTOMATIC TRANSMISSION MODEL WITH
FOUR WHEELS ON GROUND OR TOWING WITH FRONT
WHEELS RAISED (With rear wheels on ground)
Observe the following restricted towing speeds and distances"

Speed:
Below 50 km/h (30 MPH)

Distance:
Less than 65 km (40 miles)

If the speed or distance must necessarily be greater, remove
the propeller shaft beforehand to prevent damage to the
transmission.

Front
(Europe) -----Towing hook

~

~~

SGI591

TOWING POINT
Always pull the cable straight out from the vehicle. Never pull
on the hook at a sideways angle.

GI-19
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_____ AU_TO_M_ATIC TRANSMISSION----

_______ S_E~~ON ,,_~

CONTENTS
PREPARATION _ AT- 2
PRECAUTIONS AT- 3
AIT CONTROL DIAGRAM ·. AT- 4
ONNEHICLE SERVICE , AT- 7
TROUBLE DIAGNOSES - AT- 11
REMOVAL AND INSTALLATION ·· AT- 75
MAJOR OVERHAUL AT- 76
DISASSEMBLY AT- 80
REPAIR FOR COMPONENT PARTS AT- 91
ASSEMBLy AT-136
SERVICE DATA AND SPECIFICATIONS (S.D.S,) AT-156

When you read wiring diagrams:
• Read GI section, "HOW TO READ WIRING DIAGRAMS" .
• See EL section, "POWER SUPPLY ROUTING" for power distribution circuit.
When you perform trouble diagnoses, read GI section, "HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES".



PRECAUTIONS

Service Notice
8 Before proceeding with disassembly, thorough- 8 It is very important to perform functional tests

Iy clean the outside of the transmission. It is whenever they are indicated.
important to prevent the internal parts from 8 The valve body contains precision parts and re-
becoming contaminated by dirt or other quires extreme care when parts are removed
foreign matter. and serviced. Place removed parts in order on a

8 Disassembly should be done in a clean work parts rack so they can be put back in the valve

area. body in the same positions and sequences. Care
8 Use lint-free cloth or towels for wiping parts will also prevent springs and small parts from

clean. Common shop rags can leave fibers that becoming scattered or lost.
could interfere with the operation of the trans- 8 Properly installed valves, sleeves, plugs, etc. will
mission. slide along their bores in the valve body under

8 When disassembling parts, place them in order their own weight.

in a parts rack so that they can be put back 8 Before assembly, apply a coat of recommended
into the unit in their proper positions. A.T.F. to all parts. Petroleum jelly may be

8 All parts should be carefully cleaned with a applied to a-rings and seals and used to hold
general purpose, non-flammable solvent before small bearings and washers in place during re-
inspection or reassembly. assembly. Do not use grease.

8 Gaskets, seals and a-rings should be replaced 8 Extreme care should be taken to avoid damage
any time the transmission is disassembled. to a-rings, seals and gaskets when assembling.

8 After overhaul, refill the transmission with new
A.T.F.

AT-3
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SAT817B

Overdrive off
indicator lamp

Vehicle signal

ElectricaJ singnal
Hydraulic pressure

Control signal

---~~

Shift solenoid A

Shift solenoid B

Overrun clutch
solenoid

Lock-up solenoid

~-~--

AIT controi unit

------~

--+-
AfT

Revolution
sensor

Electrical Control Chart

Inhibitor switch

Mechnical Operation

r---·-- -----
I
I

I Fluid temperature
I sensor
I

I

I

1 - _

Idle switch

FulHhrottle
switch

Throttle sensor

Engine rpm
signal

EngineSpeed sensor

Overdrive
switch

Kickdown switch

Power supply

Vehicle signal

Band servo

Shift Reverse High Forward Overru n
Forward Low Low &

position clutch clutch clutch clutch 2nd 3rd 4th
one-way one-way reverse Lock-up Remarks

cI utch clutch brake
apply release apply

P PARK

R 0 0 REVERSE --

N NEUTRAL

1st 0

·,E • •
D 2nd 0 0 • Automatic shift
~4

3rd 0 0 ~20 0 • 1 ,-, 2 •.• 3 <~ 4

4th 0 13> ~30 0 0 0
1st 0 @ • • Automatic shift

2

2nd 0 0 0 • 1'" 2

1st 0 0 • 0 Locks (held sta-

1 tionary) in 1st

2nd 0 0 0 • speed 1 •.• 2

AfT CONTROL DIAGRAM
-------------------------------------------------------

~
1. Operates when overdrive switch is set in "OFF" position.
~
2. Oil pressure is applied to both 2nd "apply" side and 3rd "release" side of band servo piston. However, because oil pressure area on the

"release" side is greater than that on the "apply" side, brake band does not contract.
"3. Oil pressure is appl ied to 4th "apply" side in condition ~2 above, and brake band contracts.
~
4. AIT will not shift to 4th when overdrive switch is set in "OFF" position.

o Operates.

o Operates when throttle opening is less than 1/16. Engine brake activates_

• Operates during "progressive" acceleration.
\19 Operates but does not affect power transmission.
Q Operates when throttle opening is less than 1/16 but does not affect engine brake.

AT-5
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Brake

Output shaft

Low one-way clutch
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TROUBLE DIAc;NOSES

Contents

HoW to Perform Trouble Diagnoses for Quick and Accurate Repair ---- AT-13
preliminary Check ------ AT -14
AlT Electrical Parts Location .--- _ AT-25
Circuit Diagram for Quick Pinpoint Check _ AT-27
Wiring Diagram _ _. - __ _.. AT -28
self-diagnosis __ __. _.. ._ AT -30

SELF-DIAGNOSTIC PROCEDUR E __..__ , _.__. .._ __. AT-30
JUDGEMENT OF SELF-DIAGNOSIS CODE ..__ __ AT~32
REVOLUTION SENSOR CIRCUIT CHECK .._. ._ AT-36
SPEED SENSOR CIRCUIT CHECK AT-36
THROTTLE SENSOR CIRCUIT CHECK . _ AT-37
SHIFT SOLENOID A CIRCUIT CHECK ._ AT-38
SHIFT SOLENOID B CIRCUIT CHECK ..__.__ AT-39
OVERRUN CLUTCH CIRCUIT CHECK .__ AT~40
LOCK-UP SOLENOID CIRCUIT CHECK _ __ .__ _ .__ AT-41
FLUID TEMPERATURE SENSOR CIRCUIT AND AIT CONTROL UNIT
POWER SOURCE CIRCUIT CHECKS .__ _ . AT-42
ENGINE REVOLUTION SIGNAL CIRCUIT CHECK .._ AT-43
LINE PRESSURE SOLENOID CIRCUIT CHECK __ AT-44
INHIBITOR, OVERDRIVE, KICKDOWN AND IDLE SWITCH CIRCUIT CHECKS AT-4S

Diagnostic Procedure 1
(SYMPTOM: 0.0. OFF indicator lamp does not come on for about 2 seconds
when turning ignition switch to "ON".) _. . _..__._ AT-47

Diagnostic Procedure 2
(SYMPTOM: Engine cannot be started with selector lever in "P" or"N" range or
engine can be started with selector lever in "D", "2", "1" or "R" range.) AT-48

Diagnostic Procedure 3
(SYMPTOM: Vehicle moves when it is pushed forward or backward
with selector lever in "P" range.) _ _.. ._ __ AT-48

Diagnostic Procedure 4
(SYMPTOM: Vehicle moves forward when setting "N" range.) __. __.. ._ AT-49

Diagnostic Procedure 5
(SYMPTOM: There is large shock when changing from "N" to "R" range.) AT-50

Diagnostic Procedure 6
(SYMPTOM: vehicle does not creep backward when selecting "R" range.) AT-51

Diagnostic Procedure 7
(SYMPTOM: Vehicle does not creep forward when selecting "0" , "2" and "1" range.) . ,. AT-52

Diagnostic Procedure 8
(SYMPTOM: Vehicle cannot be started from 0, on Cruise test-Part 1.) . __ _. AT-53

Diagnostic Procedure 9
(SYMPTOM: AIT does not shift from 0, to O2 at specified speed_
A/T does not shift from D. to 02 when depress-ing accelerator pedal fully at
the specified speed_) .._.. ._ __. ._ AT-54

Diagnostic Procedure 10
(SYMPTOM: AIT does not shift from O2 to 03 at the specified speed.) _. AT-55

Diagnostic Procedure 11
(SYMPTOM: A/T does not shift from D3 to D. at the specified speed.) _.._. AT-56

Diagnostic Procedure 12
(SYMPTOM: A/T does not perform lock-up at the specified speed.) _._._ _ __ AT-57

Diagnostic Procedure 13
(SYMPTOM: AIT does not hold lock-up condition for more than 30 seconds.) AT-58

Diagnostic Procedure 14
(SYMPTOM: Lock-up is not released when accelerator pedal is released.) _ AT-58
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TROUBLE DIAGNOSES
Contents (Cont'd)

Diagnostic Procedure 15
(SYMPTOM: Engine speed does not return to idle smoothly when AfT is shifted
from O. to 03 with accelerator pedal released.
Vehicle does not decelerate by engine brake when changing overdrive switch
to "OFF" position with accelerator pedal released.
Vehicle does not decelerate by engine brake when changing selector lever
from "0" to "2" range with accelerator pedal released.) d ••• AT-59

Diagnostic Procedure 16
(SYMPTOM: Vehicle does not start from 0, on Cruise test - Part 2.) _.. d , AT-60

Diagnostic Procedure 17
(SYMPTOM: Vehicle does not shift from O. on 03 when changing overdrive switch
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Diagnostic Procedure 18
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from "0" to "2" range.) d ••••••••••••••••••••••••••• __ • __ • __ •• • •••••••••••••••••••• •• ••••••••••••• AT-61

Diagnostic Procedure 19
(SYMPTOM: Vehicle does not shift from 22 on 1, when changing selector lever
from "2" to "1" range_) .._ .__ _..d •••••••• AT-61

Diagnostic Procedure 20
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AT-12

. I

I

i"

,.,

.;



SAT767B

SATB01A

TROUBLE DIAGNOSES

Preliminary Check
AIT FLUID CHECK
Fluid leakage check
1. Clean area suspected of leaking, - for example, mating

surface of converter housing and transmission case.
2. Start engine, apply foot brake. place selector lever in "0"

range and wait a few minutes.
3. Stop engine.

4. Check for fresh leakage.

Fluid condition check

I

SAT63BA

Fluid color

Dark or black with burned odor

Milky pink

Varnished fluid, light to dark

brown and tacky

Fluid level check
Refer to section MA .

AT-14

Suspected problem

Wear of frictional material

Water contamination

Road water entering through

filler tube or breather

Oxidation
Over or under filling

- Overheating

. .



• Before road test, familiarize yourself with all test procedures
and items to check.

• Conduct tests on all items. Troubleshoot items which check
out No Good after road test. Refer to "Self-diagnosis" and
"Diagnostic Procedure"_

TROUBLE DIAGNOSES
Preliminary Check (Cont'd)
ROAD TESTING
Description
• The purpose of this road test is to determine overall

performance of automatic transmission and analyze causes
of problems.

• The road test consists of the following three parts:
1. Check before engine is started
2_ Check at idle
3. Cruise test

SA T639A

SAT786A

{}

{}
2 Check at idle

1. Check before engine is started

3. Cru ise test

ROAD TEST PROCEDURE

-

i

,-

r
0-

I

!

!,
1

!
i
Ii.

AT-15



TROUBLE DIAGNOSES

Preliminary Check (Cont'd)
1. Check before engine is started

D
Park vehicle on flat surface.

Go to Diagnostic Procedure 1.

Perform self-diagnosis.
- Refer to SELF-DIAGNOSIS
PROCEDURE.No

Move selector lever to "P"
range.

Perform self-diagnosis.
- Refer to SELF-DIAGNOSIS
PROCEDURE and note N.G.
items.

Yes

Does O.D. OFF indicator lamp
flicker for about 8 seconds?

Does D.O. OFF indicator lamp
come on for about 2 seconds?SAT7688

SAT787A

Go to "ROAD TESTING
- 2. Check at idle".

AT-16



Go to Diagnostic Procedure 9.

Go to Diagnostic Procedure 13.

Go to Diagnostic Procedure 12.

Go to Diagnostic Procedure 11.

Go to Diagnostic Procedure 10.

No

No

No

No

Does A!T hold lock·up condition
for more than 30 seconds?

Yes

Does AfT perform lock-up at
the specified speed?

Specified speed when lock-up
occurs:

Refer to Shift schedule.

Yes

Does A!T shift from D3 to D4
at the specified speed?

Specified speed when shifting
from 03 to 04 :

Refer to Shift schedule.

Yes

Does A!T shift from D2 to D3
at the specified speed?

Specified speed when shifting
from O2 to D3 :

Refer to Shift schedule.

Yes

Does A!T shift from D 1 to D2

at the specified speed?
Specified speed when shifting
from DJ to D2:

Refer to Shift schedule.

YesIJ

TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

1IJ
n

--- GIlD~---------+------- -- -- --
j; 41 rf

0/8 SA T806A

0/8
SA T804A

m (;]
8/811 1/ II II

~

0/8 U II II II
SAT805A

mw

8/8

Go to Diagnostic Procedure 14.

Go to Diagnostic Procedure 15.Does engine speed return to idle
smoothly when A!T is shifted
from 04 to 03 ?

Decelerate vehicle by applying
foot brake lightly.

Release accelerator pedal.

Is lock-up released when
accelerator pedal is released?

Yes

m~
"'Ok, ,od.,

Yes

Stop vehicle.

I Go to "Cru ise test - Part 2".

AT -20



Go to Diagnostic Procedure 16.
No

Go to Diagnostic Procedure 10.

Go to Diagnostic Procedure 11.

No I Go to Diagnostic Procedure 9. 1

No

No

Yes

Accelerate vehicle by half
throttle again.

Confirm selector lever is in "D"
range.

Release accelerator pedal after
shifting from D2 to D3'

Yes

Does vehicle start from D} ?

Does AfT shift from D3 to D4
and does vehicle decelerate by
engine brake?

AT-21

Yes

Stop vehicle.

Yes

Does AfT shift from O2 to D3
at the specified speed?

Specified speed when
shifting from Dz to D3:

Refer to Shift schedule.

Confirm overdrive switch is in
"ON" position.

Does AfT shift from 04 to D2

as soon as accelerator pedal is
depressed fully?

Release accelerator pedal and
then quickly depress it fully.

Accelerate vehicle to A kmfh as
shown in illustration.

I Go to "Cruise test ~ Part 3".

TROUBLE DIAGNOSES

Preliminary Check (Cont'd)
Cruise test - Part 2

SATB10A

B
B/8

DJ~D2 0 /
Dep ress
fully

/
/

A' Release
/1

D2~ D3
(

SATBOBA

Half-way

SATB11A

O/B

II0/8 IS

Accelerator
pedal

Release D-

m Accelerator pedal

-

m
8/B

SATB03A

O/B

I
l

f
L,
f
I
I
i:



D

TROUBLE DIAGNOSES
Preliminary Check (Cont'd)
Cruise test - Part 3

SAT812A

Confirm overdrive switch is in
"ON" position.

Confirm selector lever is in "0"
range.

Accelerator vehicle using half·
throttle to 04.

Go to Diagnostic Procedure 19.

Go to Diagnostic Procedure 20.

Go to Diagnostic Procedure 15.

Go to Diagnostic Procedure 18.

Go to Diagnostic Procedure 15.

Go to Diagnostic Procedure 17.

No

No

Yes

Yes

Yes

Does vehicle decelerate by engine
brake?

Move selector lever from "2" to
"1" range while driving in 22,

Yes

Move selector lever from "0" to
"2" range while driving in 03.

m

Release accelerator pedal.

rnJ
Does AfT shift from 22 to 11

range?

Yes

Does AfT shift from 03 to 22 ?

Does vehicle decelerate by engine
brake?

~ Yes

Does vehicle decelerate by
engine brake?

a
Does AfT shift from 04 to 037

(g
Set overdrive switch in "OFF"
position while driving in 04

range.

SAT777B

SA T7768

SAT813A

@

•( 03 (0.0. OFF))•••
(03 (0.0. OFF))

•@•••
•

Accelerator pedal

Stop vehicle.

Perform self-diagnosis. - Refer
to SELF-DIAGNOSIS PRO-
CEDURE.

SAT778B

AT-22
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Vehicle speed when shifting gears
Europe

TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

Throttle position

Full throttle

Half throttle

0, --> 0,

58 - 62
(36 - 39)

41 - 45
(25 - 28)

Vehicle speed km/h (MPH)

0, --> 0, 0, -->D. D. --> 0, 0, --> 0, 0,-->0, 1, --> 1,

109" 115 176 - 186 170 - 180 104-110 44 - 48 53 - 57

(68 -71) (109 -116) (106 - 112) (65 - 68) (27 - 30) (33 - 35)

78 - 84 125 -135 74 - 84 29 - 35 10 - 14 53 - 57
(48 - 52) (78 - 84) (46 - 52) (18 - 22) (6 - 9) (33 - 35)

Except Europe

Vehicle speed km/h (MPH)
Throttle position

0, --> 0, 0, -->0, 0, -->D. O. --> 0, 0, --> 0, 0, --> 0, 12 --> 1,

Full throttle
54 - 58 101 - 107 164-174 158 - 168 95 - 101 44 - 48 53 - 57

(34 - 36) (63 - 66) (102 - 108) (98 -104) (59 - 63) (27 - 30) (33 - 35)

Half throttle
41 - 45 73 - 79 119·129 78 - 88 34 - 40 10 -14 53·57

(25 - 28) (45 - 49) (74 - 80) (48 - 55) (21 - 25) (6 - 9) (33·35)

Vehicle speed when performing and releasing
lock-up
Europe

Except Europe

Throttle position Vehicle speed km/h (MPH)

Vehicle speed km/h (MPH)Throttle position

Full throttle

Half throttle

Lock-up "ON"

176 - 186
(109-116)

126 - 134
(78 - 83)

Lock-up "OFF"

170 - 180
(106-112)

110 - 118
(68 -73)

Full throttle

Half throttle

Lock-up "ON"

164 -174
(102 -108)

120 ·128
(75 - 80)

Lock-up "OFF"

158 - 168
(98 - 104)

102 - 110
(63 - 68)

AT-23
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SAT905B

(120)(110)(100)(90)(80)(70)(601(50)

Vehicle speed km/h (MPH)

Upshift

I
4 --+- 4 lock-up "OFF"LL _

- - - - - Downshift

TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

(40)(30)(20)(10)(O)

0/8

o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

818
K;ckdown range

7/8

I
6/8 I

I
1--.--2

5/8 I'" /L I /'c
I

,.
'" 4/8 I'a.
0 I I
'" I I

£ 3/8 I
I
I

.£: I If-

218 ~_.I
I
I

118 I
I

Except Europe

Shift schedule
Europe

Upshift

- - - - - Downshift

(120)(110)(100)(90)(80)(70)(60)

4 lock-up "ON"

--------

(so)

,.,.,.,.
3 ---.L- 4

/',.
.......... ("

.......... I
.•••• 4 --+-- 4 lock-up "OFF"

..J
'"/'

/'
/'

'"'"

(40)

/
2 ./

/
./

2 ---.,.."--- 3
/

./
./

(30)(20)(10)

Kickdown range

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

I
I
I

1 --L- 2I
I .••...•
I /
I /'
I /
I /
I /
r--'
I
I
I

8/8

7/8

6/8

5/8
'"L
c

'" 4/8a.
a

'"+:: 3/8£
.£:
f-

2/8

1/8

0/8

0

(0)

Vehicle speed km(h (MPH)
SAT9068

I
'"

,, "

j;;,j:-'

AT-24



SAT903B

AT-27

Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES

III III@) 1) 1)[!] 0 0
E E

III III

> >
L L
1) 1)

1:' 1:'
ENGINE

Er®
cr ~TEMPERATURESENSOR

@Q)uj..J
.0

==0",
-'".'-+- ",9:;02~

.02
Wo=>

®

L
THROTTLE ®®III

I'+' VALVE SWITCH -- ..'"
~ @Q)E (Idlc Iiil:wl'tchJ

lJ) ~0

'" '".c
()

DROPPING RESISTOR I®(!J
+' ft ,,.,,,,, -

"'- ~0 '"
""'"r-

LINE PRESSURE SOLENOID® [F"'I thoQttl.
W L.J.... 8'0'11'"tch)

~..J
·1'®JJ r-'"

@•....0
aU)
"'2

OVERRUN CLUTCH .sOLENOIDIw
lJ)r-U)

;;:;
I'@

® ~ "" LOCK-UP SOLENOID)-

n::
•.... '" I'

w
'" ®

..... 1'COW
TEMPERATURE SENSOR 2r-

:::>'" ® ~~[J) - "''''' '" ..J .sHIFT .sOLENOID. A
~ "'- ® a--<>

n::r- lJ)

I'2 '" @'" a
'" 0='" r- SHIFT SOLENOID B"" "-'" '" "" I''"
" ®'"•. ,

KICKDOWN .sWITCHI
'" =0r-r-

® I'~'" = 8~'" '"UJr-
"" 8

UJ
Z
OL ~~o

@
.....
~2
20
(:J

z
I'a

III
;:::
« '"2

'"-n::[J)W>::1--
..JOw0 0>:: a

'""','" ~
I-- U.
2 u.I--DW

° 0>OWl-- orWWW

® o "..JD...>::
01-00. 0® ® ® wu")o
.3:ou")

~o. D. OFF
INOI CA TOR

00



TROUBLE DIAGNOSES

Wiring Diagram
COM8INATION METER

,,~ O· D.
OFF

2
ELECTRIC

12SPEED-
7 OMETER 2"

;
KICK-
DOWNO. D. SWITCHCONTROL

~

SW! TCH

cl
rn:J

®~@VEW
m m

CD'" '"co

L
I
'-'

I

! GNI TI ON SWI TCH
ON or START

(Ma i n harness)

®

@)
/R

1/W
/G
/L

a •/6
/L

P/R

BODY
ROUND

80DY

co

~
I

1111blllll@
IIII~II:II®
I

co

",..

'""-,..
I

®IIIII~IIII
®1:111~1111

I
'"~

'-II)
+-'
OJ
E
o
1:
'-''" QJ «

GROUND G
+-'
0

>--

(E. F. 1. harness)
LG

y
y
w

LG

~
OR

Y

DR
/6

/R
G
W
L

I~
I c.i)

-''" «m
"-"- ,. "-"-

" «

7- 'f/R

4B-LG
53- y/
54~ Y/
56-W/
S7~Y

56
57

<8<8

E. C. C. S.
CONTROL UNIT

(Refer to EF8.EC
sect ion. )

SENSOR TEMPERATURE
ROTTlE SENSOR DROPPI NG0~LVE RESISTOR

SWITCH

AT-28



!;

=0

(SUb-
harness]

=:z:

=N

= a..

drive modei

drive modei

INHIBITOR SWITCH

To baCK.-Up lamp

a::
0V)

J::
ZLuu Lu V)f- a::

::J ::J Lu
--' -« m V) a::u U) D::J

0 0 0 0 wo ~f-
IL~ z~ a::...., ::J-«
::Ja :Ja a 0 lLa --'a::
IZ a::z f-z f-Z Z l1.W'<:Lu O::W l1.W u..w WLu a..
u--' w--' ~---' ~--' Z--' f-L:
00 >0 :CD :CO ~a ~~--'v) aV) </)V) V)</) --'V)

DROPPING
RESISTOR

~

SPEED
SENSOR

@)
~
®

BODY GROUND

A/T CONTROL UNIT

Wiring Diagram (Cont'd)

~

161 III
9 I-

~I~I

(Eng i ne room
harness no. 2)

TROUBLE DIAGNOSES

" ">- >-

~@
~@

--' OJ

" ">- >-

REVOLUTI ON
SENSOR

@) m 0 ~~
--'•."

"'
~

a;j \1])-' "\.a:: ci~m ~~(!)~~ "'~ a:I>-~...J _L..J.....I~~t:J

~

U]t:I~~m "" "\"~a...mCI:I"\.,\'~"\,"\rill --,", --' ;I: to>- >-<0 tr....J.......Jo t:lt.::JQ.~(!)""

: :.._~---_~ L ii I L. L,~, --,
L.._~~ n_ - ~f---

- 89 - -S8- C8 - -GY
- B7 - -G/R
- A7 - -R/B- A8 - -G/L- H2 - -1/B
---< 12 - Y/l,-

- @D "~iJ.
BR

to last
L....:.-_ G/W

page
BR

ut page) ]
G/L
G/B

@)

(Eng ine room
@

harness)
;{

~
c i ~IB
PU

L..--GY/R
L/Y
L/W

~
Il5

--'
~
~

...J OJ

__ - SB
___ GY
__ ~ G/R
__ - R/B
___ G/L
__ -Y/B

---Y/L

®
S. M.

[Refer
(Fa I do

I
LG/RY/w

Y/GW/L
o 8LG/B

OR./L
P
Y/R

"

AT-29
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W'",··.....
~ ... ,.

DIAGNOSIS START

Set overdrive switch in "0 F F" position.

Move selector lever to "P" range.

Does 0.0. OFF indicator lamp come on for about 2 seconds?

Yes No

I Go to Diagnostic Procedure 1J

Set overdrive switch in "ON" position.

Start engine and warm it up to normal engine operating temperature.

Move selector lever to "0" range.

~

Self-diagnosis
SELF-DIAGNOSTIC PROCEDURE

o

TROUBLE DIAGNOSES

SAT7BOB

SAT779B

SAT774B

o

Wait for more than 2 seconds
after ignition switch "ON".

Move selector lever to "2" range.

Set overdrive switch in "ON" position.

SAT7B1 B Move selector lever to "1" range.

Accolorator pedal Set overdrive switch in "OFF" position.

Depress accelerator pedal fully and release it.

Depress Release

SAT754A @

AT-30



TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)

JUDGEMENT OF SELF-DIAGNOSIS CODE

0.0. OFF indicator lamp: Damaged circuit

All judgement flickers are same. All circuits that can be confirmed by self·diagnosis are
O.K.

Self-diagnosis
start

Start signal 1a·judgement flickers

r--

l~
t, t, t,t, t, t, t, t, t, t, t, t,

Light

Shade

SAT723B

1st judgement flicker is longer than
others.

,\ I!.,. 0/0
-:::;.8::::- OFF

n Light

Shade

SA T724B

2nd judgement flicker is longer than
others .

.::::'Cf:- 0/0
/11\' OFF

- - Light

- Shade

Revolution sensor circuit is short-circuited or discon·
nected.

Revolution senSOr

•• Go to REVOLUTION SENSOR CIRCUIT CHECK.
SAT140B

Speed sensor circuit is short-circuited or disconnected.

Speed sensor

24

AfT control unit

SAT7258 •• Go to SPEED SENSOR CIRCUIT CHECK. SAT760A

10

AfT control unit

3rd judgement flicker is longer than
others.

- -- - - - - - n Light

..- Shade

SAT726B

Throttle sensor circuit is short-circuited or disconnected.

Throttle sensor

••Go to THROTTLE SENSOR CIRCUIT CHECK.
SAT761A

tl '= 2.5 seconds t2 '= 2.0 seconds t3 '" 1.0 second

AT-32



Terminal cord
assembly

Damaged circuit

Fluid temperature sensor is disconnected or AfT control
unit power source circuit is damaged.

•Go to FLUID TEMPERATURE SENSOR CIRCUIT
AND AfT CONTROL UNIT POWER SOURCE CI RCUIT
CHECK. SAT143B

- -- Light

TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)

- Shade

SAT731 B

8th judgement flicker is longer than
others .

..:::-8~ OlD
//1\ .•.• OFF

0.0. OFF indicator lamp:

9th judgement fl icker is longer than
others.

Engine revolution signal circuit is short-circuited or dis-
connected.

- - Light

- Shade

Resistor

20

AIT conuol unit

SA T733 B
• Go to ENGINE REVOLUTION SIGNAL CIRCUIT

CHECK. SAT624B

10th judgement flicker is longer than
others.

~<J~ OlD
//1\ .....OFF

-- Light

- Shade

SA T732 B

Flickers as shown below:

'::::-0-::::: OlD
//1\ .... OFF

-. Light

- - Shade

Line pressure solenoid circuit is short-circuited or discon·
nected. Line pressu re

solenoid

Terminal
cord
assembly

Dropping
resistor

34 ]]

AfT control unit

•• Go to LINE PRESSURE SOLENOID CIRCUIT
CHECK. SAT776A

Battery power is low.
Battery has been disconnected for a long time.
Battery is connected conversely.
(When reconnecting AfT control unit connectors. - This
is not a problemJ

SA T734B

t4 = 1.0 second

AT-34
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TROUBLE DIAGNOSES
----------------------------------------------------

0.0. OFF indicator lamp:

Self-diagnosis (Cont'd)

Damaged circuit

o
Does not come on"

0/0
OFF

Inhibitor switch, overdrive switch, kickdown switch or
idle switch circuit is disconnected or AfT control unit is
damaged.

Self-diagnosis
start

- - - ~ ~ - - - - - - - - - light

- - - Shade

SAT157C 26 19 20 1

Over- 0 N
drive
switch

-

Throttle
valve
switCh

Kickdown
switch

r

I
I

j,

• Go to INHIBITOR, OVERDRIVE, KICKDOWN AND
IDLE SWITCH CI RCUIT CHECKS.

SA T007C

AT -35
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Check harness continuity
between E.C.U. and AfT control
unit regarding throttle sensor
circuit. (Main harness)

Check throttle sensor circuit for
engine control. ~ Refer to sec·
tion EF & EC.

N.G.CHECK INPUT SIGNAL.
L

O.K.

Perform self-diagnosis (Mode
III) for engine control.

TROUBLE DIAGNOSES

Self~diagnosis (Cont'd)
THROTTLE SENSOR CIRCUIT CHECK

SAT761A

10

A/T control unit

Thronle sensor

"

Depress slowly

SAT739B

2. Check voltage between A/T
control unit terminals QD and
@ while accelerator pedal is
depressed slowly.
Voltage:

Fully~closed throttle:
0.2 - 0.6V

Fully-open throttle:
2.9 - 3.9V

(Voltage rises gradually in
response to throttle valve
opening.)

O.K.

Perform self·diagnosis again after N.G.
driving for a while.

O.K.

INSPECTION END

1. Perform AfT control unit
input/output signal inspection.

2. If N.G., recheck A/T control
unit pin terminals for damage
or connection of AfT control
unit harness connector.

C·
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Shift solenoid A

CHECK GROUND CIRCUIT.
N.G. 1. Remove control valve assem-

1. 00
bly_ - Refer to "ON-VEHI-
CLE SERVICE".

2. Check the following items.

2. Disconnect terminal cord • Shift solenoid A - Refer to

assembly connector in engine "E lectrical Components

compartment. Inspection" .

3. Check resistance between • Harness continuity of terminal

terminal ® and ground. cord assembly

Resistance; 20 - 30n

EJ lo.K.

CHECK POWER SOU RCE N.G_ Repair or replace harness
CI RCUIT.

f-----
between A/T control unit and

1. 00
terminal cord assembly. (Main

(" OFF! harness)

2. Disconnect A/T control unit
16-pin connector.

3. Check resistance between
terminal ® and A/T control
unit terminal ®.
Resistance:

Approximately On
4_ Reinstall any part removed.

lo.K.

Perform self-diagnosis after N,G. 1. Perform AfT control unit
driving for a whi Ie. input/output signal inspection.

lo.K.
2_ If N.G., recheck A/T control

unit pin terminals for damage

I INSPECTION END I
or connection of AfT control
unit harness connector,

TROUBLE DIAGNOSES
Self-diagnosis (Cont' d)
SHIFT SOLENOID A CIRCUIT CHECK

B

SAT74QB

AfT control unit
terminal

18

SAT766A

J5

Terminal
cord
assembly

Icilll
I

AfT control unit

B @ID)EtIDsSub-harness
connector

G

SAT7418

I
AT-38



CHECK GROUND CIRCUIT. N.G . 1. Remove control valve assem-
1. bly. - Refer to "ON-VEHI-00: OFF

1

CLE SERVICE".
2. Check the following items.

2. Disconnect terminal cord • Shift solenoid B - Refer to

assembly connector in engine "E lectrical Components

compartment. Inspection".

3. Check resistance between • Harness continuity of terminal

terminal @ and ground. cord assembly
Resistance: 20 - 30D

(;] lo.K.
CHECK POWER SOU RCE N.G. Repair or replace harnessf------+
CIRCUIT. between A/T control unit and
1. 00 terminal cord assembly. (Main

harness)

2. Disconnect A/T control unit
16-pin connector.

3. Check resistance between
terminal @ and A/T control
unit terminal @.
Resistance:

Approximately OD
4. Reinstall any part removed.

lo.K.
Perform self-diagnosis after N.G. .1. Perform A/T control unit
driving for a while. input/output signal inspection.

lo.K. 2. If N.G., recheck A/T control
unit pin terminals for damage

I INSPECTION END I or connection of A/T control
unit harness connector.

TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)
SHIFT SOLENOID B CIRCUIT CHECK

a

~
DISCONNECT18

A/T contrOl
unit terminal

SAT742B

SAT767A

Shift solenoid B

Terminal
cord assembly

OISCONNECT18

36

A/T control unit

Sub- tl6 rffi'
herness ~
connector t(

L!Y

,.
.j

.'
~i

SAT743B

L AT-39
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I~~h:,
1:,;1,
I"

I
I,"

CHECK GROUND CIRCUIT. N.G. 1. Remove oil pan. - Refer to

1. "ON·VEHICLE SERVICE".00 2. Check the following items.( OFF) • Lock-up solenoid - Refer to

2. Disconnect terminal cord "E lectrical Components

assembly connector in engine Inspection" .

compartment. • Harness continuity of terminal

3. Check resistance between cord assembly

terminal @ and ground.
Resistance: 2.5 ~ 5S1

~ lo.K.
CHECK POWER SOURCE N.G. Repair or replace harness
CIRCUIT.

~
between A/T control unit and

1. 00 terminal cord assembly. (Main

!,OFF1 harness)

2. Disconnect A/T control unit
16-pin connector.

3. Check resistance between
terminal @ and A/T control
unit terminal @.
Resistance:

Approximately OS1
4. Reinstall any part removed.

lo.K.
I Perform self-diagnosis after N.G. 1. Perform AfT control unit~

driving for a while.
~

input/output signa,1 inspection.

lo.K. 2. If N.G., recheck A/T control
unit pin terminals for damage

I INSPECTION END I or connection of A/T control
unit harness connector.

TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)
LOCK-UP SOLENOID CIRCUIT CHECK

m

SAT746B

SA T769A

IMSCONNECT

E8

Lock"up
solenoid

AfT control unit

n

mSCONNECT

E8

Sub"

~

@
harness 22 ~
connector

L

@tl Sub-
harness

22 connector

GY!R
I
r
I.

I
!

SAT747B

AT-41
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CHECK AfT CONTROL N.G. Check the following items.
UNIT POWER SOURCE . • Harness continuity between

1. ignition switch and AfT con·00 ~
trol unit (Main harness)

.. _" /. • Ignition switch and fuse,

2. Check voltage between AfT - Refer to section E L.

control unit terminals ® . ®J
and ground.
Battery voltage should exist.

IE) OK

CHECK FLUID TEMPERA- N.G. 1. Remove oil pan.
TURE SENSOR WITH 2. Check the following items.
TERMINAL CORD ASSEMBLY • Fluid temperature sensor

1. 00
- Refer to "Electrical Com-
ponents Inspection".

• Harness continuitY of terminal

2. Disconnect terminal cord cord assembly

assembly connector in engine
compartment.

3. Check resistance between
terminals @ and @ when
AfT is cold.
Resistance;

Cold [20°C (6SoF)]
Approximately 2.5 kn

4. Reinstall any part removed.

O.K.

TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)
FLUID TEMPERATURE SENSOR CIRCUIT AND AfT
CONTROL UNIT POWER SOURCE CIRCUIT CHECKS

~

SAT749B

SAT143B

SAT74BB

Fluid temperature
sensor

Terminal cord
assembly

AfT control unit
terminal

W B

Sub-
harness
connector

@

AT-42
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Check the following items.
• Harness continuity between

AIT control unit and terminal
cord assembly (Main harness)

N.G.CHECK INPUT SIGNAL OF
FLUID TEMPERATURE
SENSOR.
1.

TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)

PU AfT control unit
terminal

2. Check voltage between AfT
control unit terminal © and
ground while warming up AlT.
Voltage:

Cold [20°C (6SoF)] -->-

Hot [SO°C (176°F)] :
1.56V -->- 0.45V

O.K.

SA T750B

Perform self-diagnosis after
driving for a while.

OK

INSPECTION END J

1. Perform A/T control unit
input/output signal inspection.

2. If N.G., recheck AIT control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

, ,

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK

Perform self-diagnosis (Mode
III) for engine control. Check
ignition signal circuit condition.

N.G. Check ignition signal circuit for--- engine control. - Refer to section
EF & EC.

Resistor O.K.

SA T624B

Check the following items.
• Harness continuity between

AIT control unit and ignition
coil.

• Resistor
• Ignition coil - Refer to

section EF & EC.

,. Perform A/T control unit
input/output signal inspection.

2. If N,G., recheck AIT control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

N.G.

N.G.

INSPECTION END

O.K.

Perform self-diagnosis again after
driving for a while.

2. Check voltage between AIT
control unit terminal @ and
ground.
Voltage: 9.5 - 12V

O.K.

CHECK INPUT SIGNAL.

1.25

AfT control unit

,-----

SAT751B

AfT control unit
terminal

AT-43
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CHECK GROUND CIRCUIT. N.G. 1. Remove control valve assem-

1. bly. - Refer to "ON-VEHI-00 CLE SERVICE".
, ,

2. Check the following items.

2. Disconnect terminal cord • Line pressure solenoid -

assembly connector in engine Refer to "Electrical Com-

compartment. ponents Inspection".

3. Check resistance between • Harness continuity of terminal

terminal @ and ground. cord assembly

Resistance: 2.5 - 5S1

[§] lo.K.
CHECK POWER SOU RCE N.G, • Check the fOllowing items.
CIRCUIT. • Dropping resistor - Refer to

1. "Electrical Components

00 Inspection" .< FF) • Harness continuity between

2. Disconnect AfT control unit AfT control unit @ and

16-pin connector. terminal cord assembly

3. Check resistance between (Main harness)

terminal @ and AfT control
unit terminal @ .
Resistance: 11.2 - 12.8S1

[!] lo.K.
CHECK POWER SOURCE N,G .• Repair or replace harness
CIRCUIT between AfT control unit @
1. 00 and terminal cord assembly.

2. Check resistance between
terminal @ and AfT control
unit terminal @.
Resistance:

Approximately OS1
3. Reinstall any part removed.

lo.K.
Perform self-diagnosis after N.G. 1. Perform A/T control unit
driving for a while. input/output signal inspection.

lo.K. 2. If N.G., recheck A/T control
unit pin terminals for damage

I INSPECTION END I or connection of A/T control
unit harness connector.

TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)
LINE PRESSURE SOLENOID CIRCUIT CHECK

m

AfT control
unit terminal

Line pressu re
solenoid

Dropping
resistor

SAT753B

SAT776A

SA T752B

Terminal
cord assembly

J< JJ

AfT control unit

t1Sub- ~~
harness t!::t:t~ ~connector

R

AT-44
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TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)

®

N.G.

Check id Ie
switch circuit
for engine
control. -
Refer to sec-
tion EF & EC.

Perform self·diagnosis (Mode
IV) for engine control.
Check idle switch circuit .

Check the following items.
• Kickdown switch
• Harness continuity between

AfT control unit and kick·
down switch (Main harness)

• Harness continuity of ground
circuit for kickdown switch

O.K.

Check harness
continuity
between AfT
control unit
and idle switch.
(Main harness)

N.G.

N.G.

2. Check voltage between AfT
control unit terminal (j) and
ground while depressing
accelerator pedal slowly.
(after warming up engine)
Voltage:

When releasing accelerator
pedal: 3 - 8V
When depressing accelerator
pedal fully: lV or less

O.K.

CHECK IDLE SWITCH
CIRCUIT.
• Check voltage between AfT

control unit terminal @ and
ground in the same way as
kickdown switch circuit.
Voltage:

When releasing accelerator
pedal: 8 - 15V
When depressing accelerator
pedal fully: lV or less

CHECK KICKDOWN SWITCH
CI RCUIT.
1.

SAT7548

O.K.

Perform self.diagnosis again after N.G.
driving for a while.

O.K.

INSPECTION END

1. Perform AfT control unit
input/output signal inspection.

2. If N.G., recheck AfT control
unit pin terminals for damage
or connection of AfT control
unit harness connector.

I'·.

I
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O OlD
OFF

Self-diagnosis
start

TROUBLE DIAGNOSES

Diagnostic Procedure 4
SYMPTOM: Vehicle moves forward or backward when

selecting "N" range.

D

,Iii

- - - - - - - - - - - - - - Light
Does self-diagnosis show damage

to inhibitor switch after cruise

test?

Yes Check inhibitor switch circuit.

- Refer to "Self-diagnosis"-

- -- Shade No

1. Disassemble A/T.

2. Check the following items.

• Forward clutch assembly

• Overrun clutch assembly

• Reverse clutch assembly

• Accumulator piston 0

1. Perform A/T control unit

input/output signal inspec-

tion.
2. If N.G., recheck A/T control

unit pin terminals for damage.
or connection of AfT control

unit harness connector.

N.G.

N.G.! Refill A.TF.

N.G. Adjust manual control linkage.

- Refer to "ON-VEHICLE

SERVICE"-.

O.K.

O.K.

O.K.

INSPECTION END

O.K.

Check again.

1. Remove oil pan.
2. Check AIT fluid condition.

Check AIT fluid level again.

Check manual control linkage.
- Refer to "ON-VEHICLE

SERVICE".

SA T638A

Lock nut (J)
Le;ck nut ® -'

SAT788B

SA T157C

i II
ri
f'",
~\,.
f
)'
i

a
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TROUBLE DIAGNOSES

Diagnostic Procedure 5
SYMPTOM: There is large shock when changing from

"N" to "R" range.
Self-<liagnosis
start

Throttle sensor circuit
Fluid temperature
sensor circuit

Line pressure
solenoid

circuit

Light

Shade

o
Does self-diagnosis show damage
to throttle sensor, line pressure
solenoid or fluid temperature
sensor circuit?

Yes Check damaged circuit. - Refer
to "Self-diagnosis".

1. Remove control valve assem-
bly. - Refer to "ON-VEHI-
CLE SERVICE".

2. Check the following items.
• Valves to control line pressure

(Pressure regulator valve,
modifier valve, pilot valve and
pilot filter)

• line pressure solenoid

Repair or replace throttle sensor.

1. Perform AfT control unit
input/output signal inspection.

2. If N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

N.G.

N.G.

No

O.K.

Check again.

O.K.

INSPECTION END

O.K.

Check line pressure at idle with
selector lever in "0" range.
- Refer to "PRESSU RE
TESTING".

Check throttle sensor. - Refer
to section EF & EC.

SAT7588

E.C.U.

Dropping resistor

SATOBBB

Throttle sensor

SA T9098

/

Fluid
temperature
sensor

~ r, (0/",/ / /
Th rottle sensor and -

\ \
\

throttle valve switch'._\'

, 0 ., ~

/ ..-..t01
SA T643A

I
AT-50
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SA T638A

SAT642A

SA T643A

TROUBLE DIAGNOSES

Diagnostic Procedure 6
SYMPTOM: Vehicle does not creep backward when

selecting "R" range.

o
Check A/T fluid level again. I N.G. J

Refill A.T.F.r l
O.K.

N.G. in both "1"

fJ and "R" range
I 1. Remove.control valve assem-

Check stall revolution with bly. - Refer to "ON-VEHI-
selector lever in" 1" and" R" CLE SERVICE".
range. 2. Check the following items.

O.K. I • Valves to control line pressure
O. K. in "1" range (Pressure regulator valve, pilot

I]
N.G. in "R" range. valve and pilot filter)

• line pressure solenoid
Check line pressure at id Ie with N.G.

3. Disassemble A/T.
selector lever in "R" range. 4. Check the following items.
- Refer to "PRESSURE • Oil pump assembly
TESTING".

• Torque converter

a O.K. • Reverse clutch assembly

~
• High clutch assembly1. Remove oil pan.

2. Check fluid condition. • Low & reverse brake assembly

O.K. • Low one-way clutch

Check again. IN.G. 1. Perform A/T control unit
I input/output signal inspection.

O.K. 2. If N.G., recheck A/T control

I INSPECTION I
unit pin terminals for damage.

END or connection of A/T control
unit harness connector.

AT-51



TROUBLE DIAGNOSES

I Go to Diagnostic Procedure 7.
No

Yes

Is Diagnostic Procedure 7 O.K.?

Diagnostic Procedure 8
SYMPTOM: Vehicle cannot be started from D, on

Cruise test - Part 1.

D
Light

~8:::.. OlD
"II'" OFF

Self -diagnosis
start

D

Shade

SA T760B

SAT643A

Does self-diagnosis show damage
to revolution sensor, speed
sensor, shift solenoid A or B
after cruise test?

No

Check throttle sensor. - Refer to
section E F & EC.

O.K.

Check line pressure at stall point
with selector lever in "0" range.
- Refer to "PR ESSU RE
TESTING".

1. Remove oil pan.
2. Check A/T fluid condition.

N.G.

Check again.

OK

INSPECTION END

Yes

N.G.

O.K.

O.K.
O.K.

N.G.

Check damaged circuit. - Refer
to "Self-diagnosis".

Repair or replace throttle sensor.

1. Remove control valve assem-
bly. - Refer to "ON-VEHI-
CLE SERVICE".

2. Check the following items.
• Shift valve A
• Shift valve B
• Shift solenoid A
• Shift solenoid B
• Pilot valve
• Pilot filter

3. Disassemble A/T.
4. Check the following items.
• Forward clutch assembly
• Forward one-way clutch
• Low one-way clutch
• High clutch assembly
• Torque converter
• Oil pump assembly

1. Perform A/T control unit
input/output signal inspection.

2. If N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

AT -53



TROUBLE DIAGNOSES

Go to Diagnostic Procedure 7 or
8.

Yes

Diagnostic Procedure 10
SYMPTOM: AIT does not shift from D~ to D3 at the

specified speed.

Are Diagnostic Procedures 7 and
8 O.K.?

o
- - - - - - - - - - - - - - Light

O 010
OFF

Self-diagnosis
start

o

- - Shade

SAT157C

Does self-diagnosis show damage
to inhibitor switch after cruise
test?

Check inhibitor switch circuit.
- Refer to "Self-diagnosis".

i

\r:
~",..

.,'

!~;
I

I· B 8/8 )l,.
"

I'
il,-

i;.,

0
~'-,',
f 0/8 1
I:.
"

SAT119B

No

Check throttle sensor. - Refer
to section EF & EC.

OK
1. Remove oil pan.
2. Check AfT fluid condition.

O.K.

Check again.

O.K.

INSPECTION END

O.K.

O,K.

NG

Repair or replace throttle sensor.

1. Remove control valve assem-
bly. - Refer to "ON·VEHI-
CLE SERVICE".

,
••

•

2
•
. Check the following items.

Shift valve B
Shift solenoid B

• Pilot valve
• Pilot filter

3. Disassemble A/T .
4. Check the following items.
• Servo piston assembly
• High clutch assembly
• Oil pump assemblY

1. Perform A/T control unit
input/output signal inspection.

2. If N.G., recheck AfT control
unit pin term inals for damage
or connection of A/T control
unit harness connector.

AT-55



TROUBLE DIAGNOSES

Diagnostic Procedure 12
SYMPTOM: AfT does not perform lock-up at the

specified speed.

,,'

0/8 Il

.. ' .. Light

- - Shade

U SAT121B

D
Does self·diagnosis show damage
to lock·up solenoid circuit after
cruise test?

No

Check throttle sensor. - Refer
to section EF & EC.

O.K.

1. Remove control valve. - Refer
to "ON-VEHICLE SERVICE".

2. Check following items.
• Lock-up control valve
• Shuttle shift valve 0
• Torque converter relief valve
• Lock-up solenoid
• Pilot valve
• Pilot filter

O.K.

Check again.

O.K.

INSPECTION END

AT-57

Yes

N.G.

N.G.

Check lock-up solenoid circuit.
- Refer to "Self-diagnosis",

Repair or replace throttle sensor.

Repair or replace damaged parts.

,. Perform A/T control unit
input/output signal inspection,

2. If N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector,

II
II



o
Self-di<lgnosis
st<lrt

TROUBLE DIAGNOSES

Diagnostic Procedure 13
SYMPTOM: AIT does not hold lock-up condition for

more than 30 seconds.

o
Does self"diagnosis show damage
to engine revolution signal circuit
after cruise test?

No

1. Remove oil pan.
2. Check A/T fluid condition.

OK

Check again.

O.K.

INSPECTION END

Yes

N.G.

O.K.

O.K.

N.G .

Check engine revolution signal
ci rcu it.
- Refer to "Self- diagnosis".

,. Remove control valve assem-
bly. - Refer to "ON-VEH 1-

CLE SERVICE".
2. Check the following items.
• Lock-up control valve

• Pilot valve
• Pilot filter
3. Disassemble A/T.
4. Check torque converter and

oil pump assembly.

1. Perform A/T control unit
input/output signal inspection.

2. If N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

."
"

D O 010
OFF

Self-diagnosis
start

Diagnostic Procedure 14
SYMPTOM: Lock-up is not released when accelerator

pedal is released_

o

I

- - - - - - - ~ - - - - - - Light

- - - Shade

SAT157C

~ GIlD~---------+-------------
h 0 If

0/8 .
SAT806A

Does self-diagnosis show damage
to idle switch circuit after cruise
test?

No

Check again.

O.K.

INSPECTION END

AT-58

Yes Check idle switch circuit. - Refer
to "Self-diagnosis".

1. Perform A/T control unit
input/output signal inspection.

2. If N.G., recheck AfT control
unit pin terminals for damage
or connection of AfT control
unit harness connector.



D O OlD
OFF

Self-diagnosis
start

TROUBLE DIAGNOSES

Diagnostic Procedure 18
SYMPTOM: AfT does not shift from D3 to 22 when

changing selector lever from "D" to "2"
range.

- - - - - - - - - - - - __ Light

I - - Shade

SAT157C

o
Does self-diagnosis show damage
to inhibitor switch circuit after
cru ise test?

No

Go to Diagnostic Procedure 9.

Check inhibitor switch circuit.
- Refer to "Self-diagnosis".

o O OlD
OFF

Self-diagnosis
start

Diagnostic Procedure 19
SYMPTOM: AfT does not shift from 22 to 11 when

changing selector lever from "2" to "1"
range.

- - - Shade

------------ -- Light
o

Does self-diagnosis show damage
to inhibitor switch after cruise
test?

Yes Check inhibitor switch circuit.
- Refer to "Self-diagnosis".

SAT157C No

Check again.

O.K.

INSPECTION END

N.G.
1. Perform A/T control unit

input/output signal inspection.
2. If N.G., recheck A/T control

unit pin terminals for damage
or connection of A/T control
unit harness connector.

SAT778B

Diagnostic Procedure 20
SYMPTOM: Vehicle does not decelerate by engine

brake when shifting from 22 (12) to 11.

Is diagnostic procedure 6 O. K.?

Yes

I Go to Diagnostic Procedure 15.

AT-61

Go to Diagnostic Procedure 6.



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

Terminal
Item Condition

Judgement
No. standard

When releasing accelerator pedal after
3-aV

warming up engine.
7 Kickdown switch

~
(ii' .' When depressing accelerator pedal......

fully after warming up engine.
1V or less

a

When setting overdrive switch in
Battery voltage

"ON" position.
9 Overdrive switch

When setting overdrive switch in
1Vorless

"OFF" position.

Throttle sensor

~
10

(Power source) <L.ON 4.5 - 5.5V~ .."...... ,

When depressing accelerator pedal Fully-closed
slowly after warming up engine. throttle:

11 Throttle sensor 0.2 - 0.6V
Voltage rises gradually in Fully-open
response to throttle opening throttle:
angle. 2.9 " 3.9V

When A.T.F. temperature is 20cC
1.56V

Fluid temperature (6aoF).
12

sensor When A.T.F. temperature is ao°c
(176°F). OA5V

13

14

15
Throttle sensor
(Ground)

/
~

C 0' mo," )
When vehicle cruises at 30 km/h Voltage rises gradu-

16
Revolution sensor

~~
/'~ (19 MPH). ally in response to

(Measure in AC range) vehicle speed.

When vehicle parks. OV

: I
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

Terminal
Item Condition

Judgement
No. standa rd

When depressing accelerator pedal
more than half-way after warming 8 - 15V

17 Full throttle switch up engine.

@3 When releasing accelerator pedal
1V or less

after warming up engine., .

18 - - -

When setting selector lever to "N"
Battery voltage

Inhibitor "N" and "P" or "P" range.
19 range switch

~

When setting selector lever to other
lVorless

ranges"

When setting selector lever to "2"
Battery voltage

Inhibitor "0" range range.
20 switch When setting selector lever to other

1V or less
ranges.

When overrun clutch solenoid Battery voltage
OVerrun clutch operates.

21 /[-.
~

solenoid When overrun clutch solenoid does

Jio~~
lVorless

not operate.

When AfT performs lock-up. 8 - 15V
22 Lock-up solenOid

When AfT does not perform lock-up. 1V or less

When setting overdrive switch to
Battery voltage

0.0. OFF indicator gg W "ON" position.
23

lamp
When setting overdrive switch to. =-. 1V or less
"OF F" position.

/-~ ~~
\ When moving vehicle at 2 to 3 kmfh{L~~ Vary from 0 to24 Speed sensor (1 to 2 MPH) for 1 m (3 ft) or

5V[·.V~~~0 more.

00 tD When engine runs at idle speed. 9.5-12V

25
Engine revolution ';

~
signal

When engine runs at 2,500 rpm.
Approximately
10V

When setting selector lever to "R"
Battery voltage

Inhibitor "R" range range.
26 •switch gg When setting selector lever to other\.ON, lV or less

ranges.

27 - - -

AT -64
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LOCK-UP SOLENOID AND LINE PRESSURE SOLENOID
• For removal and installation, refer to "ON-VEHICLE SERV-

ICE".
• Check resistance between two terminals.

Resistance:
lock-up solenoid 10 - 16n
line pressure solenoid 2.5 - 5n

I
, I

Approximately 0.3 kn

Resistance

Approximately 2.5 kn20 (68)

80 (176)

TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
FLUID TEMPERATURE SENSOR
• For removal and installation, refer to "ON-VEHICLE SERV-

ICE".
• Check resistance between two terminals while changing

temperature as shown at left.

-

SAT846B

3-UNIT SOLENOID ASSEMBLY
(Shift solenoid A, B and overrun clutch solenoid)
• For removal and installation, refer to "ON-VEHICLE SERV-

ICE".
• Check resistance between terminals of each solenoid.

I I I
I I I

I I I
/ / /
II I [illI I I

I I I
(I (
.•..-"---- ....---

Solenoid

Shift solenoid A

Shift solenoid B

Overrun clutch solenoid

Terminal No.

Ground
terminal

Resistance

20 "30n

SAT847B

i
!
j

DROPPING RESISTOR
• Check resistance between two terminals.

~
Resistance: 11.2 - 12.8[2

SAT848B
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TROUBLE DIAGNOSES-------------------------------------------- .... '

Final Check
STALL TESTING
Stall test procedure
1. Check AfT and engine fluid levels. If necessary, add.
2. Warm up engine until engine oil and A.T.F. reach operating •

temperature after vehicle has been driven approx. 10 min-
utes.

A.T.F. operating temperature:
50 - 80°C (122 - 176°F)

SA T779A

3. Set parking brake and block wheels.
4. Install a tachometer where it can be seen by driver during

test
• It is good practice to put a mark on point of specified

engine rpm on indicator.

..;.,
.. ,'

',~r

":
J
;~, .

: '".
; ,

Start engine, apply foot brake. and place selector lever in "0"
range.

nt

Accelerate to wide-open throttle gradually while applying
foot brake.
Quickly note the engine stall revolution and immediately
release throttle.
During test, never hold throttle wide-open for more than 5
seconds.

Stall revolution:
3,050 - 3,250 rpm

8. Shift selector lever to "N".
9. Cool off A.T.F.
• Run engine at idle for at least one minute.
10. Perform stall tests in the same manner as in steps 5

through 9 with selector lever in "2", "1" and "R". respec-
tively.

SAT59B

SAT597

~.-, - - .:'~!

5.

@]
e

~c)
SAT767B

6.

7.

•

I
AT-58



Front

iTest port for R range

\,~ Test port for 0,
2 and 1 ranges

SAT782A

TROUBLE DIAGNOSES
Final Check (Cont'd)
PRESSURE TESTING
• Location of line ,pressure test port
• Line pressure plugs are hexagon headed bolts.
• Always replace line pressure plugs as they are self· , {

sealing bolts.

SA T779A

ST2505S001

SA T1808

ST2505S001

SAT181B

Line pressure test procedure
1. Check AIT and engine fluid levels. If necessary, add.
2, Warm up engine until engine oil and ATF. reach operating

temperature after vehicle has been driven approx. 10 min-
utes.

A.T.F. operating temperature:
50 . BOoe (122 - 176°F)

3. Install pressure gauge to line pressure port.
0, 2 and 1 ranges -

- R range -

4. Set parking brake and block wheels .
• Continue to depress brake pedal fully while line pressure

test at stall speed is performed.

I
AT-70



Symptom Chart

TROUBLE DIAGNOSES

134120116_
124

OFF vehicle

110_ 116_
114 127

80_
91

77
7_
67676767

96

ON vehicle

706666
9_
14
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Failure to change gear fr'Om "D;r:" to "D] ".

Failure to change gear from '<0) ,<to "0,,"

Failure to chang@gear from "01 " to "°2 ".

No creep at all.

Numbers are arranged in order of probability_
Perform inspections starting with number One
and working Llp_ Circled numbers indica1;e that
the transmission must; be removed from the

vehicle.

Transmission noi$e in "P" and "N" ranges,

Engine nefts in range other' t~an UN" and "P".

Excessive creep.

Vehicle braked when Shifting into "R" i'ange.

Vehicle will nOt run in "0" and "1 r, ranges

(but runs in "1" and" R" range),

Vehicle moves when changing into "p,. range

or parking gear does not disengage when

sh jfU!d out of "P" range.

V@hicfewill n01: run in "D", "1". "2" ranges
(but runs in "R" range). Clutch slips.

Very pOOr' accelennion.

Sharp snock in shifting from uN" to "D"

range.

Engine does no'l: start in ·'N". "P" ranges.

Vehicle fUnS in uN" range.

Vehicle will nOt rUIl in lOR" range (bUt runs

in ·'D". "2" and"'" ranges), ClutCh slips.

Very pOOr acceleratiOn,

Too high 8 gear change point from "0 I " to
"0:2 ", from "D1'

~ to "D~ ". fr'om "0) "

to"D .•.".

Engine stops wh@I1 shifting lever into "R". "0",

"2" and ""-.

Clutche5 or brakes slip somewhat in starting.

Gear change dir'ectly fr"OI"n "0 I'- 1:0 "0,"
Occur!;.

TOO sherp a 5liock in change from '"D" " to
"D,".

TOO sharp a 5nock in change from "D1 •. to
"D,,"

~".

-

-

-

-

54.
55,
56

-

-

-

-

-

-

52

48

48

51

-

48

49

51,52

AT-72

I



SA T718

REMOVAL AND INSTALLATION

80(3.15)
75 (2.95)
55 (2.17)
40 (1.57)
25 (0.98)

20 (0.79)

Bolt lenght "L"
mm (in)

39" 49 (4.0 - 5,.0, 29 - 36)
39 - 49 (4.0 - 5.0,29 - 36)
39 - 49 (4.0 - 5.0, 29 - 36)
29 - 39 (3,0 . 4.0,22 - 29)
29 - 39 (3.0 - 4.0, 22 - 29)

29 - 39 (3.0 - 4.0,22 - 29)

Tightening torque N·m (kg-m, ft-Ib)

1
2
3
4
5

Bolt No.

Gusset to
engine

• Tighten bolts securing transmission.

Installation

Removal
• Remove fluid charging pipe from AIT assembly.
• Remove bolts securing torque converter to drive plate.
• Remove those bolts by turning crankshaft.
• Plug up opening such as oil charging pipe hole, etc.

• Drive plate runout
Maximum allowable runout:

0.5 mm (0.020 in)
If this runout is out of allowance, replace drive plate with
ring gear.

• When connecting torque converter to transmission, measure
distance "A" to be certain that they are correctly assembled.

Distance "A":
23.5 mm (0.925 in) or more

• Install converter to drive plate.
• Reinstall any part removed.
• After converter is installed to drive plate, rotate crankshaft

several turns and check to be sure that transmission
rotates freely without binding.

o AfT to Engine
<8>Engine (gusset)

toAIT
SAT910B

CD

r..

SA T638A

• Reinstall any part removed.
• Check fluid level in transmission.
• Move selector lever through all positions to be sure that

transmission operates correctly.
With parking brake applied, rotate engine at idling. Move
selector lever through "N" to "0", to "2", to "1" and to "R".
A slight shock should be felt by hand gripping selector each
time transmission is shifted.

• Perform road test. - Refer to "ROAD TESTING".

AT-75
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KV31102100
(Rotate)

Wire (Hold)

SAT019B

SA Tl B6B

SAT1878

DISASSEMBL Y

Disassembly
1. Remove torque converter by holding it firmly and turning

while pulling straight out.

2. Check torque converter one-way clutch.
a. Insert Tool into spline of one-way clutch inner race.
b. Hook bearing support unitized with one-way clutch outer

race with suitable wire.
c. Check that one-way clutch inner race rotates only clockwise

with Tool while holding bearing support with wire.

3. Remove inhibitor switch from transmission case.

4. Remove oil pan.
a. Drain ATF from rear extension.
b. Raise oil pan by placing wooden blocks under converter

housing and rear extension.
c. Separate the oil pan and transmission case .
• Always place oil pan straight down so that foreign parti-

cles inside will not move.

5. Place transmission into Tool with the control valve facing up.

AT-SO

I.:
'j'

"
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j



SAT008B

DISASSEMBL V

Disassembly (Cont'd)
6. Check oil pan and oil strainer for accumulation of foreign

particles.
• If materials of clutch facing are found, clutch plates may be

worn.
• If metal filings are found, clutch plates, brake bands, etc.

may be worn.
• If aluminum filings are found, bushings or aluminum cast

parts may be worn.
In above cases, replace torque converter and check unit for
cause of particle accumulation.

7. Remove lock-up solenoid and fluid temperature sensor
connectors.

• Be careful not to damage connector.

8. Remove oil strainer.
a. Remove oil strainer from control valve assembly.

Then remove O-ring from oil strainer.

b. Check oil strainer screen for damage.
Screen

.-

SAT025B

.=-~_-_ .._,~W," _------.-- ..--- ..--. ---

l

9. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then remove

terminal clips .

AT-81



DISASSEMBL Y

Disassembly (Cont'd)
11. Remove converter housing.
a. Remove converter housing from transmission case.

b. Remove O-rings from converter housing.
c. Remove traces of sealant.
• Be careful not to scratch converter housing.

12. Remove O-ring from input shaft.

b. Remove O-ring from oil pump assembly.
c. Remove traces of sealant from oil pump housing .
• Be careful not to scratch pump housing.

13. Remove oil pump assembly.
a. Attach Tool to oil pump assembly and extract it evenly from

transmission case.

ST25850000
SA TOn 6

,.
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DISASSEMBLY

Disassembly (Cont'd)
16. Remove front side clutch and gear components.
a. Remove clutch pack (reverse clutch, high clutch and front

sun gear) from transmission case.

b. Remove front bearing race from clutch pack.
c. Remove rear bearing race from clutch pack.

Front Rear

SATl13B

d. Remove front planetary carrier from transmission case.

SAT96BA

e. Remove front needle bearing from front planetary carrier.
f. Remove rear bearing from front planetary carrier.

g. Remove rear sun gear from transmission case.

AT-8S
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Hole for pawl

DISASSEMBL Y

Disassembly (Cont'd)
d. Remove output shaft and parking gear as a unit from

transmission case.
e. Remove parking gear from output shaft.

f. Remove needle bearing from transmission case.

19. Remove rear side clutch and gear components.
a. Remove front internal gear.

b. Remove bearing race from front internal gear.

c. Remove needle bearing from rear internal gear.

AT-87
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h. Remove forward clutch assembly from transmission case. /,'

g. Remove thrust washer from overrun clutch hub.

f. Remove overrun clutch hub from rear internal gear and
forward clutch hub.

e. Remove needle bearing from overrun clutch hub.

DISASSEMBL Y

Disassembly (Cont'd)
d. Remove rear internal gear, forward clutch hub and overrun

clutch hub as a set from transmission case.

I
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DISASSEMBL Y

Disassembly (Cont'd)
b. Remove retaining pin from transmission case.

c- While pushing detent spring down, remove manual plate and
parking rod from transmission case.

d. Remove manual shaft from transmission case.

e. Remove spacer and detent spring from transmission case.

f. Remove oil seal from transmission case.

··Of

I
SA T044B
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont'd)
5. Install seal rings carefully after packing ring grooves with

petroleum jelly. Press rings down into jelly to a close fit.
• Seal rings come in two different diameters. Check fit

carefully in each groove.
Small dia. seal ring:

No mark
Large dia. seal ring:

Yellow mark in area shown by arrow
• Do not spread gap of seal ring excessively while installing.

It may deform ring .

AT-95
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)
DISASSEMBL Y
1. Remove solenoids.
a. Remove lock-up solenoid and side plate from lower body.
b. Remove a-ring from solenoid.

SAT1948

111:
II,
I'
1"

1

1

I,i

c. Remove line pressure solenoid from upper body.
d. Remove a-ring from solenoid.

e. Remove 3-unit solenoid assembly from upper body.
f. Remove a-rings from solenoids.

2. Disassemble upper and lower bodies.
a. Place upper body facedown, and remove bolts, reamer bolts

and support plates.
b. Remove lower body, separator plate and separate gasket as

a unit from upper body .
• Be careful not to drop pilot filter, orifice check valve,

spring and steel balls.

c. Place lower body facedown, and remove separate gasket
and separator plate.

d. Remove pilot filter, orifice check valve and orifice check
spring.

l
SA T670A

AT-97



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont'd)
e. Check to see that steel balls are properly positioned in

upper body and then remove them from upper body.

SAT671A

INSPECTION
Lower and upper bodies
• Check to see that there are pins and retainer plates in lower

body_

SAT672A

• Check to see that there are pins and retainer plates in upper
body_

• Be careful not to lose these parts.

SAT673A

I

• Check to make sure that oil circuits are clean and free from
damage,

• Check tube brackets and tube connectors for damage.

Separator plates
• Check to make sure that separator plate is free of damage

and not deformed and oil holes are clean.

AT-98



Reamer bolt (short)

...;

c. Place oil circuit of lower body face up. Install orifice check
spring. orifice check valve and pilot filter.

b. Install reamer bolts from bottom of upper body and install
separate gaskets.

REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont'd)
ASSEMBLY
1. Install upper and lower bodies.
a. Place oil circuit of upper body face up. Install steel balls in

their proper positions.

SAT681A

SAT682A

d. Install lower separate gaskets and separator plates on lower
body.

e. Install and temporarily tighten support plates, fluid tempera-
ture sensor and tube brackets

Unit: mm (in)
SAT197B

AT -1 00
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cant' d)
f. Temporarily assemble lower and upper bodies, using reamer

bolt as a guide .
• Be careful not to dislocate or drop steel balls, orifice

check spring, orifice check valve and pilot filter.

SAT198B

®-- Side plate

g. Install and temporarily tighten bolts and tube brackets in
their proper locations.

Bolt length and location:

Bolt symbol
b d

Item
a c

Bolt length mm (in)
70 50 33 27

(2.76) (1.97) (1.30) (1.06)

2. Install solenoids.
a. Attach O-ring and install lock-up solenoid and side plates

onto lower body.

b. Attach O-rings and install 3-unit solenoids assembly onto
upper body.

SAT667A

, '\
C", 1

,\

c. Attach O-ring and install line pressure solenoid onto upper
body.

3. Tighten all bolts.

AT-101



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont'd)
DISASSEMBLY
1. Remove valves at parallel pins.
• Do not use a magnetic hand.

a. Use a wire paper clip to push out parallel pins.

b. Remove parallel pins while pressing their corresponding
plugs and sleeves.

• Remove plug slowly to prevent internal parts from jumping
out.

c. Place mating surface of valve facedown, and remove internal
parts.

• If a valve is hard to remove, place valve body facedown
and lightly tap it with a soft hammer.

• Be careful not to drop or damage valves and sleeves.

m
, I: ~

,I"

Ii
I
! '

SAT824A

2. Remove valves at retainer plates.
a. Pry out retainer plate with wire paper clip.

AT-103
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)
b. Remove retainer plates while holding spring_

c. Place mating surface of valve facedown, and remove internal
parts.

• If a valve is hard to remove, lightly tap valve body with a
soft hammer.

• Be careful not to drop or damage valves, sleeves, etc.

SAT827A

I

• 4-2 sequence valve and relay valve are located far back in
upper body_ If they are hard to remove, carefully push them
out using stiff wire_

• Be careful not to scratch sliding surface of valve with wire .

AT-104
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body
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REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont'd)
DISASSEMBLY
1. Remove valves at parallel pins .
2. Remove valves at retainer plates.

For removal procedures, refer to "DISASSEMBLY" of Con-
trol Valve Upper Body.

SA T838A

INSPECTION
Valve springs
• Check each valve spring for damage or deformation. Also

measure free length and outer diameter.
• Numbers of each valve spring listed in table below are the

same as those in the figure on AT-108.

!2 : Free length

Inspection standard:

SAT829A

Unit: mm (in)

!'
I
I
r
[
1
!

Item
Part No. Q

Parts
D

ill Modifier accumulator piston spring 31742-41 X15 30.5 (1.201) 9.8 (0.386)

® 1st reducing valve spring 31756·41X05 25.4 (1.000) 6.75 (0.2657)

® 3-2 timing valve spring 31742-41 X08 20.55 (0.8091) 6.75 (0.2657)

® Servo charger valve spring 31742-41 X06 23.0 (0.906) 6.7 (0.264)

• Replace valve springs if deformed or fatigued.

Control valves
• Check sliding surfaces of control valves, sleeves and plugs

for damage.

ASSEMBLY
• Install control valves.

For installation procedures, refer to "ASSEMBLY" of Control
Valve Upper Body.

SA T838A
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)
3. Remove drive plates, driven plates, retaining plate, dish plate

and snap ring.

•
r
I'

Q)

:;
o

o

SAT842A

KV31102400

SAT844A

-

~

~-

\\
,

. -

4. Remove snap ring from clutch drum while compressing
clutch springs.

• Do not expand snap ring excessively.
5. Remove spring retainer and return spring .

6. Install seal ring onto oil pump cover and install reverse
clutch drum. While holding piston, gradually apply com-
pressed air to oil hole until piston is removed.

• Do not apply compressed air abruptly.
7. Remove O-ring and oil seal from piston.

INSPECTION
Reverse clutch snap ring and spring retainer
• Check for deformation, fatigue or damage.

Reverse clutch return springs
• Check for deformation or damage. Also measure free length

and outside diameter.

Inspection standard:

Unit: mm (in)

\I : Free length

SAT829A

Parts

Spring

Part No.

30505-41 X02

Q

19.69 (0.7752)

D

11.6 (0.457)

i

1

L

Thickness

Facing

Core plate

SAT845A

Reverse clutch drive plates
• Check facing for burns, cracks or damage.
• Measure thickness of facing.

Thickness of drive plate:
Standard value 2.0 mm (0.079 in)
Wear limit 1.8 mm (0.071 in)

• If not within wear limit, replace.

Reverse clutch dish plate
• Check for deformation or damage.

AT -111
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REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont'd)
• Do not align snap ring gap with

SAT850A

spring retainer stopper.

SAT851A

I

l

Snap ring
'-,

Retaining plate

Dish plate

SA T842A

/

SAT852A

5. Install drive plates, driven plates, retaining plate and dish
plate.

6. Install snap ring.

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.

Specified clearance:
Standard

0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit

1.2 mm (0.047 in)
Retaining plate:

Refer to S.D.S.

8. Check operation of reverse clutch.
Refer to "DISASSEMBLY" of Reverse Clutch.



Drive plate

Driven plate

Snap ring ~

Spring retal"ner

• Check of high clutch operation

Servicetho procedures fse for reverse cl or hig~ clutch arutch, with the f
oil

e ~ssentially theoWing same
exception: as

!P

Return sp'

j
ring

High clutch assembiy

High clutch drum @)
ID-ring (Large) ~ @)ID~ring (Small)~ @)

Clutch piston

Front sun gear

REPAIR FOR COMPONENT PARTS

High Clutch

@"A* . pply A.T.F.
: Select with proper thlckn ess

Forthe numbe
driven plat r of clutch she), refer to th

be
sets (drive plate low cross . e and.,;ec:t,on.

AT-114
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SAT855A

REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)
• Removal and installation of return springKV3ll02400

• Inspection of high clutch return springs

o

.

~

~-

\\.•
- -

Inspection standard:

Part No .

31505-21 X03

Q

22.06 (0.8685)

Unit: mm (in)

D

11.6 (0.457)

!
I
!
!, r
I
i
Ir
t
(
i

~

12 : Free length

SAT829A

Thickness

Facing

Core plate

• Inspection of high clutch drive plate
Thickness of drive plate:

Standard
1.6 mm (0.063 in)

Wear limit
1.4 mm (0.055 in)

• Measurement of clearance between retaining plate and snap
ring

Specified clearance:
Standard

1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit

3.2 mm (0.126 in)
Retaining plate:

Refer to S.D.S.

AT -11 5
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)
• Align notch in forward clutch piston with groove in forward

clutch drum.

• Measurement of clearance between retaining plate and snap
ring of forward clutch

Specified clearance:
Standard

0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit

2.05 mm (0.0807 in)
Retaining plate:

Refer to S.D.S.

• Measurement of clearance between retaining plate and snap
ring of overrun clutch

Specified clearance:
Standard

1.0 - 1.4 mm (0.039 • 0.055 in)
Allowable limit

2.0 mm (0.079 in)
Retaining plate:

Refer to S.D.S.

2_ Install overrun clutch by turning it slowly and evenly.
• Apply A.T.F. to inner surface of forward clutch piston.

/'

SAT868A

,
i

I

AT -11 9
- ...•

, .;., "



REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont'd)
Low one-way clutch inner race
• Check frictional surface of inner race for wear or damage.

SAT877A

----1r- Clearance

II Seal ring

~

• Install a new seal rings onto low one-way clutch inner race.
• Be careful not to expand seal ring gap excessively.
• Measure seal ring-to-groove clearance.

Inspection standard:
Standard value 0.10 - 0.25 mm (0.0039 • 0.0098 in)
Allowable limit 0.25 mm (0.0098 in)

• If not within allowable limit, replace low one-way clutch inner
race. \.

." ------, - SAT878A

SAT" 28

"i Oil seal @
!
!

ASSEMBL Y
1. Install bearing onto one-way clutch inner race.
• Pay attention to its direction - Black surface goes to rear

side.
• Apply petroleum jelly to needle bearing.

2. Install oil seal and O-ring onto piston.
• Apply A.T.F. to oil seal and O-ring.

O-ring ~
SAT879A

I

3. Install piston by rotating it slowly and evenly.
• Apply A.T.F. to inner surface of transmission case.

AT-122
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Driven plate

REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)
4. Install return springs, spring retainer and low one-way clutch

inner race onto transmission case.

-"

SAT881A

5. Install dish plate, low and reverse brake drive plates, driven
plates and retaining plate.

6. Install snap ring on transmission case.

I

HII
:1

1

"I"
:'1

I, I, :' ~:

I"
I

I

!

l

Drive plate SAT9168

7. Check operation of low and reverse brake clutch piston.
Refer to "DISASSEMBLY".

SAT872A

8. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.

Specified clearance:
Standard

1.1 - 1.5 mm (O.043 - 0.059 in)
Allowable limit

2.5 mm (0.098 in)
Retaining plate:

Refer to S.D.S.

9. Install low one-way clutch inner race seal ring .
• Apply petroleum jelly to seal ring .
• Make sure seal rings are pressed firmly into place and

held by petroleum jelly.

AT-123
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SAT894A

4. Install side plate onto forward clutch drum.
/ 5. Install snap ring onto forward clutch drum.

• Install low one~way clutch with flange facing rearward.

3. Install low one-way clutch onto forward clutch drum by .;
pushing the roller in evenly. -~

'.!
j\

~
d,

.-'fr

11

REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont'd)
2. Install snap ring onto forward clutch drum.

SAT895A

/
!

I
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

Rear Internal gear (with forward one-way clutch inner race)

Thrust washer I!:i3!I (p)

Forward clutch hub (with forward one-way clutch outer race)

Snap ring

Forward one-way clutch

End bearing

Snap ring

o
I!:i3!I ®. Apply petroleum jelly

SAT896A

DISASSEMBL Y
1. Remove rear internal gear by pushing forward clutch hub

forward.

2. Remove thrust washer from rear internal gear.

3. Remove snap ring from forward clutch hub.

I.

SAT899A

AT-127



REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub
(Cont'd)
4. Remove end bearing.

SAT901A

5. Remove forward one-way clutch and end bearing as a unit
from forward clutch hub.

6. Remove snap ring from forward clutch hub.

•••

00
o

I

SAT902A

SAT903A

INSPECTION
Rear internal gear and forward clutch hub
• Check gear for excessive wear, chips or cracks .
• Check frictional surfaces of forward one-way clutch and

thrust washer for wear or damage.
• Check spline for wear or damage.

Snap ring and end bearing
• Check for deformation or damage.

AT-128 .j



REPAIR FOR COMPONENT PARTS

Gasket ~O-ring
~ ~

Servo piston spring retainer

Band Servo Piston Assembly

Piston stem

Return spring B

Return spring A

4. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

0,0. servo
piston retainer

® Apply A T.F.

SAT908A

0.0. band servo piston

Servo piston retainer

O-"ng ~ <&D

Band servo piston

DISASSEMBL Y
1. Block one oil hole in 0.0. servo piston retainer and the

center hole in O.D. band servo piston.
2. Apply compressed air to the other oil hole in piston retainer

to remove 0.0. band servo piston from retainer.
3. Remove O-ring from 0.0. band servo piston.

D-ring ~ @£)

I D-ring ~ ~

I

.'\ 0

,

.~ i. io ®f' r Eclog 10m",

.. r Return spring C
Servo cushion spring retainer

SAT910A

I

5. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

-E-ring

SAT911A

AT-130 j



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)
6. Remove servo piston spring retainer, return spring C and

piston stem from band servo piston.

8. Remove servo cushion spring retainer from band servo
piston.

9. Remove O-rings from band servo piston.
10. Remove O-rings from servo piston retainer.

7. Remove E-ring from band servo piston.

INSPECTION
Pistons, retainers and piston stem
• Check frictional surfaces for abnormal wear or damage.

t
Servo cushion spring retainer

SAT915A

Piston stem

SAT914A

Return springs
• Check for deformation or damage. Measure free length and

outer diameter.
Inspection standard: Unit: mm (in)

L'~
"

Parts Free length

Spring A 45.6 (1.795)

Spring 8 53.8 (2.118)

SAT916A
Spring C 29.0 (1.142)

AT-131

Outer diameter

34.3 (1.350)

40.3 (1.587)

27.6 (1.087)
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont'd)
6. Place piston stem end on a wooden block. While

servo piston spring retainer down, install E-ring.

SAT921A

pushing

7. Install band servo piston assembly onto servo piston re-
tainer by pushing it inward.

8. Install O-ring on 0.0. band servo piston .
• Apply A.T.F. to D-ring.

9. Install 0.0. band servo piston onto servo piston retainer by
pushing it inward.

AT-133



REPAIR FOR COMPONENT PARTS
Parking Pawl Components (Cont'd)
INSPECTION
Parking pawl and parking actuator support
• Check contact surface of parking rod for wear.

SAT929A

~ ...

ASSEMBLY
1. Install rod guide and parking actuator support onto rear

extension.
2. Insert parking pawl shaft into rear extension.

3. Install return spring, pawl spacer and parking pawl onto
parking pawl shaft

4. Bend return spring upward and install it onto rear extension.

AT-135
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ASSEMBLY

Assembly
1. Install manual shaft components.
a. Install oil seal onto manual shaft .
• Apply A.T.F. to oil seal.
• Wrap threads of manual shaft with masking tape.
b. Insert manual shaft and oil seal as a unit intO transmission

case.
c. Remove masking tape.

d. Push oil seal evenly and install it onto transmission case.

e. Align groove in shaft with drive pin hole. then drive pin into
position as shown in figure at left.

f. Install detent spring and spacer.

g. While pushing detent spring down, install manual plate onto
manual shaft.

AT-136



Hole for
pawl

SAT946A

SAT947A

SAT948A

SAT949A

SAT950A

ASSEMBLY

Assembly (Cont'd)
d. Install thrust washer onto front of overrun clutch hub .
• Apply petroleum jelly to the thrust washer .
• Insert pawls of thrust washer securely into holes in

overrun clutch hub.

e. Install overrun clutch hub onto rear internal gear assembly.

f. Install needle bearing onto rear of overrun clutch hub .
• Apply petroleum jelly to needle bearing.

g. Check that overrun clutch hub rotates as shown while
holding forward clutch hub.

h. Place transmission case into horizontal position.

AT-139
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l,

Rear ••••• Front

ASSEMBL Y

Adjustment
When any parts listed in the following table are replaced, total
end play or reverse clutch end play must be adjusted.

~
Reverse clutch

Part name
Total end play

end play

Transmission case • •
Low one-way clutch inner race • •
Overrun clutch hub • •
Rear internal gear • •
Rear planetary carrier • •
Rear sun gear • •
Front planetary carrier • •
Front sun gear • •
High clutch hub • •
High clutch drum • •
Oil pump COver • •
Reverse clutch drum ~ •

1. Install front side clutch and gear components.
a. Install rear sun gear on transmission case.
• Pay attention to its direction.

b. Install needle bearing on front of front planetary carrier.
• Apply petroleum jelly to needle bearing.
c. Install needle bearing on rear of front planetary carrier.
• Apply petroleum jelly to bearing.
• Pay attention to its direction - Black side goes to front.

AT -1 41



Front

Oil pump
gasket

Clutch pack

ASSEMBL Y

Adjustment (Cont'd)
2. Adjust total end play_
a. Install new oil pump gasket on transmission case.

b. Install pump cover bearing race on clutch pack_

t

( ....

Pump cover bearing race
SA TZ07 B

Bearing race

c. Measure distance "8" between front end of transmission
case and oil pump cover bearing race.

d. Measure distance "C" between front end of transmission
case and oil pump gasket.

Oil

~

pump ...
gasket . , ;

Transmission g,...
cese Bearing race

nPTI.. c,=
pack

SA T21 08

e_ Determine dimension "A" by using the following equation.
A=B-C

AT-143
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ASSEMBL Y

Adjustment (Cont'd)
t Install needle bearing on oil pump assembly.
g. Measure distance "0" between needle bearing and ma-

chined surface of oil pump cover assembly.

Oil pump thrust washer Clutch pack

SAT212B

h. Determine total end play "T," by using the following equa-
tion.

T, = A - D - 0.1
Total end play "T,":

0.25 - 0.55 mm (0.0098 - 0.0217 in)
• If end play is out of specification, decrease or increase

thickness of oil pump cover bearing race as necessary.
Available oil pump cover bearing race:

Refer to S.D.S.

3. Adjust reverse clutch drum end play.
a. Install oil pump thrust washer on clutch pack.

I

'.,

I

b. Measure distance "F" between front end of transmission
case and oil pump thrust washer.

c. Measure distance "G" between front end of transmission
case and gasket.

AT -1 44
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ASSEMBLY
Assembly (Cont'd)
2. Install rear extension.
a. Install oil seal on rear extension .
• Apply A.T.F. to oil seal.

b. Install Q-ring on revolution sensor.
• Apply A.T.F. to O-ring.
c. Install revolution sensor on rear extension.

d. Install rear extension gasket on transmission case.

e. Install parking rod on transmission case.

f. Install rear extension on transmission case.

AT-147



Inserting direction

Transmission case

Approximately
1 mm (0.04 in)

SAT994A

Oil pump assembly

ASSEMBLY

Assembly (Cont'd)
• Insert oil pump assembly to the specified position in

transmission, as shown at left.

8. Install O-ring on input shaft.
• Apply A.T.F. to O-rings.

L

SAT114B

SAT998A

9. Install converter housing.
a. Install O-rings on converter housing.

b. Apply recommended sealant (Nlssan genuine part:
KP610-00250 or equivalent) to outer periphery of bolt holes
in converter housing.

• Do not apply too much sealant.

c. Apply recommended sealant (Nissan genuine part:
KP610-00250 or equivalent) to seating surfaces of bolts that
secure front of converter housing.

AT -151
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SAT0058

SATOO68

ASSEMBLY

Assembly (Cont'd)
b. Install manual valve on control valve.
• Apply A.T.F. to manual valve.

c_ Place control valve assembly on transmission case. Connect
solenoid connector for upper body.

d. Install connector clip_

e. Install control valve assembly on transmission case.
f. Install connector tube brackets and tighten bolts @ and ® .
• Check that terminal assembly harness does not catch.

SAT221 B

Bolt symbol

@

®

g. Install O-ring on oil strainer.
• Apply petroleum jelly to Q-ring.
h. Install oil strainer on control valve.

AT-153
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SAT015B

ASSEMBL Y

Assembly (Cont'd)
d. Tighten bolts while inserting 4.0 mm (0.157 in) dia. pin

vertically into locating holes in inhibitor switch and manual
shaft.

15. Install torque converter.
a. Pour A.TF into torque converter.
• Approximately 2 liters (1-3/4 Imp qt) of fluid are required

for a new torque converter .
• When reusing old torque converter, add the same amount

of fluid as was drained.

b. Install torque converter while aligning notches and oil pump.

c. Measure distance A to check that torque converter is in
proper position.

Distance "A":
23.5 mm (0.925 in) or more

AT-155



SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Specifications and Adjustment (Cont'd)

REVERSE CLUTCH DRUM END PLAY

ILow & reverse brake I
Number of drive plates 6

Reverse clutch drum end play
"T, •.

0.55 - 0.90 mm
(0.0217 - 0.0354 in)

Number of driven plates 6 Th ick ness
mm (in)

Part number

2.0 (0.079)
1.8 (0.071)

1.1 - 1.5 (0.043 - 0.059)
25 (0.098)

Thickness of drive plate
mm (in)

Standard
Wear limit

Clearance mm (in)
Standard
Allowable limit

Th ick ness
mm (in)

Part number

Thickness of oil pump thruSt

washer

0.7 (0.028)
0.9 (0.035)
1.1 (0.043)
1.3 (0.051)
1.5 (0.059)

1.7 (0.067)
1.9 (0.075)

31528-21XOO
31528-21X01

31528-21X02
31528-21 X03
31528-21 X04

31528-21X05

31528·21 X06

4·6
(0.4 - 0.6. 2.9 - 4.3)

REMOVAL AND INSTAllATION
Thickness of retaining plate

IBrake band I
Anchor end bolt tightening

torque N'm (kg·m, ft-Ib)

8.6 (0.339)

8.8 (0.346)

9.0 (0.354)

9.2 (0.362)
9.4 (0.370)

9.6 (0.378)

31667-41X03

31667-41 X04

31667-41X05

31667-41 X06

31667·41 X09
31667-41X10

Manual control linkage
Number of returning

revolutions for lock nut

Lock nut tightening torque

Distance between end of clutch

housing and torque converter

11 ·15 N·m
(1.1 - 1.5 kg-m, 8·11 ft-Ib)

26.0 mm (1.024 in) or more

Number of returning
revolutions for anchor

end bolt

25
Drive plate runout limit 0.5 mm (0.020 in)

Oil PUMP AND lOW ONE-WAY CLUTCH

Oil pump clearance mm (in)

Cam ring - oil pump housing

Standard 0.01 - 0.024 (0.0004·0.0009)

Rotor, vanes and control
piston - oil pump housing

Standard 0.03 - 0.044 (0.0012 - 0.0017)

Seal ring clearance mm (in)
Standard

Allowable limit

TOTAL END PLAY

Total end play "T, "

0.10·0.25 (0.0039 - 0.0098)
0.25 (0.0098)

0.25 - 0.55 mm
(0.0098 - 0.0217 in)

Thickness of oil pump

cover bearing race

Thickness
mm (in)

0.8 (0.031)

1.0 (0.039)

1.2 (0.047)
1.4 (0.055)
1.6 (0.063)

1.8 (0.071)
2.0 (0.079)

Part number

31429-21 XOO

31429-21 X01

31429-21X02

31429-21 X03
31429-21 X04
31429-21 X05
31429-21 X06

I
AT-160
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BODY

SECTION BF
CONTENTS
GENERAL SERVICING

(Including all clips & fasteners) SF- 2

BODY END _ BF- 6

DOOR
(Including "Power Window" & "Power Door Lock") BF-l0

INSTRUMENT PANEL BF"16

INTERIOR AND EXTERIOR
(In EXTERIOR, including "Weatherstrips") - BF-18

SEAT BF-25

SUN ROOF BF-27

WINDSHIELD AND WINDOWS _ BF-28

M I R R 0 R _ B F -33
REAR COMBINATION LAMP ······ BF-34

FRONT AND REAR AIR SPOILER · BF-35

BODY ALIGNMENT BF-36

When you read wiring diagrams:

• Read GI section, "HOW TO READ WIRING DIAGRAMS".

• See EL section, "POWER SUPPLY ROUTING" for power distribution circuit.

* For seat belt, refer to MA section. -



GENERAL SERVICING

Precautions
• When removing or installing various parts, place a cloth or padding onto the vehicle body to prevent

scratches.
• Handle trim, molding, instruments, grille, etc_ carefully during removing or installation. Be careful not

to sailor damage them .
• Apply sealing compound where necessarywhen installing parts.
• When applying sealing compound, be careful that the sealing compound does not protrude from parts.
• When replacing any metal parts (for example body outer panel, members, etc.), be sure to take rust

prevention measures.

Clip and Fastener
• Clips and fasteners in BF section correspond to the following numbers and symbols.
• Replace any clips and/or fasteners which are damaged during removal or installation.

Removal:
Remove by bending up with
8 flat-bladed screwdriver.

I

No. Symbol

S8F0928

T
SBFl13B

SBF1418

Shape

S8Fl098

T
SBFl14B 1r

SBF137B ~

SBF1428

BF-2

Removal & Installation

r~1/'=0=

S8F0948

Removal:
Pull up by rotating.

S8Fl158

Removal:
Tilt dip a. indicated by

__

~

_ arrow, then draw out_

S8F1438

••



GENERAL SERVICING
Clip and Fastener (Cant'd)

No. Symbol Shape Removal & Installation

<fcn'A

-<f f~i~~~met)

Sealing <>
washer

'5 SBF151 D

i ' Clip-B
;' 'L (Grommed
LClip-A

SBF652B

Body J
panel

\Flat-bladed screwdriver

,Finisher
--l~-\'------
~~~,

Removal:

Removal:

,Flat.bladed screwdriver

iFinisher

~~

-

~~~

, \ Cllp-B
J j"(Grommetl

Body, L.. Clip-A
panel

SBF6528

Clip-A

Clip-B (Grommet)SBF036C

SBF150D

SBF035C

(fR 10])

Removal:
Holder portion of clip must be
spread out to remove rod.

" -........

~;)¢i~)
~ ~ !~ (
'L--=- l~

SBF768B

SBF770B

i T
~

~ t Removal:
Screw out with a Phillips
screwdriver.

~
S8F 138B S8F 139B

i f i SBF140BcgS2O~

~ V
SBF363B SBF364B

BF-4

I
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GENERAL SERVICING

Clip and Fastener (Cant'd)
No. Symbol Shape Removal & Installation

Removal:
Screw out with a Phillips

i , screwdriver.

~

t(fsioy

~ iSBF361B SBF362B
SBF140B

BF-5



BODY END

Body Front End

• Hood adjustment: Adjust at hinge portion.
• Hood lock adjustment: After adjusting, check hood lock control operation. Apply a coat of grease to

hood locks engaging mechanism .
• Hood opener: Do not attempt to bend cable forcibly.

I

Energy absorber form

Bumper reinforcement

BF-6



DOOR

• After adjusting door or door lock, check door lock operation.

Stopper
(Glass side)

Bell crank
adjustment

I

~5.1-6.5
(0.52 - 0.66, 3.8 - 4.8)

Door glass stopper
adjustment

Outside handle
adjustment m

Regulator assembly
adjustment I!]

Regulator assembly
adjustment I!]

BF-10

~5.1-6.5
(0.52 - 0.66, 3.8 - 4.8)

Door
adjustment m

~ : N'm (kg-m. ft-Ib)
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I GNIT ION SWITCH

ON or START

POWER WINDOW REGULATOR (Driver side)

BA TTERY (V I a
fusible link-Green)

CIRCUIT
BREAKER

coo
::JJ

."o
~
CD..•

O""""",,rdUpwa rd

Current flaw direction

POWER WINDOW SUB SWITCH
(Passenger side)

IINO
11

4Ji

POWER WINDOW REGULATOR
(Passenger s I de)

CJRCUIT
BREAKER

®, R. H. dr i ve mode I

Q, L. H. dr i ve mode I

IGNITION
RELAY

(Door harness
passenger s I de)

~

R/W
c R/B

W/B
®:@
Q,0

@

- -

(Main
harness)

R/W

~

R/B •

W/B

BODY GROUND

1fI
W/B

• R~B
R/W

@

W/B

~
R~B "
R/W

@,0
Q:@

:f;tl;:E::tIrr
"""'"
~•

(Door harness
driver side)

POWER WINDOW MAIN SWITCH

DRIVER SIDE LOCK PASSEN-
ONE- MANUAL SW1TCH GER
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U N 0 U N 0 ON OFF U N 0
1 a a
2 6 a
3 6 I a
4 <'J ... <'J a... n n 0-
S "6 <'J 6
7 •.. •..

POWER
WINDOW
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(f)
m
-n~
w
m

aJ
"T1
I

-Ii

N

"
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~
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"'tJ
0
~
~ C.,
C 0
0 0
0 ;c..,
r-
0
C')
;::t::'"

LI MIT SWITCH

DOOR lOCK CONDITION
Setween

leck I eck & Unlock
unlock

lec I<wBrd

UnI oc I<wBrd

Un I ec kward

lecl<wBrd

DRIVER SIDE DOOR SWITCH
DOOR lOCK CONDITION

Setween
leck & Unleck
unlock

POSISTOR (Thermal
circuit breaker)

PASSENGER SIDE DOOR lOCK ACTUATOR

Actuator ®~~~~~i: ~~ (Q

CD: L H. dr i ve mode I

®: R. H. dr I ve mode I

(Door harness
dr I ver s Ide)

@ @:@3)
CD:@

(Door harness
passenger side)

LG =c:o-. JSS= LG
~
/IJ...(R)LG ~LG/B bcl::r ~ LG/B

~

G@LG/B tg!g1I

@ @:@)
CD:(§})

OR/B

~ ~

OR/B
OR/L OR/L

• 0
B B

®~C0'~

BODY GROUND

W/R-

(Ma In
harness)

II .

L )

~ oro

~~aJ~~~
OJOJr

~

~
~ oro

~~
tD

~~~
OJOJr

R
~ oro

~rtC~6~~~tC~,~ ;uU} ..........•.......
OJOJr OJOJr

~ ~

g
@:@)

BA TTERY (V i a
fus I b I e I Ink-Green)

DOOR LOCK TI MER
(Front R. H. dash side)

CIRCUIT~
BREAKER

~
[JJ=L/R

®

en
tD."-I>
W
tV
m

to
"TI
I...•

,J::a
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INSTRUMENT PANEL

• When removing instrument panel assembly, remove defroster grille, combination meter, A/C or heater
control, cluster lid C and S.M.J. first.

Pawl [;]

* ~PaWI ~

/~ ~

Locating pin (For air duct)

Combination meter

Locating pin D

I

~

* : Instrument panel assembly mounting bolts

"

I
BF-16



I.',
"

IJ

'-...--/
super Multiple
Junction (S.M.J.)
_ Instrument
harness
Fuse block

Pawl (2 places each for
upper and lower surface)

Metal clip

INSTRUMENT PANEL

(;!I
Pawl (4 places each for
upper and lower surface)

II)

BF-17

Ii

o

-" //
"-L Locati ng

pin

SBF178E
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INTERIOR AND EXTERIOR
Interior (Cont'd)

Ii

Metal
clip

Pawl

Pawl

BF~ 19

SBF434E



ROOF TRIM

INTERIOR AND EXTERIOR
Interiar (Cant' d)

Roof trim rear end a

BF-20

SBF387E
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INTERIOR AND EXTERIOR

Exterior

SBF388E

BF-21 ..



CD Windshield upper and side molding

INTERIOR AND EXTERIOR

Exterior (Cont' d)
®, @ Cowl top grille and hood rear sealing rubber

q{J
~9

~
--:I=--~

-=- :
~

:::::':::;i;Wl

Cut off lower portion •••
of new molding.

Method 1 Cut off top portion of molding
and clean glass and panel
su rfaces.

--~~--

~ .....-r•--~d.Jt--~
"'-.':', __c_.' .. " ..... ,·~f~ .~~:;:.~

•Apply sealant to top portion of
molding_

SBF211 E

,.
"

® Hood front sealing rubber

Finish well to give it a
good appearance.

Method 2
1. Cut off sealant at glassend.
2. Clean the side on which panel was mounted.
3. Set molding fastener and apply sealant &

primer to body panel, and apply primer to
molding.

Apply primer.\ S?
Glass '-l~/

SBF212E

Seal ing rubber
bracket

Hood front sealing rubber

Double-faced adhesive tape
Dam rubber

4. Install molding by aligning the molding mark
located on center with vehicle center.
Be sure to install tightly so that there is no gap
around the corner.

SBF519B

CV Windshield lower molding
It is mounted with screws.

® Center pillar finisher

sealingzwaSher

70 -

0
~
_1

CF 113Grommet c§9

Sealing washl

Grommet?-

SBF213E

J

I
BF-22



INTERIOR AND EXTERIOR
Exterior (Cant' d)

(j) , ® Body side weatherstrip and weatherstrip retainer

Body side
weatherstrip

~ : ButYl tape

••••••

Windshield
pillar garnish

Body side welt

Body side
weatherstrip

Weatherstrip
retainer

Double-faced
adhesive tape

BF-23

Butyl tape

Weatherstrip
retainer

Body side
weatherstrip

'.....:',

Seal

SBF214E

....•



SBF184E

Striker
installation m

SEAT

Rear Seat

~ : N.m (kg-m, ft-Ib)

BF-26

Seat back
adjustment [;]

B

~hi"'1 -~
~

13.16' --

(1.3·1.6,
9 ·12) r

.~
"



Handle adjustment

,

)

I
r

Female hinge

~-----
~

~M~•~
~

Hinge bracket

Air deflector adjustment

SUN ROOF

Drain hose .
• After installation of dram

hoses, make sure water
drains smoothly.

BF-27

Handle base adjustment

SBF186E

....•

- ... '-, , ."'



WINDSHIELD AND WINDOWS

Windshield

INSTALLATION

• Use genuine Nissan Sealant kit or equivalent. Follow instructions furnished with
it.

• After installation, the vehicle should remain stationary for about 24 hours.
• Do not use sealant which is more than 12 months past its production date.
• Do not leave cartridge unattended with its cap open.
• Keep primers and sealant in a cool, dry place. Nissan recommends that they are

stored in a refrigerator .
• Be sure to install moldings.

WARNING:
Keep heat or open flames away as
primers are flammable.Glass side

Clean bonding surf.u;e thoroughly.

Cutting SMlllnt

REMOVAL
After removing moldings,
remove glass.

CAUTION:
Be careful not to scratch glass when
removing.

I
Body side

I
G lass side

Install spacars to panel with
double-feced tape. Install dllm rubber & spacers with double·faced adhesive tape.

~

pacer

Body
panel cnvehicle

ce nte r

A~ *0~~
m rubber

joint portion
¢: Spacer mounting

portion
(Spacer should be installed
at slit portion of dam rubber.) SBF198E

Install molding fastenor.
When installing it, heat body panel and
fastenor to approx. 30 to 400 C (86 to
1040 F). _ .

. Upper & Side molding

~f fastener

~
/

~

Fa;aner

Panel

Double-faced
ad has ive tape

SBF197E

Apply primer A.

Lower side
of glass

SBF719C

CAUTION:
Allow primers to dry for 10 to 15
minutes before proceeding to the next
step.

A B



Apply primer E.

WINDSHIELD AND WINDOWS
Windshield (Cant'd)

@ @
1

Apply sealant evenly.

SBF038B

Dam rubber

Unit:

More than
7 (0.28)

More than
12 (0.47)

SBF199E

CAUTION:
Allow primers to dry for 10 to 15
minutes before proceeding to the next
step.

Set glass in position and
press glass Iightly and evenly.

Check for water leakage.

Apply sealant to upper & side molding
fixing portion.

Install moldings.
(F or details, refer to "Exterior".)

BF-29

CAUTION:
Windshield glass should be installed
within 15 minutes of applying sealant:
sealant starts to harden 15 minutes
after it is applied.

CAUTION:
For sealant drying time, refer to
"Drying Time for Sealant".

CAUTION:
Molding must be installed securely so
that it is in position and leaves no gap.



WINDSHIELD AND WINDOWS

Back Door Window

• Construction and removal/reinstallation method of back door window are basically the same as those of
windshield.

• Major differences are that sealant & dam rubber are instailed to back door panel instead of glass surface.
Spacer position is also changed. Moreover, there are locating pins in lower portion of glass. For details,
refer to following figure.

• For sealant drying period, refer to "Drying Time for Sealant".
• For details of moldings, refer to "Exterior".

Locating pin
(Left and right) m

xx; Spacer
.; Locating pin
0; Molding clip

Lowar molding
and spacer m

Molding fastener
When installing it, heat body
panel & fastener to approx.
30 to 40° C (86 to 104° FJ.~--/r~ /

I~

Back door glass

Unit: mm (in)

Back door upper molding

\ Double-faced
adhesivetape

L SealantSpacerBack door glass

Welt

Back door side

~

moldin9

~
P-=:

More than
12 (0.47) Back door glass

More than 7 (028)o
Back door panel

Unit; mm (in)

Welt-j!
More than
7 (028)

Unit: mm (in) SBF201 E

BF-30
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WINDSHIELD AND WINDOWS l

Body
panel

Wire

Side
window

Side window

Wire

Side Window
Side window is a molded type. During removal or installation,
observe the following instructions.
1. Cut sealant in the same manner as that outlined under

"Windshield.".
2. Be careful not to scratch molding when cutting sealant. If

molding is scratched, repair.
3. Remove clips and locating pins which have been exposed

from vehicle body.

SBF375E

Sealant portion [§)

Doub/e-faced
adhesivetape

Sealant portion B

More than
12 (0.47)

/\

rBody panel

Body panel

More than
7 (0.28)

More than
7 (0.28)

Unit: mm (in) Unit: mm (in) Unit: mm (in)

SBF203E

BF-31 -



f FRONT AND REAR AIR SPOILER

• When installing, make sure that there are not gaps or waves at ends of air spoiler .
• Before installing spoiler, clean and remove oil from surface where spoiler will be mounted.

FRONT AIR SPOILER

••

Double-faced
adhesive tape

REAR AIR SPOILER

-f-$
€Y~ I

<YGrommet

Sealing I I ~Sea1ing washer
washer @

BF-35

Double-faced
ad hes ive tape

SBF190E

SBF191E

-



r BODY ALIGNMENT
Engine Compartment (Cant'd)

Front side member

~O;/
~

~~

~

~ a

~

C-/
o

0
13 dia/ .

Front side member

SBF223E

$BF225E

BF-37

-
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-/

All dimensions indicated in these figures
are actual ones.
(There are no projected dimensions.)

1.015·

684· 452*

L.H. side

1,081* 294·
270·

1,473
1,308*

878·

3:
m»en
C
:IJ
m3:
m
Z
-I

i

L

aJ."
I

Co\)
co

(J)
tJJ-n
Wro
<C
m
}>

F rant

\
@

o 0

@

1,307·

®

®
a

o o

@

R.H. side

1,455

...•
b
UIaI

Unit: mm

Rear

¢

c
~c..
CD..,
C-
Oc..
<

OJoc-<
»r--G)
Z
~
m
Z
-f

.-



Unit: mm

Front side membec' r and front extension

oordlnates'®.@ .
X: 132.9
Y: -582
Z: 189
@.@
X: 370
Y: -304
z: 255
@,©
X: 384.2
Y: 32
z: 255
@.@
X: 375
Y: 700
Z: 106.2
@.@
X: 420
Y: 1,150
Z: 106.2

SBF271 E

Center side memb er, rear side memb

®

Coordinates: er and rear extensio

F ,(j) n

X: 420
Y: 1,780
z: 101.5
@'@
X: 380
Y: 2,030
z: 195.8

@'®
X: 520
Y: 3,050
Z: 398 8© .
X: 528
Y: 3,221
Z: 386
.:1)
X: 528
Y: 3,200
Z: 400

SBF226E

SBF227EA

BODY ALIGNMENT
Underbody (Cont'd)

~
I

Front: @,@ 87d~
Roer: CD CD liu

~'1
,I 48 diu.

Front and rear strut tower Centers

Coordinates:
@,@
X: 542.2
Y: 63.5
z: 725.7

CD ,CD
X: 474.5
Y: 2.500
z: 658.9

Rear suspe .nSlon membethreaded end r rear mounting bolt

Coordinates:
Q).Q)
X: 303
Y: 2,635
z: 265.8

BF-40
.' ""'11II



PRECAUTIONS AND PREPARATION

Precautions
• Recommended fluid is brake fluid "DOT 3".
• Never reuse drained brake fluid.
• Be careful not to splash brake fluid on painted areas.
• To clean or wash all parts of master cylinder, disc brake

caliper and wheel cylinder, use clean brake fluid.
• Never use mineral oils such as gasoline or kerosene. They

will ruin rubber parts of hydraulic system.

• Use Tool when removing and installing brake tube.

WARNING:
• Clean brake pads and shoes with a waste cloth, then

collect dust with a dust collector.

GG94310000

SBR500

Preparation
SPECIAL SERVICE TOOL

*: Special tool or commercial equivalent

I

Tool number
Tool name

GG94310000*
Flare nut torque
wrench

KV991V0010"
Brake fluid
pressu re
gauge

KV999P1000
A.B.S. checker

KV999Pl01O
A.B.S. checker adapter
harness

Description

gp----
0

@ @ @

~OJ . - @

Q
"""

0

BR-2

Removing and installing
each brake piping

Measuring brake fluid pressure

Check ing brake flu id pressu re of
A.B.S. actuator

Checking brake fluid pressure of
A.S .5. actuator

i



=MAx

=MIN

CHECK AND ADJUSTMENT

Checking Brake Fluid level
• Check fluid level in reservoir tank. It should be between Max.

and Min. lines on reservoir tank.
• If fluid level is extremely low, check brake system for leaks.

Checking Brake System
• Check brake lines (tubes and hoses) for cracks, deteriora-

tion or other damage. Replace any damaged parts.
If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

• Check for oil leakage by fully depressing brake pedal.

Changing Brake Fluid
1. Drain brake fluid in each air bleeder valve.
2. Refill until new brake fluid comes out of each air bleeder

valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid_
Refer to Bleeding Procedure.

• Refill with recommended brake fluid "DOT 3".
• Never reuse drained brake fluid.
• Be careful not to splash brake fluid on painted areas.

BR-3



Without Anti-lock Braking System (A.B.S.!

Front brake (CL18VB)

Brake booster

Proportioning valve
(Do not disassemble.)

BRAKE HYDRAULIC LINE

With Anti-lock Braking System (A. B.S.)

A.B.S. actuator

Proportioning valve
(Do not disassembleJ

Brake booster

i..,

: Primary line

Master
cylinder M : N'm (kg·m. ft-Ib)

: Secondary line o Flare nut
15 -18 (1.5 -1.8, 11 -13)

• : Connacting bolt
17 - 20 (1.7 - 2.0,12 -14)

SBR501 A

S8R995

Bleeding Procedure
CAUTION:
• Carefully monitor brake fluid level at master cylinder

during bleeding operation.
• Fill reservoir with recommended brake fluid. Make sure it

is full at all times while bleeding air out of system.
• Place a container beneath master cylinder to avoid spill-

age of brake fluid.

I
BR-4



Removal and Installation

,~,

~ : N·m (kg-m, ft-Ib)

SBR472A

Stop lamp switch

~ 12 -15
(1.2 - 1.5,
9 - 11)

A.S.C.D. cancel
switch

~ 12 -15
(1.2 -1.5,9 -11)

~

~ 16 -22
(1.6 - 2_2, 12 - 16)

®J'/-

Inspection
Check brake pedal for following items.
• Brake pedal bend
• Clevis pin deformation
• Crack of any welded portion

Pedal
braket

Brake pedal

BRAKE PEDAL AND BRACKET

• Replace clevis pin if plastic stopper,
which is located at the end of clevis
pin, is deformed or damaged.

I
BR-6
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BRAKE PEDAL AND BRACKET

~ ...

Floor carpet

Melt sheet

~ : N'm (kg·m, ft-Ib)

SBR 153A

SBR930

Adjustment
Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.

H: Free height
Refer to S.D.S.

D: Depressed height
Refer to S.D.S.

Under force of 490 N (50 kg, 110 Ib)
with engine running

C,: Clearance between pedal stopper and threaded
end of stop lamp switch

0.3 - 1.0 mm (0.012 - 0.039 in)
C2: Clearance between pedal stopper and threaded

end of A.S.C.D. switch
0.3 - 1.0 mm (0.012 - 0.039 in)

A: Pedal free play
1 - 3 mm (0.04 - 0.12 in)

1_ Adjust pedal free height with brake booster input rod. Then
tighten lock nut.

Make sure that tip of input rod stays inside.

2. Adjust clearance "C," and "C/' with stop lamp switch and
A.S.C.D. switch respectively. Then tighten lock nuts.

3. Check pedal free play.
Make sure that stop lamp is off when pedal is released.
4. Check brake pedal's depressed height while engine is

running_
If depressed height is below specified value, check brake
system for leaks, accumulation of air or any damage to
components (master cylinder, wheel cylinder, etc.); then
make necessary repairs.

BR-7
..



BRAKE BOOSTER
Inspection (Cont'd)
3. Adjust rod length if necessary-
4. If rod length is without specification, replace brake booster.

BR-9
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Removal and Installation

Brake
booster

SBA502A

CAUTION:
Do not apply any oil or lubricants
to V8(:uumhoseand chuck valve.

VACUUM PIPING

Intake manifold

• Insert vacuum tube into vacuum hose more than 24 mm
(0.94 in).

-...)-=- - - - - -
I

__ L- _

More then 24 mm (0.94 in)
SBA004A

[J
• Install check valve, paying attention to its direction.

•
Intake manifold
side

SBA498A

I

Inspection
HOSES AND CONNECTORS
• Check vacuum lines, connections and check valve for

airtightness, improper attachment chafing and deterioration.

BR-'O
~



Manifold
side SBR475A

VACUUM PIPING
Inspection (Cont'd)
CHECK VALVE
• When pressure is applied to brake booster side of check

valve and valve does not open, replace check valve with a
new one.

BR-11
.•..



FRONT DISC BRAKE (Cl18VB, Cl25VA) - Caliper

SBR772

I

Pad Replacement
1_ Remove pin bolt.

2. Swing cylinder body upward. Then remove pad retainer, and
inner and outer shims.

CAUTION:
• When cylinder body is swung up, do not depress brake

pedal because piston will pop out.
• Be careful not to damage dust seal or get oil on rotor.

Always replace shims when replacing pads.

Removal and Installation
• Remove torque member fixing bolts and union bolt.

• Install brake hose to caliper at protrusions securely.

Disassembly
Push out piston with dust seal using compressed air_

BR-14

!

,.

~ i :

J



FRONT DISC BRAKE (CL 18VB, CL25VA) - Caliper

Inspection
CYLINDER BODY
• Check inside surface of cylinder for scoring, rust, wear,

damage or foreign materials. Replace if any such condition
exists.

• Eliminate minor damage from rust or foreign materials by
polishing surface with fine emery paper.

CAUTION:
Use brake fluid to clean.

PISTON
Check piston for scoring, rust, wear, damage or foreign mate-
rials. Replace if any condition exists.
CAUTION:
Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign materials are stuck to sliding
surface.

PIN, PIN BOLT AND PIN BOOT
Check for wear, cracks or other damage. Replace if any
condition exists.

r
I,

!

Assembly
• Place piston boot over rear of piston. Fit piston boot's lip

properly in corresponding groove on cylinder body.
• Insert piston into cylinder body and fit boot's lip properly in

corresponding groove on piston.

SBR480A

SBR457A

BR-15

Inspection (On-vehicle)
INSPECTION OF BRAKE DRAG FORCE
1. Swing cylinder body upward.
2. Make sure that wheel bearing is adjusted properly. Refer to

section FA.
3. Measure rotating force (F,).

4. Install caliper with pads to original position.
5. Depress brake pedal for 5 seconds.
6. Release brake pedal and rotate disc rotor 10 revolutions.
7. Measure rotating force (F2).
8. Calculate brake drag force by subtracting F, from F2.

Maximum brake drag force (F2 - F,):
59.8 N (6.1 kg, 13.5 Ib)

If it is not within specification, check main pins and retainer
boots in caliper.

SBR456A

o 0



SMA364A

I

FRONT DISC BRAKE (Cl18VB, Cl25VA) - Caliper

Inspection (On-vehicle) (Cont'd)
DISC PAD
Check disc pad for wear or damage.

CL 18VB:
Pad standard thickness (A)

10.0 mm (0.394 in)
Pad wear limit (A)

2.0 mm (0.079 in)
CL25VA:

Pad standard thickness (A)
11.0 mm (0.433 in)

Pad wear limit (A)
2.0 rnm (0.079 in)

BR-16



REAR DISC BRAKE (CL9H) - Caliper

Disassembly (Cont'd)
4. Remove return spring and lever.

saRa77

Inspection
CYLINDER BODY
• Check inside surface of cylinder for score, rust, wear or

other damage .
• Minor damage from rust of foreign materials may be elimi-

nated by polishing surface with a fine emery paper. Replace
if necessary.

CAUTION:
Use brake fluid to clean.

TORQUE MEMBER
Check for wear, cracks or other damage. Replace if necessary.

PISTON
Check piston for score, rust, wear or other damage. Replace if
necessary.
CAUTION:
Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign matter is stuck to sliding surface.

Convex portion

• Fit push rod into square hole in key plate. Also match
convex portion of key plate with concave portion of cylinder.

PIN AND PIN BOOT
Check for wear, cracks or other damage. Replace if necessary.
Assembly
• Install cup securely in the specified direction .

Concave portion

saR893

I
BR-20
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REAR DISC BRAKE (CL9H) - Rotor

Inspection
RUBBING SURFACE
Check rotor for roughness, cracks or chips.

RUNQUT
• Check runout using a dial indicator .
• Make sure that axial end play is within the specifications

before measuring. Refer to section RA.
Rotor repair limit:

Maximum runout
(Total indicator reading at center of rotor pad
contact surface)

0.07 mm (0.0028 in)

SBR845

THICKNESS
Rotor repair limit:

Minimum thickness
8.0 mm (0.315 in)

SBR847.

BR-22
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REAR DISC BRAKE (AD9) - Caliper

Inspection
INSPECTION OF BRAKE DRAG FORCE
1. Swing cylinder body upward.
2. Make sure that wheel bearing is adjusted properly. Refer to

section RA.
3. Measure rotating force (F,).

F,
SBA227 A

4. Install caliper with pads to original position.
5. Depress brake pedal for 5 seconds.
6. Release brake pedal, rotate disc rotor 10 revolutions.
7. Measure rotating force (F2).
8. Calculate brake drag force by subtracting F, from F2•

Maximum brake drag force (F2 - F,):
103.0 N (10.5 kg, 23.2 Ib)

SBA018A

If it is not within specification, check pins and pin boots in
caliper.
• Make sure that wheel bearing is adjusted properly.
• Disc pads and disc rotor must be dried.

SBA041 A

DISC PAD
Check disc pad for wear or damage.

Pad wear limit (A):
2.0 mm (0.079 In)

CYLINDER BODY
• Check inside surface of cylinder body for score, rust, wear,

damage or presence of foreign materials. If any of the above
conditions are observed, replace cylinder body.

• Minor damage from rust of foreign materials may be elimi-
nated by polishing surface with a fine emery paper. Replace
cylinder body if necessary.

CAUTION:
Use brake fluid to clean. Never use minerai all.

BR-25



PARKING DRUM BRAKE (DS17HD) - Rear Disc Brake AD9 Model

Breaking in Drum and Lining
1. Using either low or 2nd transmission speed, drive the

unloaded vehicle at approximately 30 km/h (19 MPH) on a
safe, level and dry road.

2. Depress the release button of parking brake lever, then pull
the lever with a force of 98 N (10 kg, 22 Ib).

3. While holding the lever back, continue to drive the vehicle
100 m (328 ft).

4. Repeat steps 1 through 3 two or three times.

Drum Inspection
Standard inner diameter:

172.0 mm (6.77 in)
Maximum inner diameter:

173.0 mm (6.81 in)
Radial runout (Total indicator reading):

0.07 mm (0.0028 in)

SBR515A

BR-31



ANTI-LOCK BRAKING SYSTEM

System Components
Warning lamp

Actuator

Front wheel sensor

---
Harness

Piping

SBR516A

Hydraulic Circuit

Proportioning valve
(Do not disassemble.)

Master cylinder

B rake booster.

j

Ir

_J
SBR517A

Feeling
valve Check valve
(Rear) (Read

BR-32

r---~-~---
I Feeling
. Check valve valve

(Front L.H.J (Front)

"Relief
valve
(Front)

I A"omo,"", I
I [
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, Reservoir ReservoIr JL (F_r_on_tJ.__ (_R

~
a_r) •

Front R.H. wheel

Front L.H. wheel
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, ANTI-LOCK BRAKING SYSTEM

Removal and Installation
CAUTION:
Be careful not to damage sensor edge and sensor rotor teeth.

FRONT WHEEL SENSOR

~ 18·26 (1.8 - 2.7, 13·20)

~ : N·m (kg-m, ft-Ib)

~,
_/"-'-\1

_-- .• I "/_--""'\...-'L __ ..J

/;

"

5BR519A

Rear speed
se.[1S0r

~18.26
~

__
(1,8 - 2.7, 13 - 20)

~

Drive pinion nut

~186-294 ~ _ '
(19·30,137-217)

~

~

: N'm (kg-m, ft-Ib)

REAR SENSOR

Sensor rotor

Companion flange

5B R520A

• Remove rear sensor rotor with companion flange after
propeller shaft removal.
Refer to PO section.

BR-35
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ANTI~LOCK BRAKING SYSTEM
Removal and Installation (Cont'd)
ACTUATOR

• Disconnect 3 connectors and brake tubes.
• For L.H. only, remove relay bracket 3 screws.
• Remove 3 nuts fixing actuator to bracket.

BR~36
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)
WORK FLOW

CHECK IN <Reference item

LISTEN TO CUSTOMER
COMPLAINTS

DIAGNOSTIC WORKSHEET
(See page BR-40.)

INVESTIGATE ITEMS YOU
SHOU LD CAR RY OUT
RELATED TO EACH
SYMPTOM AND NOTE

Symptom Chart
(See page BR-41.)

ELIMINATE GOOD SYSTEMSr--------------------
1 ON GOOD PARTS
I

Preliminary Check
(See pages BR-42 - 44.)

Self-diagnosis
(See page BR-45.)

Diagnostic
Procedure(s)
(See pages BR·54 - 59.)

• Component Parts Location
(See page BR-46.)

• Harness Connector Location
(See page BR-47.)

• Ground Circuit Check
(See page BR-48.)

Self-diagnostic item

Malfunctioning parts

REPAIR OR REPLACE

INSPECTION
ON TH E BASE
OF EACH COMPONENT

Self-diagnosis

DETERMINE MALFUNCTION-
ING CIRCUIT(S) OR PART(S)

FINAL CHECK

ELIMINATE GOOD PART(SI.
HARNESS(ES) OR CONNEC-
TOR(S) THROUGH ELEC-
TRICALL Y TESTING

Malfunctioning
harness(es) and
connector(s)

Not self-diagnostic item

• DIAGNOSTIC
WORKSHEET
(See page BR-40.)

• Diagnostic Procedure(s)
(See pages BR-50 - 53.)

• Circuit Diagram for Quick
Pinpoint Check
(See page BR-49.)

N.G.~----------------------

CHECK OUT

BR-39
....;.



KEY POINTS

WHAT Vehicle model
WHEN Date, Frequencies
WHERE Road conditions
HOW Operating conditions,

WeDther conditions,
Symptoms

TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET
There are many kinds of operating conditions that lead to
customer complaints, even if the system is normal.
A good grasp of such conditions can make trouble-shooting
faster and more accurate.
In general, feelings for a problem depend on each customer's
information. It is therefore important to fully understand the
symptoms or under what conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-
shooting.

Worksheet sample

I

Customer name MRIM S Model & Year VIN

Engine # Trans. Mileage

Incident Date Malluf. Date In Service Date

Symptoms o Pedal vibration and 0 0 0 0 0 0
noise Warning Long Abnormal AS.S. A.B.S. A.B.S.

activates stopping pedal doesn't works works
distance action work but warning frequently

activates

Engine conditions o When starting 0 After starting
o Engine speed: 5,000 rpm or more

Road conditions 0 Low friction road (0 Snow o Gravel o Other)
0 Protrusion

Driving conditions o High speed cornering
o Vehicle speed: Greater than 10 kmlh (6 MPH)
o Vehicle speed: 10 kmlh (6 MPH) or less
o Vehicle is stopped

Applying brake conditions o Suddenly
o Gradually

Other conditions o Operation of electrical equipment
o Large pedal stroke

o Operation of clutch

BR-40



TROUBLE DIAGNOSES

Preliminary Check 1

="Ax

N.G.
----+ Fill up brake fluid.

=
"IN

CHECK

Check brake fluid level in reservoir tank.

O.K.

R . b k N.G.
epalr ra e system. ~

Check brake system.
Refer to CHECK AND ADJUSTMENT.

10K
CHECK

O.K.

. I b N.G.
Repair or rep ace ooster system. ~

Check brake booster operation and airtight-
ness.
Refer to "Inspection" of BRAKE BOOSTER.

N.G.
---+ Replace malfunctioning parts.

CHECK

SMA364A

Check brake pads and rotor.
Refer to "I nspection" of FRONT and REAR
DISC BRAKE.

BR-42

I



TROUBLE DIAGNOSES

Preliminary Check 3, 4

N.G.
~ Replace.

O.K.

Preliminary Check 4
CHECK

c:==:J 0

SBR528A
"

/

SBR529A

1N.G.

Check fuse.
Check bulb condition and remedy.

OX

Go to Self-diagnosis.
(See page BR-45.)

Check warning lamp activation.
When ignition switch is turned on, warning
lamp turns on.

• Keep engine on and running.
• Remove rear side fjnisher.

R.H. model: R.H. side
L.H. model: L.H. side

• Count the number of L.E.D. flashes during
5 to 10 second "OFF" period.

1

N.G.

~CHECK

Measure each sensor resistance.
0.8 -1.2 kn

CHECK

Check warning lamp for deactivation.
When engine starts, warning lamp deactivates.

L O.K.
DRIVE

=
o

SBR529A

O.K.
---+ If Preliminary Check 2 is not performed

and there is abnormal A. B.S. operation,
perform Preliminary Check 2.

Ensure warning lamp remains off while driving.

I



TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Cont'd)
A

,
!

Check whether engine speed is
over 5,000 rpm with vehicle
stopped.

No

Yes Vibration related to sensor may
cause A.B.S. operation.

Check whether electrical equip-
ment switches are operated.

No

Yes Check front wheel sensor shielded
ground.
Refer to Ground Circuit Check.

Refer to Preliminary Check 4
resu It.

Go to Self-diagnosis. (See page
BR-45.)

N.G.

Remedy.

O.K.

Replace
control
unit.

Diagnostic Procedure 2
SYMPTOM: Long stopping distance
Refer to worksheet results.

Check if road condition is
slippery with snow or gravel.

No

Disconnect actuator connector
and check whether stopping
distance is still long.

No

Perform Preliminary Check 1
and air bleeding.

BR- 51

Yes

Stopping distance may be
longer than vehicles which are
not equipped with AB.S.

Refer to Preliminary Check 4
resu It.
Go to Self-diagnosis. (See page
BR-45.)



TROUBLE DIAGNOSES

SBR170B

O.K.,
Replace control unit.

INSPECTION START
Remove battery negative
terminal connector.

Diagnostic Procedure 7
ACTUATOR SOLENOID (L.E.D. flashing number 1 - 4)

nector.
Check resistance between cOn-
trol unit connector (vehicle side)
terminals.
Flashing number 1:
Terminals @ and ®
Flashing number 2:
Terminals @ and @
Flashing number 3 or 4:
Terminals @ and @
Resistance: 0.7 - 1.6n

N.G.

a
CHECK SOLENOID VALVE
RESISTANCE.
Disconnect control unit con-

SBR545A

Control unit connector

~
2

~
gI28121@51~[~2~'WJ
8'7 "14 11~Q19 7 6 4 2 1

Actuator connector

® i5~
~

Disconnect actuator COnnector.
Check resistance between
actuator connector (actuator
side) terminals.
Flashing number 1:
Terminals ® and CD
Flashing number 2:
Terminals ® and @
Flashing number 3 or 4:
Terminals ® and ®
Resistance: 0.7 - 1.6n

O.K. Repair harness between actuator
connector and control unit con-
nector.

N.G.

Replace actuator.

BR-54



TROUBLE DIAGNOSES

Control unit connector

~
DlsaMlMECT

E8

Diagnostic Procedure 9
ACTUATOR MOTOR RELAY (L.E.D. flashing number 9)

INSPECTION START
Remove battery negative
terminal connector.

O.K.

Disconnect actuator connector.
Check resistance between
actuator connector (actuator
side) terminals ® and ®.
Resistance: 38 - 450.

Actuator connector

®~ ~;n~
3 i 4/ '1;0' la

S8R172B

CHECK MOTOR RELAY
SOLENOID RESISTANCE.
Disconnect control unit con-
nector.
Check resistance between con-
trol unit connector (vehicle side)
terminals @ and @L
Resistance: 38 - 450.

§
CHECK MOTOR RELAY
DEACTIVATION.

O.K.

Repair harness
between
actuator and
control unit.

N.G.

Replace
motor
relay.

Perform Electrical Components
Inspection - ACTUATOR.
(See page BR-60.)

OK

NoYes

Yes

Replace fusible link.

Check if motor's fusible link
is blown.
Resistance:

Approximately on

Disconnect actuator connector.
Check continuity between
actuator connector (actuator
side) terminals ® and @.

(;I
I Replace motor relay.

SBR548A

[:tt
DISCONNECT

E8

o

SB R550A

BR-56
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TROUBLE DIAGNOSES

Diagnostic Procedure 11
CONTROL UNIT (L.E.D. flashing number 16)

INSPECTION START

Control unit malfunction.

Replace control unit.

BR-58



TROUBLE DIAGNOSES

ContrOl unit connector ~

3534 32 292827 2 2'2
1ij 17 1514 11 0 9 7 S 4 2 1

Diagnostic Procedure 12
CONTROL UNIT OR POWER SUPPLY AND GROUND
CIRCUIT (Warning activates but L.E.D. comes off.)

+

INSPECTION START

N.G.! Repair ground harness.

Malfunc-
tioning
alternator.

Repair harness
between alter-
nator and
control unit.

N.G.

N,G. Check if control unit "lOA" fuse
is blown.

O.K.

CHECK CONTROL UNIT
POWE R SUPPLY,
Disconnect control unit con-
nector.
Check voltage between control
unit connector (vehicle side)
term inal (1) and body ground
with ignition switch turned on.

OK
CHECK ALTERNATOR L
TERMINAL VOLTAGE.
Disconnect control unit con-
nector.
Check voltage between control
unit connector (vehicle side)
terminal @ and body ground
after engine starting.
Voltage: 6V or more

Check continuity between
control unit connector (vehicle
side) terminal ® and body
ground with ignition switch
"OFF".SBR176B

Control unit connector

SBR175B

Control unit connector ~

SBR174B

3534 32
'817 ,514

~
DISCONNECT

E8

O.K.

Replace control unit,

BR-59



TROUBLE DIAGNOSES
'1

"

CAUTION:
Do not hold switch at the
pressure decreasing position
for more than 5 seconds.
Otherwise, solenoid valve
may be overheated and
damaged.

Replace motor relay, if checker
connection is correct.

Replace solenoid valve relay,
if checker connection is correct.

Replace battery with fully
charged new one, if checker
connection is correct.

Replace actuator as assembly,
if Diagnostic Procedures 7 - 12 are
al ready performed and checker
connection is correct.

Valve select switch position R R
is used for 4 channel checking.
In the case of 3 channels, brake
pedal vibration or depression
will not occur in position RR. It
will occur, however, in position
RL.

No

No

Yes

Yes

Bring checker in the vehicle and
depress the brake pedal.
Repeat step [A] .r-

Repeat so that all
valve will be performed.

Check motor relay indicator
for coming on while motor
switch is turned on.

Select one valve.
Select pressure decreasing
position by switch then turn
motor switch on.
Turn motor switch off.
Select pressure increasing
position.

Yes

Turn checker power supply
switch on.
Check power supply indicator
for coming on.

Check checker valve relay
indicator for coming on.

Yes

INSPECTION START

Electrical Components Inspection
ACTUATOR (Not self-diagnostic item)

Check motor for operational
sound beside the actuator in a
qu iet place.

Connect A.B.S. checker to
actuator connector and vehicle
harness with battery terminal
connected and all checker switch
turning off.
Use harness for 3 channel.
Set select switch to 3 channel.

SBR562A

S8R560A'

~

ain switch

~

Motor relay indicator
Power supply
indicator

o

~
Checker: KV999Pl000
Harness: KV999P1 01 0

Motor switch
3,4 select switch

PflfSSuRI;
C'C

'N

~

•• "

Solenoid valve,
indicator

BR-60
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TROUBLE DIAGNOSES

N.G.: No vibration

Change operating valve with
motor switch "ON" and check
for pedal vibration.

N.G.: No vibration
Vibration +-

Replace actuator as assembly
~
.

Electrical Components Inspection (Cont'd)

i
O.K.:

Check brake pedal for vibration
while motor switch is turned on.

Check brake pedal for depression
when select pressure increases.

O.K.

Replace actuator as assembly.

Actuator works normally.

BR-61



CLUTCH

SECTION CL
CONTENTS
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~_.
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Tool name

PRECAUTIONS AND PREPARATION
Preparation (Cont'd)
COMMERCIAL SERVICE TOOLS

Description

Bearing puller Removing release bearing

i
I
j

!,
[
i'
I'
r
"

i,
i,

I
r
I'

Bearing drift

~

'n,,,II'ng ", •• " bwing

aV a: 50 mm (1.97 in)dia.

i

l



/r'
Clevis pin !:aIiJ)/

r Pedal bracket

/

/
,~ 16 - 22

(1.6 - 2.2, 12 - 16)
/ .... ~'V~/"' rn-,

C ----- ~ -J 8 - 11

~
(0.8-1.1,5.8-8.01

o ,I
~
/~ Return spring

,
~

Lock nutJ\~</:.~ 16 22 1162212 ·161

~ \---caa[)
" "-- Peda' stopper

\
",/

~ (")
r-
C
-4
(")
:I:
en
-<en
-4
ms:

(-Clutch disc

/

" Bleeder screw
.
~ ~

6-10(0.6-1.0,4.3-7.2)
C Iu tch con nector

Clutch cover ---,

.I
,I

Snap pi"

;- Clutch master
! cy Iinder

y'O

N·m Ikg-m, ft-lbJ

Apply lith ium -based grease
including molybdenum disulphide.

(f)

n
r
w
(J1
m

("),...
I

,J:.

-'

. -,~ ; . ~ ..•. ~ .. ~ .



HYDRAULIC CLUTCH CONTROL

Clutch Master Cylinder (Cont'd)
INSPECTION
• Check cylinder and piston rubbing surface for uneven wear,

rust or damage, Replace if necessary.
• Check piston with piston cup for wear or damage. Replace if

necessary.
• Check return spring for wear or damage. Replace if neces-

sary.
• Check reservoir for deformation or damage. Replace if

necessary.
• Check dust cover for cracks, deformation or damage.

Replace if necessary.

Operating Cylinder

.. Bleeder screw
~ 6 - 10 N·m

(0.6 . '.0 kg-m, 4.3 - 7.2 ft-Ib)
i /,
I

m@ : Apply rubber grease.
Piston cup m (':!)

~
)

~') \

l Operating cylinder
IE! ® Rubbing surface to piston assembly

Piston spring
Piston assembly

SCL356

INSPECTION
• Check rubbing surface of cylinder for wear, rust or damage.

Replace if necessary.
• Check piston with piston cup for wear or damage. Replace if

necessary.
• Check piston spring for wear or damage. Replace if neces-

sary.
• Check dust cover for cracks, deformation or damage.

Replace if necessary.

CL-7



Withdrawal
lever

Dust cover

CLUTCH RELEASE MECHANISM

m (L) ; Apply lithium-based grease including molybdenum disulphide.

SCL326

REMOVAL AND INSTALLATION
• Install retainer spring and holder spring .

SCL217

• Remove release bearing.

CL 145

.... i

!

I

Press .• • Install release bearing with suitable drift.

SC L222

CL-8



i,-

L.~--.-,
,

CLUTCH RELEASE MECHANISM

INSPECTION
• Check release bearing to see that it rolls freely and is free

from noise, cracks, pitting or wear. Replace if necessary.
• Check release sleeve and withdrawal lever rubbing surface

for wear, rust or damage. Replace if necessary.

LUBRICATION
• Apply recommended grease to contact surface and rubbing

surface.
Too much lubricant might damage clutch disc facing .

. Pack th is recess.

• m©: Apply lithium-based grease including
molybdenum disulphide. SCL223

CL-9
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ENGINE FUEL &
EMISSION CONTROL SYSTEM

SECTION EF&EC
CONTENTS
PREPARATION ... dd •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• EF & EC- 2

PRECAUTIONS __ddd_ •• __ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••• EF & EC- 3
ENGINE AND EMISSION CONTROL OVERALL SYSTEM .. .. . d d EF & EC- 4

ENGINE AND EMISSION CONTROL DESCRIPTION .... d_ ••• d •••••••••••• EF & EC- 9

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION d •• _d_ ••••••••••••••••••••••••••• EF & EC- 14

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION __ EF & EC- 25

TROUBLE DIAGNOSES .._d_ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •• __ , EF & EC- 32

FUEL INJECTION CONTROL SYSTEM INSPECTION _.. EF & EC-129

EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model) EF & EC-132

CRANKCASE EMISSION CONTROL SYSTEM , d __ •• d __ •••••••••••••••••••••••••••••••••••• EF & EC-134

SERVICE DATA AND SPECIFICATIONS (S.O.S.) . EF & EC-136

When you read wiring diagrams:
• Read GI section, "HOW TO READ WIRING DIAGRAMS" .
• See EL section, "POWER SUPPLY ROUTING" for power distribution circuit.
When you perform trouble diagnoses, read GI section, "HOW TO FOLLOW
FLOW CHART IN TROUBLE DIAGNOSES".

I E.C.C.S Wiring Diagram - See pull-out following EL section.

-
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Tool number

Tool name

KV 109D 1050

Ignition timing

adapter coil set

CD KV109D0010

Ignition timing

adapter coil

® KVl 09D0015

Adapter harness

KV109D0020

Checker Box

.,-- ...--. - .-- - .. ~-_ .. ---.

Description

PREPARATION

SPECIAL SERVICE TOOLS

Red L.E.D.~--e-----A-Green

M d . h I 2 • .,:.. /'I L.E.D.
a eswltc ~ __

~
8uzzer

switch

EF & EC-2

- n _

Measuring ignition timing

Reading self-diagnosis indication



E.e.u.
• Do not disassemble E.G_G,S_ control

unit. (E_G_U,)

• Do not turn diagnosis mode selector

forcibly_

• If a battery terminal Is disconnected,

the memory will return to the ROM

value, The E,G,C_S, will now start to

self-control at its initial value_ Engine

operation can vary slightly when the

terminal is disconnected, However,

this is not an indication of a problem.

Do not replace parts because of a

slight variation. (Model with catalyzer)

• Do not apply undue force to

mounting bracket.

• Before connecting Or disconnecting

E_C_U_connector, make sure red and

green L_ED,s are off after turning

ignition key off,

• Always install specified E_C.U_ on car;

otherwise, erroneous engine

operation may result.

• Disconnect connector by pulling it

(not the harness) straighl out.

BATTERY

• Always use a 12 volt battery as

power source,

• Do not disconnect battery cables

while the engine is running_

• Do not reverse polarity of battery

when connecting it. Otherwise, E_C_U.

and/or injectors may be burned_

PRECAUTIONS

E.e.e.S. HARNESS HANDLING

• Securely connect EC,C.S_ harness

connectors_

A poor connection can cause

extremely high voltage to develop in

the coil and condenser. resulting in

damage to ICs_

• Keep E_C.C.S_ harness at least 10 em

(3.9 in) away from adjacent

harnesses, to prevent an E_G.C.S_

system malfunction due to receiving

external noise, degraded operation of

ICs, etc.

• Keep E_C,C.S. parts and harnesses

dry.

• Before removing parts, turn off

ignition switch and then disconnect

battery ground cable_

• Before connecting connector. make

sure all pins are straight.

WIRELESS EQUIPMENT

• When installing a CoB, ham radio or a

mobile phone, be sure to observe

the following, as installation location

may affect th e electronic control

systems_

1) Keep antenna as far as possible

away from electronic control units_

2) Keep antenna feeder line more than

20 em (7_9 in) away from harness of

electronic controls_

Do not let them run parallel for a

long distance_

3) Adjust antenna and feeder line so

that standing-wave ratio can be kept

smaller.

4) Be sure to ground radio to vehicle

body_

EF & EC-3

E.e.e.S_ PARTS HANDLING

• Handle air flow meter carefully to

avoid damage_

• Do not disassemble air flow meter.

• Do not clean air flow meter with

detergent.

• Do not shock or jar the crank angle

sensor.

INJECTOR

• Do not disconnect injector harness

connectors with engine running_

• Do not apply battery power directly

to injectors; otherwise injectors will

be damaged,

FUEL PUMP

• Do not operate fuel pump when there

is no fuel in lines_

• Do not reuse fuel hose clamps.

• Tighten fuel hose clamps to the

specified torque,

WHEN STARTING

• Do not depress accelerator pedal

when starting_

• Immediately after starting, do not rev

up engine unnecessarily_

• Do not rev up engine just prior to

shutdown_

SEF398H



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

/ \, \

E.C.C.S. control unit

~-.-~--~-

SEF395H

EF & EC-4



Pressure regulator (P. R.)
control solenoid valve

.,~~.~,_-...".,.

Inspection lamps
(On the control unit)

<-Model with catalyzer

Injectors

Power transistor

Air conditioner relay

Air regulator

Auxiliary air control
(A.A.C.) valve

Fuel pump

Fuel pressure control

Exhaust gas sensor
monitor<- & self-diagnosis

Ignition timing control

Idle speed control

Air regulator control

Fuel pump control

Acceleration cut
control

Fuel injection &
mixture ratio control

• Air flow meter
• Engine temperature sensor

EF & EC-7

E.C.C.S.
control
unit

Fail-safe function

System Chart

Idle switch

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine temperature sensor

Ignition switch

Exhaust gas sensor"'

Crank angle sensor

Air flow meter

Neutral switch (MfT)
Inhibitor switch (AfT)

Battery

Detonation sensor

Vehicle speed sensor

Air conditioner switch

Throttle sensor

E.C.C.S. CONTROL



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power Transistor
The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and off,
inducing the proper high voltage in the secondary circuit.

SEF974E

.J"-------' "- ....

'\ Terminal

\

Idle adjusting
screw

"

Magnetic line I
',," Reed

r·~~s~ svvitch
~---=:::7-

"f:}
\~

Field plate

,\-Bimetal

;Slide plate
/

/

•Air
flow

SE F937 B

F.I.C.D. solenoid val",

SE F408 H

Air

SEF040E

Reed
switch

" Magnetic
'-, /-G-'\ / line

.........f", • sr--
',,--.,~
Field plate

SEF624B

Air Regulator
The air regulator provides an air by-pass when the engine is
cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built into the air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idle Air Adjusting (I.A.A.) Unit
The LAA. unit is made up of the AAC. valve, F.LC.D. solenoid
valve and idle adjust screw. It receives the signal from the E.C.U.
and controls the idle speed at the preset value.
The F.LC.D. solenoid valve compensates for changes in idle
speed caused by the operation of the air compressor.

Auxiliary Air Control (A.A.C.) Valve
The E.C.U. actuates the AA.C. valve by an ON/OFF pulse. The
longer that ON duty is left on, the larger the amount of air that
will flow through the AA.C. valve.

Vehicle Speed Sensor
The vehicle speed sensor provides a vehicle speed signal to the
E.C.U.
The speed sensor consists of a reed switch and a speedometer
pinion, which are installed in the transmission, and transforms
vehicle speed into pulse signals .

EF & EC-12
--..,---. --



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

~.

;'

~iezoe lectric
element

,Plunger
\
\

\

SEF626B

SEF016F

SEF256A

Detonation Sensor
The detonation sensor is attached to the cylinder block and
senses engine knocking conditions.
A knocking vibration from the cylinder block is applied as
pressure to the piezoelectric element This vibrational pressure
is then converted into a voltage signal which is delivered as
output

Pressure Regulator (P.R.) Control Solenoid
Valve
The solenoid valve responds to the ON/OFF signal from the
E.G.U. When it is off, a vacuum signal from the intake manifold
is fed into the pressure regulator. When the control unit sends
an ON signal, the coil pulls the plunger downward and cuts the
vacuum signal.

Fuel Filter
The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Carbon Canister (For catalyzer model)
The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

Check Connector for E.C.C.S. Checker Box
The check connector for E.C.C.S. Checker Box is in the vicinity
of the fuse box.

EF & EC-13
. ~,~""._ .... ~.__.- ~ ..-



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Crank angle sensor

Air flow meter

Engine temperature sensor

Idle switch

Fuel Injection Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

Amount of intake air

Engine coolant temperature

Throttle valve idle position

Exhaust gas sensor

Ignition switch

Battery

Throttle sensor

Vehicle speed sensor

Density of oxygen in exhaust gas

Start signal

Battery voltage

Throttle valve opening angle

Throttle valve opening speed

Vehicle speed

E.C.C.S.
control
unit

Injector

BASIC FUEL INJECTION CONTROL
The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the E.C.U. The
basic amount of fuel injected is a program value mapped in the
E.C.U. ROM memory. In other words, the program value is
preset by engine operating conditions determined by input
signals (for engine rpm and air intake) from both the crank
angle sensor and the air flow meter.

VARIOUS FUEL INJECTION INCREASE/DECREASE
COMPENSATION
In addition, the amount of fuel injection is compensated for to
improve engine performance under various operating conditions
as Ifsted below:
<Fuel increase>
1) During warm~up
2) When starting the engine
3) During acceleration
4) Hot~engine operation
<Fuel decrease>
1) During deceleration

EF & EC-14
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:::I(:: catalyzer

! CONTROL
)
E'C.C.S.

control model)
InJecttonpulse Mixture ratiQ feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the
three-way catalyst can reduce CO, HC and NOx emissions. ThisF7~'""' """ -e",,,,m system uses an exhaust gas senso, in the exhaust manifold to

sensor
check the air-fuel ratio. The control unit adjusts the injection

combust'gnFuelInjection pulse width according to the sensor voltage so the mixture ratio
will be within the range of the stoichiometric air-fuel ratio.Engine
This stage refers to the closed-loop control condition. The

SEF6398 open-loop control condition refers to that under which the
E.C.U. detects any of the following conditions and feedback
control stops in order to maintain stabilized fuel combustion.
1) Deceleration
2) High-load, high-speed operation
3) Engine idling
4) Malfunctioning of exhaust gas sensor or its circuit
5) Insufficient activation of exhaust gas sensor at low engine

temperature
6) Engine starting

~
InjeCtionpulse

No.1cylinder

-

No.2cylinder

No.3cylinder

No.4cylinder

SEF976E

n
n

f------1 enginecycle------1

MIXTURE RATIO SELF-LEARNING CONTROL (For
catalyzer model)
The air-fuel ratio feedback control system monitors the air-fuel
signal transmitted from the exhaust gas sensor. This feedback
signal is then sent to the E.C.U. to control the amount of fuel
injection to provide a basic air-fuel ratio as close to the
theoretical air-fuel ratio as possible. However, the basic air-fuel
ratio is not necessarily controlled as originally designed. This is
due to manufacturing errors (e.g., air flow meter hot wire) and
changes during operation (injector clogging, etc.) of E.C.C.S.
parts which directly affect the air-fuel ratio.
Accordingly, a difference between the basic and theoretical
air-fuel ratios is quantitatively monitored in this system. It is
then computed in terms of "fuel injection duration" to auto-
matically compensate for the difference between the two ratios.

FUEL INJECTION TIMING
Fuel is injected once a cycle for each cylinder in the firing order.

EF&EC-1~



No.1 cylinderJl n TL_

No.2 cylinderJl n ~

No.3 cylinderJl n ~

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Fuel Injection Control (Cont'd)
When engine temperature is low, engine starts, or engine load
is heavy, fuel is injected into all four cylinders simultaneously
twice a cycle.

No.4 cyl inder JlL........- __ --'nL..__ ~TL_
~ 1 engine cycle---j

SEF8410

FUEL SHUT-OFF
Fuel to all cylinders is cut off during deceleration or high-speed
operation.

Ignition Timing Control
INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Air flow meter

Engine temperature sensor

Idle switch

Detonation sensor

Ignition switch

Engine speed and piston position

Amount of intake air

Engine coolant temperature

Throttle valve idle position

Detonation signal

Start signal

EF&EC-16

E.C.C.S.
control
unit

I Power transistor I



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

The fuel "pressure-up" control system briefly in-
creases fuel pressure for improved starting per-
formance of a hot engine. Under normal operating
conditions, manifold vacuum is applied to the fuel
pressure regulator. When starting the engine,

SYSTEM DESCRIPTION
Fuel Pressure Regulator Control (Cont'd)

however, the E.CU. allows current to flow through
the ON/OFF solenoid valve in the control vacuum
line, opening this line to the atmosphere. As a
result, atmospheric pressure is applied, throttling
the fuel passage to increase fuel pressure.

START

ON

Ignition OFFswitch

ON

Solenoid OFF
valve

Operates

Does not
Pressu re ope rate
regu lator
control I

system I
I
I
I
I 180 sec.I •
I

OFF

Does not
ope rate

I
I
I
I
I
I

••. 1

SEF410H

Acceleration Cut Control
INPUT/OUTPUT SIGNAL LINE

Throttle sensor

Crank angle sensor

Throttle valve opening angle

Engi ne speed

E.C.C.S.
control
unit

Air conditioner
relay

,
j'!

SYSTEM DESCRIPTION
When E.CU. detects heavy load conditions, air
conditioner is turned off for a few seconds.
This system improves acceleration when air con-
ditioner is used.

EF & EC-20



Direct Ignition System
This system has no conventional distributor and coils are fitted directly to each spark plug.
high-tension wires. Small, very efficient ignition

SYSTEM DESCRIPTION
The exhaust gas sensor heater helps activate the
sensor quickly to stabilize closed-loop control
under all operating conditions.

$EF422G

No.4

20 (68)

80 (176)

Exhaust gas sensor heater

No.3

Engine temperature preset value
°c (oF)

No.2

~--~.-_---""-~ •..- ..

No.1

Power transistor relay

Sta rt

ELC.S.
control
unit

Running

Engine condition

Power
trans isto r

Exhaust Gas Sensor Heater Control (For
catalyzer model)
INPUT/OUTPUT SIGNAL LINE

Fail-safe System
ENGINE TEMPERATURE SENSOR
MALFUNCTION
When engine temperature sensor output voltage is
below or above the specified value, engine tem-
perature is fixed at the preset value as follows:

EF & EC-21

Engine
temperature
sensor

Engine speed

Amount of intake air

Engine coolant temperature

4349
16 1

E.C.U.2
3

11

~
• __ •• _ nn _

Air flow
meter

To starter ••

Crank angle-
sensor

OFF Ace ON ST

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

E.C.C.S.
relay

Batte-ry

Ignition
switch

Engine temperature sensor

Air flow meter

Crank angle sensor

AIR FLOW METER MALFUNCTION
If the air flow meter output voltage is above or
below the specified value, the E.C.U. senses an air
flow meter malfunction. In case of a malfunction,
the throttle sensor substitutes for the air flow
meter.
Though air flow meter is malfunctioning, it is
possible to drive the vehicle and start the engine.
But engine speed will not rise more than 2,000
rpm in order to inform the driver of fail-safe
system operation while driving.

r
I
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont'd)
CHECKING IGNITION TIMING AND IDLE SPEED
Checking idle speed

Idle speed:
M/T: 850 ± 50 rpm
A/T: 850 ± 50 rpm (in "N" position)

If idle speed is not within specific value, refer to IDLE
SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION.
• METHOD A (With pulse type tachometer)

Clamp loop wire as shown .

• METHOD B (With voltage type tachometer)
1. Disconnect check connector for tachometer.

2. Connect tachometer using suitable tool.

Checking ignition timing
Ignition timing: 15° ±2° B.T.D.C.

If ignition timing is not within specific value, adjust ignition
timing as shown .

• METHOD A (Without Tool)
1. Remove ornament cover.

EF & EC-22
n
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Co nt' d)
2. Remove No. 1 ignition coil.

\

EF & EC-23

3. Connect No. 1 ignition coil and No. 1 spark plug with
suitable high-tension wire as shown, and clamp this wire
with timing light clamp.

For above procedures, enlarge suitable high-tension wire end
with insulating tape as shown.

4. Check ignition timing.
5. Install No. 1 ignition coil and ornament cover.

SEF131F

~W.'\8)
APpro""

Unit: mm (in)

SEF457F

Approx,
14 (0.55)

-
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont'd)
• METHOD B (With Tool KV109D10S0)
1. Disconnect connector of power transistor unit.

2. Connect Tool and clamp wire as shown.

Align direction marks on Tool and timing light clamp if
aligning mark is punched.

SEF455F

EF & EC-24
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Preparation
Make sure that the following parts are in good
condition.
• Battery
• Ignition system
• Engine oil and coolant levels
• Fuses
• E.C.C.S. harness connectors
• Vacuum hoses
• Air intake system

(oil filler cap, oil level gauge, etc.)
• Fuel pressure
• Engine compression
• Throttle valve
• Fuel pressure regulator control system

Notice
1. Turn off air conditioner and headlamps.
2. During checking and adjusting, make sure

engine is at normal operating temperature.
3. Set shift lever in "Neutral" position ("N" or "P"

position for automatic transmission).
4. Engage parking brake and lock both front and

rear wheels with wheel chocks.
5. Measure "CQ"% with air cleaner installed.
6. When measuring "CO" percentage, insert

probe more than 40 cm (15.7 in) into tailpipe.
7. Make sure fuel pressure regulator control

system does not operate:

EF & EC-25



Run engine at about 2,000 rpm for about 2
minutes under no-load .

' __---ID-L-E-S-P-E-E-D/-I-G-N-IT-IO-N-T-I-M-IN-G-I-I_D_LE_M_IX_T_U_R_E_R_A_T_IO_IN_S_P_E_C_T_IO_N _

,"I

T
@

3 4 5

K1
• 'Cf,lD1IlrfwI' 8

SEF477B

Make sure that inspection lamp (Green) on control
unit goes on and off periodically more than 9
times during 10 seconds at 2,000 rpm under
no-load. (Select mode I or II)

O.K. N.G.

Race engine two or three times under no-load,
then run engine at idle speed.

SEF433D

Set the diagnosis mode of E.C.U. to No.2 mode
and check that inspection lamps (Red and Green)
on control unit blink at 2,000 rpm under no-load. No
They should blink simultaneously.

Yes

( INSPECTION END ) ©

II ""-"'IT Bca<NECTOR II ~ IV,.
@lli)~iO

~
J"m'" Woo

SEF547H

SEF333C

Check exhaust gas sensor harness:
1) Turn off engine and disconnect battery ground

cable.
2) Disconnect connector from Control Unit.
3) Disconnect exhaust gas sensor harness connector

and connect terminal for exhaust gas sensor
harness connector to ground with a jumping
wire_

4) Check for continuity between terminal No. 29
and ground metal on vehicle body.

5) Connect Control Unit connector and battery
ground cable.

Continuity exists O.K.
Continuity does not exist N.G.

O.K. N_G.

• Disconnect engine temperature sensor harness
connector.

• Connect a resistor (2.5 kfl) between terminals
of engine temperature sensor harness connector.

• Disconnect A.A.C. valve harness connector.

@

EF & EC-27
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@

Start engine and warm it up until water tem-
perature indicator points to the middle of gauge.
(Wait more than 5 minutes after engine starK)

J
Race engine two or three times under no-load then
run engine at idle speed_

~
Check "CO"%

Idle CO: Less than 8%
Make sure engine runs smoothly.

Nter checking CO%
1) Disconnect the resistor from terminals of engine

temperature sensor harness connector.
2) Connect engine temperature sensor harness con-

nector to engine temperature sensor.
3) Connect A.A.C. valve harness connector.

N.G.~ O.K.

~ Connect exhaust gas sensor harness connector_I

Replace exhaust gas sensor and make sure that in-
spection lamp (Green) on control unit goes on and
off more than 9 times during 10 seconds. (2,000
rpm)

N.G·l O.K.

Replace E.C.U_ l .
I

•• .,1 Replace air flow meter. I
I I

EF & EC-28



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

A

Disconnect A.A.C. valve harness connector.

Adjust idle speed to 800 rpm by turning idle speed
adjusting screw.

Connect A.A.C. valve harness connector.

EF & EC-30
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SEF457C

N.G.

)INSPECTION END(

Disconnect A.A.C. valve harness connector.

Stop engine.

Adjust idle speed to 800 rpm by turning idle speed
adjusting screw.

Connect A.A.C. valve harness connector.

Turn variable resistor of air flow meter 2 full turns
counterclockwise.

Idle speed: rpm M/T 850±50
A/T 850±50 (in "N" position)

Ignition timing: 1So±2° B.T.D.C.
Refer to page EF & EC-22.

Drill a hole in seal plug which seals air flow meter
variable resister and remove seal plug.

Adjust mixture ratio with engine speed set at
maximum by turning variable resistor.

Install air flow meter on vehicle.
Start engine and warm it up untill water tem·
peratUre indicator points to the middle of gauge.

INSPECTION START

Turn off engine and remove air flow meter from
vehicle.

Race engine two or three times under no-load, then
run engine at idle.

Check and adjust idle speed and ignition tim ing.

Confirm that engine is at normal operating tem-
peratu re.

Check idle speed.

Idle speed: rpm M/T 850±50
AfT 850±50 (in "N" position)

O.K.

IDLE SPEEDIIGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

SEF648H

For non-catalyzer model
[Without "CO" ~meter]

-
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Diagnostic Procedure 12
AUXILIARY AIR CONTROL (A.A-C.) VALVE _ __ EF & EC-106

Diagnostic Procedure 13
LA-A. CONTROL (F_LC.D. CONTROL) _..__ _.__.._ .. EF & EC-108

Diagnostic Procedure 14
AIR REGURATOR _.._ __ __ _ _ _. . EF & EC-110

Diagnostic Procedure 15
INJECTOR _ _ __ _ EF & EC-112

Diagnostic Procedure 16
PRESSURE REGULATOR (P.R.) CONTROL SOLENOID VALVE EF & EC-114

Diagnostic Procedure 17
NEUTRAL AND INHIBITOR SWITCH ._ EF & EC-116

Diagnostic Procedure 18
ACCELERATION CUT CONTROL .. .._ __ __ EF & EC-118

Electrical Components Inspection . . . __ EF & EC-119

TROUBLE DIAGNOSES
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Customer name MRIMS Model & Year VIN

Engine # Trans_ Mileage (kilometer)

Incident Date Manuf. Date In Service Date

0 Impossible to start 0 No combustion 0 Partial combustion

o Startability
0 Partial combustion affected by throttle position
0 Partial combustion NOT affected by throttle position

o Possible but hard to start 0 Others [ ]

o Idling
o No fast idle 0 Unstable 0 High idle 0 Low idle
o Others [ ]

Symptoms o Stumble 0 Surge 0 Detonation 0 Lack of power
o Driveability o Intake backfire 0 Exhaust backfire

o Others [ ]

o At the time of start 0 While idling
o Engine stall o Wh ile accelerating 0 While decelerating

o Just after stopping 0 While loading

Incident occurrence
0 Just after del ivery 0 Recently
0 In the morning 0 At night 0 In the daytime

Frequency 0 All the time 0 Under certain conditions 0 Sometimes

Weather conditions 0 Not effected

Weather 0 Fine 0 Raining 0 Snowing 0 Others [ ]

Temperature 0 Hot 0 Warm 0 Cool 0 Cold 0 Humid of

Engine conditions 0 Cold 0 During warm·up 0 After warm-up

Engine speed I I I I I I I I I
0 2,000 4,000 6,000 8,000 rpm

Road conditions o In town ,b In suburbs 0 Highway 0 Off road (up/down ~

Driving conditions o Not affected
o At starting 0 While idling 0 At racing
o While accelerating 0 While cruising
o While decelerating 0 While turning (RH/LH)

Vehicle speed I , I , I , I , I . I , I
0 10 20 30 40 50 60 MPH

Check engine light o Turned on 0 Not turned on

KEY POINTS

WHAT .
WHEN .
WHERE .
HOW

Vehicle & engine model
Date, Frequencies
Road conditions
Operating conditions,
Weather conditions,
Symptoms

--~-------.
TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET
There are many kinds of operating conditions that lead to
malfunctions on engine components.
A good grasp of such conditions can make trouble-shooting
faster and more accurate.
In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-
shooting.

Worksheet sample

EF & EC-36
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TROUBLE DIAGNOSES

Diagnostic Table
To assist with your trouble diagnoses, some typical diagnostic procedures for the following symptoms are
described.

REMARKS

In the following pages, the numbers such as 0, 8 in the above chart correspond to those in the
service procedure described below.
Possible causes can be checked through the service procedure shown by the mark "0 ".

\
j
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POSSIBLE CAUSES 0 f) 8 0 "SPECIFICATIONS Mixture ratio 0 0 0

Fuel pressure (too low) 0-
Ignition timing 0-

FUEL SYSTEM Fuel pump 0--
Fuel pump relay (open circuited) 0

Injectors (clogged) 0

SYMPTOM & CONDITION

TROUBLE DIAGNOSES
Diagnostic Table (Cant' d)

2 Impossible to start - partial combustion

SERVICE PROCEDURE

o

1:-:--~
~

I Fuel pump
SEF279G

Listen for fuel pump
operating sound.

I O.K.

LISTEN
N_G.___ Check injector cirCuit.

[seepage EF & EC-112.]

MEASUREe Fuel pressure gauge

@
"\\ "".6"

Connect vacuum hose to
pressure regulator and
measure fuel pressure_

1
Check idle mixture
ratio.
[See page EF & EC-25.J

•

fj

~ >/'/1 Injector
< 11

< • SEF280G

Listen for injector operating
sound.

Improved

APPLY

••

_
~
P~~~~:E

SEF291G
Remove vacuum hose from
pressure regulator, and
apply vacuum and/or
pressure, and try to stan.

_Adjust ignition timing_
[see;age EF & EC-22.J

NG._____ Check fuel pump and/or

related circuits_
[See page EF & EC-102-1

CHECK

LISTEN

"

Check ignition timing.

EF & EC-40



SERVICE PROCEDURE

TROUBLE DIAGNOSES
Diagnostic Table (Cont' d)

SYMPTOM & CONDITION 10 Abnormal idling -low idle (after warm-up)

f) CHECK
0

CHECK o CHECK

Throttle chamber Throttle chamber

~

BIOWb'

~~
~~(~f:'

~

~"-/~'1.•... --"

SEF300G I SEF28;-C, J$JoG

Check blow-by hose for Check throttle chamber Check throttle valve for
clogging.

1"G
pOrts for clogging. clogging.

1"Gt·G
.

Clean or replace the hose. Clean the pOrts. Clean the valve.

CHECK

Adjust ignition timing.
[Seepage EF & EC-22.J

Check ignition timing.1N.G.

POSSIBLE CAUSES 0 f) 8 0 0 0 0
SPECIFICATIONS Mixture ratio 0 0

Ignition timing (too retarded) 0

INTAKE SYSTEM Throttle chamber (with ports clogged) 0..
oiTh rattle valve (clogged) I..

CONTROL SYSTEM Crank angle sensor 0
' ..--

Air flow meter I
1

i 0 I
1--- ---_.---. __ .._--. TEngine temperature sensor 0 0

SEF291 G

APply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.

~

.VACUUM
_ PRESSURE

-- Pressu re
regu fator

RUNf) Check the malfunctioning

g parts and/or circuits.
START [See page EF & EC-84

• ..-~ :: 0:. @"IltN.G.(airflowmeter),E~) '1ft ;ji! -----to- page EF & EC-S6
(engine temp. sensod.]

Ignition
Engine temp. switch
sensor SE F292G

SEF285G

~
PERFORM

Self.diagnosis
Mode III

Perform self-diagnosis Modes
III and V (for air flow meter,
and engine temp. sensor.)1N.G.

Improved
----+ Check idle mixture

ratio.
[Seepage EF & EC-25.]

No change
_ Check load signal circuit.

[See E L section.]

APPLYo

Start and run engine with
engine temp. sensor connector
disconnected.

EF & EC-48
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N.G.

CHECK

Throttle chamber
o

CRANK

Check sensor circuit.
[See page EF & EC-86
(engine temp. sensor).
page EF & EC-82
(crank angle sensor),
page EF & EC-84
(air flow meter).]

(( START

.~" -U, ~E2J ~1:1~ ~
~

Ignition
Engine temp. switch
sensor SE F292G

Start with engine
temp. sensor connector
disconnected.

~SE F289G

Check throttle chamber
ports and valve fOr clogging.

~
N.G.

Clean the ports and/or
throttle valve,

-
N.G.

CHECK

PERFORM

Perform self-diagnosis Mode
III (for engine temp. sensor.
crank angle sensor and
air flow meter).

Selh::1iagnosis
Mode 1lI

SEF293G

Make sure air regulator
stays closed after warm·up.

~
N.G.

Check air regulator and/or
its circuit.
[See page EF & EC-110J

CHECK
f)

Check A.A.C. valve
'and/or its circuit
[See page

EF & EC-106.J

MEASURE

Self-diagnosis
Mode IV

CHECK

o

Fuel pressure

Connect vaCuum hose to
pressure regulator and
measure fuel pressure.

~
Check idle mixture
ratio.
[See page EF & EC-25.J

PERFORM

Perform self-diagnosis
Mode IV (for idle switch).1N.G.

Check the idle switch circuit.

[See page EF & EC-94.J

8
Leak

. ()
Engine Ii/~

~SEF301G

Check intake system for
air leaks.

~
O.K.

N.G·lCheck throttle wire for
rough sliding.

Repair/replace the part.

Improved 0
••

1

CHECK

REMOVEo

SEF981 F

Check terminal voltage of
F.I.C.D. solenoid while
idling.

Check the part and/ or circu it.
[See HA section.]

EF & EC-49

Check ignition timing.1N.G.

2·---
Pressu're
regulator

SEF291G

Remove vacuum hose from
pressure regulator, and try to start.

Adjust ignition timing.

[See page EF & EC-22.J

POSSIBLE CAUSES 0 0 0 0 0 (it 8 fit 0 tli) 4D
SPECI FICA TIONS Mixture ratio 0 0 0 0 0

Ignition tim ing (too advanced) 0

INTAKE SYSTEM Air duct (leaks) 0
Throttle chamber (air leaks) 0
Throttle valve (stuck co.ntrol wire) 0
Intake manifold (gasket) (air leaks) 0
Air regulator (stuck open) 0
AA.C. valve 0
F.I.C.D. solenoid (remaining ON) 0

CONTROL SYSTEM Crank angle sensor 0
~'~~m,"

Air flow meter 0. --
Engine temperature SenSor 0 0,-.
Idle switch (remaining OFF) 0 0

OTHERS Battery (voltage too low)

SERVICE PROCEDURE
CHECK

TROUBLE DIAGNOSES
Diagnostic Table (Cant' d)

SYMPTOM & CONDITION 11 Abnormal idling - high idle (after warm-up)



N.G.
__ Check air regulator and/or

its circuit.

[See page EF & EC-110.]

CHECK

Air regulatOr

CHECK

Check A.A.C. valve

and/or its circuit.

(See page

EF & EC-10S.]

o

SEF293G

Make sure air regulator

stays open before warm-up.

NG
~Adjust ignition timing.

(See page EF & EC-22.]

Improved

__ Check idle mixture

ratio.

(See page EF & EC-25.J

J;f;::~:;s;~ ~r~~~S

~

J

RUN
(:)

N.G. ij,8
c

(ifT N.G.

~ Ignition

Engine temp. switch

sensor SEF292G

Start and run engine with

engine temp. sensor

connector disconnected.

CHECK

PERFORM

Self-diagnosis

Mode III

o

o

EF & EC-50

SEF285G

Perform self-diagnosis

Mode III (for

engine temp. sensor).

SEF284G

Check ignition timing.

SEF291G

Apply vacuum/pressure to

pressure regulator after

disconnecting vacuum

hose, and check idling.

POSSIBLE CAUSES 0 8 0 0

"
0

SPECIFICATIONS Mixture ratio 0 0

Ignition timing 0

INTAKE SYSTEM Air regulator (not open enough) 0

A.A.C. valve 0

CONTROL SYSTEM Engine temperature sensor 0 0

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 121 Unstable idling - before warm-up I

SERVICE PROCEDURE
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'''",

""~'"
Improved ---

....• Replace the sensor,

No change
•• Check idie mixture

ratio.

[See page EF & EC·25.]

N.G.
------.Check the idle switch

circuit.

[See page EF & EC-94.]

o

•. Check idle mixture

ratio,

[Seepage EF & EC-25.J

DISCONNECT

\I,

E'h'"
~
9';

~
'f='"senSOr

(',,~ ',)

'--~ -

SEF307G

Disconnect exhaust gas

Sensor can nectar, and try

to drive.

Self-diagnosis

Mode IV

CHECK
8 Ignition coil

-~
I SEF42BH

Remove spark plugs and

check their ignition sparks,

PERFORM

SEF285G

Perform self-diagnosis

Mode IV (for idle switch).
MEASURE

o Fuel pressu re gauge

r@

~,
Co""~' ~O~"~::::~: '\

pressure regulator and

measure fuel pressure while

driving.

~ Check the malfunctioning

parts and/or circuits.

[See page EF & EC-84

(air flow meter),

page EF & EC-82

(crank angle sensor).

page EF & EC-86

(engine temp. sensor).]

N.G.

Improved

~

N.G.
------. Repair/replace the part,

f)

Self-diagnosis

~~

V

-_ ~ ."d=>

9-'·
PERFORM

Self-<.liagnosis

Mode III

SEF285G

Perform self-<.liagnosis Mode III

and V (for air flow meter, crank angle

sensor and engine temp. sensor).

o CHECK

;:l
N,G.

" " / : , 0 @_ ------. Check Ignition signal circuIt.

c':"!~ '
)

,I,' KV109D10S0 [Seepgae EF & EC-90.]
lj/""~ I \

--'Ii I' '61 ,-
'
J.

' \ Power transistor
/ (- r unit

i!//><~~--- ~_~ ~~~~~t~
SEF418H

Check flashes of timing

light for weakness.

CHECK

Leak

r")
Engine SI!'-'

~SEF301G

Check intake system for

air leaks.

o REMOVE

Pressure regulator

SEF291 G

Remove vacuum hose from

pressure regulator. and try to drive.

POSSIBLE CAUSES 0 8 0 0 0 0 0 (j)

SPECI FICATIONS Mixture ratio 0 0 0 0
.-".-

Fuel pressure 0 0

fUEL SYSTEM Fuel filter (clogged) 0
--

Fuel line (clogged) 0
-

Injectors (clogged I 0

IGNITION SYSTEM Power transistor 0 0

Ignition coil 0 0 I
-~~~ -

Spark plugs (ignition leaks, improper gap) 0
-- ._.

INTAKE SYSTEM Air duct (leaks) 0

CONTROL SYSTEM Crank angle sensor 0 0

Air flow meter 0

Engine temperature sensor 0 0

Exhaust gassensor 0
~,-- .,-.."" -

Idle switch (remaining OFF) 0
".m",,· ~..~ ,_.

OTHERS Fuel (poor quality I

SERVICE PROCEDURE

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 14 Poor driveability - stumble (while accelerating)



Self-diagnosis

Mode IV

o

SEF285G

Perform self-diagnosis

Mode IV (for idle switch).

~
N.G.

Check the id Ie switch

circuit.

[See page EF & EC-94.]

Improved

•• Replace the sensor.

No change

•• Check id Ie m ixtu re

ratio.

[See page EF & EC-25.J

PERFORM

DISCONNECT

E()

•• Check idle mixture

ratio.

[Seepage EF & EC-25.J

E'""""9

~~

:~
senSOr

r-~ ..
lw~-'

SEF307G

Disconnect exhaust gas sensor

connector, and try to drive.

EF & EC-53

---._--

CHECK

MEASURE

6 Fuel pressure gauge

tp

~~
" .~

"""G
Connect vacuum hose to

pressure regulator and

measure fuel pressure while

driving.

•• Check the malfunctioning

parts and/or circuits.

[See page EF & EC.82

(crank angle sensor),

page EF & EC.84

(air flow meter),

page EF & EC-90

(ignition signal).]

TROUBLE DIAGNOSES

Diagnostic Table (Cant'd)

15 Poor driveability - surge (while cruising)

Check ignition timing.

l N.G .

Adjust ignition timing.

[See page EF & EC-22.J

N.G.

Improved

~

o

CHECK

REMOVE

Self-<:iiagnosis

~

V

-~:,,~~-""-~ ~""""""\

o

e
Pressure regulator

~

--'-/..

PERFORM

Self-<:iiagnosis

Mode III

Leak

Engine c'J

~SEF3Q1G

Check intake system for

air leaks. I
••. N.G.

Repair/replace the part.

SE F291 G

Remove vacuum hose

from pressure regulator,

and try to drive.

SEF285G

Perform self-<:iiagnosis Mode

III and V (for crank angle

sensor, air flow meter and

ignition signal).

POSSIBLE CAUSES 0 f) 9 () 0 0 fj

SPECIFICATIONS Mixture ratio (too lean) 0 0 0 0

Fuel pressure (low) 0 0

(gnition timing 0

IGNITION SYSTEM (missing) 0

INTAKE SYSTEM Air duct (leaks) 0
-

Throttle chamber (air leaks) 0

Intake manifold (gasket) (air leaks) 0

CONTROL SYSTEM Crank angle sensor 0
-~._-

Air flow meter + 0
---

Exhaust gas sensor
I 0

"-- ... ~.~,~.
Idle switch 0

SERVICE PROCEDURE

-



TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 181 Engine stall - during start-up I
POSSIBLE CAUSES 0 8 0 0 " 0 f) (;)

SPECIFICATIONS Mixture ratio !too rich/too lean) 0 0 0

Ignition sparks (weak) 0

Ignition timing 0

Compression pressure (too low) 0
1----

FUEL SYSTEM Canister (too much evaporation to intake) 0~- ---
IGNITION SYSTEM Spark plugs (wet with fuel, improper gap) 0

INTAKE SYSTEM Thronle valve (not open enough) 0

CONTROL SYSTEM Exhaust gas sensor
, 0

1

SEF309G

MEASt,JRE

)

DISCONNECT

i"~)

COMPRESSION

PRESSURE

o

III

EXhaustga

~

lI
~

sensor

[10:·:
SE F307 G

Disconnect exhaust gas

sensor connector and try

to drive.

Check cylinder head and

gasket.

[See EM section.]

Measure compression

pressu reo

N.G.
__ Repair/replace the part.

ratio.

[See page EF & EC-25.J

Improved
Replace the sensor. 11

CHECK

fJ Throttle chamber

~
2:"i-h rattle valve

SEF290G

Check throttle valve for

rough movement.

CHECK

o Ignition coil

:~
, , SEF428H

Remove spark pi ugs and

CheC'\ their ignition sparks.

Improved No change fj)
•• Check idle mixture ••

EF & EC-56

APPLY

~

.p~~~SUUU
R~

Pressu re

regulator

SEF291G

Apply vacuum/pressure to

pressure regulatOr after

disconnecting vacuum

hose, and try to drive.

N.G
_Adjust ignition timing.

(See page EF & EC-22.J

No

change

Improved

_ Replace the canister and/or

the hoses.

TRY

CHECK

o Timing

li9

~~

@~"G

o

Check ignition timing.

-- ...""---.--.-"--

Canister purge
SEF314G

Shut evaporated fuel to

intake valve and try to drive.

@) CHECK

;l
N.G.

'" '·
V

·) I' 0-...' _ - Check ignition signal circuit .
• -".1 I II ._ ,

'-,k) e 'KY109D15~SO (Seepage EF & EC·90.J

-1;J ,\',~ .... ~-,' ,'-
( .....i'- ~_. I (-> I I

/ \' ' __ J. _ Power tr;;lnsistor

1>;:-::-;;:'-:::., ~·~l~:
SEF41SH

Check flashes of timing

I ight for weakness.

SERVICE PROCEDURE



TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

YMPTOM & CONDITION 211 Engine stall - while cruising I

POSSIBLE CAUSES 0 8 9 0 0

SPEC I FICATIONS Mixture ratio 0 0

Ignition sparks (weak, missing) 0 0

CONTROL SYSTEM Crank angle sensor 0

Air flow meter 0

EXhaust gas sensor 0 0

CHECK

8 Ignition coil

£
• SEF428H

Remove spark plugs and

check their ignition sparks.

No change

II> Check idle mixture

ratio.

[See page EF & EC-25.J

Improved

II> Replace the sensor.

EF & EC-59

Disconnect exhaust gas

sensor connector, and try

to drive.

DISCONNECT
()

" Check ignition signal circuit.

[See page EF & EC-90J

"

•• Check the circuits.

(See page EF & EC-82

(crank angle sensor).

page E F & EC-84

(air flow meter!.]

o
PERFORM

Self-diagnosis

Mode III Self.diagnosis

~

.• Move V

• J". ("" t,.

~ ': . <_.\
--.!

o 'I CHECK

~

N.G.

~ I II, @)~

1);':<;1 -'KV109D10S0

l(,1 I " \ . _ •

? )f; .'._'" r ~~wer ~ransistor

:/
~

'" -$":--. unit

';/>~-~"'--';< ..' <.g.-I~~
SEF418H

Check flashes of timi ng

Iight for weakness at

constant engine rev.

(1,000 to 2,000 rpm).

CH EC K

8Self-diagnOSiS Mode II N.G.

c:::~~
9time

~
more/1 0 sec.

~
at 2,000 rpm SE F373G

Check mixture nltio by

flashes of inspection

lamps.

SEF285G

Perform self-diagnosis

Mode III and V (for air flow

meter and crank angle sensod.

SERVICE PROCEDURE

--



TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 22 Engine stall - while decelerating/just after stopping

N.G.
_ Check the malfunctioning

parts and/or circuits.

[See page EF & EC-90

(ignition siglal!,

page EF & EC-82

(crank angle sensor).]

PERFORM

Self-diagnosis

Mode V

SEF285G

8

Perform self-d iagnosis

Mode V (for ignition signal

and crank angle sensor).

o
\

CHECK

;:l
N.G.

'F" __

.•

~

-K
~
10:D'O

~
O

:d t"~

" Power transistor

unit

/~~-'-.'f!::",. c:-;:~.,;~-'
SEF418H

Check flashes of timing

light while decreasing

engine speed.

POSSIBLE CAUSES 0 8 0 0 0 0

SPECIFICATIONS Mixture ratio 0 0

Ignition sparks (m issing) 0

Idle speed (too low) 0

IGNITION SYSTEM (m issing) 0 0

INTAKE SYSTEM A.A.C. valve 0 0

CONTROL SYSTEM Exhaust gas sensor 0 0

Crank angle sensor 0

Idle switch (remaining OF F) 0

SERVICE PROCEDURE

MEASURE

Tachometer

2 ' ,
\ I I

1, .....5

o-~ -0

N.G.
_ Adjust idle speed.

[S
~
ge EF & EC-25.J

o
CHECK

Check A.A.C. valve

and/or its circuit.

[See page

EF & EC-'06.]

SE F31 6G

Measure idle speed.

CHECK

o
Self-diagnosis Mode II

9 ';mSS-~
~
':~~~

l
~
:
~~

more/1 0 sec. CtiO:3
at 2,000 rpm

SEF373G

Check mixture ratio by

flashes of inspection

lamps.

DISCONNECT

Disconnect exhaust gas

sensor connector, and try

to drive.

Improved

---- Replace the sensor.

No change .
____ Check idle mixture

ratio.

[Seepage EF & EC-25.J

EF & EC-60

~....,.... .. , .-, .•••••.,,'1T""" ••~,.," •• J

\,



N.G.
---------J>Adjust ignition timing.

(Seepage EF & EC-22.J

--+- Check the part and/or circuit.

[See HA section.J

EF & EC-61

•• Check the idle switch circuit.

[See page EF & EC-94.J

CHECK

Check ignition timing.

o

SE F981 F

Check terminal voltage of

F.LC.D. solenoid.

N,G.

N.G,
__ Adjust idle speed.

[See page EF & EC-25.J

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

& CONDITION 231 Engine 5tall- while loading I

PERFORM

CHECK

Tachometer

, J ,

, I ,

1, .....5

o-~ -6

MEASURE

SEF316G

Self-diagnosis

MOde IV

Check A.A.C. valve

and/or its circuit.

[See page

EF & EC-106.J

o

o

SEF285G

Perform self-diagnosis

Mode IV (for idle switch!.

Measure id Ie speed.

POSSIBLE CAUSES 0 8 0 0 0

SPECIFICATIONS Ignition timing 0

Idle speed (too low) 0

INTAKE SYSTEM A.A.C. valve 0 0

F. LC.D. solenoid (remaining OF F) 0 0

CONTROL SYSTEM Idle switch (remaining OFF) 0 0

SERVICE PROCEDURE

--



SERVICE PROCEDURE

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 24 I Backfire ~ through the intake I

Self-diagnosis

Mode III Self-diagnosis

Mode V

~

..... --------- .'

C'
~

_
~

' 1f'':~y .'" --"~\

SEF285G

Perform self-d iagnosis

Mode III and V (for air flow

meter),

1N.G.

CHECK

N.G.
----+ Adjust ignition timing.

[See page EF & EC-22.]

CLEAN

CHECK

Timing

1'9ht

~

-=

~~
"",.G

o

Check ignition timing.

SEF317G

Clean the injector.

Improved

•. Replace the sensor.

No change

•. Check idle mixture

ratio.

[See page EF & EC-25.J

\1,

EXhaUStga

~

lI
~

sensor

CU'-;
SEF307G

Disconnect exhaust gas

sensor connector, and try

to drive.

(it
DISCONNECT

..N.G.

N.G.
----+ Repair/replace the part.

Improved

------+ Check idle mixture

ratio.

[See page EF & EC-25.J

REMOVE

8
Pressure regulator

Leak

Engine (,;;

~
s:;:'i

~
duct

~

Check intake system for air

leaks.

CHECK

SEF291G

Remove vacuum hose from

pressure regulator, and try

to drive.

1No change

o PERFORM

Self-diagnosis Mode II

~~~
9time

~

more/1 0 sec':::!!3

at 2,000 rpm SEF373G

Check mixture ratio by

flashes of inspection

lamps.

~

_.

o

POSSIBLE CAUSES 0 I) 0 0

"
(it 8

SPECIFICATIONS Mixture ratio (too lean) 0 0 0 0

Ignition timing (too retarded) 0

FUEL SYSTEM I njectors (clogged) 0

INTAKE SYSTEM Air duct (air leaks) 0

Intake manifold (gaskets) (air leaks) 0

CONTROL SYSTEM Air flow meter 0

Exhaust gas sensor 0 0

Check the circuits.

[See page EF & EC-84

(air flow meter).]

EF & EC-62



Improved

--. Check idle mixture

ratio.

[Seepage EF & EC-25.J

N.G .
--. Check the malfunctioning

part and/or circuit.

[See page EF & EC ..90

(ignition signal).]

PERFORM

Self-diagnosis

Mode V

o

APPLY

PRESSURE

2·- -----,
-,"-- Pressure

regu lato r

SEF291G

Apply pressure to pressure

regulator "her disconnecting

vacuum hose, and try to

drive.

SEF285G

Perform self-d iagnosis

Mode V (for ignition signal).

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

I Backfire - through the exhaust I

•• Check idle switch and/or

its circu it_

[See page EF & EC-94.J

N.G.

N.G.

----. Replace the element.

PERFORM

EF & EC-63

AIR CLEANER

ELEMENT

CHECK

o
Self-diagnosis

Mode IV

o

SEF320G

Check air cleaner element

for clogging.

SEF285G

Perform self-diagnosis

Mode IV (for idla switch).

SERVICE PROCEDURE

POSSIBLE CAUSES 0 8 9 0

SPECIFI
~
ONS Mixture ratio (too rich) 0 0

FUEL SYSTEM Injectors (fuel leaks) 0

, IGNITION SYSTEM .._ (missing) 0

INTAKE SYSTEM Air cleaner element (clogged) 0

CONTROL SYSTEM Idle switch (remaining OFF) 0

--



TROUBLE DIAGNOSES

Self-diagnosis - Mode ill (Cont'd)

RETENTION OF DIAGNOSTIC RESULTS

The diagnostic result is retained in E.C.U. memory until the

starter is operated fifty times after a diagnostic item is judged

to be malfunctioning. The diagnostic result will then be can-

celled automatically. If a diagnostic item which has been judged

to be malfunctioning and stored in memory is again judged to

be malfunctioning before the starter is operated fifty times. the

second result will replace the previous one. It will be stored In

E.C.U. memory until the starter is operated fifty times more.

RETENTION TERM CHART (Example)

200

SEF793D

150

- - - .,- - - - - - - - - - - --

STARTER OPERATING TIMES

100

Malfuncrion detecring point

~'l///////l.{,J Retention term

- --~.~_ •..•

EF & EC-69

50

50 times

11

13

If the same diagnostic item is-

judged to be malfunctioning before

the starter is operated fifty times,

it will be stored in E.C.U. memory

until the starter is operated fifty

times from this point in time.

-----

CRANK ANGLE

SENSOR

ENGINE TEMP.

SENSOR

Code

No.

'--

-



SENSOR • The engine temperature sensor circuit

is open or shorted.

Code No_ 13
(An abnormally high or low oUtput

voltage is entered. )

-.- (0. ){fQ m ••••

"""'

.- Engine temperature sensor circuit

Red Green

• •• €W'::}\~ .... ,., '..., ........ ,.
-.;;;;:.:. ".;. ::::~;... ;:::~::.,

SYSTEM INSPECTION

Se e page EF & EC-86.

SYSTEM INSPECTION

See page EF & EC-82.

SE F043F

SEF045F

SEF042F

SEF044F

• Either 1
0

or 180
0

signal is not entered

for the first few seconds during engine

cranking.

• Either 1° or 180
0

signal is not input

often enough while the engine speed

is higher than the specified rpm .

EF & EC-71

Crank angle sensor circuit

TROUBLE DIAGNOSES

Self-diagnosis ~ Mode ill (Cont'd)

DECODING CHART

Malfunctioning circuit or parts Control unit shows a

malfunction signal when the

following conditions are

detected.

GreenRed

\2J

~
----- ........ --..-- . " .., .

..::" , ;'

Code No. 11

ENGINE TEMPERATURE

CRANK ANGLE SENSOR

AIR flOW METER • The air flow meter circuit is open or

shorted.

Code No. 12
(An abnormally high Or low vol tage

IS entered.)

@Q (O~ -'\------- .m •••

.. , / ...

Air flow meter circuit

Red Green -V
• (I)•..... , ...'.......

{}:( ;:;::::y'

SYSTEM INSPECTION

Seepage EF & EC-84.

Display code

IGNITION SIGNAL • The circuit between power

transistor unit and E.C.U. is opened.

Code No. 21

\iQ) o. ~- .......

" . Ignition signal circuit

Red Green vi". (I):.;,;.:.;."

SYSTEM INSPECTION

Se e page EF & EC-90.

--

I

!
I·
1



SYSTEM INSPECTION

See page EF & EC-98.

SYSTEM INSPECTION

See page EF & EC-90.

• Throttle sensor circuit is open Or

short.

(Output voltage is too high Or too

low.)

• The detonation sensor

circuit is open or shorted.

Detonation sensor circuit

Throttle sensor circu it

TROUBLE DIAGNOSES

Self-diagnosis - Mode m (Cont'd)
Malfunctioning circuit or parts Control unit shows a

malfunction signal when the

following conditions are

detected .

Green

Green

Red

~
'O~

~O
~- " ..

."",,. --- "".."" .
m "" •••

.• ~~ .•••••. ,;' n:""

Red Green

~
;';;"-Q~

~(0~....... --- .
".'m m .m._· " ...... " .
. , ."

Code No. 34

Code No. 55

Red

Code No. 43

DETONATION SENSOR

Display code

THROTTLE SENSOR

SEF984F

EF & EC-72



TROUBLE DIAGNOSES

Self~diagnosis - Mode N

In switches ON/OFF diagnosis system, ON/OFF operation of

the following switches can be detected continuously.

• Idle switch

• Ignition switch' "START"

• Vehicle speed sensor

(1) Idle switch & Ignition switch "START"

The switChes ON/OFF. status at the point when mqde l'i/ is

selected is stored in E.C-U. memory. When either switch is

turned from "ON" to "OFF" or "OFF" to "ON", the red

L.E.D. on E.C.U. alternately comes on and goes off ea.ch

time switching is detected.

(2) Vehicle speed sensor

The switches ON/OFF status at the point when mode IV is

selected is stored in E.C.U. memory. When vehicle speed is

20 km/h (12 MPH) or slower, the green LED. on E.C.U.' js

off. When vehicle speed exceeds 20 km/h (12 MPH), the

green LED. on E.C-U. comes "ON" .

...

EF & EC-73

... ,.""'-



)
SEF872D

Mode V

Flashing 5 times

(

If flashing, count number of

flashes.

See decoding chart.

Turn ignition switch "OFF".

Perform real-time diagnosis

system inspection.

If malfunction part is found,

repair or replace it.

Self-diagnosis - Mode V

In real-time diagnosis, if any of the following items are judged to

be faulty, a malfunction is indicated immediately.

• Crank angle sensor (1800 signal & 10 signal)

• Ignition signal

• Air flow meter output signal

Consequently, this diagnosis is a very effective measure to

diagnose whether the above systems cause the malfunction or

not, during driving test. Compared with self-diagnosis, real-time

diagnosis is very sensitive, and can detect malfunctioning

conditions in a moment Further, items regarded to be mal-

functions in this diagnosis are not stored in E.C.U. memory.

DIAGNOSIS START

TROUBLE DIAGNOSES

SELF-DJAGNOSITC PROCEDURE

DIAGNOSIS END

EF&EC-75

Turn diagnostic mode selector on E.C.U.

fully clockwise.

Make sure that inspection lamps are not

flashing for 5 min. when idling or racing.

O.K.

Start engine.

Pullout E.C.U. from dash side paneL

Turn ignition switch "OFF".

After the inspection lamps have flashed 5

times, turn diagnostic mode selector fully

counterclockwise.

Reinstall the E.C.U. in place.

SEF332D

r
-

:AUTION:

11 real-time diagnosis, pay attention to inspection lamp flashing. E.C.U. displays the malfunction code only once, and does not

lemorize the inspection.

-



SE F330D

SEF725H

'lIJ 'liE
.. \ \ \ I

I" -i__ /

~/}. L J
/ "

TROUBLE DIAGNOSES

Diagnostic Procedure

CAUTION:

1. Before connecting or disconnecting E.C.U. harness con-

nector to or from any E.C.U., be sure to turn the ignition

switch to the "OFF" position and disconnect the negative

battery terminal in order not to damage E.C.U. as battery

voltage is applied to E.C.U. even if ignition switch is

turned off. Otherwise, there may be damage to the E.C.U.

2. When connecting E.C.U. harness connector into E.C.U. or

disconnecting it from E.C.U., take care not to damage pin

terminal of E.C.U. (Bend or break).

3. Make sure that there are not any bends Or breaks on

E.C.U. pin terminal, when connecting pin connectors into

E.C.U.

4. When connecting E.C.U. harness connector, tighten

securing bolt until red projection is in line with connector

face.

5. Before replacing E.C.U. perform E.C.U. input/output signal

inspection and make sure whether E.C.U. functions prop-

erly or not. (See page EF & EC-120.)

6. After performing this "Diagnostic Procedure", perform

E.C.C.S. self-diagnosis and driving test.

SEF649H

EF & EC-78

i
)

'"., "".-,.,,""" ..... ,

\.



ENGINE
TEMPERATURE
SENSOR

CE. F_ L
harness)

TROUBLE DIAGNOSES

Zl;l~L/QFQR'-==========================:::J30-a -

E. C- C_ S.
CONTROL
UNIT ®

Diagnostic Procedure 4

ENGINE TEMPERATURE SENSOR (Code No. 13)

Component location

EF & EC-86

- .- ..,,"-- ,-.~, .. , -.,.



I10.

VEHICLESPEEDSENSOR

(\J
E.
00
o C
L

UJ
OJU]
C<iJ

-- C
OJL
C<tl
~.c

IGNITION SWITCHON or START

FUSE BLOCK" (Refer to "POWERSUPPL Y ROUT) NG"
in EL sectien.)

UP

••

BODYGROUND

S. M. U.
[Ref"" to Iast page
(Fe Ideut page) - ]

E
a
o
L~

UJ
<iJU]
C<iJ
.- C
OKcm
~.c

OJ
U]

<iJCC
.- L
mm
;J:

Diagnostic Procedure 5

TROUBLE DIAGNOSES

I ELECTRI C ISPEED-OMETER

®®

COMBINATION METER

(I) ,L. H. dr Ive mode I

® ,R. H. drive modelo ,A/T mod,,1

@ ,M/T mode I

Y/G

l[
Y;'G

(E. F. L
harness)

5~-Y/G

E- c, C. S.CONTROLUNIT @

VEHICLE SPEED SENSOR

EF & EC-88



TROUBLE DIAGNOSES

Diagnostic Procedure 5 (Cont'd)

)INSPECTION END

1) Repair or replace harness.
2) Check middle harness con-

nector for proper connection.
3) Check S.M.J.

)INSPECTION END

EF & EC-89

N.G.

N.G.
OK

INSPECTION START

CHECK INPUT SIGNAL. OK (
1) Perform switch ON!OFF

diagnosis (in Mode IV).
2) Make sure green L.E.D. on

E.C.U. comes "ON" when
vehicle speed reaches 20 km/h
(12 MPH).

CHECK COMPONENT
(Vehicle speed sensor).
Refer to "Electrical Components
Inspection"
(See page E F & EC-128.)

Reinstall any part removed.

Repair or replace vehicle speed
sensor.

1) Perform switch ON/OFF
diagnosis (in Mode IV) again.

2) Make sure green L.E.D. on
E.C.U. comes "ON" when
vehicle speed reaches 20
km/h (12 MPHj.

(

,-

"

, ,
i

H'· sEF804F



FUSE

~

WJ

CllJ
~

FUSIBLE

LI NK

FUSE AND

FUSI BLE LI NK

(In RELAY BOX)

@)

w

-w

BATTERY

, '
, '

-; :
, '
: :, ,

" ,
(1) ""

~

M29 ::::
r- __ ~ J L.J I

• @-w (E-;;g-r~~--~{)~-~
DETONA TI ON harness no. 2)

SENSOR

(Eng i ne room
harness)

~"'"
jI"'G~

R/L R/L

R/B R/B

(fill (Brown) ®

L'R

j I
L,R

~ R/: :/G ....J

R/W R/W

R/L R/I..

® (White) ®(E. F. I.
harness)

-, ,
, ,, ,
, ,
, ,
,
L

EF & EC-90

® rl1(;]Ii
~ L? IGNITION COIL

AND SPARK PLUG

~

~

~-----~-------~-- --,
.., 1""1 Iv: = «;. '" ::::o NQ. 4 B::Q::ri~ m:J @)

~

~ ® \:::
I~\ 1~1 J , I I

c:- @L'O:FJ LUFJ® ~~ ::,'

E§

~

- II\,.~-2~~ND

8 No.3 L,l..JJ L,l..JJ ~
- = = [!J @)

~

- E.C.C.S. IGNITION

~
--Q, == RELAY COIL RELAY @.OJ)

R/W~

(fill) NO.2

V!~
~

_'
(SUb- tfiIi6' No.
harness) ~

~
ENGINE

GROUND

23-W

50-8

6Q-8

TROUBLE DIAGNOSES

1 07~8
ID8-S

116-8

1-R/W

2-"/Y
~-R/G

10-8

l1-R/L
16- R/6

2(}~B

ENGINE

GROUND

6050 5060

POWER

C0 ,L. H.

POWER
I GNI TI ONE- C. C. S. TRANSISTOR dri ve model TRANSISTOR
SWI TCHCONTROL

®
UNIT

® ,R. H.

UNIT
UNIT

I~ .1
dri ve model

[j .J OFF ACC ON SI

CD ,A/T model
1

2

@
~~~

@,M/T model

@)~r@1 3
4

....J3:;t!JO::CJ_D-tlJ~ ....J~L!I!1::CJ....J;).o(D~ ~ 5

.•..•••. " ,.•..•••. , ..•....

[!Hi '" "" '\.

.:R=m m~tt::tt:: o::a::D:: ~ 1k:D::Q: 1;(tE:D:: It:

" L

Diagnostic Procedure 6

IGNITION SIGNAL (Code No. 21) & DETONATION SENSOR (Code No. 34)



TROUBLE DIAGNOSES

Diagnostic Procedure 6 (Cont'd)

i
CHECK OUTPUT SIGNAL.

1) Reconnect power transistor

harness connector.

2) Reconnect E.C.U. harness

connector.

3) Reconnect ignition coil har-

ness connector.

4) Start engine.

5) Make sure that pulse signals

exist between E.C.U. terminals

CD, ® ,®. QD and ground

with logic probe.

Pulse signal should exist.

CHECK COMPONENT

(Power transistor).

Refer to "Electrical Components

Inspectio n".

(See page EF & EC-125.)

N.G.

~
1) Check middle harness con-

nector.

2) Repair harness or connectors.

)
lO.K.

lOX

INSPECTION END

CHECK HARNESS CON-

TINUITY BETWEEN POWER

TRANSISTOR AND IGNITION

COIL.

1) Stop engine and turn ignition

switch "OFF".

2) Disconnect power transistor

harness connector and ignition

coil harness connector.

3) Check continuity between

terminals @ and CD, 111,; and

(iJ, (~) and ®, ,if: and 111·

Continuity:

Approximately OD.

c

Ii

SE F540H

Logic probe

c.NNIT 8' CONNECTOR II
1 2 3 11

~

is

00
SEF541H

Ii

.j

.'



FUSIBLE
LINK

FUSE AND
FUS IBLE LI NK

(j n RELAY BOX)

®

FUSE

bill

6R

W

W

6/R

(Eng i ne rOOm

har-ness)

6R~ ~6R

® (8r-own) @

~, For- model with catalyzer

-
BA TTERY

(E. F. r.
har-ness)

EXHAUST
GAS
SENSOR

gL;/ (;)I!J I!]

®m
CT

TROUBLE DIAGNOSES

------~~----
.-~ ~__ J

ENGINE
GROUND

E_ C. C. S.
CONTROL
UNIT ®

Diagnostic Procedure 8
EXHAUST GAS SENSOR (Not self-diagnostic item)

SE F4B3H

Component location

EF & EC-96



)INSPECTION END

O.K.

1) Check fuse.

2) Check middle harness con-

nector for proper connection.

CHECK EXHAUST GAS

SENSOR HEATER CI RCUIT.

Check resistance between ter"

minals @ and @.

Resistance:

Approximately on

N.G.

O.K. (

N.G·I Repair or replace harness.

O.K.

O.K.

CHECK EXHAUST GAS

SENSOR CI RCUIT.

1) Turn off engine.

2) Disconnect E.C.U. harness

connector.

3) Disconnect exhaust gas sensor

harness connector.

4) Connect a jumper wire from

exhaust gas sensor harness

connector terminal ~, to

ground.

5) Check resistance between

E.C.U. terminal @ and

ground.

Resistance:

Approximately on

N.G.

INSPECTION START

CHECK INPUT SIGNAL.

1) Start engine and warm it up

sufficiently.

2) Make sure green LE.D. on

E.C.U. blinks at 2,000 rpm.

Ii]

CHECK POWER SOURCE.

1) Turn ignition switch "ON".

2) Check voltage between ter-

minal © and ground.

Voltage: Battery voltage

TROUBLE DIAGNOSES

Diagnostic Procedure 8 (Cont'd)

~15
C'AJNIT §f CONNECTOR II

,,5

SEF153D

SEF548H

cillB~i8
I-J"m,,, wi"

~

m

SEF547H

m ~~[T
: II C'AJNIT ~ CONNECTOR II ~ 18

29

SEF549H

Replace exhaust gas sensor.

Reinstall any part removed.

1) Warm up engine sufficiently.

2) Set diagnosis mode to Mode

I.

3) Make sure that inspection

lamp (Green) on E.C.U. goes

on and off periodically more

than 9 times during 10

seconds at 2,000 rpm_

N.G.
Perfor-m IDLE SPEED/IGNITION

TIMING/IDLE MIXTURE

RATIO INSPECTION.

(See page EF & EC-25.)

" ,

>i

(

O.K.

INSPECTION END )
i

·1:

EF & EC-97

--
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TROUBLE DIAGNOSES

Diagnostic Procedure 9 (Cont'd)

1
Disconnect throttle sensor

harness connector.

1
CHECK COMPONENT

(Throttle sensor).

Refer to "Electrical Components

Inspectio n".

(See page E F & EC-124.)

1
CHECK IDLE SWITCH OFF

-->- ON SPEED.

1) Reconnect throttle sensor

harness connector.

Ii2) Disconnect idle switch

harness connector.

3) Start and warm up engine

sufficiently.

4) Check idle switch OFF -->- ON

speed with circuit tester,

closing throttle valve

manually.

Idle switch OFF -->- ON speed:

M/T Idle speed +

250±150 rpm

A/T Engine speed (Idle

speed in oN"

position) +

250±150 rpm

[S15) If N.G., loosen throttle

sensor installing screws,

then set id Ie switch 0 F F

-->- ON speed to the speci-

fied value by turning

throttle sensor body.

(Connect circuit tester with

terminals @ and ~) on

idle switch side and find

out OFF -->- ON point.)

6) Tighten throttle sensor

installing screws after

setting.

EF & EC-100



.; NOTE

)'
I

!
\

I
;

TROUBLE DIAGNOSES

EF & EC-101



[il]
~

FUSIBLE
LINK

FUSE AND
FUSI BLE LI NK

(I n RELA Y BOX)

®

-
BA TTERY

i
B/e®--~

-B/P~

(Eng i ne room

harness)

~ ,L. H. dr i Ve mCde I

@ ,R- H. dr i ve mode I

® (Brown) ®

TROUBLE DIAGNOSES

EF & EC-102

Diagnostic Procedure 10

FUEL
PUMP

<?-~m ,db,§
m INTI I

[!) to ~

'" (Ma inL harness)

Ja-B/p

~

B/P

1
'

B/e

(E. F. 1-
harness)

BODY
GROUND

E. c. c. S.
CONTROL
UNIT ®

Component location

FU E L PUMP (Not self-diagnostic item)



O.K.

CHECK HARNESS CON-

TINUITY BETWEEN FUEL

PUMP AND FUEL PUMP

R E LA Y.

1) Turn ignition switch "OFF".

2) Disconnect fuel pump relay.

3) Disconnect fuel pump harness

connector.

4) Check continUity between

terminals (~) and Qi;.

Repair harness or connectors,

if necessary.

CHECK COMPONENT

(Fuel pump relay).

Refer to "Electrical Components

Inspection" .

(See page EF & EC-128.)

N.G.

N.G.

N.G

~
. Replace fuel pump.

O.K.

EF & EC-103

O.K.

INSPECTION START

CHECK POWER SOURCE.

1) Disconnect fuel pump harness

connector.

2) Turn ignition switch "ON"

3) Make sure there is battery

voltage between terminal,J2

and ground for 5 seconds

after turning ignition switch

"ON".

O.K.

INSPECTION END

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Check continuity between

terminal @ and ground.

Continuity:

Approximately on

CHECK COMPONENT

(Fuel pump).

Refer to "Electrical Components

Inspection".

(See page EF & EC-126.)

TROUBLE DIAGNOSES

Diagnostic Procedure 10 (Cont'd)

SEF556H

SEF558H

SE F557 H

+ -

rr---
,Ql]

-

i

--

r

...... -"".-.--.



IGNI TI ON SWI TCH
START

FUSE BLOCK ~
(Refer to "POWER 0

SUPPLY ROUTI NG"
in EL section_)

®

UP

•

(Ma i n
harness)

Cb), L. H. dr i ve mode I

®' R. H. dr i Ve mode I

EF & EC-104

®®

..II..

TROUBLE DIAGNOSES

(E. F. 1-
harness)

1,3-0R

E- C. C. S.
CONTROL
UNIT ®

Diagnostic Procedure 11

START SIGNAL (Switch ON/OFF diagnosis)

.~,- .. ,.~••... ~"' ..,...• ~ ••.,.,."."".,,, .., ..... "~-'·~Lr.·'·'·'



)INSPECTION END

Check the following items:

1) "lOA" fuse and "G" fusible

link

2) Ignition switch

3) Middle harness connector

N.G.

)

N.G.

O.K.

INSPECTION END

INSPECTION START

EF & EC-105

Perform switch ON/OFF diag-

nosis (in Mode IV).

CHECK INPUT SIGNAL.

1) Disconnect starter motor "S"

terminal.

2) Turn ignition switch

"ST ART"

3) Check voltage between ter-

minal @ and ground.

Voltage: Battery voltage

If N.G., repair harness and

connectors.

(

TROUBLE DIAGNOSES

Diagnostic Procedure 11 (Co nt' d)

+ -

SEF559H

-



TROUBLE DIAGNOSES

Diagnostic Procedure 12

AUXILIARY AIR CONTROL (A.A.C.) VALVE (Not self-diagnostic item)

FUSIBLE
LINK

FUSE AND
FUSI BLE LI NK

(J n RELAY BOX)

(ill)

FUSE

~

IGNITION
SWITCH

OFF ACC ON ST

1
2
3
4
5

BR

W

w

B/R=mJ II

B/R

-
BATTERY

(Eng i ne room
harr"1essJ

(S) ,L. H. dr i ve mOdeI

® ,R. H. dr i ve mode I

(E. F. !.
harness)

A. A. C.
SOLENOID
VALVE

~ -4m[!J

®W
"''''

E. C. c. S.
CONTROL
UNIT ®

SEF4B6H

Component location

EF & EC-106

-" ·"'>"~~~"r,;.I'~"""'.JW'''"''···' .



UP

•

S. M. J.
[Refer to I ast page

(Fa I dout page).]

LA

(Ma i n

harness)

Al R CONOJ TI ONER
RELAY

"''''~Jro DO

'\'\. •...• ,
....JCI ~..J

lMJ®

~
AIR
CONOIT10NER
RELAY

FUSE BLOCK
(Refer to "POWER
SUPPLY ROUTING"
in EL sect ion. )

(Eng i ne room

harness)

(ill 0NhlteJ ®

I IGNITION SWIT

~ACC or ON

cg ,L. H. dr i ve mode I

® ,R. H. dr i ve mode I

® ,For Europe

GD ,Except for Europe

® (Gray) ®

RL/G-;

~

L/G

LG/Y-; "G/Y

L/G

~ ~

L/G

RG/Y~ CG/Y

® (Brown) @

TROUBLE DIAGNOSES

(E. F. J.
harness)

ENGINE
GROUND

6-G/'t'

E

<L> F. J. C. D.
E. C. C. S. +-' SOLEN01D
CONTROL

(J]

VALVE

®
).,.

UNIT (J]

~ -C;7 (;] I!I

'-
"c
0

+-'

l;)

c ®:?!a

" "-
'-

.J

"
0

f-

Diagnostic Procedure 13

I.A.A. CONTROL (F.I.C.D. CONTROL) (Not self-diagnosticitem)

SEF487H

-,

EF & EC-108



TROUBLE DIAGNOSES

Diagnostic Procedure 14

AIR REGULATOR (Not self-diagnostic item)

FUSE

rnJ

SEF488HI

(b:R~ ~
I leG~ n

l':;;FUSIBLE
LI NK I

FUSE AND
FUSIBLE LINK

cr n RELA Y BOX)

®

IGNITION
sWITCH

OFF ACC ON ST

1
2
3
4
5

BATTERY

FUEL PUMP
RELAY

drive model

dr1\1e modelcg :L, H_

®:R. H,

---0--------&1 B./ P

i
,----<!;F B./"

R 8/Y ...
(Q'- Bn--

(E. F. ],

harness) @ (Brewn) ®

ENG I f~E
GROUND

AIR
REGULATOR

~ ~ r.1E1I!J
@W

.i;

E_ C- C_ s_
CONTROL

@2UNlT

-
EF & EC-11 0



[il

~

FUSIBLE
LINK

FUSE AND
FUSI BLE LI NK

CI n RELAY BOX)

@)

-
BATTERY

FUSE

ITTI

rnd
(Eng i ne room

~

harness) w

~

aRD

c=l]

~
G=I]

® NVhite) ®

bR

iCE. F. I. R

harness)

(1) ,L. H. dr i Ve mode I

® ,R. H. drive mOdel

lOl-W/B

l03-G/B

1 ~ CI-Y/"B

112-l/8

\
[EJ

TROUBLE DIAGNOSES

Diagnostic Procedure 15

E. C. C. S.
CONTROL
UNIT

INJECTOR (Not self-diagnostic item)

t~
I

\':.
I·

SEF489H

Component location

SEF572H

~ Iii'
-__ 1_-

EF & EC-11 2

•



TROUBLE DIAGNOSES

Diagnostic Procedure 16 (Cont'd)

CH ECK POWE R sou RCE.

1) Disconnect pressure regulator

control solenoid valve harness

connector.

2) Turn ignition switch "ON" I

3) Check voltage between

J
terminal ~ii and ground.

LVoltage: Battery voltage

00 [QK.

O.K.

Check the following items:

1) "lOA" fuse

2) Ignition switch

3) Middle harness connector

Replace pressure regulator

control solenoid valve.

N.G.

N.G.

~
Repair harness or connectors.

N.G.

)INSPECTION END

OK

CHECK COMPONENT

(Pressure regulator control

solenoid valve).

Refer to "Electrical Components

Inspection" .

(See page EF & EC-126.)

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF"

2) Disconnect E.C.U. harness

connector.

3) Check resistance between

terminals ~~. and @.
Resistance:

Approximately on

m
INSPECTION START

(

00
I

SEF577H I

~i5
~ CONNECTOR II

EF & EC-115



I
: i

)INSPECTION END

OK

e

Continuity
Shift lever

position

CHECK INPUT SIGNAL

1) Turn ignition switch "ON"

2) Check continuity between

terminal @ and ground.

M/T model

TROUBLE DIAGNOSES

Diagnostic Procedure 17 (Cont'd)

INSPECTION START

SEF578H

m
[ CAJNIT for CONNECTOR II ~ i)

44

~

A/T

OfF

CAJNIT 8" CONNECTOR II
44

M/T

"Neutral"

Except "Neutral"

AfT model

Shift lever

position

"Neutral" or "Park"

Except "Neutral"

Or "Park"

Yes

No

Continuity

Yes

No

\,

t
',:
I,

i

"

r

1) Turn ignition switch "OFF".

- M/T model -

2) Disconnect E.C.U. harness

connector and neutral switch

harness connector.

3) Check resistance between

terminals @ and (2).

- A/T model -

2) Disconnect E.C.U. harness

connector and inhibitor relay.

3) Check resistance between

terminals @ and ~"

Resistance:

Approximately on

N.G.
Repair or replace harness or

connectors. i

ll

: I

il]
:

1

'

:11,

: i

: !

O.K.

)

CHECK COMPONENT.

M/T model

• Neutral switch

A/T model

• Inhibitor switch and relay

(See page EF & EC-127.)

O.K.

( INSPECTION END

N.G. j
Repair or replace.

i I

L EF & EC-117

,

I

I

1



FUSIBLE
LINK

FUSE AND
FUSI BlE LI NK

(1n RELA Y BOX)

®

'""
"

FUSE

~

bill
w

~R

W

~"/W

W

W

SA TTERr

'"rn
••
"-~
t-'_
OJ'"

, •• OJ-,- ..
. "-:La
,t-'t-'

U) ::J
'-0
,"1;)
'>--

'"0
~~

FUSE BLOCK
(Refer to "POWER
SUPPL Y ROUT] NG"
in EL sect ion. )

Ii)
UI

'"c:
'-co
.c

"oo
L

Q)

C

OJ

C
!;';!

To A/C switch

(J n PUSH CONTROL UNI T-
refer to HA sect;on.)

THERMISTOR

(Main
harness)

R/"

~ ~

R/"
ft:G/.,..~ ~G/"(It:

@ (Brown) (ill)
R/"

~ ~

R/"

---'G/Y 8j tB G/Y-'

® (Gray) ®

CE. F, 1-
harness)

TROUBLE DIAGNOSES

3a~B

~e~U~./B

1~=g~~@G/e

46~L/G

4B-l.G/F(
49-B/W

50-8

51-G/Y

52~ 1;]/8

S9-B/w
60-8

1[/9-B/W

46

48

4959

5060

(Q .L. H. drive mOdel ® ,For Europe

® ,R. H. drive model ® ,Except for Europe

'"

® ®

I: I.<J V'II'~'o :r:
u >-

E. C, C. s. O@) ® ®CONTROL

®UNIT " ,,,I I,","-

---'
10 10

46

48
5949

6050

Diagnostic Procedure 18
ACCELERATION CUT CONTROL (Not self-diagnostic item)

@)@)
ENGINE
GROUND

'"ci

CRANK
ANGLE
SENSOR

0::
o

----'>-
«u
E:I.<J
0::>-
I.<JD
:r:o::
>-0.,

~®

~

@)@)
BODY

M GROUND

CONDENSER
FAN MOTOR

SEF492H

For inspection of this system, refer to HA section.

EF & EC-118



.,Data are reference values.

TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

E.C.U. inspection table

TERMI-

NAL ITEM CONDITION DATA"

NO.

1
Ignition signal for No.1

cylinder

2
Ignition signal for No.2 I Engine is running. I
cylinder r Idle speed 0.06V

3
Ignition signal for No.3 Engine speed is approximately

0.12·0.13V
cylinder 2,500 rpm.

11
Ignition signal for No.4

cylinder

! A/C switch "OFF" I BATTERY VOLTAGE

6 Air conditioner relay
(11 - 14V)

I A/C switch "ON" I 0- 1.0V

I Engine is running. I
7 Tachometer [Idle speed 0.9V

Engine speed is approximately
1.7V

2,500 rpm.

Ignition switch "ON" 0- 1.0V

16 E.C.C.S. relay

Ignition switch "OFF"
BATTERY VOLTAGE

(11 . 14V)

I Ignition switch "ON" I
LFor 5 seconds after turning

0.7 - 0.9V
ignition switch "ON"

18 Fuel pump relay I Engine is running. I

I Ignition switch "ON" I
BATTERY VOLTAGE

Lln 5 seconds after turning (11 - 14V)

ignition switch "ON"

23 Detonation sensor

I Engine is running. 1
L'dle speed

3"4V

EF & EC-120

,
"

• . '" __ ' ••__ ..,...o.~ ~~ .••. ...,...'~; •.:.-r,.~': .n,... -

\,
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

* Data are reference val ues.

-
TERMI·

NAL ITEM CONDITION DATA *

NO.

-
I Engine is running. I

r:dle speed 1.6V

27 Air flow meter Engine speed is approximately

2,500 rpm.
2.2V

Output voltage varies with engine

revolution.

-
1.0 - 5.0V

28 Engine temperature sensor I Engine is running. I Output voltage varies with engine

coolant temperature.

Exhaust gas sensor

I Engine is running. I
o - Approximately 1.0V29

L-After warming up sUfficiently

0.5 . 4.0V

38 Throttle sensor ! Ignition switch "ON" I Output voltage varies with the throttle

valve opening angle.

41 Crank angle sensor

I Engine is running. r

51 (Reference signal) Do not run engine at high speed
0.6 - 0.8V

under no-load.

42 Crank angle sensor

r Engine is running. I
52 (Position signal) Do not run engine at high speed

2.0 - 2.6V

under no-load.

43 Start signal Cranking 8 - 12V

!Ignition switch "ON" ,

LNeutral/Parking

OV

Neutral switch &
44

Inhibitor switch
/Ignition switch "ON" I

LExcept the above gear position

4-5V

! Ignition switch "OFF" I OV

45 Ignition switch

I Ignition switch "ON" I BATTERY VOLTAGE

(11-14V)

I Engine is running. I
46 Air conditioner LBoth air conditioner switch and

OV

blower switch are "ON".-

EF & EC-121



SEF430H

TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

CRANK ANGLE SENSOR

1. Remove crank angle sensor from engine.

2. Check voltage between terminal @ and ground, and termi-

nal @ and ground while rotating the crank angle sensor

shaft as shown. At this time make sure that injectors

operating sound can be heard.

Voltage:

OV and approximately SV appear alternately.

After this inspection, malfunction code No. 11 might be

displayed though the crank angle sensor is functioning prop-

erly. In this case erase the stored memory.

AIR FLOW METER

1. Remove air flow meter from vehicle and visually check hot

wire air passage for dust.

2. Supply battery voltage between terminals Cti~ and @.

3. Check voltage between terminal @~. and ground while

blowing air flow meter as shown.

Voltage:

When blowing Approximately 2V

Not blowing Approximately 1V

ENGINE TEMPERATURE SENSOR

1. Disconnect engine temperature sensor harness connector.

2. Check engine temperature sensor resistance.

IDLE SWITCH

1. Disconnect idle switch harness connector.

2. Check continuity between terminals @ and lQ).

No

Yes

1 - 9 krl

Resistance

Continuity

Approx. 2.5

Approx.0.3

Resistance (krl)

Approximately 1 krl

Approximately 9 krl

20 (68)

80(176)

Accelerator pedal

Partially depressed

Accelerator pedal

Depressed

Completely released

Completely depressed

Completely released

THROTTLE SENSOR

1. Disconnect throttle sensor harness connector.

2. Make sure that resistance between terminals C~ and~)

changes when opening throttle valve manually.

EF & EC-124

\.



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
3. Remove A.A.C" valve
4. Check plunger for seizure or sticking.
5. Check spring for damage.

SEF381H

·t
'f,!"

I
I
.t
.1'-

~

.,

!

'I'

:1

OFF ON

B-C A-B

,

AIR REGULATOR
1. Check air regulator resistance.

Resistance:
Approximately 70 n

2. Check air regulator for clogging.

Continuity

2. Check the solenoid valve for normal operation. Supply it with
battery voltage, and check whether there is continuity
between ports A, Band C.

FUEL PUMP
1. Disconnect fuel pump harness connector. Check resistance

between terminals @ and'~c)_
Resistance:

Approximately 0.5 n

PRESSURE REGULATOR CONTROL SOLENOID VALVE
1. Check it for electric continuity.

Resistance:
30 . 40 [l

(Above resistance has no change even if the polarity of the
circuit tester is changed when measuring it.)

SEF584H

SEF585H

©
Solenoid valve

Resistance: 30 - 40 n
(Independent of electric poles)

EF & EC-126
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
E.C.C.S. RELAY, FUEL PUMP RELAY AND INHIBITOR
RELAY
Check continuity between terminals @ and ®.

i."1

=
Condition

12V direct current supply
between terminals CD and ®
No supply

Continuity

Yes

No

"(,

'j
I'

'j.

,
"

VEHICLE SPEED SENSOR
1. Jack up rear wheels.
2. Disconnect vehicle speed sensor harness connector.
3. Check continuity between terminals C~) and (b) while rotat-

ing rear wheel by hand.
Continuity should be intermittent.

DROPPING RESISTOR
1. Disconnect dropping resistor harness connector.
2. Check dropping resistor resistance.

Resistance:
Approximately 6 n

DETONATION SENSOR
1. Disconnect detonation sensor harness.
2. Check continuity between detonation sensor terminal and

ground.

Continuity should exist.

SE F7 54H

@ Detonation sen9:)r
term inal

~
DISCONNECT

18

SEF755H

EF & EC-128



FUEL INJECTION CONTROL SYSTEM INSPECTION

Releasing Fuel Pressure
Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.
1. Remove fuse for fuel pump.
2. Start engine.
3. After engine stalls, crank it two or three times to release all

fuel pressure.
4. Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check
a. When reconnecting fuel line, always use new clamps.
b. Make sure that clamp screw does not contact adjacent

parts.
c. Use a torque driver to tighten clamps.
d. Use Pressure Gauge to check fuel preSsure.
e. Do not perform fuel pressure check while fuel pressure

regulator control system is operating; otherwise, fuel
pressure gauge might indicate incorrect readings.

1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube (en"

gine side).
3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.

Fuel tank

~- ""." ..
Fuel pump and d~~Pe-;:-::::]

r"'C"

SEF892D

..

b

5. Read the indication of fuel pressure gauge.
At idling:

When fuel pressure regulator valve
vacuum hose is connected.

Approximately 196 kPa
(1.96 bar, 2.0 kg/em', 28 psi)

When fuel pressure regulator valve
vacuum is disconnected.

Approximately 245 kPa
(2.45 bar, 2.5 kg/cm', 36 psi)

6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.

EF & EC-129
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Injector Removal and Installation (Cont'd)
• Do not attempt to rotate or twist fuel injector and pressure

regulator when inserting into fuel tube.
• Do not store O-rings in an area where ozone, oxygen,

humidity, etc. are relatively high. Do not expose them to
direct sunlight.

• After properly connecting fuel injector to fuel tube, check
connection for fuel leakage.

6. Assemble injectors with fuel tube.
7_ Install fuel tube assembly.

EF & EC-131



CRANKCASE EMISSION CONTROL SYSTEM

I

¢ Fresh air

•• Brow-by gas

Description

/PositiVe crankcase ventilation valve

Baffle plate

SEF423H

This system returns blow-by gas to the intake manifold"
The positive crankcase ventilation (p.CV) valve is provided to
conduct crankcase blow-by gas to the intake manifold.
During partial throttle operation of the engine, the intake
manifold sucks the blow-by gas through the P.CY valve.
Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.
The ventilating air is then drawn from the air cleaner, through
the hose connecting air inlet to rocker cover, into the crankcase.
Under full-throttle condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.
On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air inlet under all
conditions.

Inspection
- P.C.V. (Positive Crankcase Ventilation) VALVE
With engine running at idle, remove ventilation hose from P.C.V.
valve; if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

EF & EC-134
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CRANKCASE EMISSION CONTROL SYSTEM

Inspection (Cont'd)
VENTILATION HOSE
1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any

hose cannot be freed of obstructions, replace.

ET277

EF & EC-135



SERVICE DATA AND SPECIFICATIONS (S.O.S.)-------------------------------------------------~....;

General Specifications

PRESSURE REGULATOR
Regulated pressure

kPa (bar, kg/em', psi)
250.1

(2.501,2.55,36.3)

Inspection and Adjustment

AIR FLOW METER
Output vo Itage v 1.0·3.0

ENGINE TEMPERATURE SENSOR
Therm isto r resistance k.\1

at 20
0

C (680 F)

THROTTLE VALVE SWITCH
Engine speed when idle switch is
changed from "0 F F" to "0 N"

rpm

FUEL PRESSURE

At idle kPa (bar, kg/em', psi)

FUEL INJECTOR

Coil resistance

Approx.2.5

Approx.0.3

Id Ie speed + 250± 150

196 (1.96,2.0,28)

2-3

IDLE SPEED

M/T model

A/T model in "N" position

IDLE SPEED (A/C ON)
MfT model

A/T model in "N" position

IGNITION TIMING (B.T.D.C.)
M/T
AfT

rpm

850±50

950±50

900±50

15" ±2°

IDLE CO

AIR REGULATOR

IGNITION COIL
. Primary resistance

[at 20"C (680 F)]

Secondary resistance
[at 20°C (680 F)]

%
Idle mixture is

preset at factory.

.\1 Approx. 70

.\1 0.6 . 0.8

k.\1 6-8

EF & EC-136



ELECTRICAL SYSTEM

SECTION EL
When you read wiring diagrams:
• Read GI section, "HOW TO READ WIRING DIAGRAMS".

CONTENTS
HARNESS CONNECTOR .

STANDARDIZED RELAy .

POWER SUPPLY ROUTING .

BATTE RY .

STARTING SYSTEM .

STARTING SYSTEM - Starter - .

CHARGING SySTEM .

CHARGING SYSTEM - Alternator - .

COM B INA T ION SW ITCH .

HEADLAMP .

EXTERIOR LAMP .

INTERIOR LAMP .

METER AND GAUGES .

WARNING LAMPS AND CHIME .

WIPER AND WASHER .

HORN, CIGARETTE LIGHTER AND CLOCK .

REAR WINDOW DEFOGGER .

AUDIO AND POWER ANTENNA .

LOCATION OF ELECTRICAL UNITS .

HARNESS LAyOUT .

SUPER MULTIPLE JUNCTION (S.M.J,) .

WIRING DIAGRAM REFERENCE CHART

E.C.C.S:(lgnition system) ....•.....•........ , EF & ECSECTION
A/TCONTROL •..........•............. ATSECTION
DIFFERENTIAL OIL COOLER •.......•..... " PD SECTION
4-WHEEl SKID CONTROL ..•....•.....•.... 8R SECTION
ElECTRIC DOOR MIRROR.
DOOR LOCK AND POWER WINDOW ....•..•... , SF SECTION
HEATER AND AIR CONDITIONER HASECTION

EL- 2

EL- 3

EL- 5

EL- 9

EL- 17

EL- 19

EL· 25

EL- 27

EL- 32

EL- 34

EL- 47

EL- 55

EL- 57

EL- 61

EL- 65

EL- 73

EL- 74

EL- 77

EL- 81

EL- 83

EL-107
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, STANDARDIZED RELAY

Description

NORMAL OPEN, NORMAL CLOSED AND MIXED TYPE RELAYS
Relays can mainly be divided into three types: normal open, normal closed and mixed type relays.

NORMAL OPEN RELAY NORMAL CLOSED RELAY MIXED TYPE RELAY

Flows •
Does nOt ¢
flow

••
Flows

= I = I0 0
SW1 BATTERY SW 1 BATTERY

Does nOt
Does nOt

flow ¢flow ¢
=

Flows

L L
SW1 BATTERY SW 1 BATTERY

SE LBBl H

Does not

L1.- flow ¢ =
L1.-

9

~
(/)

= ----I0
SW 1 BATTERY

Flows

••
Z
9

~ L(/)

SW 1 BATTERY

TYPE OF STANDARDIZED RELAYS

1M
1T

, Make
, Transfer

2M 2 Make
, M·' B , Make' Break

1M 2M

1M

~,
I,
I
\,
""

~---
"

....---

2M

1T 1M·' B

1T

---

18

1M

II

'\<",.,

, '
I

Y
,
\
I,,

./

SEL882H

EL-3
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58 ~ Headlamp timer~ Retract relay

OR ...••. E. C. C. S. contr 0 i un j t

I1/L -+- Sac k-up 1amp . .! nh i b I tor sw I tr.h.
A/T control unit

G/R -.- E1~~~~~~ T~ ~IF: I I(? ~~~~:~~~~~
G10ve box lamp, Head1amp timer,
Warning buzzer

Differential 01 ~ cooier
{] -+- Mete r and Gauges, Autoantenna timer. Rear windowdefogger relay. Headlamp

washer time r

~ jRear window defogger

R/r -.- S-top I amp

G/L -.- Hazard warn I (1g I amp

LG -+- Windshield wiper and washer

.~ (0, L. H. drIve model

®' R. H. drive model
FUSEBLOCK @, Except for Europe

t~~ =:: )81 ow~r motor

Radlo~Aud.o. Meter
i I ~ urn i flat i on {L I qu Ide r-ysta I) ,
Auto antenna timer

L/W ...••. Rear window wiper andwasher~ Door mirror system

G/W ...•. Tu rn signa I

L/OR~ Heater and Air condlt!oner
OR/8 ..•. Cigarette I I ghter

-~---

------

w/"
L

C/W
W/L
w/e- w
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L --"
B/R
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Keep clean and dry

SEL71'E

Hydrometer

SEL442D

BATTERY

CAUTION:
a. If it becomes necessary to start the engine with a booster

battery and jumper cables. use a 12-volt booster battery.
b. After connecting battery cables. ensure that they are tightly

clamped to battery terminals for good contact.
c. Never add distilled water through the hole used to check

specific gravity.

How to Handle Battery
METHODS OF PREVENTING OVER-DISCHARGE
The following precautions must be taken to prevent over-dis-
charging a battery.

• The battery surface (particularly its top) should always be
kept clean and dry.

If the top surface of a battery is wet with electrolyte or
water. leakage current will cause the battery to discharge.
Always keep the battery clean and dry.

• When the vehicle is not going to be used over a long period
of time. disconnect the negative battery terminal. (If the
vehicle hasan extended storage switch. turn it off.)

• Check the charge condition of the battery.
Periodically check the specific gravity of the electrolyte.
Keep a close check on charge condition to prevent over-
discharge.

El-9
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BATTERY

Battery Test and Charging Chart

Chart I

VISUAL INSPECTION
• Check battery case for cracks or bends.
• Check battery terminals for damage,
• If the difference between the max, and min. electrolyte level in cells is within 10 mm (0.39 in),

it is O.K,

N,G,

CHECKING SPECIFIC GRAVITY

Refer to "Specific Gravity Check" .

Replace battery.

Replace
battery,

N.G.

Ready
for use

QUICK CHARGE
Refer to "C: Quick
Charge" ,

eTime required: 45 min,

CAPACITY TEST
Refer to "Chart II",

Ready for use

• Mount battery again
and check loose ter-
minals. Also, check
other related circuits.

CHECKING SPECIFIC GRAVITY
Refer to "Specific Gravity Check",

QUICK CHARGE

Refer to "C: Quick

Charge".

CAPACITY TEST
Refer to "Chart II",

Ready for use

RECHARGE
Refer to "C: Quick Charge" .

• If battery temperature rises above 60°C
(140° FJ, stOp charging. Always charge
battery when its temperature is below
60°C (140°F).

STANDARD CHARGE

Aefer to "8: Standard
Charge" .

•

N.G,

Replace
battery.

Ready
for use

SLOW CHARGE
Aefer to "A: Slow

Charge" .

CAPACITY TEST
Refer to "Chart II".

O,K.

..
CAPACITY TEST
Refer to "Chart II".

O.K,
~

A"ady
for use

1N.G.
'II'

Aeplace
battery .

•• "STANDARD CHARGE" is recommended in case that the vehicle is in storage after charging.



Chart II

BATTERY

Battery Test and Charging Chart (Cant'd)

• Check battery type and
determine the specified
current using the following
table.

Fig. 1 DISCHARGING CURRENT
(Load tester)

Test using battery
checker.

Follow manufacturer's
instructions to check and
determ ine if battery is
serviceable.

O.K. N.G.

Ready for use Go to next step.

Test using load tester.

Read load tester voltage
when specified discharging
current (Refer to Fig. 1.)
flows through battery for
15 seconds,

Type

28B19A(U

34B19R(L)

46B24R(L)

55B24R(L)

50D23R(L)

55023A(U

65D26A(U

80D26R(L)

75031R(U

95031 A(L)

95E41A(U

130E41 A(L)

Current (A)

90
99

135

135

150

180

195

195

210

240

300
330

Ready for use Go to next step,

EL-13
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B: STANDARD CHARGE

Determine initial charging current from
specific gravity. referring to Fig, 4.

Charge battery for 8 hours.

CHECKING SPECIFIC GRAVITY
Refer to "Specific Gravity Check'",

Conduct additional charge as per
Fig. 5. if necessary.

BATTERY

Battery Test and Charging Chart (Cant'd)

Fig.4 INITIAL CHARGING CURRENT SETTING
(Standard charge)

~

-
TYPE :J:J :J:J :J:J :J:J :J :J:J ...J

CON- a: a: a: a: a: a: a: a: a: a: a: II:

"'''' '<t'<t MM <D<D ~ ~ ~ ;;:
VERTED NN N N NN M M.,.IDID IDID 00 00 0 Ow w
SPECI F IC CO'<t <OLl> OLl> Ll>O Ll> Ll>Ll> ~NM '<tLl> Ll>Ll> <DID •.... "'''' ~
GRAVITY

1.100 -1.130 4.0 (A) 5.0 (A) 6.0 (A) 7.0 (A) 8.0 (AI 9.0 (A) 13.0 (A)

1.130·1.160 3.0 (A) 4.0 (A) 5.0 iA) 6.0 (A) 7.0 (AI 8.0 (A) 11.0 (A)

1.160·1.190 2.0 (A) 3.0 (A) 4.0 (A) 5.0 (A) 6.0 (A) 7.0 (A) 9.0 (A)

1.190-1.220 2.0 (A) 2.0 (A) 3.0 (A) 4.0 (A) 5.0 (A) 5.0 (A) 7.0 (A)

• Check battery type and determine the specified current using the table
shown above.

• After Starting charging, adjustment of charging current is not necessary.

Fig,S ADDITIONAL CHARGE (Standard charge)

Go to "CAPACITY TEST",
Above 1,240

Charge for 3.5 hours
at initial charging

current setting.

Charge for 2.5 hours
at initial charging

current setting.

Charge for 1.5 hours
at initial charging

current setting.

Go to "CAPACITY TEST".

CAUTION:
a. Do not use standard charge method on a battery whose specific gravity is less than 1.100.
b. Set charging current to value specified in Fig . .4. If charger is not capable of producing specified current

value, set its charging current as close to that value as possible.
c. Keep battery away from open flame while it is being charged.
d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as this

may cause a spark.
e. If battery temperature rises above 60°C (1.40° F). stop charging. Always charge battery when its tempera-

ture is below 60° C (1.40° F).

EL-15



c, aUICK CHARGE

BATTERY
Battery Test and Charging Chart (Cont'd)

Fig.6 INITIAL CHARGING CURRENT SETTING AND

CHARGING TIME (Quick charge)

,
",

Determine initial charging current setting and
charging time from specific gravity, referring

to Fig. 6.

Charge battery

Go to "CAPACITY TEST"

1.100 - 1.130

1.130 - 1.160

1.160 - 1.190

1.190 - 1.220

Above 1.220

~:J 3:J3 T:i:; :;:;:; :;
a: a: a: Q:a:a: a:oca: a:a: a: :;;:(7\(7\ ~~ M M"'''' ~ ~ ~
""'" N

N N N ..,..,~ WceID ceceO 000 Oow ~aJ~ <OIPO IPIPO IP IP IP
N M ~ IP IP IP",CO ,....<7\<7\

10 (A) 15 (A) 20 (A) 30 (A) 40 (A)

2.5 hours

2.0 hours

1.5 hours

1.0 hours

0.75 hours (45 min.}

• Check battery type and determine the specified current using the table

shown above .
• After starting charging, adjustment of charging current is nOt necessary.

CAUTION:
a. Do not use quick charge method on a battery whose specific gravity is less than 1.100.
b. Set initial charging current to value specified in Fig. 6. If charger is not capable of producing specified

current value, set its charging current as close to that value as possible.
c. Keep battery away from open flame while it is being charged.
d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as this

may cause a spark.
e. Be careful of a rise in battery temperature because a large current flow is required during quick-charge

operation.
If battery temperature rises above 60°C (140° F). stop charging. Always charge battery when its tem-
perature is below 60°C (140° F).

f. Do not exceed the charging time specified in Fig. 6, because charging battery over the charging time can
cause deterioration of the battery.

Service Data and Specifications (S.D.S.)

Applied area Eu rope
I Except Europe

Except Europe
(Option)

Type 55D23R 34B19R

Capacity V·AH 12-60 12-33

EL-16
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STARTING SYSTEM

Wiring Diagram
MfT MODEL

I GN I TI ON
SWITCH

OFF ACC ON ST
1
2
3
4
5

(Eng i ne rOOm
herness) ®8

B/w--8:J €- B/W

STARTER MOTOR -=-

FUSI BlE g=n
LI NK ~

FUSE AND FUSIBLE lINK
(J n RELAY BOX) BA TTERY

(Eng Ine rOOm
harness no_ 2J

SEL766L

AfT MODEL

INHIBITOR SWITCH .,

®8(Eng i ne room
harness) Ch ~

B/Y"--\...}-I -cJ-B/'J'
(Eng 1ne room
harness no. 2)

a:=:r:J a:=:r:J FUSE

FUSE AND FUSIBLE lINK
(J n RElA Y BOX)

STARTER MOTORBATTERY

FUSI BlE g=n
LI NK ~

SEL767L

EL-17
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STARTING SYSTEM - Starter -
Construction (Cont'd)

M1T71481

J

'"'c
a
a.

'"
'"~
OJ

- (I)

::e :;
, '"'

'"' '"- >-
- (I)_~E_~ ~ f,-E"LE .. Q>

E z :r:

SEL707L

.e-
o
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OJa.
a.
a

VJ

OJ
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c

.!2
c
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STARTING SYSTEM - Starter -

SEL626B

SE L037H

Magnetic Switch Check
• Before starting to check, disconnect battery ground cable.
• Disconnect "M" terminal of starter motor.
1. Continuity test (between "S" terminal and switch body).
• No continuity ._. Replace.

2. Continuity test (between "$" terminal and "M" terminal).
• No continuity ... Replace.

Pinion/Clutch Check
1. Inspect pinion teeth .

• Replace pinion if teeth are worn or damaged. (Also check
condition of ring gear teeth.)

2. Check to see if pinion locks in one direction and rotates
smoothly in the opposite direction .

• If it does not lock (or locks) in either direction or unusual
resistance is evident. ... Replace.

Brush Check
BRUSH
Check wear of brush.

Wear limit length:
Refer to S.D.S .

• Excessive wear _.. Replace.

SEL035H

From battery

From battery

- Vernier caliper

El-21
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M1T71481

Ohmmeter

STARTING SYSTEM - Starter
Brush Check (Cont'd)
BRUSH HOLDER
1. Perform insulation test between brush holder (positive side)

and its base (negative side).
• Continuity exists .... Replace.
2. Check brush to see if it moves smoothly.
• If brush holder is bent, replace it; if sliding surface is dirty,

clean.

Pole Piece Check
Pole piece is secured to yoke by bonding agent. Check pole
piece to see that it is secured to yoke and for any cracks.
Replace malfunctioning parts as an assembly.
Holder may move slightly as it is only inserted and not bonded.

Armature Check
1. Continuity test (between two segments side by side).
• No continuity 'n Replace.

SE L6256

2. Insulation test (between each commutator bar and shaft).
• Continuity exists. n. Replace.

EL-22



SEL624B

Vernier caliper

;,'1
'j",,

1'"
, :

"

4. Check diameter of commutator.
Commutator minimum diameter:

Refer to S.D.S .
• Less than specified value .n Replace.

STARTING SYSTEM - Starter -

Armature Check (Cont'd)
3. Check commutator surface.
• Rough ... Sand lightly with No. 500 to 600 sandpaper.

SEL41SA

"0,,","", P'~'d""'s
0.5 - 0.8 mm

Round (0.020 - 0.031 inl

~

5. Check depth of insulating mold from commutator surface.
• Less than 0.2 mm (0.008 in) ... Undercut to 0.5 to 0.8 mm

(0.020 to 0.031 in)

Correct

\
File

- """ -
Commutator

Segment

Mold

Incorrect
EE021

Assembly
Apply high-temperature grease to lubricate the bearing, gears
and frictional surface when assembling the starter.
Carefully observe the following instructions.
• Gear case metal
• Moving portion of shift lever
• Plunger of magnetic switch
• Internal gear
• Planetary gear
• Shaft

EL-23
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STARTING SYSTEM - Starter
Assembly (Cont'd)
PINION PROTRUSION LENGTH ADJUSTMENT
With pinion driven out by magnetic switch, push pinion back to
remove slack and measure clearance .. Q" between the front
edge of the pinion and the pinion stopper.

Clearance " Q ":
Refer to S.D.S .

Pinion stopper

[

SEL299E Clearance "Q"

Adjusting plate

~ 0;
I

• Not in the specified value ." Adjust by adjusting plate.

Service Data and Specifications (S.O.S.)
STARTER

5114-523 M1T71481

Type HITACHI make MITSUBISHI make

Reduction gear type

Applied model All

System voltage V 12

No-load
Terminal voltage V 11.0

Current A Lessthan 90 50 - 75

Revolution rpm More than 2,950 3,000 - 4,000

Minimum diameter of commutator
32.0 (1260)mm (In) 2B,8 (1,134)

Minimum length of brush
11.0 (0.433) 12,0 (0.472)mm (in)

Brush spring tension N (kg, Ib) 17.7 -21.6 13,7 -25,5
(l.B -2.2,4,0 -4,9) (1.4 ·2,6,3,1 -5,7)

Clearanceof bearing metal and
02 (O,OOB)armature shaft mm (in) -

Clearance "Q" between pinion front 0,3 -1.5 0.5 -2.0
edgeand pinion stopper mm (in) (0.012 ·0,059) (0,020 - 0,079)

EL-24
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CHARGING SYSTEM

Wiring Diagram
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CHARGING SYSTEM

Trouble-shooting

Before conducting an alternator test, make sure that the battery is fully charged. A 3D-volt voltmeter and
suitable test probes are necessary for the test. The alternator can be checked easily by referring to the

Inspection Table.
Before starting trouble-shooting, inspect the fusible link.

I
."

WITH IC REGULATOR

®
Ignition
switch "ON"
(Check light
for operation.)

Engine idling
(Check light
for operation.)

With alternator side L terminal
grounded. internal short Occurs
if + diode is short-circuited.

Disconnect
cOnneCtOr (5,
U and ground
L lead wire.
(Check light
for operation.!

Burned-out
bulb. Replace
and Proceed

_____________________ to "A".

Damaged IC·RG
or A.e.G.

Damaged IC-RG.
Replace.

Engine idling
Lighting
switch "ON"
(Check light
for operation.)

More than 0.5V - -I Damaged A.C.G·I

Less than 0.5V - - -I O.K.

Engine speed:
1 ,500 rpm
(Measure B
terminal vOlt·
age)

Engine idling
(Measure the
voltage across
"B" and "L"
terminals)

Make sure connec-
tor IS. U is connect-
ed correctly.

___ 1- - - - - - C;;;;;-e;;:; ;o-;it-;v;l;ad (~)~fv-;;-I~m-;t~ -;;-n-B- -1Damaged~

terminal and negative lead (-) to L terminal
from harness side.

Dim light
Light flickers
Bright light

Engine speed:
1.500 rpm
lighting
switch "ON"
(Check light

Use fully charged battery. for operation.)
Light Charge warning light
A.C.G. Alternator parts except IC regulator
IC-RG IC regulator
O.K. IC alternator is in good condition
When reaching "Damaged A.C.G.", remove
alternator from vehicle and disassemble, inspect
and correCt or replace faulty parts.
Terminals "8", "L", "B" and "E" are marked on
rear cover of alternator.

4)

3)

1)
2)

I



A2T14694

CHARGING SYSTEM - Alternator

Construction

IC vOltage regulator
assembly

~, N'm (kg·m, ft.lb)

SEL695L

itRear bearing
CAUTION:
Rear cover may be hard to remove because a ring is used to lock outer race of rear bearing. Be careful not to
lose this ring during removal.

l o(

SOlderin9~ron
(200W capacity)

Bearing box

SE L628D

Disassembly
REAR COVER REMOVAL
CAUTION:
To facilitate removal of rear cover, heat just bearing box
section with a 200W soldering Iron.
Do not use a heat gun, as It can damage diode assembly.

Ohmmeter Rotor Slip Ring Check
1. Continuity test
• No continuity ... Replace rotor.

EL-27
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CHARGING SYSTEM - Alternator

Stator Check (Cont'd)
Lead wire 2. Ground test

• Continuity exists .... Replace stator.

SEL384L

Diode Check
MAIN DIODES

• Use an ohmmeter to check condition of diodes as indicated in chart below:
• If any of the test results is not satisfactory, replace diode assembly.

~

Ohmmeter probes
Continuity

Posit ive (j;) Negative 8
Positive diode plate Diode terminals Yes

Diodes check (Positive side)
Diode terminals Positive diode plate No

Negative diode plate Diode terminals No
Diodes check (Negative side) -c-

Diode terminals Negative diode plate Yes

Sub-diodes

Positive
diode plate

Diode terminals

SEL385L

SUB-DIODES
• Attach ohmmeter's probe to each end of diode to check for

continuity.
• Continuity is N.G.... Replace diode assembly.

EL-29
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CHARGING SYSTEM - Alternator -

Assembly
Carefully observe the following instructions .
• When soldering each stator coil lead wire to diode assembly

terminal, carry out the operation as fast as possible.

SEL386L

Wear
limit line-

WHEN SOLDERING BRUSH lEAD WIRE
• Position brush so that its wear limit line protrudes 2 mm

(0.08 in) beyond end face of brush holder.

RING FITTING IN REAR BEARING
• Fix ring into groove in rear bearing so that it is as close to

the adjacent area as possible.

REAR COVER INSTAllATION
(1) Before installing front cover with pulley and rotor with rear

cover, push brush up with fingers and retain brush by
inserting brush lift wire into brush lift hole from outside.

(2) After installing front and rear sides of alternator, pull brush
lift wire by pushing toward the center.

Do not pull brush lift wire by pushing toward outside of rear
cover as it will damage slip ring sliding surface.

EL-30



f CHARGING SYSTEM - Alternator -

Service Data and Specifications (S.D.S.)
ALTERNATOR

Type

Applied model

A2T14694

All

Nominal rating

Ground polarity

V-A 12-80

Negative

Minimum revolution under no-load
(When 13.5 volts is applied) rpm

Lessthan 1,100

Hot output current

Regulatedoutput voltage

Minimum length of brush

Brush spring pressure

Alrpm

V

mm (in)

N (g, oz)

More than 22/1,300
More than 60/2,500

14.1 -14.7

8.0 (0.315)

3.040 ~ 4.217
(310 - 430,10.93 -15.17)

'.

Slip ring minimum outer diameter
mm (in)

EL-31

22.1 (0.870)

.._.,--,.

J



f

Wiper and
washer switch l

Combination switch base

Lighting switch
SEL697L

Attaching screw

r

COMBINATION SWITCH

Replacement
• Each switch can be replaced without removing combination

switch base.

• To remove combination switch base, remove base attaching
screw and turn after pushing on it.

SE L699L

EL-33
'.- .. !,~.:~- . ~ ••.".•,." ~



EL WITH DIM-DIP "'u :J
zoo HIGH-BEAMP SYSTEM (:J <:\J..,

PILOT LAMPz •...u r,;;;,..~I U) 00 \.:J•...u ~..,I •..•
(:J~

lL
U HEAD LAMP~3: I..L 00 R. H.-JU) C)

Ii..,
1

.HEADLAMP~ L. H.

e
0 -.-
+'to
e ••••t')

~
- -.- ~~I!

~

E
:J 0::<

A-E •...-' ( ., IV-OJ WW ,~.- +' 0::0::
I 1~ I<I) I' ,0>-.

•••• <1) ,-'" ~u.---,
a:: t+ T~0 '-...../•... IUI -<UZ

(¥J
,

0::•..•C) =- ,
•..•~ lL ~I~

I
w3: lL0::u)C)

<

I I I
~I-< ,"

1'1'- II .,~ .-lf1 v v ,- "
I. W~ v ,I'

~
,

,0::- , W
-A .. L- A ~n v •...

....II' ~[I
a...•..• '>" ~ 1:U,
«<>- '-,0::< ,

!~--
0•...-' L~ «ww
W0::0::
:r:

,~

I
- - -

~

DETECTING++~"•..•N i--l0' ~«>- N zl -0::« r-f-<J •••••••...-' I 3: Iww , 0 ~ f--u.-t..L 'I' 'a...•..•
I 01:L:~ 0:::0:: '--"'-=rr <z

L-
~

I I-'::J - I-a... I[, ra...-' 0
L_~J~O 1~-1I'

,do::, •... ~--==W t'U"I:L:Z -~ ....,0
ou

I'

I --=' r---------G$ - lf1
-,1'

0 4
r- ~lL-

L-

~
1_ ::JI>-

=0:: U I IW •...•...
I Z I ~

JI1 ,
•... ~ •... [, •... ....,

, I ~ I
..- -II...: U)O::: u,
'---f-o -

~

<D ...: <>-

~~

DI- z •..• 0::< 1--OU) •...-'
(\J L __ J '-----....,

•...L WW
....,0 0::0:::
Z , DETECTING(:JZ I SWITCH....,0 -'---- SE

I

MOD
LAM

LU
V)
::J
lL

HEADLAMP

Schematic

EL-34

I
Il.- •
1:-'...:
-'0::
DO
...: •...
WD
I:L:

L769L



c '( -v.JJ
o

_ HEAD LAMP
R. H_

~

HIGH-BEAM
PILOT LAMP

~
\::'J

_ HEADLAMP
IV L. H.

~

b- - -Ilco .
,

~ ~u
,

cT~f..--:
~, l~

,

>
i;

'HI--
S. •• ,

r~ ,:' "- II

<:" 8-- ~
'0" -- V~

111

I -
,IY

v
lU

".,
L:

IV
~

~
I-

----<0--1 I' a.
L:

, - «

L_
I..J

~J~

HEADLAMP
Schematic (Cont'd)

~I

II
1

1-""
UI
«)-
IY«
I-..J
lUlU
IYIY

1-'0"U,
«)-
IY«
I-..J
lUlU
IYIY

~ (~
c
EL-¢
:J W
- E U)
-QJ ::J
-- +' lL

01
0>-

I-U]

I I
r

I-

1:1-~~~:r-~:;:0 ..J
~IY 0
1-1- l>-z '--«0OU

MODEL WITHOUT DIM-DIP
LAMP SYSTEM

,
,,

I'

,)
lf1

~~: «
-,I' ' ..J IY

Do
«I-wo
J:L:

-

-

.----.....
...--/-0 -__h "

~

I-~

UI
«>-
IY«
I-..J
lUlU
IYIY

I-N
UI
«>-
IY«
I-..J
lUlU
IYIY

~ 'I'o -jl

_ .. , 'I'
~I'

DETECTING
SWITCH

+'
Cl
V
U
x

lU

-
OJ
E

+'
.c
OJ---

E
QJ
+'
U]

>-
01

+'Cl -
QJ OJ
U 1]
X 0lU :!:

v
Cl
o
'-::J

lU

'-o
'<-

'-
"

-

SEL770L

EL-35



'J
HEADLAMP

>-
«z~'"rnw
1:>-
OW
0:>::

"/B

ijPU
OJ.L@f'/B

iJ
--

G/L IIC

• 0 •R/W _
G/Y
"/"

voj- 0
p/e

[L
I:«-'o.«rw.
I-'

E
o
o
'-~ m",m
cO)-c
C)~
cro

!:':!,C

0-:>::«
-'D.«rw.roe

Wiring Diagram

I'/B

>-

'"w>-
>-
«
'"

MODEL FOR EUROPEL.H. DRIVE .')'L

SEL771 L

EL-36



HEADLAMP
Wiring Diagram (Cont'd)
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HEADLAMP
Wiring Diagram (Cont'd)

L.H. DRIVE MODEL EXCEPT FOR EUROPE AND R.H. DRIVE MODEL WITHOUT DIM-DIP LAMP
SYSTEM
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,
BASIC OPERATION

HEAD LAMP

Description

Condition Operation

Lighting switch Retractor switch Headlamp motor Headlam ps

OFF -+ 1ST OFF No operation OFF
-

1ST -+ 2ND OFF Open
ON after headlamp motor
reaches fully open position.

2ND -+ 1ST OFF Held to open positi on OFF

!ST -+ OFF OFF Closed OFF

Except for Europe model
Momentarily ON (Iller head-

Momentarily turned to PASSING OFF
Opened and closed after lamp motor reaches fully
headlamps go off. open position, and then go

off.

For Europe model
Momentarily turned to PASSING OFF Opened and closed OFF

Held at PASSI NG position OFF Open
ON after headlamp motor
reaches fUlly open position.

~-~-~-~--~- f-------.- ---------- ~~-~-~-- --
Release PASSING position OFF

Closed after headlamps go
OFF

off.

OFF ON Open OFF

El-39
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C-2:

HEADLAMP
Description (Cont'd)

After the headlamp reaches fully open position

FUSE

I BA TTE:RY I

RETR .••.r;:T
REL~'(-"

Rt:TRAC T
RELAY-l

HEAOLAMP n f":ER

L

SEL661 L

[D] When retractor switch is turned ON
(While operating the headlamp motor to open position)

FUSE

~ETR"'CT
Re:LA y'-,(

HEADL"I1P
r1010R L. H. SEL662L

I
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"1: 150 mm (5.91 in)
"2. 50 mm (1.97 in)

Motor side SEL393L

HEADLAMP

Assembly
1. Install headlamp motor, ball joint and link A (as one unit) on

headlamp bracket.
2. While turning link B, install link A's ball joint on headlamp

housing's ball joint.
3. Set distance between centers of upper and lower ball joints

as shown in figure at left, and tighten lock nuts.
4. Assemble headlamp, finisher and lid.

Approx. 6.0
(0.236)

I

Approx. 6.8 (0.268)

I
Approx. 6.0
(0.236)

~/
~
- Unit: mm (in)

SEL394L

~
~ Adjust so that lid

_______________is flush. S
~

L396L

Installation and Adjustment
Before doing this, be sure to disconnect battery ground cable.
1. Install headlamp bracket to body temporarily.
1) Determine headlamp bracket location on body so that

alignment between lid, hood, and fender looks straight.
2) After adjusting alignment, tighten headlamp bracket to body.

2. Adjust lid alignment
• Adjust lid, hood and fender for alignment while opening and

closing headlamp with motor manual knob.
Use motor manual knob to open and close head lamp, and
adjust alignment while checking that lid is not Interfering
with hood.

EL-44



Press the rubber cap firmly so that the lip makes contact with
the head lamp body.

Bulb Replacement
INSTALLING HEADLAMP RUBBER CAP
When installing the rubber cap, set the "TOP" or ".&" mark so
that it is facing up.

Headlamp Motor Check
1. Disconnect battery ground cable.
2. Disconnect the headlamp motor connector.
3. Use an ohmmeter to check for continuity in headlamp motor

circuit while rotating motor with manual knob

Ohmmeter probe
Continuity

(+) (-)

CD ® YES
CV ® NO
CD ® NO

® CD YES

CD ® NO

® ® YES
CV @ NO
@ CV YES

HEADLAMP
Installation and Adjustment (Co nt' d)
3. Adjust stopper.
1) Loosen lock nut on stopper.
2) Turn motor manual knob to open head lamp assembly com-

pletely.
3) Adjust stopper screw.

link A
position

"CLOSE"

"OPEN"

Up

SEL841 H
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EXTERIOR LAMP

Back-up Lamp/Wiring Diagram

FUSE BLOCK ..J
(Refer to "POWER) ci
:"

~

UTIJNG'"

G/L±;l ~:;:t A

g:;:~t:T G/W

S M. J.
[Refer t;" I ast page

(Fa I dout page). J

BACK-UP
LAMP R. H_

BACK-UP
LAMP L. H.

(ifjj)ii@

BOOY GROUNO

(Me In
harness)

BACK-UP
LAMP
SWITCH

I
I GNITI ON SWITCH

ON or START

UP
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(Eng i ne room

~

harness n~ V

~
G/w-o,G/L-(}'

(Eng i ne room
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INHIBITOR SWITCH
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@, M/T model
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EXTERIOR LAMP

Daytime Light/Schematic

r

IGNITION SWITCH
START I GNI TI ON SWI TCH

ON or START

FUSE FUSE FUSE

LI GHTI NG SWITCH
OFF 1ST 2ND

ABC ABC ABC

11 10 5 6

9
DAYTIME LI GHT 1CONTROL UNIT 37

12 4 8

I I
-.J ri

FUSEf- f-

To ta I I Iamp R. H. ,I I
t..'J ~ clearance lamp R. ~0-, 0-,
....J ....J

LU LU 0::L L 0 To ta / I I amp L. H_ ,0-, 0-, f- clearance lamp L. H.,f- f- «>- >- z I icense and ilium/nation« « 0:: lamps0 0 W
f-

- -::- -::- ....J- -::- «
SEL777L
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Test lamp (27W)

Battery SEL 122E

EXTERIOR LAMP

Combination Flasher Unit Check
• Before checking, ensure that bulbs meet specifications_
• Connect a battery and test lamp to the combination flasher

unit, as shown. Combination flasher unit is properly fUnc-
tioning if it blinks when power is supplied to the circuit.

Bulb Specifications

-11!'"

Item

Headlamp

Front combination lamp

Turn signal/clearance lamp

Daytime running lamp

Side turn signal lamp

Rear combination lamp

Stop/Tail

Turn signal

Rear fog

Back-up lamp

License plate lamp

Interior lamp

Spot lamp

Luggage compartment lamp

Wattage (W)

60/55

21/5

27

5

21/5
21
21

21

5

10

8

5

EL-54
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INTERIOR LAMP

Interior Lamp/Wiring Diagram

J:OJ
0"0
I- .-
_tJ)
3::
V)L

"0::>
0--
OL09

OJ
"0

ItJ)
U
I-L
_OJ
3:0:>
V)C

"0:: co
OtJ)
oro
°eo

@

o
Z
::J
o

~

I'O::
B '-"

o [,)..
o
a
GO

R/W -[]::1

'+-
0
0

L '+- LOI 0OU 0 C
L

0::1- L :J
a w~ " <1J tJ)

a "0 "0 C(jV) 0 0 :J +-'0:: <>: E E co :J
W '-"tL 0(j1:: " " .r: .r:'-" ::><>: > > +' +-'<>: --'---',-"a.. f; L '- 3: 3:'-"1::::><>: "0 "0

---,---,
" "

~

I' I' "0 "0
0 0~ Ii L :!:

Q@ @@

u

0-E_
rotJ)
-co

OJ
EC
0'-
oro
~.r:

R/B

m- R/W tI)
• eo-R/B UJ

.
~

R/B
B ffiR/W

0::: ~•w,-"3::z
~o_
UtLl-O~::J
--' a0000::

+'w )..
v)'---'::J"tLLL'+-a..

"::J
~
V)

OIIIJ]]]]

0::
a

0::
a

0::
wa..
I-:!:
z<>:
---'

a..
L
<>:
--'
I-
o
a..
V)

)..

0::w
l-

I-
<>:
tIJ

a.. a..
L L~ ~
---' ---'
l- I-

oI' DI'
0 0
LLa' LL~

SEL781 L

EL-56

I



METER AND GAUGES

Repair or replace gauge.

Check the fOllowing items.
1) Harness continuity between

battery terminal and
combination meter

2) Ignition relay
3) Fusible link and fuse
4) Ignition switch

Repair or replace.

N.G.

N.G.

N.G.

Inspection/Fuel Gauge and Water Temperature
Gauge

Check harness continuity
between component and
combi nation meters © (F uel) .
© (Temp.).

O.K.

a
CHECK POWER SOURCE_
1) Turn ignition switch "ON".
2) Check voltage between

terminal @ and ground.
Banery voltage should exist.

O.K.

O.K.

INSPECTION START

§
CHECK GAUGE OPERATION.
1) Turn ignition switch "ON".
2) Connect terminals @ (Fuel).

® (Temp.) and ground with
wire for less than 10 seconds.

3) Check operation of gauge.
Gauge should move smoothly
to full scale.

SEL761 L

SEL762L

SEL763L

-

• @: Fuel gauge
®: Water temperature gauge

• ©: Fuel gauge
©: Water temperature gauge

CHECK COMPONENT.
Check gauge units and harness_
Refer to "Fuel Tank Gauge Unit
Check" or "Thermal
Transminer Check".

N.G.
Repair or replace.-----+
Refer to FE section. (Fuel gauge)

O.K.

Reinstall any part removed.

INSPECTION END

EL-59



I
METER AND GAUGES

Fuel Tank Gauge Unit Check
• For removal, refer to FE section.
Check the resistance between terminals @ and ®_

Ohmmeter Float position Resistance Fuel value

(+) (~) mm (in) n Q (I mp gal)

"1 Full
Approx.

4.3 - 6.3 57.6 (12-5/8)
64 (2.52)

G E "2 1/2
Approx_

27.7 - 34.3 32.9 (7·1/4)
137 (5.39)

"3 Empty
Approx.

73.3 - 84.8 7.2 (1-5/8)
210 (8.27)

Oil Pressure Switch Check
Check the continuity between the terminals of oil pressure
switch and body ground.

Thermal Transmitter Check
Check the resistance between the terminals of thermal trans-
mitter and body ground.

Resistance

NO

Continuity

Approx. 21 - 24n

Approx. 70 - 90n

Oil pressure
kPa (bar, kg/cm2 , psi)

More than 10 - 20
(0.10·0.20,0.1·0.2,1.4 - 2.8)

60°C (140°F)

100°C (212°F)

Water temperatu re

Engine start

E F 329 A

Ohmmeter

= SEL748K
Engine stop

Less than 10 - 20
(0.10-0.20,0.1 -0.2,1.4-2.8)

YES

Speed Sensor Signal Check
1. Remove speed sensor from transmission.

Location: Refer to "Location of Electrical Units".
2. Turn speedometer pinion quickly and measure voltage

across ® and @_

EL-60
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r WARNING LAMPS AND CHIME

Warning Lamps/Schematic

DIFFERENTIAL OIL
II

OJ FFERENTI AL OIL
v THERMoSWITCH
D-o
L
:I

l.U 4-WHEEL SKID CONTROL UNIT
L ANTI -LOCK0

LL
II

@

OIL
II

OIL PRESSURE SWITCH
FUEL

II

FUEL TANK GAUGE UNIT
WASHER

II

WASHER FLUID LEVEL SWITCH
DOOR

II

DOOR SWITCH (DrIver side)

II
l.U
V) DOOR SWITCH (Passenger s Ide)~
LL BRAKE

II

I BRAKE FLUID LEVEL SWITCH
u
1-1-
•....•0::

II3:«
(1)1-

(I) PARKING BRAKE SWITCHz
OL
•....•0
I-......z

l.UZO
(!] (I)

...... ~
I.J... II

BULB CHECKRELAY
ALTERNATOR

CHARGE
..J l.U II

SEL783L
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WARNING LAMPS AND CHIME

Warning Lamps/Wiring Diagram
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~
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WARNING LAMPS AND CHIME

Warning Chime/Wiring Diagram
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f
I
i WIPER AND WASHER

Rear Wiper and Washer/Wiring Diagram
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WIPER AND WASHER

Variable Pressure Window Screen Wiper/Wiring
Diagram
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/
Rear washer nozzle

~

WIPER AND WASHER

Washer Tube Layout

El- 72

Front washer nozzle
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HORN, CIGARETTE LIGHTER AND CLOCK

Wiring Diagram
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IGNITION SWITCHON or START

UP

*FUSE BLOCK
(Refer to"POWERSUPPLYROUTING". )

to

REAR WINDOW DEFOGGER

Wiring Diagram

REAR WINDOWDEFOGGER RELAY

CD, L H. dr I Ve mode I

®' R. H. drive model

REAR

~

WINDOWDEFOGGER

BODY GROUND

(Ma I n
harness)

6

REAR WINDOWDEFOGGER SWITCH

(Back door
harness)

L/R -c::I a::::J-L/R VR -c:IJ

$
L/R -c::I a::::J-~

l~@D
CONDENSER ~

]TO I I lumlnatlon n
control system ~ ~

SEL791L
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[+J

[V]

[-]

REAR WINDOW DEFOGGER

Filament Check
1. Attach probe circuit tester (in volt range) to middle portion

of each filament.

6 volts (norm" fil8m8nt) SEL263

[+]

[V]

Burned-out point

[-]

2. If a filament is burned out, circuit tester registers 0 or 12
volts.

SEL264

[+]
12 volts

(-]

o volts

[+] (-]

SEL265

3. To locate burned out point, move probe to left and right
along filament to determine point where tester needle
swings abruptly.

SEL266

EL-75



REAR WINDOW DEFOGGER

Filament Repair
REPAIR EQUIPMENT
1. Conductive silver composition (Dupont No. 4817 or equiva-

lent)
2. Ruler 30 cm (11.8 in) long
3. Drawing pen
4. Heat gun
5. Alcohol
6. Cloth

Heat wire

Drawing pen Unit: mm (in)
BE540

REPAIRING PROCEDURE
1. Wiper broken heat wire and its surrounding area clean with

a cloth dampened in alcohol.
2. Apply a small amount of conductive silver composition to tip

of drawing pen.
Shake silver composition container before use.
3. Place ruler on glass along broken line. Deposit conductive

silver composition on break with drawing pen. Slightly
overlap existing heat wire on both sides (preferably 5 mm
(0.20 in)] of the break.

Repaired point 4. After repair has been completed, check repaired wire for
continuity. This check should be conducted 10 minutes after
silver composition is deposited.

Do not touch repaired area while test is being conducted.

SEL012D

SEL013D

5. Apply a constant stream of hot air directly to the repaired
area for approximately 20 minutes with a heat gun. A
minimum distance of 3 em (1.2 in) should be kept between
repaired area and hot air outlet. If a heat gun is not available,
let the repaired area dry for 24 hours.

EL- 76
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AUDIO AND POWER ANTENNA

Power Antenna/Wiring Diagram

'" '"'\--' '\

'" '"

IGNI TI ON SWI TCHON or START

IGNI TI ON SWI TCHAce or ON
UP

FUSE BLOCK *(Refer to "POWERSUPPLY ROUTING",)

RADIO

~

~

'"'\
'"

ANTENNAMOTOR

VB~~M'\
L/R-{]::J

~

Antenna
operating
direction

Upward
Downward

I

'"@j)@~
BODY GROUND

AUTO ANTENNATI MER
SEL793L
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AUDIO AND POWER ANTENNA

Location of Antenna

/
/ Power antenna

Sub-feeder -
cable

,r- Feeder cable

SE L700 L

Loosen ~ / Antenna nut

"'_ / Antenna base
REAR OF tpI
VEHICLE

~
SEL701 L

Antenna Rod Replacement
REMOVAL
1. Remove antenna nut and antenna base.

LEFT SIDE OF Antenna
VEHICLE rope

Gear portion
t

Antenna rod
Antenna nu

~

~

Antenna base f!!#"

REAR OF ",

Vjin(L;~
A J ;J;1~, .---...

SEL702L

2. Withdraw antenna rod while raising it by operating antenna
motOL

Antenna rope

Extend antenna

'<;1
SEL703L

INSTAllATION
1. Lower antenna rod by operating antenna motor.
2. Insert gear section of antenna rope into place with it facing

toward antenna motor.
3. As soon as antenna rope is wound on antenna motor, stop

antenna motor. Insert antenna rod lower end into antenna
motor pipe.

4. Retract antenna rod completely by operating antenna motor.
5. Install antenna nut and base,

El- 79



LOCATION OF ELECTRICAL UNITS

Passenger Compartment

V.P.W. wiper control unit' (For West Germany)

Differential oil cooler
relay"2

(WiPer amp.

SEL706L

I

L Speed sensor

rWiPer motor

/
/

E.C.C.S. control unit

.;>

~~. /
Kickdown switCh~~ /

Combination flasher unit ~ ~

Stop lamp switch

Accesso;:s
~
e:

I
:
~

/

IB'7
Bulb check relay (Blue)

I

I
Rear window defogger
relay (Brown)

~
Accessory relay-2 (Blue)
Circuit b(eaker' (Slac·k)
Ignition relay (Brown)

LU

Warning buzzer"

Headlamp timer

• Figure shows dashboard for L.H.D. models .
• On R.H.D. models, all side panel unit parts marked with an

asterisk "<>,, are symmetrically located to those of L.H.D.
models. However, switches and units around steering column
remain in the same relative position to each other except that
thay hava all been movad to the right side.
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r:l ~ Headlamp timer
Lighting switch

~
Retract relay-4

~ ..

mr-
Ico

(J1

(/)
m
r
0>oo
r

® Headlamp timer
® C!1eckconnector
@ Warning buzzer
@ Fuse block
® Ignition relay
® Circuit breaker (Model with power window system)
® Accessory relay-2
® Accessory relay-'
@ To engine room harness 0
@ To engine room harness 0 (Bluel
@) To engine room harness ([ill) (Black)
® Bulb check relay
@ Rear window defogger relay
@ To door harness L.H.®
@ To door harness L.H. @
@ Kickdown switch IA/T modell
® Combination meter
@ Stop lamp switch
® Rear fog lamp switch
@ Headlamp retractor switch
® Illumination control amplifier
® Not used
® Not used
® Combination flasher unit
@ Mode door motor
@ Foot lamp L.H .
® Headlamp washer switch
@ Rear wiper and washer switch
® Rear window defogger switch
@ Hazard switch
@ Rad io
® Radio
@ Cassette deck
@ Diode (Except for Europel
@) Push control unit
® Fan switch
® Diode (For Europe)
® To sub-harness ®
® To main harness ®
@ Glove box lamp
® Glove box lamp switch
® Combination meter
® Combination meter
® Thermo co ntro I ampl if ier

® Heater resistor
@ Blower motor
® Foot lamp R.H.
® To E,F.I. harness ®
® To door harness R.H. @§)
® To door harness R.H, 0

Diode ®

Lighting switch
Ughti ng switch

Ugh ting switch

Diode ®

® To room lamp harness ®
® Body ground
® Intake door motor
® To sub-harness ®
® To main harness ®
@ Door lock timer

Headlamp washer timer

Headlamp timer
Retract relay-4

s:: ::r:
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Body ground
Differential oil temperature sensor
Differential oil temperature switch

Ash tray illumination
Cigarette lighter
Door mirror control switch
Differential oil cooler pump
Parking brake switch
AfT device (A/T illumination and 0.0. control switch) (AfT model)

Not used
Door switch R.H.
Power antenna motor

Power antenna timer

Body ground
4-wheel skid control unit

Rear speaker L.H.
Differential oil cooler relay-2

Rear combination lamp L.H.

Rear combination lamp L.H.
Back-up lamp L.H.

Rear wiper ampl ilier
License lamp L.H.

License lamp R.H.
Body ground

Luggage room lamp switch

Back·up lamp R.H.
Luggage room lamp

Rear combination lamp R.H.

Rear combination lamp R.H.
Fuel tank gauge unit

Rear bra ke skid sensor
Rear speaker R. H.

To back door harness @!D
To back door harness @Y
Door switch L.H.

3: ::I:»m :D
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(') C
0 -I
:::::I-Q.-



'.,
.':.1:~

®
@)
@

R(

To main harness ®
Spot lamp (Model with sun roof)
Interior lamp (Model without sun roof)
Interior lamp (Model with SUn roofl

HARNESS LAYOUT

Room Lamp Harness

EL-92
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HARNESS LAYOUT

Door Harness L.H.

@) (L.H. drive model) ®
@ (LH_ drive model)

(QD

®
(ED
®
®
®

SEL805L

To main harness

To main harness
Door speaker
Door mirror motor
Power window regulator

Power window main switch
(L.H. drive model)

Power window amplifier
(L.H. drive model)

.~-~.---

Door lock actuator (R_H_ drive model I
Door lock switch (L.H. drive model)
To main harness ® (R_H_ drive model)
To main harness @ (R.H. drive model)
Power window sub switch (R_H_ drive model)

Door Harness R.H.

To main harness ® (L.H. drive model)
To main harness @ (L.H. drive model)

Door speaker
Door mirror motor
Power window regulator
Power window sub switch (LH. drive model)

Door lock actuator (L.H. drive model)
Door lock switch (R.H. drive model)
To main harness @ (R_H_ drive model)

To main harness @ (R.H. drive model)
Power window main switch (R_H. drive model)
Power window amplifier (R.H. drive model)

SE L806 L
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Wirldsh ield wiper motor
Windshield wiper amplifier
Side turn signal lamp R H.
Anti-skid bra ke actu ator

Rear washer motor
Front washer motor
Washer fl u id Ieve I switch

To E.F,I. hamess ® (White)

ToE. F.I. hamess ® (Gray)
To E.F ,I. hamess @ (Brownl

To engine room hamess no. 2 @ IM!T model)
I nh ib itor switch {A!T modell
Revolution sensor (A/T model)

I nhibitor switch (A/T model) (Gray)

To solenoid valve sub·hamess (AfT model) (Brownl
Relay box (Refer to page EL-81,)

To engine room harness no. 2 @ (A/T model)
To engine room harness no. 2 @
To engine room harness no. 2 @B
Body grou nd

To engine room harness no,2 @ (M/T model)
Batte ry

Battery

Body ground

Daytime Iight co ntrol unit

Headlamp washe r ampl if ier

Headlamp washer motor

(ill)
(ill)
@
(ill)
@
@)
®
@
@
@)
C®
@
@)
@)
@)
@)
@)
(ill)
@)
@)
@)
®
®
@)
®

Not used
Headlamp R.H.

Headlamp motor R,H.

Front combination lamp R.H.
Daytime light RH,
Horn-high

Conden ser fan motor
Horn-low

Headlamp motor L.H.
Headlamp L.H,

Daytime light L.H.

Front combination lamp L. H.
Du aI-pressu re sw itch
Body ground

Rei ay box (Refer to page E L -81 .)
Dropping resistor (AfT model)
Compressor
Front brake sk id sensa r L. H.
Pow er transistor unit
Brake flu id level switch

Pressu re regu Iato r co ntrol sole n0 id valve

Body grou nd for fro nt brake sk id sensor L. H.
V.P.W, wiper motor
Side turn signal lamp L.H.

To engine room harness ®

m J:»:J :DCQ
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To main harness ®
To main harness ® (Blue)
To main harness @ (Black)

Not used
Not used
Ign ition swi tch
Cambination switch
Combination switch

Horn switch
Windshield wiper and
washer switch
Dim-dip lamp control unit

To E.F.I. harness ®
A/T control unit
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HARNESS LAYOUT

Engine Room Harness No. 2

@ID To engine room harness
@) (M!T model)

® To engine room harness
@) (M/T model)

§ To engine room harness
@)

(§ To engine room harness
@)

~ To engine room harness
@) (A/T model)

~ Battery

@D Alternator

~ Oil pressure switch

@V Detonation sensor

(§) Starter motor

@D Vehicle speed sensor

@J Back·up lamp switch
(M!T model)

@V Neutral switch
(M/T model)

SEL809L
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(ill)
(ill)
@

To main harness ®
E.C.C,S. control unit

To engine room harness @1J
Front brake skid sensor L. H.

R esi star
Check co nnector
Check connector
To engine room harness ® (White)
To engine room harness @) (Brown)

E ngi rle grou nd
To ignition coil sub-harness ([ill)
F .I.C.D. solenoid valve

I njector-4

I nj ector-3

Inj ecto r-2

I nj ector-1

A.A.C. solerloid valve

Thermal transmitter

Eng ine temperatu re sensor
Air regu lator

Th rattle valve switch

Th rottl e sensor

Cran k angle senso r
Air flow meter
Droppi ng resistor
Pressu re regu Iator co ntrol sale na id valve
Power transistor unit

D roppi ng resistor (A/T model)

Compressor
To E.F,I. harness @
Engine ground

Ign ition co il-4
Ign itia n co iI-3
Ign itio n co il-2

Ignition coil-1
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•SUPER MULTIPLE JUNCTION .(S.M.J.)

REMOVAL
• Remove fuse block retaining screws to gain access to S.M.J.
'. Slide fuse block to the side, and remove S.M.J. retaining

bolts to detach S.M.J.

S.M.J.

INSTAllATION
To install S.M.J., tighten bolts until orange "full-tight" mark
appears and then retighten to specified torque as required.

~: 3 - 5 N·m
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-Ib)

CAUTION:
Do not overtighten bolts, otherwise, they may be damaged.

SEL422L
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cg ,L. H. drive model

® ,R. H. drive modelo ,A/T mode I

@ ,M/T model

® :F=Of'" Europe

~,ExcePt for Europe

@ ,R- H. dr I v," M/T mode I

@ ,Except @
~ ,For model with catalY2er

@ ,Except @
FUSE BLOCK
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SUPPL Y ROUTI NGP
in EL sectlon-)

I GNI nON $WI TCH
ON or START

I GNI TI ON SWI TCH
START
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ACC Or ON
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~
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cr n PUSH CONTROL UNI f-
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Tool number
Tool name

ST0501S000
Engine stand assembly

CD ST05011000 .
Engine stand

® ST05012000
Base

Engine attachment
assembly
CD KV10l08101

Engine attachment
® KV10106500

Sub-attachment

KV10l07901
Valve lip seal puller

KV10111300
Valve spring.
compressor

CD KV10107501
Valve lip seal drift

® KV10111400
Valve oil seal drift
attachment

Description

PREPARATION

SPECIAL SERVICE TOOLS

EM-2

When overhauling engine

Displacement valve Iip seal

Disassembling and assembling valve
components

Installing valve lip seal



Cut here .

Inner
side

•
Liquid gasket

S LC906

OIL PAN
Installation (Co nt' d)
3. Apply a continuous bead of liquid gasket to mating surface

of oil pan .
• Use Genuine Liquid Gasket or equivalent.

• Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

4. Apply liquid gasket to inner sealing surface as shown in
figure .

• Attaching should be done within 5 minutes after coating.
5. Install oil pan .
• Wait at least 30 minutes before refilling engine oil.

~_._-

Groove Bolt hole SEM9098

EM-8



SEM515B ~

Front upper
timing belt cover._.

SEM516B

TIMING BELT

Removal
1. Drain engine coolant from radiator.
Be careful not to spill coolant on drive belts.
2. Remove air duct, upper radiator hose, radiator shroud and

under cover.
3. Remove the following belts.
• Power steering pump drive belt
• Compressor drive belt
• Alternator drive belt
4. Remove water pump pulley, fan and fan coupling.

5. Remove crank angle sensor
Put aligning mark on crank angle sensor and timing belt cover.

6. Remove front upper timing belt cover.
7 Remove all spark plugs.

r
I

~

8. Set NO.1 piston at T.D.C. on its compression stroke.
9. Remove crankshaft pulley.

10. Remove front lower timing belt cover.
11. Loosen timing belt tensioner nut, turn tensioner, then

remove timing belt.

EM-10
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39 cogs

SEM519B

TIMING BELT
Inspection {Cant' d)

BELT TENSIONER, IDLER PULLEY AND TENSIONER
SPRING
1" Check belt tensioner and idler pulley for smooth turning.
2. Check condition of tensioner spring.

Installation
1. Confirm that No.1 piston is set at T.D.C. on its compression

stroke.
2. Install tensioner and tensioner spring .
• Turn tensioner fully clockwise with hexagon wrench, and

temporarily tighten lock nut.

3. Set timing belt.
Align timing marks on timing belt and sprockets.

EM-12
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TIMING BELT
Installation (Cont'd)
4. Loosen tensioner lock nut, keeping tensioner steady with

hexagon wrench.
5. Rotate crankshaft at least two turns clockwise.
6. Adjust belt tension.

Slowly swing tensioner with hexagon wrench clockwise and
counterclockwise two or three times.

7. Tighten tensioner lock nut.

8 Install lower and upper timing belt covers.

9. Install crankshaft pulley with washer.
10. Install engine mount bracket.
11. Install crank angle sensor and water pump pulley.
Align marks on crank angle sensor and front cover that were
made when crank angle sensor was removed.

EM-13
..---- ..



Engine
•inside

OIL SEAL REPLACEMENT

OIL SEAL INSTALLING DIRECTION

Engine
outside

Dust seal lip

r

Oil seal lip

SEM715A

Suitable tool CAMSHAFT Oil SEAL
1. Set No. 1 piston at TD.C. on its compression stroke.
2. Remove crank angle sensor, front cover, timing belt, cam-

shaft sprockets and rear dust cover.
3. Remove camshaft oil seal.
Be careful not to scratch camshaft.
4. Apply engine oil to camshaft oil seal lip and install it in place.

FRONT OIL SEAL
1. Set No. 1 piston at T.D.C. on its compression stroke.
2. Remove timing belt and crankshaft sprocket
3. Remove front oil seal.
4. Apply engine oil to oil seal lip and install it in place using

suitable tool.

REAR OIL SEAL
1. Remove transmission and flywheel.
2. Remove rear oil seal from the retainer.
3. Apply engine oil to oil seal lip and install it in place using

suitable tool.

VALVE OIL SEAL
1. Set No. 1 piston at T.D.C. on its compression stroke.
2. Remove throttle chamber and rocker covers.
3. Remove camshafts and valve lifters.
4. Remove spark plug.
5. Install air hose adapter into spark plug hole and apply air

pressure to hold valves in place. [Apply pressure of 490 kPa
(4.9 bar, 5 kg/cm2

, 71 psi)].

EM-14



Front

®

@ ®

"'.,. ~""-- ..~

Tightening order

@ @

@

J

Knock pin

SEM550B

® @
SEM527B

CYLINDER HEAD
Assembly (Cont'd)
Install camshaft as shown.

3- Install camshaft brackets.
Front mark is punched on the camshaft bracket.
4. Apply engine oil to camshaft oil seal lip and install it in place.
Always use new camshaft oil seal.

~: 9 - 12 N·m (0.9 - 1.2 kg-m, 6.5 ~ 8.7 ft-Ib)

Tighten camshaft bracket bolts gradually in two or three
stages.

SEM563B

I_L

5. Install rear timing cover.
~: 7 - 8 N·m (0.7 - 0.8 kg-m, 5.1 - 5.8 ft-Ib)

6. Install timing belt tensioner.
Tensioner nut:
~: 22 - 29 N.m (2.2 - 3.0 kg-m, 16 - 22 ft-Ib)

~M-25



•....
TURBOCHARGER
Inspection

Condition 1: Low engine power

Probable cause Corrective action

Air leak at the connection of compressor housing and
suction hose/inlet tUbe, or inlet tube and intake manifold

Exhaust gas leak at the connection of turbine housing
and exhaust manifold, connecting tube or exhaust outlet

By-pass valve is stuck open.

Stuck or worn journal or bearing

Broken shaft

Sludge on back of tUbine wheel

Broken turbine wheel

Correct the connection.

Correct the connection or replace gasket.

Replace tUrbocharger assembly.

Probable cause

Condition 2: Excessively high engine power

Corrective action

--

Disconnected or cracked rubber hose of by-pass valve
controller

By-pass valve is stUck closed.

Controller diaphragm is broken.

EM-29

Correct or replace rubber hose.

Replace tUrbocharger assembly.
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ENGINE REMOVAL

WARNING:
a. Situate vehicle on a flat and solid surface.
b. Place chocks at front and back of rear wheels.
c. Do not remove engine until exhaust system has com-

pletely cooled off.
Otherwise, you may burn yourself and/or fire may break
out in fuel line.

d. For safety during subsequent steps, the tension of wires
should be slackened against the engine.

e. Before disconnecting fuel hose, release fuel pressure from
fuel line.
Refer to "Releasing Fuel Pressure" in section EF & EC.

f. Be sure to hoist engine and transmission in a safe manner.
g. For engines not equipped with engine slingers, attach

proper slingers and bolts described in PARTS CATALOG.

CAUTION:
• When lifting engine, be careful not to strike adjacent parts,

especially accelerator wire casing, brake lines, and brake
master cylinder.

• In hoisting the engine, always use engine slingers in a
safe manner .

• Do not loosen front engine mounting insulator cover
securing nuts.
When cover is removed, damper oil flows out and mount-
ing insulator will not function.
For tightening torque, refer to sections AT, MT and PD.

EM-32
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CYLINDER BLOCK

Rear 0'1I seal retainer

i
I ~

:[
I,I:

1

F'J Liq 'dUI gasket

Main bearing b earn

N·m (kg-m, ft-Ib)

SEM359C

\

I

!------~ 7 - 8 (0.7- 0 8 5. , .1 - 5.8)

Cylinder
block

I

~ 11 -14 I
(L1-14~
8 - 10) . , \

Oil strainer J

G,,'" ~~
ci

~~~
~
D' ram plug

~ 29 - 39 (3 0. -4.0,22-291
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CONNECTING ROD BEND AND TORSION
Bend and torsion:

limit 0,1 mm (0.004 in)
per 100 mm (3.94 in) length

If it exceeds the limit, replace connecting rod assembly.

EM-35

CYLINDER BLOCK DISTORTION AND WEAR
1. Clean upper face of cylinder block and measure the distor-

tion.
limit:

0.10 mm (0.0039 in)
2. If out of specification, resurface it.

The resurfacing limit is determined by cylinder head resur-
facing in engine.

Amount of cylinder head resurfacing is "A".
Amount of cylinder block resurfacing is "B",

The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)

Nominal cylinder block height
from crankshaft center:

204.75 - 204.85 mm (8.0610 - 8.0649 in)
3, If nece!ssary, replace cylinder block.

..-----.--

SEM150B

CYLINDER BLOCK

Inspection (Co nt' d)
PISTON RING END GAP

End gap:
Top ring

0.25 - 0.42 mm (0,0098 - 0.0165 in)
2nd ring

0.38 . 0.64 mm (0,0150 - 0.0252 in)
Oil ring

0.20 M 0.76 mm (0.0079 - 0,0299 in)
Max. limit of ring gap:

1.0 mm (0.039 in)
SEM599A If out of specification, replace piston ring. If gap still exceeds

the limit even with a new ring, rebore cylinder and use
oversized piston and piston rings.
Refer to S.D.S.

Straightedge



SEM964

SEM565B

CYLINDER BLOCK
Inspection (Co nt' d)
a. When grinding crankshaft journal, confirm that "L" dimen-

sion in fillet roll is more than the specified limit.
"l": 0.1 mm (0.004 in)

b. Refer to S.O.S. for grinding crankshaft and available service
parts.

8. If crankshaft, cylinder block or main bearing is reused again.
measure main bearing clearance.
If crankshaft, cylinder block and main bearings are replaced
with new ones, it is necessary to select thickness of main
bearings as follows:

a. Grade number of each cylinder block main journal is
punched on the respective cylinder block.

b. Grade number of each crankshaft main journal is punched
on the respective crankshaft.

c. Select main bearing with suitable thickness according to the
following table.

Main bearing grade number:

Main bearing housing grade number

o 2

Main bearing grade number

Crankshaft main
journal grade
number

o

2

o

2

2

3

2

3

4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2

=3

EM-38
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Connecting rod bearing grade number:

8. If bearing, crankshaft or connecting rod is replaced with a
new one, select connecting rod bearing according to the
following table.

CYLINDER BLOCK
Inspection (Cont'd)
Connecting rod bearing (Big end)
1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.
Tighten bolts to the specified torque.
3. Measure inner diameter "C" of each bearing.

o

Connecting rod bearing
grade number

o

Crank pin grade number

4. Measure outer diameter "Dp" of each crankshaft pin journal.
5. Calculate connecting rod bearing clearance.

Connecting rod bearing clearance = C - Dp
Standard:

0.018 - 0.045 mm (0.0007 - 0.0018 in)
Limit: 0.1 mm (0.004 in)

6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any

bearing, grind crankshaft journal and use undersized bearing.
Refer to step 7 of "BEARING CLEARANCE -Main bearing".

SEM567B

2 2

Method B (Using plastigage)
CAUTION:
• Do not turn crankshaft or connecting rod while the plasti-

gage is being inserted .
• When bearing clearance exceeds the specified limit, en-

sure that the proper bearing has been installed. However,
if excessive bearing clearance still exists, use thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.

EM-39



SEM1518

CYLINDER BLOCK

Inspection (Cont'd)
CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter "C" of bushing.

Micrometer

SEM903A

SEM062A

2. Measure outer diameter "Dp" of piston pin
3. Calculate connecting rod bearing clearance.

C - Dp = 0.005 - 0.017 mm (0.0002 - 0.0007 in)
If it exceeds the limit, replace connecting rod assembly
and/or piston set with pin.
Connecting rod bushing cannot be removed from con-
necting rod.

REPLACEMENT OF CONNECTING ROD BUSHING
(Small end)
1. Drive in small end bushing until it is flush with end surface

of rod.
Be sure to align the oil holes.
2. After driving in small end bushing, ream the bushing.

Dial gauge

SEM1668

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):

Less than 0.15 mm (0.0059 in)

Assembly
PISTON
1. Install new snap ring on one side of piston pin hole.

EM-40



2. Install crankshaft, main bearing caps and main bearing beam
and tighten bolts to the specified torque.

• Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial
direction.

• Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward sequentially.

• After securing bearing cap bolts. make sure crankshaft
turns smoothly by hand.

~._ .._ .. - ...---"

EM-41

3. Set piston rings as shown.

CRANKSHAFT
1. Set main bearings in their proper positions on cylinder block

and main bearing cap.
• Confirm that correct main bearings are used. Refer to

"Inspection".

CYLINDER BLOCK

Assembly (Cont'd)
2. Heat piston to 60 to loDe (140 to 158°F) and assemble

piston, piston pin, connecting rod and new snap ring.
• Align the direction of piston and connecting rod.
• Numbers stamped on connecting rod and cap correspond

to each cylinder.
• After assembly, make sure connecting rod swings

smoothly.

EM725

SEM5688

Punchmark
side

SEM5698

Front mark

¢ Engine front

SEM361C

Tightening order

c
o

Engine front ~

Piston grade No.

Engine
front

•or rear

-



ST16610001
or suitable tool

M/T

Crankshaft side

A/T

SEM163B

CYLINDER BLOCK

Assembly (Cont'd)
REPLACING PilOT BUSHING
1. Remove pilot bushing (M/T)/pilot converter (A/T).

2_ Install pilot bushing (M/T)/pilot converter (A/T).

EM-43



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine model

Cylinder arrangement

CA18DET

4, in-line

Displacement

Bore x stroke

Valve arrangement

Firing order

em' (cu in)

mm (in) 83.0 x 83.6 (3.268 x 3.291)

1-3-4-2

Number of piston rings
Compression

Oil

Number of main bearings

Compression ratio

Compression pressure

Standard

Minimum

Differential limit between
cylinders

2

1

5

8.5

Unit: kPa (bar, kg/em', psi)/rpm

1,177 (11.77, 12.0,171)/350

981 (9.81,10.0,142)/350

98 (0.98, LO, 14)/350

EM-44
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Exhaust

Unit: mm (in)

27.4 - 27.6
(1.079 -1.087)

5.75 - 5.85
(0.2264 - 0.2303)

22.85 -23.15
(0.8996 -0.9114)

30.500 - 30.516
(1 .2008 - 1.2014)

30.580 - 30.596
(1.2039·1.2046)

Service

29.9 - 30.1
(1.177 - 1.185)

3L5 (1240)

33.6·33.8
(1.323 -1.331)

5.35 - 5.45
(0.2106 - 0.2146)

Intake

36.500 -36.516
(1.4370 - 1.4376)

36.597 - 36.613
(1.4408 - 1.4415)

SEM5738

H

mm (inl

Exhaust

24.9 10.980)

6.4- 6.5
10.252 - 0.256)

27.4 - 27.6
(1.079 -1.087)

30.080 - 30.096
(1.1842 -1.1849)

30.000 - 30.016
(1.1811 -1.1817)

22.85 ·23J5
(0.8996 -0.9114)

EM-47

Exhaust Intake
valve

Standard

Imake

H

31.5 (1.240)

33.6 -33.8
(1.323 -1.331)

29.85 - 30.15
(1.1752·1.1870)

5.9 - 6.0
(0.232 - 0.236)

36.000 - 36.016
(1.4173 -1.4179)

36.097 - 36.113
(1.4211 - 1.4218)

SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont'd)

Height (H)

Valve seat outer diameter (0
1

)

Face outer diameter (0, )

VALVE SEAT

Face inner diameter (0,)

Cylinder head seat recess
diameter (D)

Valve seat inner diameter (0.)

J
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VALVE

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont'd)

HYDRAULIC VALVE LIFTER
Unit: mm (in)

T (Margin thickness)

L --
SEM188A

Unit: mm (in)

Standard Limit

In.
34.0 - 34.2

(1 .339 . 1.346)
Valve headdiameter (D)

Ex.
28.0 - 28.2

(1.102 ·1.110)

In. 88.8 - 89.0
(3.496 - 3.504)

Valve length (U

Ex.
89.2 - 89.4

(3.512 - 3.520)

In. 5.965 - 5.980
(0.2348 • 0.2354)

Valve stem diameter (d)

Ex.
5.945 - 5.960

(0.2341 - 0.2346)

In. 45°30'
Valve face angle (od

Ex. 45°30'

In. 1.3 (0.051)
Valve head margin (T) 0.5 (0.020)

Ex. 1.5 (0.059)

VALVE SPRING
Unit: mm (in)

Valve lifter diameter

Lifter guide bore diameter

30.955 - 30.965
(1.2187 - 1-2191)

31.000 - 31.013
(1-2205 - 1-2210)

Free height (H)

Standard

43.1 (1.697)

Limit

Spring constant
N!mm (kg!mm. Ib!in) 28.4 (2.9, 162)

Out-of-square (S) 1.8 (0.071)

EM-48



Standard Limit

In. 39.785 - 39.815 (1.5663 -1.5675) -
Cam height (A)

Ex. 40,485 - 40.515 (1.5939 - 1.5951 ) -

In. 7.8 (0.307) -
Valve lift

Ex. 8.5 (0.335) -

Wear limit of eam height - 0.2 (0.008)

Camshaft journal to bearing c,learanee 0.045 - 0.090 (0.0018 - 0.0035) 0.15 (0.0059)

Inner diameter of camshaft bearing 28.000 - 28.025 (1.1024· 1.1033) -

Outer diameter of camshaft journal (D) 27.935-27.955 (1.0998-1.1006) -

Camshaft runout - 0.05 (0.0020)

Camshaft end play 0.07 - 0.15 (0.0028 - 0,0059) 0.2 (0.008)

a 248 -
b 240 -
c 0 -

Valve timing (Degree on crankshaft)
d 60 -

e 9 -

f 59 -

EM120

-~~~,_ .....

Unit: mm (in)

• 0 C

SEM568A

EM-49
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont' d)

CAMSHAFT AND CAMSHAFT BEARING

-
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cant'd)
CRANKSHAFT

EM737

Out-of-round X - Y

Taper A - B A B

Main journal diameter (Om)

Pin journal diameter (Op)

Om Op

52_951 - 52.975 (2.0847 - 2.0856)

44.954 - 44.974 (1.7698 - 1.7706)

EM71S

Unit: mm (in)

Center distance (r) 41.77·41.83 (1.6445·1.6468)

Standard Limit

Taper of journal and pin (A - B) 0.005 (0.0002)

Out-of-round of journal and pin (X - y) 0.005 (0.0002)

Runout [T.I.R.]· 0.025 (0.0010)

Free end play

•• Total indicator reading

0.05 - 0.18 (0.0020 - 0_0071 )

EM-52
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BEARING CLEARANCE

SERVICE DATA AND SPECIFICATIONS (S. D. S.)

Inspection and Adjustment (Cont'd)
AVAILABLE CONNECTING ROD BEARING

Unit: mm (in)

Main bearing clearance

connecting rod bearing

clearance

Sta ndard

0.021 - 0.048
(0.0008 - 0.00191

0.018 - 0.045
(0.0007 - 0.00181

Limit

0.1 (0.004)

0.1 (0.004)

Standard

Grade

number

o

2

Thickness
mm (inl

1.501 - 1.504
(0.0591 - 0.0592)

1.504 . 1.507
(0.0592 - 0.0593)

1.507 - 1.510
(0.0593 - 0.0594)

Identification
color

Brown

Green

AVAILABLE MAIN BEARING

Standard

Undersize (service)Grade
number

o

2

3

4

Thickness Identification
mm(in) color

1.825 - 1.829
Black

(0.0719 - 0.0720)

1.829·1.833
Brown

(0.0720·0.0722)

1.833 . 1.837
Green

(0.0722 . 0.0723)

1.837-1.841
Yellow

(0.0723 - 0.0725)

1.841 - 1.8'45
Blue

(0.0725 - 0.0726)

0.08
(0.0031 )

0.12
(0.0047)

0.25
(0.0098)

Thickness

1.540 - 1.548
(0.0606 - 0.0609)

1.560 - 1.568
(0.0614 - 0.0617)

1.625 - 1.633
(0.0640 - 0.0643)

Unit: mm (in)

Crank pin journal
diameter "Op"

Grind so that bearing

clearance is the
specified value.

Undersize (service)
MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout
[T.I.R.J·

Thickness

Unit: mm (in)

Main journal
diameter "Om"

Flywheel runout [T.I.R.J •

Less than 0.1 (0:004)

Less than 0.15 (0.0059)

0.25
(0.0098)

1.947 - 1.960
(0.0767 - 0.0772)

Grind so that bearing
clearance is the

specified value.

• Total indicator reading

TURBOCHARGER

By-pass valve
controller

diaphragm

Play

0,38 mm (0.0150 in)/ 83.3 - 88.6 kPa
(833 - 886 mbar, 625 - 665 mmHg,

24.61 - 26.18 inHg)

0.013 - 0.097 mm (0.0005 - 0.0038 in)

EM-53
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GG94310000

PRECAUTIONS AND PREPARATION

Precautions
• When installing each rubber part, final tightening must be

carried out under unladen condition* with tires on ground.
-II- Fuel, radiator coolant and engine oil full. Spare tire,

jack, hand tools and mats in designated positions.
• When removing each suspension part, check wheel align-

ment and adjust if necessary.
• Use Tool when removing or installing brake tubes.

S8R500

Preparation
SPECIAL SERVICE TOOLS

;
:1,.r

*: Special tool or commercial equivalent

I

Tool number
Tool name

HT72520000*
Ball joint remover

HT71780000 *
Spring compressor

S135652000*
Strut attachment

GG94310000*
Flare nut torque
wrench

Description

FA-2

Removing tie-rod outer end and lower
ball joint

Removing and installing coil spring

Fixing strut assembly

Removing and installing brake piping

' ..,...
;i;
j-



FRONT AXLE AND FRONT SUSPENSION

"

"It,'

Brake disc roter ~

~ 39 - 54 (4.0 - 5.5, 29 - 40) 7

~ 46 - 52
(4.7 - 5.3,
34- 38)

Front suspensionmember

Strut mounting insulator
(with strut mounting bearing)

=~ C3

I
~39-49

~

'
(4.0-5.0,
29 -361

Front

Final tightening for rubber parts requires to be carried
out under unladen condition· with tires on ground.
• Fuel, radiator coolant and engine oil fulL

Spare tire, jack, hand tools and mats in designatedpositions.

~ : N·m (kg-m, ft-Ib)

FA-4
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CHECK AND ADJUSTMENT - On-vehicle

Front Wheel Alignment (Cont'd)
Caster:

5°55' - 7°25'

SFA103A

I
I'; !

•. 1
, (.
, ..

Camber:
-1°25' to 5'

If camber is not within specification, adjust by turning adjusting
pin as follows:
(1) Remove adjusting pin

Adjusting pin is Installed with flat portion facing downward.

Flat portion

~

Adjusting
pin

SFA105A

(2) Next replace adjusting pin with flat portion facing upward.
(3) Turn adjusting pin to adjust.

Camber changes about 5' with each graduation of ad-
justing pin.

(4) Tighten adjusting pin to specified torque.
~: 124 - 143 N·m (12.6 - 14.6 kg-m, 91 - 106 ft-Ib)

SFA106A

TOE-IN
1. Draw a base line on tread surface of tires.
After lowering front of vehicle, move it up and down to
eliminate friction, and set steering wheel in straight-ahead
position.

SM A 123

FA-7
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3. Adjust toe-in by varying length of steering tie-rods.
(1) Loosen lock nuts.
(2) Adjust toe-in by turning forward and reverse tie-rod.

Make sure both tie-rods are the same length.
Standard length "L" - reference data:

174.8 mm (6.88 in)
(3) Fix lock nuts, then tighten them designed torque.

~: 37 - 46 N·m
(3.8 - 4.7 kg-m, 27 - 34 ft-Ib)

CHECK AND ADJUSTMENT - On~vehicle

Front Wheel Alignment (Cont'd)
2. Measure toe-in.
Measure distance "A" and "8" at same height as hub center.

Toepin:
A - 8 0 p 2 mm (0 - 0.08 in)
2 () (Total toe-in) 0' to 12'

Toe·in = A - 8
Total toe-in = 211II

Front

f#
SFA234A

SFA545A

t
Front

A: Inside
8: Outside

SF A898

FRONT WHEEL TURNING ANGLE
1. Set wheels in straight-ahead position and then move vehicle

forward until front wheels rest on turning radius gauge
properly.

2. Rotate fully steering wheel to the right or left; measure
turning angle.

Wheel turning angle:

Except Europe Inside wheel: A 39° -43°

L.H.D. model Outside wheel: B 33°
Full turns

Europe L.H.D. Inside wheel: A 36° -40°

model Outside wheel: B 32°

FA~8

Ir',
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r
(

Knuckle spindle

~ N·m (kg-m, ft-Ib)

FRONT AXLE

Buffle plate

Snap ring

Wheel hub

FA-9
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FRONT AXLE - Wheel Hub and Knuckle

Removal
• Remove wheel bearing lock nut.

• Remove brake caliper assembly.
Brake hose need not be disconnected from brake caliper. Be
careful not to depress brake pedal, or piston will pop out.
Make sure brake hose is not twisted.

• Remove rotor and wheel hub from spindle .

• Remove tie-rod ball joint and lower ball joint.

. :<.. ;',

SFA571 B

.,... .

• Remove bolts and nuts as shown at left.
Make matchmarks before removing adjusting pin.

FA-10



FRONT AXLE - Wheel Hub and Knuckle

Assembly
1. Press new wheel bearing assembly into wheel hub from

inside of rotor disc (with wheel hub).
Maximum load P:

29 kN (3 t, 3.3 US ton, 3.0 Imp ton)
CAUTION:
• Do not press inner race of wheel bearing assembly .
• Do not apply oil or grease to mating surfaces of wheel

bearing outer race and wheel hub.
Be careful not to damage grease seal.

2_ Install circular clip into groove of wheel hub.
3_ Apply multi-purpose grease to sealing lip.

SFA218A

Circular clipGrease seal lIE!

.:.J
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FRONT SUSPENSION - Coil Spring and Strut Assembly
Inspection (Cont'd)
STRUT MOUNTING INSULATOR
• Check cemented rubber-to-metal portion for separation or

cracks. Check rubber parts for deterioration.
• Check thrust bearing parts for abnormal noise or excessive

rattle in axial direction.
Replace if necessary.

LOCK WASHER
• Check for cracks, deformation or other damage. Replace if

necessary.
COIL SPRING
• Check for cracks, deformation or other damage. Replace if

necessary.

Top

Bottom SFA760

Assembly
• When installing coil spring, be careful not to reverse top and

bottom direction. (Top end is flat)

, !

• When installing coil spring on strut, it must be positioned as
shown in figure at left .

• Install upper spring seat with its cutout facing the inner side
of vehicle.

Left Front Right

I

Cutout
(I nnar side of vehicle)

Upper seat SFA576A

FA-16



r SERVICE DATA AND SPECIFICATIONS (S.D.S.) II!
r
I
i

: General Specifications
,

COIL SPRING FRONT STABILIZER BAR

~

Stabilizer diameter mm (in) 25 (0.98)
Europe Except Europe

Item Identification color Orange

Wire diameter mm (in) 12.7 (O.500!

Coil diameter mm (in) 170 (6.69)

Free length mm (in) 360 (14.17) 350 (13.78)

Spring constant
15.7 (1.6,90)

N/mm (kg/mm, Ib/in)

Identification color Pink x 1 Yellow x 1

STRUT

Piston rod diameter
20.0 (0.787!mm (in)

Stroke mm (in) 160 (6.30)

Damping force
[at 0.3 m (1.0 ft)/sec.J

N (kg, Ib)
Expansion 912 -1,245 (93 -127,205 - 280)

Compression 392 - 588 (40 - 60, 88 -132!

I

FA-19
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

WHEEL ALIGNMENT (Unladen*1)

Inspection and Adjustment

LOWER BALL JOINT

Camber degree _1°25' to 5'

Caste r degree 5°55' - 7°25'

Toe-in (Total)
mm (in) a - 2 (0 - 0.08)

degree 0' - 12'

Kingpin inclination degree 12°25' _13°55'

Front wheel turning angle

Full turn·2
degree 36° - 40° /320 *3

inside/outside 39° - 43° /33° * 4

Swing force

(Measuring point: cotter pin
hole of ball stud)

N (kg, Ib)

Turning tOrque

Vertical end play

mm (in)

7.8 - 55.9
(0.8 - 5.7,1.8 - 12.6)

OA9 - 3A3
(5.0 - 35, 4.3 - 30A)

0(0)

WHEEL RONOUT (Radial and lateral)

0.3 (0.012) Or less

*1: Tankful of fuel, radiator coolant and engine oil full. Spare tire,
jack, hand tools, mats in designated position.

·2: On power steering models, wheel turning force (at circum-
ference of steering wheel) of 98 to 147 N (10 to 15 kg,
22 to 33 Ib) with engine idle.

*3: Europe L.H.D. model
·4: Except Europe LH.D. model

Wheel type

Aluminum wheel

mm (in)

Radial runout Lateral runout

WHEEL BEARING

Wheel bearing axial end play

mm (in)

Wheel bearing lock nut

Tightening tirque

N'm (kg-m, ft-Ib)

0.03 (0.0012) Or less

147 - 216 (15 - 22,108 - 159)

Steel wheel

mm (in) 0.5 (0.020) or less 0.8 (0.031) or less

"

I
FA-20
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ENGINE CONTROL SYSTEM

Accelerator Control System
• When removing accelerator wire, make a mark to indicate lock nut's initial position.
• Check that throttle valve fully opens when accelerator pedal is fully depressed and that it returns to idle

position when pedal is released.
• Adjust accelerator wire according to the following procedure.

Tighten "adjusting nut" until "throttle drum" starts to move.
From that position turn back "adjusting nut" 1.5 to 2 turns, and fasten it with a lock nut

• Check accelerator control parts for improper contact with any adjacent parts.
• When connecting accelerator wire, be careful not to twist or scratch its inner wire.

Return spring B

~ .

. ~.

Lock nut

~8-12
(0.8 -1.2,
5.8 - 8.7)

Accelerator
pedal

~J-4
(0.3-0.4,2.2 -2.9)-- \

\
\

.~.~
m

,-Adjusting nut
\
\,\ /----r-:::J 8·11 (0.8-1.1,5.8-8.0)

\
\ 'I-Accelerator wire bracket

Wire end

\
\

\
~

Throttle drum

~ ; N·m (kg-m, ft-Ib)

SFE028A

FE-2 J



FUEL SYSTEM
,

: i.

WARNING:
When replacing fuel line parts, be sure to observe the following:
• Put a "CAUTION: INFLAMMABLE" sign in workshop.
• Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.
• Be sure to disconnect battery ground cable before conducting operations.
• Put drained fuel in an explosion-proof container and put lid on securely.
CAUTION:
• For electric fuel pump model, before disconnecting fuel hose, release fuel pressure from fuel line.

Refer to "Changing Fuel Filter" in MA section.
• Do not disconnect any fuel line unless absolutely necessary.
• Plug hose and pipe openings to prevent entry of dust or dirt.
• Always replace O-ring and clamps with new ones.
• Do not kink or twist hose and tube when they are installed.
• Do not tighten hose clamps excessively to avoid damaging hoses.
• When installing fuel check valve, be careful of its designated direction. (Refer to section EF & EC.)
• Run engine and check for leaks at connections.

I

!

Fuel return hose

Fuel tank protector

~ ' N·m (kg-m, ft-Ib)

SEF013A

------

~
"--.~ 3.2·4.310.33 - 0.44,2.4 . 32)

11
, l
'-
~
-------

i
426-36

(2.7 ·3.7,
20 -271

I

~

\, I

\ !
~ 26 - 36 (2.7 - 3.7,20 - 27)

~ 2.0 -2.5
(0.20 - 0.26, --)
1.4-1.9) i

I

~

',:.<.,

FE-3



EXHAUST SYSTEM

CAUTION:

• Always replace exhaust gaskets with new ones when disassembling.
• Check all tube connections for exhaust gas leaks, and entire system for unusual noises, with engine

running.

• After installation, check that mounting brackets and mounting insulator are free from undue stress.
If any of above parts are not installed properly, excessive noise or vibration may be transmitted to
vehicle body.

Main muffler-

_ i~ -~\,\\\!
~1~)0~~/1//' '1/

'!]'I 13 16-/ f"D 13 - 16
~-.I - ~-.I (1.3 - 1.6,9.12)(1.3 -1.6, 9·12)

!
~, i~~ /

orJo 1-®""@] \-,~~/
I 1/ \1;/
l

\:

~/ \1
R 13 - 16 M13 ·16

(1_3- 1.6, (1.3 - 1.6,
9-12) 9-12)

~ 43·55 (4.4 -5.6, 32 - 41)

~o
\

\
\

l~

~13'1;:~ \
(1.3 - 1.6, !?R
9-12)

~
,

~I ()

Model with catalyzer

:;
<:
\

i \,-Front tube
L~ 45.60 (4.6 - 6.1,33 - 44)

Model without catalyzer

~: N·m (kg-m, ft-Ib)

SFE182A

FE-4
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AIR FLOW AND COMPONENT LAYOUT

Floor

-....~

~)
\

® To defroster

Defroster

Floor and defroster

Air Flow

Imake door

EXCEPT EUROPE MODEL

BHevel

OAA ~
A,c

~~
[*0 I :2 ] ~ r- -

~
I

l_~__ 0 - ~==-.J
CD To ventilator

This illustration is for L.H. drive models.
For R.H. drive models, it is basicelly same.

® To defroster

.••• ; Air passed through heater core

<1PD ; Mixed air ( ••• + ¢::::J )

<;=::J ; Air not passed through heater core
RHA625A

I



r
EUROPE MODEL

AIR FLOW AND COMPON
~
NT LAYOUT

Air Flow (Cant d)
Floor

h heater cOre""""""- . A Ir passed th roug

. --- + ¢:::::::J ). Mixed air ( _

<:):sJ . h heate r COre
<=::J ; Air not passed throug RHA626A

® To defroster

® To floor

Floor and defroster

CD To ventilator

Bi-Ievel

D~~~f~o , 2 JI1L__~_._~, I
CD To ventilator

c::-

~
Ventilation nditioner switch

Air co . h Mode switchesREC SWltC

~

® To floor

. L H drive ;"odels.This illustra~ion I
~
O

~
S it i~ basically same.For R.H. drIVe me.

HA-3
.....••.



Mode door motor RHA374A

DOOR CONTROL

Control Cable Adjustment
• When disconnecting the control cable, remove the E-ring

and take off the cable while pushing the cable outer.
• The following illustrations are for L.H. drive models. For

R.H. drive models, it is basically same.

MODE DOOR
1. Move side link with hand and hold mode door in VENT mode.
2. Install mode door motor on heater unit and connect it to

body harness.
3. Turn ignition switch to ACC.
4. Turn VENT switch ON.
5. Attach mode door motor rod to side link rod holder.
6. Turn DEF switch ON. Check that side link operates at the

fully-open position. Also turn VENT switch ON to check that
side link operates at the fully-open position.

1>,

-"-Air mix door lever

~ Link lever

I
Air mix door lever" \ \ ""-

r---
(

Push_<

/\ \\\
/ RHA375A

RHA376A

WATER COCK CONTROL ROD
• When adjusting water cock control rod, first disconnect

temperature control cable from air mix door lever. Re-
connect and readjust temperature control cable.

1. Push air mix door lever in direction of arrow.
2. Pull control rod of water cock in direction of arrow so as to

make clearance of about 2 mm (0.08 in) between ends of
rod and link lever and connect the rod to door lever.

After connecting control rod, check it operates properly.

TEMPERATURE CONTROL CABLE
• Clamp the cable while pushing cable outer and air mix door

lever in direction of arrow.
After positioning control cable, check it operates properly.

HA-6
-........••



r DOOR CONTROL
Control Cable Adjustment (Cont'd)
INTAKE DOOR
1. Connect intake door motor harness connector before in-

stalling to intake door motor.
2. Turn ignition switch to ACC.
3. Turn REC switch ON.
4. Install intake door motor on intake unit.
5. Install intake door lever.
6. Set intake door lever in REC and secure door rod to holder.
7. Check that intake door operates properly when REC switch

is turned ON and OFF.

CONNECT

E)
RHA656A

HA-7



L.H.D. MODEL

From
{"I ! l1.,.Jmi nat Ion

s)'.stem

DESCRIPTION - Push Control

Push Control System

.:Thes~ switches Qrc oui J~ in~o push control unl~
and mechanical!y ! inKed to co~rcsponding swi~ch~s.

THERMO CONTROL AM~
OUAL-
PRESSURE ~
SWj TCH \!1@)
, (1)

~
MODE
DOOR
MOTOR

"'f."Nj-

~

EF

"'"• M
7

RHA378A

This push control system operates the intake and mode door motors to activate their corresponding doors.

Switches and their control functions

Indicator illuminates

Air outlet Intake air Compressor
A/C -. ••• • @.

~ ~Switch -I ,.. .•.•.1 .•.•.;1

A/C 0 ON'"

••• 0"••• 0 Refer to "AIR,..
'" DISTRIBU-
-0 • 0 TION0 .•.•.1~

RATIOS". (See@- 0 FRE•••.;1 page HA-4.)

~ 0 FRE ON'"

~ 0"2 R EC*2

I
",: Compressor is operated by thermo control amp.
"2: Depending on mode switch position.

HA-8
- ....•



DESCRIPTION - Push Control
Push Control System (Cont'd)

R.H.D. MODEL

THERMO CONTROL AH~
DUAL-
PRE5SURE ~
SWI TCH lil@)
2 @

2 4 6 • 8161213
1 3 5 j 159 II H

RESISTOR

21

From
{i ! Il.,..1rnlna'tiansystem

RHA630A

This push control system operates the intake and mode door motors to activate their corresponding doors.



r

Made door motor

DESCRIPTION - Push Control
Mode Door Motor (Cont'd)
R.H.D. MODEL
The mode door motor is located on the right side of the heater
unit. Through the side link it opens and closes the vent, foot
and defroster door.
When one mode switch is pushed, the position switch built into
it reads the corresponding mode to determine the direction of
the motor rotation. As soon as the desired mode is set, the
position switch stops the motor.

~: Cu rrent flows as
indicated by the
arrow, motor
actuates as indi-
cated by the words.

Terminal No. Mode door motor

Mode door
Direction

(]) .® operation
of linkage
rotati on

e e Stop Stop

e (t) VENT -+ DEF
Counter-
clockwise

(t) e DEF ---+ VENT Clockwise

RHA631A

HA~ 11



Push control assembly ==1
1£ jU If

PUSH CONTROL UNIT

Removal and Installation
1. Remove cluster lid C.

2. Remove audio (radio).
3. Remove four screws of push control unit.
4. Remove temperature control cable.
5. Disconnect push control unit harness connectors.
6. Remove push control unit.
7. Installation is in the reverse order of removal.
Refer to Control Cable Adjustment for temperature control
cable.

Overhaul - Push control unit assembly
This illustration is for L.H. drive models.
For R.H. drive models, it is basically same.

Control knob

Illumination 7
bulb

~
.

v

""-- Finisher
plate

Liliumination plate

I Control base J
I /'1~ / ' AV" ~ ..~!/j"",- Temperature control cable

~~'L LE-ring
~ Control J3'II'M .

box ';/L. Temperature control lever

I Temperature control lever assembly
Diode

RHA386A

I
HA-12
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..

RHA390A

Small flat-bladed
, screwdriver

9"~ Illumination
harness

"-Smail flat-bladed"«)
screwdriver '- ~

Control base

PUSH CONTROL UNIT

Overhaul - Push control unit assembly (Cant' d)
1. Remove two knobs.
Wrap knobs with a cloth and pull in direction indicated by
arrow as shown in figure at left. Be careful not to scratch
knobs during removal.

2. Disconnect illumination harness connectors.

3. Remove control base.
Undo hook at each end of control box and remove control
base from control box by moving it in direction indicated by
arrow.

4. Remove fan switch.

5. Remove control knobs.
Wrap finisher with a cloth and remove knobs using pliers or
similar tool. Be careful not to scratch finisher's surface.

HA-13



HEATER ELECTRICAL CIRCUIT
Wiring Diagram (Cont'd)

R.H.D. MODEL

DEF
F/D
F"'COT
B/LVENT

'

8
19
20

J

1314
1211
169
B 15
.17

7
65
43
2 1

PUSHCONTROLUNIT

INTAKEODOR MOTOR

IGNITION SWITCHACC 0" ON

UP

*
MODE DOOR MOTOR

/T
/Y
LG
/B
OR/Y
/B
/L

B
G

/Y
/W

L
/8/R
OR

}From illuminationsystem

WER
NG"
n_ )

I
L/R
L/R

BODY GROUND

BLOWER

c:J L/OR
~
=-

® Vl ® E
;t '" FUSE BLOCK,,~ I (Ref",,,to "POSUPPL Y ROUTIin EL s",ctio

GG/Y
L/OR

L/YL/R
L/WL/8

LB

M3

G/BjG/Y 0
~L/OR

®

G

system [
R

LGL/
GG

~R

L
L
L
L

~~L~
L/

I
I

'"",' ].1 II (Sub----I..J..J_LJ!J;\

® ~~"'m;t harness)
~
O=;)o-1:tI
~~~ •~~

~
~ ~~

" OFF 1 2 3 4
2~ ( "-------(

26 (

27 FAN
3 ( SWITCH

RESISTOR

[]
®

To A/C

RHA632A

HA-16
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SHA919A

PRECAUTIONS

WARNING:
• Always wear eye protection when working around the

system.
• Always be careful that refrigerant does not come in

contact with your skin.
• Keep refrigerant containers stored below 40°C (104°F) and

never drop from high places.
• Work in well-ventilated area because refrigerant gas

evaporates quickly and breathing may become difficult due
to the lack of oxygen.

• Keep refrigerant away from open flames because poison-
ous gas will be produced if it burns.

• Do not increase can temperature beyond 40°C (104°F) in
charging.

• Do not heat refrigerant can with an open flame. There is a
danger that can will explode.

CAUTION:
• Do not use steam to clean surface of condenser or

evaporator. Be sure to use cold water or compressed air.
• Compressed air must never be used to clean a dirty line.

Clean with refrigerant gas.

• Do not use manifold gauge whose press point shape is
different from that shown. Otherwise, insufficient evacuat-
ing may occur.

• Do not over-tighten service valve cap.
• Do not allow refrigerant to rush out. Otherwise, compres-

sor oil will be discharged along with refrigerant.

HA-17
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PRECAUTIONS FOR REFRIGERANT CONNECTION

WARNING:
Gradually loosen discharge side hose fitting, and remove it
after remaining pressure has been released.
CAUTION:
When replacing or cleaning refrigerant cycle components,
observe the following.
• Do not leave compressor on its side or upside down for

more than 10 minutes, as compressor oil will enter low
pressure chamber.

• When connecting tubes, always use a torque wrench.

SHA896A

• After disconnecting tubes, plug all openings immediately
to prevent entrance of dirt and moisture.

Plug

SHA058

SHA897A

Inflated portion

a-ring

Apply com-
pressor oil.

• After inserting tube into union until O-ring is no longer
visible, tighten nut to specified torque .

• After connecting line, conduct leak test and make sure
that there is no leakage from connections. When the gas
leaking point is found, disconnect that line and replace' the
O-ring. Then tighten connections of seal seat to the
specified torque.

• Always replace used O-rings.
• When connecting tube, apply compressor oil to portions

shown in illustration. Be careful not to apply 'oil to
threaded portion.

• O-ring must be closely attached to Inflated portion of tube.

SHA898A

HA-18
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SERVICE TOOLS

Tool name

Manifold gauge

Charging hose

Charge valve

Thermometer

Vacuum pump

Electric leak detector

PREPARATION

Description

~

-

% eJ-~ ~-
~,

•........•.....•

-""3

Nominal sensitivity:
15·25 11(0.53· 0.88 OZ)/Y

~ . ~~

HA-20

Discharging and charging refrigerant into
system

Discharging, evacuating and charging
refrigerant into system

Discharging and charging refrigerant into
system

Checking temperature

Evacuating refrigerant system

Checking refrigerant leaks



DISCHARGING, EVACUATING, CHARGING AND CHECKING

To low-pressure
service valve

Slowly open.
•

To high-pressure
service valve•

@1 High

-.
~
f\)U \ Slowly open

I)

SHA240B

I Point-1!

Discharging
Slowly open the valves to discharge only refrigerant. If they are
opened quickly, compressor oil will also be discharged.

To low-pressure To high-pressure
service valve service valve••

Vacuum pump SHA241 B

Elevation Vacuum of system"
m (ft) kPa (mbar, mmHg, inHg)

0(0) 101.3 (1,013,760,29.92)

I Point-2 I
Evacuating the System
1. Start pump, then open both valves and run pump for over 5

minutes.
2. When low gauge has reached approx. 98.6 to 101.3 kPa (986

to 1,013 mbar, 740 to 760 mmHg, 29.13 to 29.92 inHg),
completely close both valves of gauge and stop vacuum
pump.

a. The low-pressure gauge reads lower by 3,3 kPa (33 mbar,
25 mmHg, 0.98 inHg) per 300 m (1,000 ft) elevation.
Perform evacuation according to the following table.

b. The rate ascension of the low-pressure gauge should be
less than 3.3 kPa (33 mbar, 25 mmHg, 0.98 inHg) in 5
minutes,

300 (1,000)

600 (2,000)

900 (3,000)

98.0 (980,735,28.94)

94.6 (946, 710, 27.95)

91.3 (913,685,26.97)

.: Values show reading of the low-pressure gauge.

I Point-3 I
Checking Airtightness
1. Close both low and high-pressure valves and leave them

unattended for approx. 5 to 10 minutes.
2. Make sure the pointer of the low-pressure gauge does not

deflect toward the "0" direction.
3. If the pointer deflects, gas leakage is present. Repair as

outlined under IPoint-41·

I Point-4!
Repair
If a malfunction is noticed under I Point-31 above, locate and
repair the leaking point using the following table as a guide,

I

Leak at/around pipe connection

• O-ring fouled, damaged or
deformed

• Oil not applied to pipe connec-
tions during installation

• Pipe connections not properly
tightened (too tight or too loose)

HA-22

Leak at/around gaugemanifold

• Malfunctioning charging hose
• Gauge improperly installed
• Malfunctioning valve
• Malfunctioning packing, etc.



DISCHARGING, EVACUATING, CHARGING AND CHECKING

•
,

I Point-51
Evacuating the System
1. Close manifold gauge valve securely and disconnect charg-

ing hose from refrigerant can.
2. Connect center charging hose to vacuum pump.
3. Start pump, then open both valves and run pump for over 20

minutes.

~
..

open.

To high-pressure
service valve•

Low (0)
IO~'
Open

To low-pressure
service valve

Vacuum pump SHA241 B

I Point-61
Charging
1. Close manifold gauge valves securely and disconnect

charging hose from vacuum pump.
2. Purge air from center charging hose.
1) Connect center charging hose to refrigerant can through

charge valve_
2) Break seal of refrigerant can and purge air.

SHA242B

To low-pressure
service valve

To high-pressure
service valve •

3. Charge refrigerant into system_
WARNING:
Ensure that engine is off.
1) Open high-pressure valve of manifold gauge and charge

refrigerant into system.

RHA278

•To low-pressure
service valve

To high-pressure
service valve

CAUTION:
If charging liquefied refrigerant into the system with the can
turned upside down to reduce charging time, charge it only
through high-pressure (discharge) service valve. After charg-
ing, the compressor should always be turned several times
manually.
2) When low-pressure gauge reading is 98 kPa (0.98 bar, 1.0

kg/cm2
, 14 psi), completely close high-pressure valve of

manifold gauge and stop charging_
SHA244B

HA-23
___-411



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Run engine at idling
(Below 1,500 rpml

~To low.pressure

~

To high-pressure

~
N;" ",., • L"

~ ~ ~
"H:::r ..,.,

Turn #) ~f t] .. - .{
~
IO Close

,"","m

~

11==:0;;'=,---,

r· -'1 Fan lever mode and
10.,1 temperature dial

SHA2458 Maximum cold and speed

I Point-7!

Charging
1. Charge refrigerant into system.
WARNING:
Ensure that engine is off.
• Open low-pressure valve of manifold gauge and charge

refrigerant into system.
2. When refrigerant charging speed slows down, close high-

pressure valve of manifold gauge and open low-pressure
valve of manifold gauge and charge it while running the
compressor for ease of charging.

3. Start engine - Air conditioning system ON, maximum
temperature set, maximum blower speed. Open low-
pressure valve on gauge set, with can in upright position,
and monitor sight glass. Charge is complete when sight
glass is clear.

Cycling clutch systems will produce bubbles in sight glass
when clutch engages. Therefore, allow 5 seconds after clutch
engages to determine if bubbles continue, and, if so, add
refrigerant to clear sight glass.

WARNING:
Never charge refrigerant through high-pressure side (dis-
charge side) of system since this will force refrigerant back
into refrigerant can and can may explode.
4. Charge refrigerant while controlling low-pressure gauge

reading at 275 kPa (2.75 bar, 2.8 kg/cm2
, 40 psi) or less by

turning in or out low-pressure valve of manifold gauge .
• Be sure to purge air from charging hose when replacing

can with a new one.

I

RHA504

5. Charge the specified amount of refrigerant into system by
weighing charged refrigerant with scale. Overcharging will
cause discharge pressure to rise.

Refrigerant amount:
LH.D. model

0.9 - 1.0 kg (2.0 - 2.2 Ib)
R.H.D. model

0.8 - 0.9 kg (1.8 - 2.0 Ib)

HA-24



DISCHARGING, EVACUATING, CHARGING AND CHECKING

I Point-71
Charging (Cont'd)
The state of the bubbles in sight glass can only be used for
checking whether the amount of charged refrigerant is small
or not. The amount of charged refrigerant should be correctly
judged by means of discharge pressure.
6. After charging, be sure to install valve cap on service valve.
7. Confirm that there are no leaks in system by checking with

a leak detector.
• When refrigerant charging is performed with a charging

cylinder, charging station, or automatic charging equipment,
engine off, charge only through high side, after specified
refrigerant amount has entered the system, close high-
pressure valve on gauge set. Start engine return to idle
speed, operate AIC at maximum temperature setting, high
blower. Observe sight glass to confirm complete charge.

Overcharging will result in increased high pressures, and
reduced performance.

HA-25



DISCHARGING, EVACUATING, CHARGING AND CHECKING
(I

Checking Refrigerant Level
CONDITION

Door window:

• A/C switch:
• TEMP. lever position:

FAN lever position:
• Check sight glass after a

•

•

Open
ON
Max. CO LD
4
lapse of about five

minutes.

Amou nt of

Temperature of high-
pressure and low·
pressure lines.

Almost no refrigerant

Almost no difference be-
tween h',gh-pressure and
low-pressure side
temperature.

Insufficient

High·pressure side is warm
and low·pressure side is
fairly cold.

Suitable

High-pressure side is hOt
and low-pressu re side is
cold.

Too much refrigerant

High-pressure side is ab-
normally hot.

State in sight glass. Bubbles flow continuo
ously_ Bubbles will
disappear and something
like mist will flow when
refrigerant is nearly gone.

AC256

The bubbles are seen
at intervals of 1 - 2
seconds.

AC257

Almost transparent. No bubbles can be seen.
Bubbles may appear when
engine speed is raised and
lowered.

No clear difference exists between these two condi-
tions.

AC258

Pressure of system_

Repair.

High.pressure side is ab-
normally low.

StOp compressor im-
mediately and conduct
an overall check.

Both pressures on high
and low-pressure sides are
slightly low_

Che~k for gas leakage. re-
pair as required, replenish
and charge system.

Both pressu res on high
and low-pressure sides are
normal.

Both pressures On high
and low-pressure sides are
abnormally high.

Discharge refrigerant from
service valve of low
pressu re side_

a. The bubbles seen through the sight glass are
influenced by the ambient temperature. Since
the bubbles are hard to show up in compara~
tively low temperatures below 20°C (680 F), it
is possible that a slightly larger amount of re~

frigerant would be filled, if supplied according
to the sight glass. Recheck the amount when it

exceeds 200 C (680 F). In higher temperature
the bubbles are easy to show up.

b. When the screen in the receiver drier is clog-
ged, the bubbles will appear even if the amount
or refrigerant is normal. In this case, the outlet
side pipe of the receiver drier becomes con-
siderably cold.

I
HA-26
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COMPRESSOR

DESCRIPTION OF AIR CONDITIONER

Acceleration Cut System
This system is controlled by the E.C.C.S. control unit.
When the engine is heavily overloaded (throttle sensor judges
that throttle valve is at full throttle position or engine speed is
more than 6,500 rpm), the compressor is turned off for approx.
5 seconds to reduce overloading.

To COnd~nsc:-'
ton motorv1a thermo-
5w1 ten

® ~ Except for ELJr-opt=

® ~ FOr Europe

Cb): For L. H_dr I ve med!::I

RHA633A

HA-28
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~,

C,"'core, ,J
motor en I

I

L.H.D. MODEL

For hot areas

[Q
Elm

SERVICE PROCEDURES

Refrigerant Lines

High-pressure J

(Discharge)
service valve

Receiver
drier

HA-30

Low-pressure
(Suction)
service valve

o (Tightening torque)

DO(Wrench size)
[A] 20 - 29 (2.0 - 3.0,14 - 22)

[6] 15·25 (1.5 - 2.5,11 - 18)

[Q 10 - 20 (1.0 - 2.0,7 - 14)

~ : N·m (kg-m, ft-Ib)
RHA634A



SERVICE PROCEDURES

Compressor Mounting

~ : N.m (kg-m,ft-Ib) idler pulley RHA636A

I

L.H.D.

~~

' / / / Ii
model_/ / / "_j-:- /_~U-<.)/

~-~ -~~~- \
Thermo control amp. U

\\\ \ \
Thermistor

\

\\\ -
, - 1Ji~

RHA396A

/
Thermistor

/
RHA638A

Thermo Control Amp.
REPLACEMENT
Remove screws, which secure thermistor locating stay, from
front of cooling unit. Replace thermo control amp. assembly
with a new one. (Cooling unit need not be removed during the
replacement.)

Belt Tension
• Refer to MA section.

Fast Idle Control Device (F.I.C.D.)
• Refer to EF & EC section.



f AIC PERFORMANCE TEST 1
Performance Chart I

!

TEST CONDITION
Testing must be performed as follows:

Vehicle location: Indoors or in the shade (in a well ventilated place)
Doors: Closed
Door window: Open
Hood: Open
TEMP. lever position: Max. COLD
Air control lever position: -- (Ventilation)I
INTAKE lever position: ~ (Recirculation)
FAN lever position: Max. position
Engine speed: 1,500 rpm
Time required before starting testing after air conditioner starts operating: More than 10 minutes

For hot areas, make sure that condenser fan motor does not operate during the following tests.

TEST READING
l.H.D. model
Recirculating.to-discharge air temperature table

Inside air (Recirculating air)
at blower assemblyinlet Dischargeair temperature at center ventilator

Relative humidity Air temperature DC (OF)

% °c tF)

20 (68) 1.6 - 2.7 (35 - 37)

25 (77) 4.4 ·6.0 (40 - 43)

50 - 60 30 (86) 9.2 - 11.3 (49 - 52)

35 (95) 14.8 - 17.0 (59 - 63)

40 (104) 18.1 - 20.3 (65 - 69)

20 (68) 2.7 - 4.3 (37 - 40)

25 (77) 6.0 - 8.2 (43 - 47)

60 - 70 30 (86) 11.3 - 13.8 (52 .57)

35 (95) 17.0 - 19.5 (63 - 67)

40 (104) 20.3 - 22.8 (69 - 73)

Ambient air temperature-to-compressor pressuretable

Ambient air
High-pressure(Dischargeside) Low-pressure(Suction side)

Relative humidity Air temperatUre kPa (bar, kg/cm2
, psi) kPa (bar, kg/cm2

, psi)
% °c (oF)

1,030 - 1,255 98.1 - 142.2
20 (68)

(10.30 - 12.55, 10.5 - 12.8, 149 - 182) (0.981 -1.422,1.0 -1.45, 14.2 -20.6)

1,196 - 1,471 122.6 - 171 .6
25 (77)

(11.96 - 14.71, 12.2 -15.0,173 - 213) (1.226 - 1.716, 1.25 - 1.75, 17.8 - 24.9)

1A02 - 1,706 161.8-210.9
50 - 70 30 (86)

(14.02 - 17.06, 14.3 -17.4,203 - 247) (1.618 - 2.109, 1.65 - 2.15,23.5 - 30.6)

1,608 - 1,971 205.9 - 259.9
35 (95)

(16.08 - 19.71,16.4 - 20.1,233 - 286) (2.059 - 2.599, 2.1 - 2.65, 29.9 - 37.7)

1,844 - 2,256 259.9 - 318.7
40 (104)

(18.44 - 22.56,18.8 - 23.0, 267 - 327) (2.599 - 3.187, 2.65 - 3.25, 37.7 - 46.2)

HA-33.,
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AIC PERFORMANCE TEST

Performance Chart (Cont'd)

1

R.H.D. model
Reclrculating-to-dlscharge air temperature table

Inside air (Recirculating air)
at blower assembly inlet Discharge air temperature at center ventilator

Relative humidity Air temperature
°c (oF)

% °c (F)

20 (68) 1.5 - 2.5 (35 - 37)

25 (77) 4.0 - 6.0 (39 - 43)

50 - 60 30 (86) 9.0 - 12.0 (48 - 54)

35 (95) 14.5 - 18.0 (58 - 64)

40 (104) 20.5 - 23.0 (69 - 73)

20 (68) 2.5 - 4.5 (37 - 40)

25 (77) 6.0 - 9.0 (43 - 48)

60 - 70 30 (86) 12.0 - 14.5 (54 - 58)

35 (95) 18.0 - 21.0 (64 - 70)

40 (104) 23.0 - 26.0 (73 - 79)

Ambient air temperature-to-compressor pressuretable

Ambient air

Relative humidity
High-pressure (Discharge side) Low-pressure (Suction side)

Air temperature kPa (bar, kg/cm2
, psi) kPa (bar, kg/cm2

, psi)
% °c (oF)

20 (68) 922 - 1,304 107.9 - 171.6
(9.22 - 13.04,9.4· 13.3,134 - 189) (1.079-1.716,1.1-1.75,15.6-24.9)

25 (77) 1,098 - 1,520 127.5 - 201.0
(10.98 - 15.20, 11.2 - 15.5, 159 - 220) (1.275 - 2.010,1.3 - 2.05,18.5 - 29.2)

50 -70 30 (86) 1,314 - 1,775 156.9 - 235.4
(13.14 - 17.75, 13.4 - 18.1, 191 - 257) (1.569 - 2.354, 1.6 - 2.4, 22.8 - 34.1)

35 (95) 1,550 - 2,059 196-284
(15.50 - 20.59, 15.8 - 21.0, 225 - 299) (1.96·2.84,2.0 - 2.9, 28 - 41)

40 (104) 1,804 - 2,373 245 - 343
(18.04 - 23.73, 18.4 - 24.2, 262 - 344) (2.45 - 3.43, 2-5 - 3.5, 36 - 50)

HA-34 ,.
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Ale PERFORMANCE TEST
Performance Test Diagnoses (Cont'd)

Condition

AC355A

AC356A

I AIR IN SYSTEM I

AC359A

I MOISTURE IN SYSTEM I

AC360A

Insufficient cooling.

Sweat on suction line.

No cooling.

Sweat or frosting on
suction line.

Insufficient cool ing.

Sight glass shows occasion-
al bubbles.

After short operation,
suction side may show
vacuum pressure reading.
During this condition,
discharge air will be warm.
As a warning of this,
reading vibrates around
39 kPa (0.39 bar,
0.4 kg/cm" ,6 psi).

Probable cause

Expansion valve all ows too
much refrigerant through
evaporator.

Malfunctioning expansion
valve.

Air mixed with refrigerant
in system.

Drier is saturated with
moisture. Moisture has
frozen in expansion valve.
Refrigerant flow is restrict-
ed.

Corrective action

Check valve for operation.
If suction side does not
show a pressure decrease,
replace valve.

1. Discharge system.
2. Replace valve.
3. Evacuate and charge

system.

1. Discharge system.
2. Replace receiver drier.
3. Evacuate and charge

system.

1. Discharge system.
2. Replace receiver drier

(twice if necessary).
3. Evacuate system com-

pletely. (Repeat 30-
minutes evacuating
three times.)

4. Recharge system.

I
HA-36
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COMPRESSOR OIL - For NVR 1408 (ATSUGI make)

Checking and Adjusting
compressor is 4. Check the purity of the oil and then adjust oil

level following the procedure below.
(a) When oil is clean;

The oil used to lubricate the
circulating with the refrigerant.
Whenever replacing any component of the sys-
tem or a large amount of gas leakage occurs,
add oil to maintain the original amount of oil.

OIL CAPACITY
Unit: m£ (Imp fl oz)

Amount of oil drained

Above 90 (3.2) *

Unit: m£ (Imp fl oz)

Adjusting procedure

Oil level is right.
Pour in same amount of oil
as was drained out.

Applied model

Capacity
Total in system

All models

200 (7.0)
Below 90 (3.2)

Oil level may be low.
Pour in 90 m£
(3.2 Imp fl oz) of oil.

Amount of oil which can
be drained

Compressor (Service
parts) charging amount

Approx. 100 (3.5)"

200 (7.0)

*. If amount of oil drained is much greater than under
normal circumstances, flush air conditioner system
with refrigerant. Then pour 200 m£ (7.0 Imp fl oz)
of oil into air conditioner system.

*: All oil cannot be drained from system.

OIL RETURN OPERATION
Before checking and adjusting oil level, operate
compressor at engine idling speed, with controls
set for maximum cooling and high blower speed,
for 20 to 30 minutes in order to return oil to
compressor.

CHECKING AND ADJUSTING FOR USED
COMPRESSOR
1. After oil return operation, stop the engine and

discharge refrigerant and then remove com-
pressor from the vehicle.

2. Drain compressor oil from compressor dis-
charge port and measure the amount.

Oil is sometimes hard to extract when com-
pressor is cooled. Remove oil while compressor
is warm [maintained to 40 to sooe (104 to 122°F)].
3. If the amount is less than 90 m Q (3.2 Imp fl

oz), some refrigerant may have leaked out.
Conduct leak tests on connections of each
system, and if necessary, repair or replace
faulty parts.

(b) When oil contains chips or foreign material;
After air conditioner system has been
flushed with refrigerant, replace receiver
drier. Then pour 200 m Q (7.0 Imp fl oz) of
oil into air conditioner system.

CHECKING AND ADJUSTING FOR
COMPRESSOR REPLACEMENT
200 m Q (7.0 Imp fl oz) of oil is charged in
compressor (service parts). So it is necessary to
drain the proper amount of oil from new com-
pressor. Follow the procedure below.
1. After oil return operation, drain compressor oil

from used compressor and measure the
amount.
(It is the same procedure as CHECKING AND
ADJUSTING FOR USED COMPRESSOR.)

HA-39



COMPRESSOR Oil-For DKV-14C (DIESEl-KIKI make)
Checking and Adjusting (Cont'd)

2. Check the purity of the oil and then adjust oil
level following the procedure below.

(a) When oil is clean;

Unit: mQ (Imp fl oz)

Amount of oil drained
from used compressor

Above 70 (2.5)*

Below 70 (2.5)

Draining amount of oil
from new compressor

200 (7.0) ~ [Amount of
oil drained + 20 (0.7)]

110(3.9)

*: If amount of oil drained is greater than under normal
circumstances, flush air conditioner system with
refrigerant. Then install new compressor. [200 m£
(7.0 Imp fl oz) of oil is charged in compressor
service parts.]

Example:

Amount of oil drained
from used compressor

90 (3.2)

50 (1.8)

Unit: m£ (Imp fl oz)

Draining amount of oil
from new compressor

90 (3.2)

110 (3.9)

I

(b) When oil contains chips or foreign material;
After air conditioner system has been flush-
ed with refrigerant, replace receiver drier.
Then install new compressor. [200 m£ (7.0
Imp fl oz) of oil is charged in compressor
service parts.]

HA-42
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COMPRESSOR - Precautions

• Plug all openings to prevent moisture and foreign matter
from entering.

• Do not leave compressor on its side or upside down for
more than 10 minutes.

• When I:'eplacing or repairing compressor, check compres-
sor oil level in system.

• When replacing with a new compressor, drain specified oil
from new compressor. Refer to COMPRESSOR OIL.

• Be sure there is no oil or dirt on frictional surface of
clutch disc and pulley.

• When replacing compressor clutch, be careful not to
scratch shaft or bend pulley.

• When replacing compressor clutch assembly, do not for-
get BREAK-IN OPERATION.

• When storing a compressor, be sure to fill it with refrig-
erant to prevent rust formation. Add refrigerant at the
low-pressure side and purge air at the high-pressure side,
while rotating shaft by hand.

• When replacing parts, always use new O-rings.

HA-43
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COMPRESSOR - Model NVR 1405 (AT5UGI make)

Thermal protector

~ 10 -15
(1.0 - 1.5,
7 - 111

Key

Magnet clutch assembly

~ 29 - 39 (3.0 . 4.0, 22 . 29)

Center bolt

~ 9.1 ~ 11.8 (0.93 -1.2. 6.7 - 8.7)

~
: N·m (kg-m. ft-Ib)

RHA283

HA-44
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COMPRESSOR - Model NVR 1405 (ATSUGI make)

Thermal Protector
• When servicing, do not allow foreign material to get into

compressor.
• Check continuity between two terminals.

Thermal protector

SHA055B

HA-46

...

1'.

.. ,.••.



COMPRESSOR - Model DKV-14C (DIESEL-KIKI make)

Therm I

~
15

~
1

~
rotector

(1.5 . 1 8 1. , 1·13)

~ 20 - 24 (2 0. -2.4,14 -17)

Shaft e Is a assembly

Magnet clutch
assembly

Snap ring

Clutch disc

t,.Y'\,

"
~

S,~w

~ 3·4
10.3 - 0 4. ,2.2·2.9)

Magnet coil

Pulley

~: N·m (kg-m, ft·lb)

AHA402

HA-47
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SHA8338

COMPRESSOR - Model DKV-14C (DIESEL-KIKI make)
Compressor Clutch (Cont'd)
• Press pulley assembly onto the neck of coil assembly using

• KV99234330 pulley installer .

•••. • Wipe oil thoroughly off the clutch surface.

ADJUSTMENT

• Select adjusting shim(s) which give(s) the correct clearance
between pulley and clutch disc.

• Using a plastic mallet. tape clutch disc in place on drive
shaft.

• Do not use excessive force with a plastic mallet or in a
press, or internal damages may result

• Place spring washer and center bolt onto drive shaft
Tighten center bolt to drive clutch wheel onto drive shaft

SHA051C

0.3 . 0.6 mm
(0.012 - 0.024 in)

~

SHA052C

Thermal protector

AHA113

• Check clearance around the entire periphery of clutch disc.
Disc-to-pulley clearance:

0.3 - 0.6 mm (0.012 w 0.024 in)
If the specified clearance is not obtained, replace adjusting
spacer and readjust.

BREAK-IN OPERATION
When replacing compressor clutch assembly, do not forget
break-in operation, accomplished by engaging and disengaging
the clutch about thirty times.
Breakwin operation raises the level of transmitted torque.

Thermal Protector
INSPECTION

• When servicing, do not allow foreign material to get into
compressor.

• Check continuity between two terminals.

HA-49



AIC COMPONENT LAYOUT

Passenger compartment

RHA640A

Dual-pressure switch
~- I -~-~

HA-50

o

Condenser fan motoriJ
This Illustration is for LH. drive models.
For R.H. drive models, it is basically same.

For hot areas

Engine compartment

I
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NOTE

AIC COMPONENT LAYOUT
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AIC ELECTRICAL CIRCUIT

Wiring Diagram

L.H.D. MODEL
THERMALPROTECTOR

1
~

"Ub eaenm'

IGNITION swITCHON or STARTBATTERY (Vi a
fusible I ink-Green)

DC
o
V)
V)

w
tr
"-L:
o
o

~

CONDENSERFANMOTOR
®

W@)
'<'",
'"'"

~

THERMO-SWITCH
©

DUAL- BODYPRESSURE GROUND
SWI TCH (ill)

~ ~~:/R
(Eng i ne room harness)

@)

~ Et~/G
F. I- C. D. lSOLENOIDVALVE

'"
ENGI NE j @)GROUND _

'" >- '", , ,
-' '" '"

@)E$ ®Ew ®~
(6 rowEfE( (Gray)

~

NYh i te

~
@) ® ®

'" >- '", , ,
-' '" <D

I ®

(E. F. j. harness)

<>:'"

""''''
~@)

~DCm1-0
OV)
DCZ
Iw
I-V)

'" '">- ,
'" '" ,, '" ,, '"'" '" -' '" -' -'

I I I I I I
::; ". '" ::; ,...

"' "' '" '"
®lwwmll~I~~

E.C. ~ ~ CONTROL UNIT
(Refer to EFI!.EC sect Ion. )

I
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r AIC ELECTRICAL CIRCUIT

Wiring Diagram (Co nt' d)

VENT
8/L
FOOTF/o
OEF

1314
1211
169
815
.17

7
65
43
2 1

'

a
19
2D
21

PUSH
CONTROL
UNIT

INTAKE
DOOR MOTOR

I GNI TI ON SWI TCH
ACe Or ON

MODE

UP

•••
R

THERMO
CONTROL AMP,

~R'I'TOR

@)
/Y
/Y
LG
/8

R
/Y
/8
/L

a
G

/Y
/w

L
/B/R
OR

}
From Illumination

system

I
SAL/R

L/R
L/OR

BLOWER
MOTOR

~

......
""-"-"==-
-
-

~ ® ---® L--

FUSE BLOCK;<: '"
"- "- (Refer to "POWE..J -'

SUPPL Y ROUTI NG'I in EL sect ion. )

G/Y
G

L
L/8
L/W
L/R
L/Y

L/OR
8

®

G/YtG/B 0

~L/OR_ M. J.

®
r to last page
out page). ]

® (Ma i n
harness)

GI L/OR

L/G

~

HI LG
r-- LG/6 a

f---L/ORH3 LG/R

@)

G
R

LG
L/O

G
G

,--- R

L
l

l
L

lJ

'"
r

'
~
tJ::;>-QJ

(Sub~.J::,::,::,,,, 11 II
harness)

~a:::)-[Q @)
~~~"-"-"-"-...J...J-J..J

~~~® m
" OFF 1 2 3 4

~
24 C

(

26 (

27 FAN
) ) ) SWITCH
) ) )

,.

S
[Refe
(Fa I d

-L!ffi~--LG

-- L G/R

RESISTOR

I LLUMI NA TI ON

®@@1)
BODY GROUND

®' For Europe

©, Except for Europe

SHA138C

HA-53
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r AIC ELECTRICAL CIRCUIT
Wiring Diagram (Cont'd)

1314
1211
169
815
.17

7
65
43
2 1

11
8

19
20
21

PUSH
CONTROL
UNIT

INTAKE
DOOR MOTOR

I GNI TJ ON SWITCHACe or ON

®

R

UP

••

THERMO
CONTROL AMP.

~RN'S'OR

/Y
/Y
LG
/BOR
/Y/B
/L

e
G

/Y
/w

L
/B
/R
OR

}
From illumination
system

®

IA

®' For Europe

®' Except for Europe

L/RL/R
L/OR

BODY GROUND

BLOWER
MOTOR

~

RESISTOR

[]

r-=
I--
I--
I--
I--
I--

~ @) I--® ~
~ '" FUSE BLOCK" " (Refer to "POWE--' --'

SUPPL Y ROUTJ NG
in EL sect ion. )

G
G/Y

L/OR
L/Y
L/R
L/W
L/B

L
B

M30

G/Bt
~

G/Y 0

~L/OR JI_ M. J.

@
r to last page
out page). ]

® (Ma in
harness)

GI L/DR

L/G

~

HI LG
- L G/B a

~-L/ORH~ LG/R

®

G
R

LG
L/

G
G

~R

L
L

L
L

L/

\~L~ I
to"" 11 II (Sub-._L..J....J..I....JaJ

harness)
~cr)-a::I ®

~~~""""_L_L ...L....J

~~~® m
I" OFF I 2 3 4
24 0
?' 0
26 J
27 FAN
23 ( ( SWITCH
28 ) )

S
eRe f e
(Fa I d

®

_L;:;m--~LG

--LG/R

SHA139C
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TROUBLE DIAGNOSES

Contents

How to Perform Trouble Diagnoses for Quick and Accurate Repair -- --- ----- - HA-57
Symptom Chart __ __ __ ._ __ ------ --- ----- --- ----- HA-58
Preliminary Check __ _..__ ------- ------ -.-- ----- HA-60

PRELIMINARY CHECK 1: FOR L.H.D. MODEL ONLY
(Intake door is not set at "FRESH" in DEF or F/D mode.) .. HA-60

PRELIMINARY CHECK 2
(A/C does not blow cold aiL) - - -- -- HA-61

PRELIMINARY CHECK 3: FOR L_H.D. MODEL ONLY
(Magnet clutch does not operate in DEF mode.) __ HA-62

PRELIMINARY CHECK 4
(Air outlet does not change_) __ __. --- --- ---- ----- HA-63

PRELIMINARY CHECK 5
(Noise) _. ._ __.._ ._ -------- - - ---- HA-64

Main Power Supply and Ground Circuit Check ._ _ _. __ -- HA-65
Harness Layout for AlC System ------ ----- HA-67
Circuit Diagram for Quick Pinpoint Check ..__ ---- ---- -- HA-68
Diagnostic Procedure 1

(SYMPTOM: Blower motor does not rotate.) ..__ --- ---- ---- HA-70
Diagnostic Procedure 2

(SYMPTOM: Air outlet does not change.) _ __ HA-72

Diagnostic Procedure 3
(SYMPTOM: Intake door does not change.) _ __HA-74

Diagnostic Procedure 4
(SYMPTOM: Magnet clutch does not operate with A/C switch and fan switch are ON.) --------..... HA-75

Diagnostic Procedure 5
(SYMPTOM: Illumination or indicators of push control unit do not come on.) __ __HA-79

Electricai Components Inspection . ._ __. .__ - _._ __ -..-- HA-83

HA-56



TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses
for Quick and Accurate Repair

CHECK IN < Reference item

LISTEN TO CUSTOMER
COMPLAINTS AND CONFI RM.

INVESTIGATE ITEMS YOU
SHOULD CARRY OUT RELATED
TO EACH SYMPTOM.

Symptom Chart
(See page HA-58 - 59.)

Preliminary Check
(See page HA-60 - 64.)

Main Power Supply
and Ground Circuit
Check
(See page HA-65 - 66.)

• Harness Layout
for A/C System
(See page HA-67.)

Electrical Com-
ponents Inspection
(See page HA-83 - 85.)

Malfunctioning
part(s)

O.K.

ELIMINATE GOOD SYSTEM(S)I
PART(S) .

CHECK MAIN POWER SUPPLY
AND GROUND CIRCUITS.

ELIMINATE GOOD PART(S)I
HARN ESS(ES)/CONN ECTOR (S)
ELECTRICALLY.

Malfunctioning
harness(es) I
connector(s)

• Diagnostic Proce-
dure(s) (See page
HA-70 - 82.)

• Circuit Diagram for
Quick Pinpoint
Check (See page
HA-68 - 69.)

---~-~-------~~--

J
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IL~ ~ _

N.G.

CHECK OUT

..,----...--...-.....-..;



I

TROUBLE DIAGNOSES

Symptom Chart
DIAGNOSTIC TABLE

Main Power

PROCEDURE
Preliminary Diagnostic Supply and

Check Procedure Ground Circuit
Check

•.... (") cor-. r-. r-.

REFERENCE PAGE a •.... C'J (") <:t a C'J <:t I.!) O"J I.!) I.!) to I.!)<.9 to to to to r;- r-. r-. r-. r-. to to to to
« .::( .::( .::( .::( « .::( .::( .::( .::( .::( .::( .::( .::(
I I I I I I I I I I I I I I

>- ~-c c
0 0

Q; OJ
"'0 "'0
0 0
E E
q 0
I I
....J ....J

0 a
LL LL •.... C'J (") <:t If)

-. ~ ~ '" ~ ~ ci.•.... C'J (") <:t If) :J~ ~ ~ ~ ESYMPTOM .:ot:. -'" -'" -'" -'" "'0 "'0 "'0 "'0 "'0 -~ '"'-' '-' u '-' '-' '" '" '" '" '"'" '" '" '" Q) '-' '-' u '-' '-' c "2..c ..c ..c ..c ..c 2 0 0 0 2 ~'-' '-' '-' u '-' 0. 0. 0. ...,
~ ~ ~ ~ c. c. 2 c~ u '-' u '-' '-' Q; 0
'" '" '" '" '" -.;::; -.;::; -.;::; -.;::; -.;::; '"

..., '-'c c c C ." ." CC ." ." 0 0 0 0-- -~ -- -- 0 0 0 ~ ~
E E E E E LL LL '-' Ec c c c c-- -- -- -- -- OJ OJ OJ OJ OJ « ..c •..- - - « '""§ ~ '" ~ 0> -~ '" '" -~ -~ :;tt tt -- -- If) 0 ..c
c.. c.. c.. 0 0 0 0 Q •.... •.... c.. ~

AIC does not blow cold air. 0 0 0 0 0 0

Blower motor does not rotate. 0 f} 0

Air outlet does not change. 0 8 0 0

Intake door does not change.
0 0 0

Intake door is not set at "FRESH" in DEF 0 0 0 0or FjD mode. (L.H.D. model only)

Magnet clutch does not operate with AIC 0 8 0 0switch and fan switch are ON_

Magnet clutch does not operate in DEF 0 8 0 0 0mode. (L.H.D. model only)

IlIum-ination or indicators of push
0 0control unit do not come on_

Noise 0

0, 8: The number means checking order.
o : As for checking order, refer to each flow chart. (It depends on malfunctioning portion.!
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TROUBLE DIAGNOSES

Preliminary Check

PRELIMINARY CHECK 1: FOR L.H.D. MODEL ONLY
Intake door is set at "FRESH" in DEF or F/D mode.

Is intake door in "Fresh" position
when REC switch is turned from
ON to OFF at VENT, B/L or
FOOT mode with ignition switch
at·ACC and fan speed at 4?
(Can you hear air moving from
the intake unit?)

Yes

Is intake door in "R EC" position
when REC switch is turned from
OFF to ON at VENT, B/L or
FOOT mode with ignition switch
at ACC and fan speed at 4?
(Can you hear air moving from
the intake unit?

Yes

No

~
Go to Diagnostic Procedure 3.

No I Go to Diagnostic Procedure 3.

Is intake door in "Fresh" position
when FID switch or DEF switch
is pushed?
(Can you hear air moving from
the intake unit?)

Yes
T

I INSPECTION END

HA-60

Replace control amp. built-in
push control unit.
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PRELIMINARY CHECK 2
A/C does not blow cold air.

TROUBLE DIAGNOSES

Preliminary Check (Cont'd)

DOES AIR FLOW FROM ~IIS BLOWER MOTOR OPERAT- IVENTS? ING NORMALLY?
Condition Yes No• Ignition switch, AIC switch,

and fan switch are ON. CHECK BLOWER• Mode lever is in VENT MOTOR
mode and temperature lever OPERATION.
is in full cold position. Go to Diagnostic

O.K. Procedure 1.

CHECK COMPRESSOR BELT N.G. CHECK COMPRESSOR

ITENSION. I~
OPERATION.

CHECK FOR EVAPORATORRefer to MA section.
O.K. COI L FREEZE UP.1N.G. O.K. Remove intake unit. Check if

CHECK REFRIGERATION evaporator freezes.
Adjust or replace I CYCLE PRESSURE WITH
compressor belt MANIFOLD GAUGE N.G. O.K.

CONNECTED. (Freeze up) (Does not

Refer to Performance Chart. freeze up)

CHECK SIGHT GLASS. t N.G. O.K. CHECK VENTILA-
Refer to "Check ing Refrigerant TOR DUCT FOR
Level" distribed in Go to Performance Test , AIR LEAKS.
DISCHARGING, EVACUAT- Diagnoses.
lNG, CHARGING AND
CHECKING.

CHECK THERMO CONTROL

O.K. N.G. AMP. OPERATION.
Refer to Electrical Components

CHECK FOR Inspection.
REFRIGERANT
LEAKS

I Go to Diagnostic Procedure 4 I

CHECK AIR MIX DOOR N.G. CHECK EVAPORATOR
ADJUSTMENT. 1-

OUTLET AIR TEMPERA-
Refer to DOOR CONTROL. TURE.

Refer to Performance Chart.

O.K.

CHECK THERMO CONTROL
AMP. OPERATION.
Refer to Electrical Components
Inspection.

HA-61



PRELIMINARY CHECK 5
Noise

TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

Check where noise
comes from.

com pressor.

I

Fix the line with
rubber or some vibra-
tion absorbing material.

Readjust belt tension.
Refer to ENGINE
MAINTENANCE
in MA section.

HA-64

Fix the line tightly. I

The pully center does
not match.
Readjust the pully
center.

- ....•



__ CT

EO
Push control unit
connector ®

GB?±tm
LlOR

TROUBLE DIAGNOSES
Main Power Supply and Ground Circuit Check
(Cont'd)
PUSH CONTROL UNIT CHECK
Check power supply circuit for push control unit with ignition
switch at ACC.
1. Disconnect push control unit harness connector.
2_ Connect voltmeter from harness side.
3. Measure voltage across terminal No. @ and body ground.

Voltmeter terminal
Voltage

Approx.12V

8
Body ground

RHA431A

Push control unit
connector ®

1EHtiH±E1
B

Check body ground circuit for push control unit with ignition
switch OFF.
1. Disconnect push control unit harness connector.
2. Connect ohmmeter from harness side.
3_ Check for continuity between terminal No_ @ and body

ground.

RHA432A

I
HA-66



r TROUBLE DIAGNOSES

Harness Layout for A/C System
Passenger compartment

Heater unit

®

Engine compartment

E.F.I. harness

R.H. : @)-1 ;

R.H. : @-2 :

This illustration is for LH. driv,e models.
For R.H. drive modals, it is basically sarna.

Engine room t1arness

@ Dual-pressure switch
® AIC relay

L.H. : @D-' : Compressor
(Magnet clutch)

L.H. : @D-2 : Compressor
(Thermal protector)

RHA642A

Compressor
(Magnet clutch)
Compressor
(Thermal protector)

Mode door motor
Pushcontrol unit
Fan switch
Thermo control amp.
Resistor
Blower motor
Intake door motor

Main harness

®
®
®
®
®
®
®

HA-67
..
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TROUBLE DIAGNOSES

Diagnostic Procedure 1
SYMPTOM: Blower motor does not rotate.
• Perform PRELIMINARY CHECK 2 before

following flow chart.
referring to the

BCD E
(Go to next page.)

Reconnect blower motor harness
connector.

Check 15A fuses at fuse block.
(Refer to "POWE R SUPPLY
ROUTING" in EL section and
AIC ELECTRICAL CIRCUIT.)

N.G.

N.G.

OJ

Check if blower motor rotates
properly at each fan speed.
Conduct check as per flow chart
at Ieft.

CHECK POWER SUPPLY
FOR BLOWER MOTOR.
Disconnect blower motor
harness connector.
Do approx. 12 volts exist be"
tween blower motor harness
terminal No. @ and bOdy
ground?

N.G .

O.K.

Check circuit continuity be-
tween blower motor harness
terminal No. ® and body
ground.

O.K.

CHECK BLOWER MOTOR.
(Refer to Electrical
Components Inspection.)

m

Flow chart
INCIDENT No.

Fan fails to rotate. OJ

2
Fan does not rotate et [2J1-iipeed.

3
Fan does not rotate at 32-iipeed.

4
Fan does not rotate at

~3-iipeed.

5
Fan does n at rotate at

~4-iipeed.

B

00
·cIJ~~

RHA407A

[5]

~~

DlSCOMfaCT18
LfW

[illBlower motor 00connector ®

Continuity exists: O.K.
• oFFD~ ] oil!

==
FlHA610A '"

Replace blower motor.

Note:
If the result is N,G, after checking circuit continuity, repair herness or
connector,

[i Resistor ®,:
~
' ~

aJIOECT

£)

00
-clJ! :2 :3 "~

'::
FIH A408A

Ii] ~i)
Blower motor Resistor
connector @ connector ®

~ m ~

LfW [ill LfW

RHA51SA

CHECK BLOWER MOTOR
CIRCUIT BETWEEN BLOWER
MOTOR AND RESISTOR.
Do approx. 12 volts exist be-
tween resistor harness terminal
No. ® and body ground?

O.K.

A
(Go to next page.)

N.G. Disconnect blower motor and
resistor harness connectors.

Ii] Note

Check circuit continuity be-
tween blower motor harness
terminal No. ® and resistor
harness terminal No. ®.

HA-7Q

J
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~ •. ,,,,', .

. " . 'I

BCD E

~ [3] @] ~

CHECK FAN SWITCH
CIRCUIT.
Do approx. 12 volts exist be-
tween each fan switch harness
terminal and body ground?

A

IT]

O.K.

CHECK RESISTOR AFTER
DISCONNECTING IT.
(Refer to Electrical Com-
ponents Inspection.)

Reconnect resistor harness con-
nector.

TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Cont'd)

RHA511A

Fan switch
connector ®

~@ [ili8

Continuity exists: O.K.

RHA409A

iii

'.

Fan switch
connector ®

l1t i5
Flow chart

Terminal No.
Voltage

No.
(±) e

~ ®
[3] @

Body Approx.

@] @ ground 12V

lID ~

CHECK FAN SWITCH Replace fan switch.
AFTER DISCONNECTING IT.
(Refer to Electrical Com-
ponents Inspection.)

Check circuit continuity be-
tween fan switch and resistor.

Note
N.G.O.K.

~
[3]
@]
~

N.G.SHA182C

Ii O.K. Note

Check circuit continuity be-
tween fan switch harness
terminal No. @ and body
ground.

O.K.

Replace blower mptor.

Note:
Ifthe result is N.G. after checking circuit continuity, repair harness or
connector.

HA-71



, TROUBLE DIAGNOSES

Diagnostic Procedure 2 (Cont'd)

1
r

!

Push control unit
connec.tor ® GIY

tEmftt8
G

Reconnect push control unit and
mode door motor harness con-
nectors.

Ii]
CHECK FOR OUTPUT OF
PUSH CONTROL UNIT.
Do approx. 12 volts exist be-
tween push control unit harness
terminal No. (j) and ® when
mode is switched from "VENT"
to "DEF" or when mode is
switched from "DEF" to
"VENT"?

N.G. Replace control amp. built-in
push control unit.

RHA412A

Terminal
No.

(]) ®

Mode door motor

Mode door Direction
of linkage

operation rotation

88

89

Stop

VENT
->- DE F

DEF
-> VENT

Stop

L.H.D.
model:
Clock-

wise
RH.D.
model:

Counter-

clockwise

L.H.D.
model:

Counter-
clockwise

R.H.D.
model:
Clock-

wise

O.K.

Replace mode door motor.

HA- 73
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RHA420A

E.C.C.S. control
For terminal unit connector
arrangement, 44

refer to Circuit II CAJNIT for CONNECTOR II
Diagram for
Quick Pinpoint Check.

T

Note

Check circuit continuity be"
tWeen E.G.C.S. control unit
harness terminal No. @ and
thermo control amp. harness ter-
minal No. @.

Check circuit continuity be-
tween AIC relay harness termi-
nal No. @ and E.C.C.S. control
unit harness terminal No. @.

O.K.

O.K.

CHECK E.C,C.S. CONTROL
UNIT.
Refer to EF & EC section.

Disconnect push control unit
harness connector.

IB Note

Check circuit continuity be-
tWeen thermo control amp.
harness terminal No. (j])
and push control unit harness
terminal No. @.

N.G.

N.G.

Replace thermo control amp.

CHECK POWER SUPPLY
FOR THERMO CONTROL
AMP.

Go to Main Power Supply and
Ground Circuit Check.

O.K.

O.K.

I:J
CHECK VOLTAGE FOR
THERMO CONTROL AMP.
Do approx. 12 volts exist be-
tween thermo control amp.
harness terminal No. @ and
body ground?

D
CHECK BODY GROUND
CIRCUIT FOR THERMO
CONTROL AMP.
Disconnect thermo control amp.
harness connector.
Does continuity exist betWeen
thermo control amp. harness
terminal No. (j]) and body
ground?

TROUBLE DIAGNOSES

Diagnostic Procedure 4 (Cont'd)
B

RHA525A

~
01".'•• '"IV
00

>CO,"';" ]. ~c=:u~ §
RHA421A

Thermo control amp.
connector @

[_00 ~ 15
LG/s

Thermo control
amp. connector @

~

A/C relay For
connector @ Europe6ij GIY

~ ~
,

Except for G/V Eu
Europe

lfeFor terminal E.C.C.S. control unit
arrangement, connector ® GIY

refer to Circuit I fof 43 II
Diagram I c"u.jlT 0 CON<ECTOR

for Quick Pinpoint Check. RHAS24A

I:J Thermo control amp.
connector @

dCQJl, ~ CllHIflT

44AE)
LlG

o

IB Thermo control

~
amp. connector

~®

Push control unit
connector ® RHA52&A

@
(Go to next page.)

Note:
If the result is N.G. after checking circuit continuity, repair harness or
connector.

HA-77



, TROUBLE DIAGNOSES
... '.' .. ,":, .~

.';.' ,.

RHA427A

Diagnostic Procedure 5
SYMPTOM: Illumination or indicators of push control unit do
not come on.
• Perform Main Power Supply and Ground Circuit Check

before referring to the following flow chart.

Turn ignition switch and lighting
switch ON.

CHECK IllUMINATION AND INDICATORS .
• Turn A/C, REC and fan switches ON.
• Push VENT, B/l, FOOT, F/D and DEF switches in order.
• Check for incidents and follow the repairing methods as shown:

INCIDENTS
"How to repair"

ILL. VENT B/L FOOT F/o DEF REC AIC

X 0 0 0 0 0 0 I~
Go to DIAGNOSTIC
PROCEDURE 5-1.

~
0 0 0 0 0 X Go to DIAGNOSTIC0

PROCEDURE 5-2.

0 X X X X X X
I~

Go to DIAGNOSTIC
PROCEDURE 5-3.

~
I::.

~
Replace control amp. built,in
push control unit.

0 X X X X X X 0
Replace control amp. built-in
push control nit.

~
X X Go to DIAGNOSTICX X X X 0 PROCEDURE 5-4.

0: Illumination or indicator comes on.
X; Illumination or indicator does not come on.
/:;: Some indicators for VENT, S/L, FOOT, FID. DEF Or REC come on.

DIAGNOSTIC PROCEDURE 5-1

N.G.

Turn ignition switch and lighting
switch OFF.

CHECK OTHER I llUMINA-
TION SYSTEMS EXCEPT
FOR A/C SYSTEM.
Does other illumination come
on with ignition switch and
lighting switch ON?

O.K.

m
CHECK IllUMINATION
BULB.
Remove push control unit and
disconnect harness connectors.
Remove illumination bulb(s) and
check them.

HA-79

N.G.

O.K.

CHECK IllUMINATION
SYSTEM.
Refer to illumination/Wiring
Diagram in El section.

Replace illumination bulb(s).

A
(Go to next page.)
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TROUBLE DIAGNOSES

Diagnostic Procedure 5 (Cont'd)

i

RHA429A

Push control unit
connector ® R/Y

1EfHfH!E

CHECK POWER SUPPLY
FOR AIC ILLUMINATION
SYSTEM.
Refer to Illumintion/Wiring
Diagram in EL section.

N.G.

NoteO.K.

Replace control amp. built-in
push control unit.

O.K.

CHECK POWER SUPPLY
FOR ILLUMINATION WITH
LIGHTING SWITCH ON.
Do approx. 12 volts exist be-
tween push control unit harness
terminal No. GJ and body
ground?

[!1
CHECK BODY GROUND
CIRCUIT FOR IllUMI-
NATION.
Does contunity exist between
push control unit harness term i-

nal No. @ and body ground?

Push control unit
connector ®

~

~2 JJ1
RHA42

Push control unit
connector

~
Continuity should exist when test leads are
connected as shown, it should not
exist when test leads are reversed.

RHA430A

DIAGNOSTIC PROCEDURE 5-2

CHECK MAGNET CLUTCH
N.G·__

I•.. Go to Diagnostic Procedure 4.
OPERATION. ------------
Does magnet clutch operate nor-
maly when engine ON, A/C
switch, fan switch are ON?

O.K.
Check circuit continuity of
L.E.D.

N.G.

Replace control amp. built-in
push control unit.

Note:
If the result is N.G. after checking circuit continuity, repair harness 0•..•

connector.

HA-80
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Check lOA fuse at fuse block.
(Refer to "POWER SUPPLY
ROUTING" in EL section and
AIC ELECTRICAL CIRCUIT.)

N.G.

Turn ignition switch and lighting
switch OFF,

Disconnect push control unit
harness connector_

CHECK POWER SUPPLY
FOR PUSH CONTROL UNIT.
Do approx. 12 volts exist be-
tween push control unit harness
terminal No. (jJJ and body
ground?

TROUBLE DIAGNOSES

Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-3

Push control unit
connector ®

~
LlOR

IMSCOIIII:CT

EO

AHA431 A

O.K.Push control unit
connector ®

IffitttHEl
B

RHA432A

Note

CHECK BODY GROUND
CIRCUIT FOR PUSH CON-
TROL UNIT.
Does continuity exist betWeen
push control unit harness ter-
minal No. @ and body ground?

O.K.

Replace control amp. built-in
push control unit.

Note:
If the result is N.G. after checking circuit continuity, repair harness or
connector.
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m

Push control unit
connector ®

IffiBffiEl
B

:::

RHA432A

TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-4

Turn ignition switch and lighting
, switch OFF.

Disconnect push control unit
harness connector.

a Note

CHECK BODY GROUND
CI RCUIT FOR PUSH CON-
TROL UNIT.
Does continuity exist between
push control unit harness termi-
nal No. @ and body ground?

O.K.

Replace control amp. built-in
push control unit.

Note:
If the result is N.G. after checking circuit continuity, repair harness or
connector.

HA-82
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TROUBLE DIAGNOSES

Electrical Components Inspection
FAN SWITCH
Check continuity between terminals at each switch position.

Continuity check

234

RHA399A

BLOWER MOTOR
Confirm smooth rotation of the blower motor .
• Ensure that there are no foreign particles inside the intake

unit.

BLOWER RESISTOR
Check continuity between terminals.

HA-83
. __ .____oO8



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
AIC SWITCH
Check continuity between terminals at each switch position.

L.H.D.

Switch condition

Continuity

Ex ists

Terminal No.

® 8

ON

AICAlc DEF

ON ON

ON OFF

OFF ON

SHA145C

DUAL-PRESSURE SWITCH

High-pressure side line pressure
kPa (bar, kg/cm2 , psi)

Decreasing to
177" 216 (1.77 - 2.16,1.8 - 2.2,
26 - 31)
Increasing to
2,452 - 2,844 (24.5 - 28.4,
25 - 29, 356 - 412)

Increasing to
177 - 235 (1.77 - 2.35,1.8·2.4,
26 - 34)
Decreasing to
1,863 -2,256 (18.6 -22.6,
19 - 23, 270·327)

Operation

Turn OFF

Turn ON

Continuity

Does not
exist

Exists

THERMAL PROTECTOR

Temperature of compressor
°c (oF)

Increasing to approx. 135 - 145 (275 - 293)

Decreasing to approx.120 -130 (248 -266)

Operation

Turn OFF

Turn ON

HA-84
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II I
Voltmeter

I II I

I
Thermo control
amp. connectQr

~ r ( / I 1/ I \' _,- - RHA402A

~

-
~

\

COWET)I)
~ ~

\
~ Thermo control amp .• -----

( / I 1/ I \' _,- - RHA402A

TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
THERMO CONTROL AMP.
1. Run engine, and operate AIC system.
2. Connect the voltmeter from harness side.
3. Check thermo control amp. operation shown in the table.

Evaporator outlet air temperature Thermo amp.
Tester°c (F) operation

Decreasing to 1.5 - 2.5 (35 - 37) Turn OFF Approx.12V

Increasing to 3.0 - 4.0 (37 - 39) Turn ON Approx.OV

Except for
Europe

A/C RELAY
Check circuit continuity between terminals by supplying 12 volts
to coil side terminal of A/C relay

••

SHA128C

THERMOSWITCH (For hot areas)

Water temperature Operation ContinuitY
°c tF)

Decreasing to Turn OFF Does not exist
85 - 91 (185 - 196)

Increasing to Turn ON Exists
92 - 98 (198 - 208)

HA-85



COMPRESSOR

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

LUBRICATION OIL

L.H.D. R.H.D.

Model ATSUGI DIESEL-KIKI

make make

NVR 140S DKV-14C

Type Vane rotary

Displacement cm' (cu in){rev. 140 (8.54)

Direction of rotation
Clockwise

(Viewed from drive end)

Drive belt Poly V

Type

Capacity mQ (Imp fl oz)

Total in system

Amount of oil which can
be drained

Compressor (Service parts)
charging amount

REFRIGERANT

Type

SUNISO 5GS

200 (7.0)

Approx. 100 (3.5)

200 (7.0)

R·12

Capacity

For Europe

Except Eu rope
L.H.D. model

R.H.D. model

kg (Ib)

0.85 - 0.95 (1.87 - 2.09)

0.9 - 1.0 (2.0 . 2.2)

0.8 - 0.9 (1.8 - 2.0)

Inspection and Adjustment

ENGINE IDLING SPEED (When A/C is ON.)
• Refer to EF & EC section.

COMPRESSOR

Madel NVR 140S DKV-14C

I

BELT TENSION
• Refer to Checking Drive Belts (MA section).

Clutch disc-pulley clearance
mm (in)

HA-86

0.3 -0.6
(0.012 - 0.024)
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Tool number
Tool name

ST25051001
Oil pressure gauge

Description

PREPARATION

SPECIAL SERVICE TOOLS

--

ST25052000

0 Adapting oil pressure gauge
Hose to cyl inder block

EG 17650301 , Adapting rad iator cap tester
Radiator cap tester to rad iator fi Iler neckU ~

adapter ~

KV99103510 Installing radiator upper and
Radiator plate lower tanks
pliers A

KV991 03520 Removing radiator upper and
Radiator plate

~

lower tanks
pliers B ]

LC-2



~ : N·m (kg-m, ft-Ib)

SLC202A

0.11 - 0.20 (0.0043·0.0079)

0.15 - 0.26 (0.0059 - 0.0102)

0.21 ·0.32 (0.0083·0.0126)

0.05 . 0.09 (0.0020 - 0.0035)

0.05 - 0.11 (0.0020·0.0043)

@--'cc" "'"'
~-outer

~
gear

lC-5

• When installing oil pump, apply engine oil to inner and
outer gear .

• Be sure that O-ring is properly fitted.

Body to outer gear clearance CD
Inner gear to crescent clearance (1)

Outer gear to crescent clearance (])

Housing to inner gear clearance @
Housing to outer gear clearance ®

If it exceeds the limit, replace gear set or entire oil pump
assembly.

INSPECTION
Using a feeler gauge, check the following clearances.

Unit: mm (in)

ENGINE LUBRICATION SYSTEM
Oil Pump (Cont'd)
DISASSEMBLY AND ASSEMBLY

Regulator
valve set

Oil pump
body

-



ENGINE LUBRICATION SYSTEM
Oil Pump (Cont'd)
REGULATOR VALVE INSPECTION
1. Visually inspect components for wear and damage.
2. Check oil pressure regulator valve sliding surface and valve

spring.
3. Coat regulator valve with engine oil and check that it falls

smoothly into the valve hole by its own weight
If damaged, replace regulator valve set or oil pump assembly.

SLC295

OIL PRESSURE RELIEF VALVE INSPECTION
Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball, If replacement is necessary, remove
valve by prying it out with a suitable tool. Install a new valve in
place by tapping it.

Oil Jet
INSPECTION (For piston)
1_ Blow through outlet of oil jet and make sure that air comes

out of inlet.
2. Push cut-off valve of oil jet bolt with a clean resin or brass

rod and make sure that cut-off valve moves smoothly with
proper repulsion.

When installing oil jet, align oil jet's boss with hole on
cylinder block.

Oil jet bolt:
~: 29 - 39 N·m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

Turbocharger
• Before removing water tube, drain coolant first .
• After installation, run engine for a few minutes and check

for leaks.

lC-6



SLC207 A

Oil cooler

Oil cooler stud

o

LC-7

INSPECTION
1. Check oil cooler element and housing for cracks.
2. Check oil cooler for clogging by blowing through coolant

inlet.
Replace it if necessary.

ENGINE LUBRICATION SYSTEM

Oil Cooler

/

<t"J 2112.1.15'

~ 29 - 34
(3 - 3.5, 22 - 25)

Oil cooler support

~ : N'm (kg-m, ft-Ib)

-



Reservoir tank

Turbocharger

------
~

-4-
~
. _

--'-'-'-'

Radiator'

L.CYlinder hea~ ~

I
-T-he-r:::-t h-

Ql
-",n9J

'-- ..

ENGINE COOLING SYSTEM

Cooling Circuit

L.-----.
i---:-O-il' coole-r-l Wa\or pump

~--r T--
I-'-'~' Cyl,ndoc block .

~
-._.,

-_.__ .._~-- ..

HOl condiuon

Celd conditiOn

I Heater unit

r-'---'-'--"'-'-- · ....._on ••

I

I

2. Remove cylinder block drain plug located at left rear of
cylinder block and drain coolant.

CAUTION:

• When removing water pump assembly, be careful not to
get coolant on timing belt.

• Water pump cannot be disassembled and should be
replaced as a unit.

• After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

SLC757

~
Gas ket

~ 16 -20 N'm
11.6 - 2.0 kg-m, 12 - 14 ft-Ib)

Water Pump
REMOVAL AND INSTALLATION
1. Drain coolant from radiator.

SLC203A

lC-8



Standard Cold type Hottype*

Valve opening temperature
82 (180) 88 (190) 76.5 (170)°c (oF)

Max. valve lift 8/95 8/1 00 8/90
mm/C (in/F) (0_31/203) (0.31 (212) (0.31/194)

*For general areas only

LC-9
.-. ----.-",.,-~~_ .._.

2. Check valve opening temperature and maximum valve lift.

3_ Then check if valve closes at SOC (9°F) below valve opening
temperature_

• After installation, run engine for a few minutes, and check
for leaks.

Thermostat
INSPECTION
1_ Check for valve seating condition at ordinary temperatures.

It should seat tightly.

ENGINE COOLING SYSTEM
Water Pump (Co nt' d)
INSPECTION
1_ Check for badly rusted or corroded body assembly and vane_
2" Check for rough operation due to excessive end play_

SLC760

SLC343

SLC767

g-_ Jiggle valve

Upper



COOLING SYSTEMENGINE

Radiator

rrJ1 63-8.3
o /~- .••«j 64 -0.85,

4.6 - 6.1) Radiator cap

I .
~

Radiator

.~ y . \
~
"""O".

~~~~

~

-~
~

d· tOr lower hoseRa 18

([1
drain plug

Radiator
rubber
mounting

lC-10

Reservoir tank

Radiator
shroud

i



Lower tank

ENGINE COOLING SYSTEM
Radiator (Aluminum type)(Cont'd)
• In areas where Tool cannot be used, use a screwdriver to

bend the edge up.
Be careful not to damage tank.

2. Make sure the edge stands straight up
3. Remove oil cooler from tank. (A/T model only)

ASSEMBl Y
1. Install oil cooler. (AfT model only)
Pay attention to direction of conical washer.

Conical washer
~

SLC894

2. Clean contact portion of tank.

SLC932

3. Install sealing rubber.
Push it in with fingers.
Be careful not to twist sealing rubber.

SLC895

lC-12



r/
~'6-10

(0.6 -1.0,
4.3 -7.2)

ENGINE COOLING SYSTEM
Radiator (Aluminum type)(Cont'd)
2. Check leakage.

SLC934

Cooling Fan
DISASSEMBLY AND ASSEMBLY

~ : N·m (kg-m, ft-lbJ SLC761

SLC072

INSPECTION
Check fan coupling for rough operation, oil leakage or bent
bimetal.

Turbocharger

\~ 16 - 21
(1.6 - 2.1,12 - 15)

®4P
, LC0116 - 21

(1.6 - 2.1,
12 - 15)

"'-- Water 0 utlet
tube

C0111 . 15
(1.1-1.5,8-11)

\

~
Turbocharger @

~~~
C01 : N'm (kg-m, ft-Ib)

SLC206A

• When installing oil tubes, first hand-tighten nuts connect-
ing tubes, then slightly tighten bracket securing bolts, and
tighten nuts and bolts securely.

• Be careful not to deform tubes.
• After installation, run engine for a few minutes, and check

for oil leakage.

LC-14
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Tool number
Tool name

EG 17650301
Radiator cap tester
adapter

Tool name

Description

Descri ption

PREPARATION

SPECIAL SERVICE TOOL

COMMERCIAL SERVICE TOOL

16 mm
(0.63 in)

I

Spark plug wrench g Wrench with a magnet
to hold spark plug

- SEM294A

MA-2
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PERIODIC MAINTENANCE (Except for Europe)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent
maintenance will be required,

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform either at number of kilometers km x 1,000 10 20 30 40 50 60 70 80
(miles) Or months, whichever comes (Miles x 1,000) (O_6J (6) (12) (18) (24) (30) (36) (42) (48)

Reference page

first.
Months 6 12 18 24 30 36 42 48

ENGINE Underhood and under veh icle

Check drive belts for cracks, fraying, wear & tension X X X X X MA-13
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13

Change engine coolant (Soft water) X X X X X X X X MA"13

Check cooling system X X X X MA-14

Check fuel lines X X MA-15

Replace air cleaner filter (Viscous paper type)* X X MA-16

Change engine oil (Use recommended oil)* Every 5,000 km (3,000 miles) or 6 months MA-16

Change engine oil filter* X X X X X X X X MA-17

Check & adjust mixture ratio (Check mixture ratio only on
X X X X X X X X X EF & EC-25models bound for areas affected by emission regulations)

Replace fuel filter* X X MA-16
Check & replace spark plugs Check X X X X MA-17

Replace X X X X MA-17

Check positive crankcase ventilation (P_C_V.) system X X X X MA-19

Check vacuum fitting hoses & connections X X X X MA-19

Replace timing belt Every 100,000 km (60,000 miles) EM"9

CHASSIS AND BODY Underhood

Check brake, clutch & automatic transmission fluid level
X X X X X X X X MA-21 , 22, 24& leaks*

Change brake fluid* X X MA-24

Check brake booster vacuum hoses, connections & check valve X X MA-24

Check power steering flu id & lines X X X X X X X X MA-26

Under vehicle

Check brake, clutch & exhaust systems for proper attachment,
X X X X X X X X MA-21,24leaks, cracks, chafing, abrasion, deterioration, etc.

Check oil level in manual transmission & differential gear* X X X X X X X X MA-21,23
Check steering gear & I inkage, axle & suspension parts, propeller

MA-23,26shaft & drive shafts for damaged, loose & missing parts X X X X X
FA-5, RA-5, 7& lubrication*

Outside and inside

Check wheel alignment. If necessary, rotate & balance wheels X X X X MA-25,26
FA-6

Check brake pads, discs & other brake components for wear,
X X X X X X X X MA-25deterioration & leaks*

Lubricate locks, hinges & hood latch* X X X X X X X X MA-27
Check seat belts, buckles, retractors, anchors & adjuster X X X X MA-27
Check foot brake, parking brake & clutch for free play,

X X X X X X X X CL-5, BR-7, 29stroke & operation

NOTE: Maintenance items with "*" should be performed more frequently according to "Maintenance under severe driving
conditions" •

Check: Check. Correct or replace if necessary.

MA-4



PERIODIC MAINTENANCE (Except for Europe)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS
The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions
A Driving under dusty conditions
B Driving repeatedly short distances
C Towing a trailer
D Extensive idling
E Driving in extremely adverse weather conditions or in areas where ambient temperatures are either

extremely low or extremely high
F Driving in high humidity areas or in mountainous areas
G Driving in areas using salt or other corrosive materials
H Driving on rough and/or muddy roads or in the desert
I Driving with frequent use of braking or in mountainous areas

Driving condition Maintenance item
Maintenance Maintenance

Reference page
operation interval

A Air cleaner filter Replace MA-16

C D Engine oil Replace
More frequently

A B MA-16

A B C D Engine oil filter Replace Every 5,000 km
(3,000 miles) Or 3 months MA-17

A E Fuel filter Replace Every 20,000 km MA-16

F Brake flu id Replace (12,000 miles) or 12 months MA-24

C H Automatic & manual transmission oil & Replace Every 40,000 km
MA-22, 23

differential gear oil (24,000 miles) or 24 months

G H Steering gear & linkage, axle & suspension Check Every 10,000 km MA-23, 26

parts, propeller shaft & drive shaft (6,000 miles) or 6 months FA-5, RA-5, 7

A C G H Brake pads, discs & other broke Check
Every 5,000 km MA-25

components
(3,000 miles) or 3 months

G Lock, hinges & hood lotch Lubricate MA'27

Maintenance operotion: Check; Check. Correct or replace if necessary.

MA-5
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PERIODIC MAINTENANCE (For Europe except U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle Usage, additional or more frequent
maintenance will be required.
Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

x x X
Every 100,000 km (60,000 miles)

X X X

X X X---------
X

X

MAINTENANCE INTERVAL

12 24 36

20 40 60

(12) (24) (36)

X

X

Every 100,000 km (60,000 miles)

X X X

X

Underhood and under vehicle

48
Reference page

80

(48)

X MA-13

X MA-13

X MA-14

X MA-15

X MA-16

EM-9

X EF & EC-25

X MA-16

X MA-17

MA-17

X MA-19

X MA-19

X MA-20

X MA·19

X MA-21,24

X MA-22

X MA-24

X MA-24

X MA-26

X MA-21 ,24

X MA-21,23

X MA-21 , 23, 26

FA-S, RA-5, 7

X
MA-25,26
FA-6

X MA-25

X MA·27

X CL-5, BR-7, 29

MA-28

X

X

X

X

X

X

X

X

X

x
X

X

X

X

X

X

X

X

X

X

X

Annually

X

X

X

X

X

X

x

Underhood

X"1

Under vehicle

Outside and inside

km X 1 ,000

(Miles x 1,000) (0.6)

MonthsPerform the standard service on a yearly
basis, but on a mileage basis when driving

more than 20,000 km (12,000 miles) a year_

Engine

Check brake pads, discs & other brake components for wear,
deterioration & leaks*

Check seat belts, buckles, retractors, anchors & adjuster

Check foot brake, parking brake & clutch for free play, stroke
& operation

Check body corrosion

Check wheel alignment_ If necessary, rotate & balance wheels

Check drive belts for cracks, fraying, wear & tension

Change engine anti-freeze coolant (Ethylene glycol base)

Check cooling system

Check fuel lines

Replace air cleaner filter (Viscous paper type)*

Replace timing belt

Check & adjust mixture ratio"l

Replace fuel filter*

Replace spark plugs
Non-catalyzer models

Catalyzer models (Use PLATINUM-TIPPED type.)

Check positive crankcase ventilation (P.C.V.) system*l

Check vacuum fitting hoses & connections*l

Check exhaust gas sensor*2

Check vapor I ines*2

STANDARD & THE FIRST FREE SERVICES
MAINTENANCE OPERATION

Chassis and body
Check brake & clutch fluid level & leaks

Check automatic transmission fluid level & leaks*

Change brake fluid*

Check brake booster vacuum hoses, connections & check valve

Check power steering fluid & lines

NOTE: Maintenance items with "*" should be performed more frequently according to "Maintenance under severe driving
conditions".

Check: Check. Correct or replace if necessary.
* 1: Non-catalyzer models only *2: Catalyzer models only

MA-6
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PERIODIC MAINTENANCE (For Europe except U.K.)

ENGINE OIL SERVICE
MAINTENANCE OPERATION

Perform at the specified time Or mileage,
wh ichever comes first.

Months

kmx1,000

(Miles x 1,000)

1

(0.6)

6

10

(6)

MAINTENANCE INTERVAL

12 18 24 30 36

20 30 40 50 60

(12) (18) (24) (30) (36)

42

70

(42)

48

80
(48)

Reference page

Change engine oil (Use recommended oil)*

Change engine oil filter*

Underhood

x
Every 6 months Or 5.000 km (3,000 miles) _M_A_-1_6 _

X X X X X X X MA~7

NOTE: Maintenance items with "*" should be performed more frequently according to "Maintenance under severe driving
cond itions".

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS
The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions
A Driving under dusty conditions
B Driving repeatedly short distances
C Towing a trailer
D Extensive idling
E Driving in extremely adverse weather conditions or in areas where ambient temperatures are either

extremely low or extremely high
F Driving in high humidity areas or in mountainous areas
G Driving in areas using salt or other corrosive materials
H Driving on rough and/or muddy roads or in the desert
I Driving with frequent use of braking or in mountainous areas

Standard service

Driving condition

A

A E

F

G H

C H

A C G H

Maintenance item

Air cleaner filter

Fuel filter

Brake fluid

Steering gear & linkage, axle & suspension

parts, propeller shaft, drive shafts & exhaust
sy stem

Automatic & manual transmission oil,
& differential gear oil

Brake pads, discs & other brake components

Maintenance
operation

Replace

Replace

Replace

Check

Replace

Check

Maintenance
interval

Every 12 months or
20,000 km (12,000 miles)

Every 24 months Or
40,000 km (24,000 miles)

Every 6 months Or

10,000 km (6,000 miles)

Reference page

MA-16

MA-16

MA-24

MA-21, 23, 26
FA-5, RA-5, 7

MA-22, 23

MA-25

A-B C D

ABC D

Engine oil

Engine oil filter

Engine oil service

Replace

Replace

More frequently

Every 3 months Or

5,000 km (3,000 miles)

MA-16

MA-17

-

Maintenance operation: Check - Check. Correct Or replace if necessary.

MA-7
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PERIODIC MAINTENANCE (For U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surface, individual driving habits and vehicle usage, additional or more frequent
maintenance will be required.
Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION

Perform either at number of miles
(kilometers) Or months, wh ichever comes

first.

Miles x 1,000

(km x 1,000)

Months

9
(15)

6

MAINTENANCE INTERVAL

18 27 36 45 54

(30) (45) (60) (75) (90)

12 18 24 30 36

63
(105)

42

72
(120)

48

Reference page

Under bonnet and under vehicle
Every 60,000 miles (100,000 km)

X

X

X

X

X

Every 4,500 miles (7,500 km) Or 6 months

ENGINE MAINTENANCE
Replace tim ing belt

Change engine anti-freeze coolant (Ethylene glycol base)

Check cooling system

Check fuel lines

Check drive belts for cracks, fraying, wear & tension

Replace air cleaner filter (Viscous paper type)*

Change engine oil (Use recommended oil) & oil filter*

Check & adjust mixture ratio

Replace fuel filter

Replace spark plu gs

Check positive crankcase ventilation (P.CV_) system

Check VaCuum hose & connections

x

x X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

EM-9

MA-13

MA-14

MA-15

MA-13

MA-16

MA-16,17

EF & EC-25

MA-16

MA-17

MA-19

MA·19

CHASSIS AND BODY MAINTENANCE
Check brake & dutch flu id level & leaks*

Check automatic transmission flu id level & leaks*

Change brake fluid

Check brake booster vacuum hoses, connections & check valve

Check power steering fluid & lines

Under bonnet
X

X

Under vehicle

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X

MA-21, 24

MA-22

MA-24

MA-24

MA-26

Check brake & clutch for proper attachment, leaks, cracks,
chafing, abrasion, deterioration, etc.

Check oil level in manual transmission & d',fferential gear*

Check steering gear & linkage, axle & suspension parts, propeller
shaft, drive shafts & exhaust system for damaged, loose & missing
parts, lubrication & leaks*

X

X X

X

x

x X

X

X

X X

X

X

X X

X

X

MA-21,24

MA-21,23

MA-21 , 23, 26

FA-5, RA-5, 7

Check wheel alignment_ If necessary, rotate & balance wheels

Outside and inside

X X X X
MA-25,26
FA-6

Check brake pads, disc & other brake components for wear,
deterioration & leaks*

Check seat belts, buckles, retractors & adjuster

Check foot brake, hand brake & dutch for free play, stroke &
operation

Check body corrosion

X

X

X

X

X

x X X

X

X X X

Annually

X

X

X

X

X

X

X

X

MA-25

MA-27

CL-5, BR-7, 29

MA-28

NOTE: Maintenance items with "*" should be performed more frequently according to "Maintenance under severe driving
cond itions".

Check: Check. Correct or replace if necessary.

MA-8
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PERIODIC MAINTENANCE (For U.K.)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS
The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions
A Driving under dusty conditions
B Driving repeatedly short distances
C Towing a trailer
D Extensive idling
E Driving in areas using salt or other corrosive materials
F Driving on rough and/or muddy roads or in the desert
G Driving with frequent use of braking or in mountainous areas

Engine oil & oil filter

Automatic & manual transmission oil,
differential gear oil

Steering gear & linkage, axle & suspension

parts, propeller shaft, drive shafts & exhaust
system

A. C . E F G Brake pads, discs & other brake components

Driving condition

A

A B C D

C F

E F

Maintenance item

Ai r cleaner filter

Maintenance Maintenance
operation int~rval

Reference page

Replace MA-16
More frequently

Replace MA-16,17

Replace Every 36,000 miles
MA-22,23

(60,000 km) Or 24 months

Check Every 9,000 miles

(15,000 km) or 6 months
MA-21 , 23, 26
FA-5, RA-5, 7

Check Every 4,500 miles
MA-25

(7,500 km) or 3 months

Maintenance operation: Check = Check. Correct or replace if necessary

MA-9



RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)
Recommended fluids and lubricants

Liter Imp measure
~~--"~----~------- -------- --------- -------------------
Engine oil (Refill)

With oil filter

Without oil filter

Cooling system (With reservoir tank)

Manual transmission gear oil

Differential carrier gear oil

Automatic transmission fluid

Power steering fluid

Brake and clutch fluid

Multi-purpose grease

3.5

3.1

7.0

2.4

1.8

7.9

0.9

3- 1/8 q t

2-3/4 qt

6-1/8 qt

4-1/4 pt

3- 1 /8 pt

7 qt

3/4 qt

API SF/CC, SF/CD, SE or SG"

Anti-freeze coolant
(Ethylene glycol base) or soft water

API GL-4"

API GL·5"

Type DEXRON"""

DOT 3 (US FMVSS No. 116)

N LG I No.2 (Lithium soap base)

" For further details, see "SAE Viscosity Number".

MA -11
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ENGINE MAINTENANCE

Changing Engine Coolant (Cont'd)
9. Fill radiator with coolant up to specified level.

Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.

Coolant capacity (With reservoir tank):
7.0 Q (6-1/8 Imp qt)

Pour coolant through coolant filler neck slowly to allow air in
system to escape.

10 Remove reservoir tank. drain coolant, then clean reservoir
tank.

11. Fill reservoir tank with coolant up to "MAX" level.
12. Run engine and warm it up.
13. Stop engine and cool it down, then add coolant as neces-

MAX. sary.

MIN.

SMA412B

Checking Cooling System
CHECKING HOSES
Check hoses for improper attachment and for leaks, cracks,
damage, loose connections, chafing and deterioration.

CHECKING RADIATOR CAP
Apply pressure to radiator cap with cap tester to see if it is
satisfactory.

Radiator cap relief pressure:
78 - 98 kPa
(0.78 - 0.98 bar, 0.8 - 1.0 kg/em', 11 - 14 psi)

Pull the negative-pressure valve to open it. Check that it closes
completely when released.

SMAB71 B

MA-14



ENGINE MAINTENANCE

Checking Cooling System (Cont'd)
CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system with cap tester to check
for leakage.

Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm2

, 14 psi)
CAUTION:
Higher pressure than the specified value may cause damage
to radiator.

SMA990A

Checking Fuel Lines
Inspect fuel lines and tank for improper attachment and for
leaks, cracks, damage, loose connections, chafing and deterio-
ration.
If necessary, repair or replace faulty parts.

3 mm (0.12 in)

-- -~- -f-~':-~~1
" ,

... ~ _~.J~_J- __ .J

~ Fuel hose clemps
1.0 - 1.5 N·m
(0.10 - 0.15 kg-m,
0.7 - 1.1 ft-Ib)

CAUTION:
Tighten high~pressure rubber hose clamp so that clamp end is
3 mm (0.12 in) from hose end.
Tightening torque specifications are the same for all rubber
hose clamps.
Ensure that screw does not contact adjacent parts.

SMA804A

Changing Fuel Filter
WARNING:
Before removing fuel filter, release fuel pressure from fuel line
to eliminate danger.

1. Remove fuse for fuel pump.
2. Start engine.
3. After engine stalls, crank engine two or three times to make

sure that fuel pressure is released.
4. Turn ignition switch off and install fuse for fuel pump.

MA-15



Changing Air Cleaner Filter
Viscous paper type
The viscous paper type filter does not need cleaning between
renewals.

CAUTION:
• Be sure to clean drain plug and install with new washer.

Drain plug:
~: 29 - 39 N·m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

• Use recommended engine oil.

ENGINE MAINTENANCE

Changing Fuel Filter (Cont'd)
5. Loosen fuel hose clamps.
6. Replace fuel filter.
• Be careful not to spill fuel over engine compartment. Place

a shop towel to absorb fuel.
• Use a high-pressure type fuel filter. Do not use a synthetic

resinous fuel filter.
• When tightening fuel hose clamps, refer to "Checking Fuel

Lines".

Changing Engine Oil
WARNING:
Be careful not to burn yourself, as the engine oil is hot.
1. Warm up engine, and check for oil leakage from engine

components.
2. Remove drain plug and oil filler cap.
3. Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):
With oil filter change

3.5 Q (3-1/8 Imp qt)
Without oil filter change

3.1 Q (2-3/4 Imp qt)

MA-16
..-----



ENGINE MAINTENANCE

Changing Engine Oil (Cont'd)
4. Check oil level.
5" Start engine al!d check area around drain plug and oil filter

for oil leakage.
6. Run engine for a few minutes, then turn it off. After several

minutes, check oil level.

Refill oil to
"H" level.
Do not overfill.

SMA672B

Changing Oil Filter
1. Remove oil filter.
WARNING:
Be careful not to burn yourself, as the engine and the engine
oil are hot.

2_ Before installing new oil filter, clean the oil filter mounting
surface on cylinder block, and coat the rubber seal of oil
filter with a little engine oil.

-

2/3 of a turn

SMAQ1Q

3_ Screw in the oil filter until a slight resistance is felt, then
tighten additionally more than 2/3 turn.

4. Add engine oil.
Refer to "Changing Engine Oil",

Checking and Changing Spark Plugs
1. Remove ornament cover.

MA -1 7



SMA048

ENGINE MAINTENANCE

Checking Positive Crankcase Ventilation (P.C.V.)
System
CHECKING P.C.V. VALVE
With engine running at idle, remove ventilation hose from P.C.V.
valve; if valve is working properly. a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

Checking Vacuum Hoses and Connections
Check vacuum hoses for improper attachment and for leaks,
cracks, damage, loose connections, chafing and deterioration.

Checking Vapor Lines
1. Visually inspect vapor lines for improper attachment and for

cracks, damage, loose connections, chafing and deteriora-
tion.

2. Inspect vacuum relief valve of fuel tank filler cap for clogging,
sticking, etc.
Refer to "EVAPORATIVE EMISSION CONTROL SYSTEM" in
EF & EC section.

L ••• ••• __ u _
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Checking procedure

ENGINE MAINTENANCE

Checking Exhaust Gas Sensor

( INSPECTION START

I...
)

SMA4068

Start engine and warm it up until water
temperature indicator points to the middle
of gauge .

."
Run engine at about 2,000 rpm for about
2 minutes under no-load.

"Make sure that inspection lamp (Green
L.E.D.) on control unit goes On and off
more than 9 times during 10 seconds, at
2,000 rpm under no-load.

SE F332 0

". Make sure that diagnostic mode

(is mode I or mode II..
• Make sure that diagnostic mode

selector is turned fully counter-
clockwise.

Refer to Self-<Jiagnosis in EF & EC
section.

O.K .

INSPECTION END )

N.G.

."
Check and adjustment should be made by
referring to IDLE SPEED/IGNITION
TIMING/IDLE MIXTURE RATIO
INSPECTION in section EF & EC.
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CHASSIS AND BODY MAINTENANCE

SMA211A

Checking Exhaust System
• Check exhaust pipes, muffler and mounting for improper

attachment and for leaks, cracks, damage, loose connec-
tions, chafing and deterioration.

Max.

Min.

SMA941B

Checking Clutch Fluid Level and leaks
• If fluid level is extremely low, check clutch system for leaks.

L

,
SMA429A

SMA103

Checking Clutch System
HYDRAULIC TYPE
Check fluid lines and operating cylinder for improper attachment,
cracks, damage, loose connections, chafing and deterioration.

Checking M/T Oil
1. Check for oil leakage.

2. Check oil level.
Never start engine while checking oil level.

Filler plug:
~: 25 - 34 N·m (2.5 - 3.5 kg-m, 18 . 25 ft-Ib)

MA- 21
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CHASSIS AND BODY MAINTENANCE

Changing M/T Oil
1. Drain oil and refill with new gear oil.
2. Check oil level.

Oil capacity:
2.4 Q (4-1/4 Imp pt)

Drain plug:
~: 25 - 34 N·m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

SMA255A

Checking AfT Fluid
1. Check for fluid leakage.

r

SMA430A

Reverse side
Cold: 30 - 50°C
(86" 122°F)

SMA8988

2. Check fluid level.
Fluid level should be checked using "HOT" range on
dipstick at fluid temperatures of 50 to 80°C (122 to 176°F)
after vehicle has been driven approximately 5 minutes in
urban areas after engine is warmed up. But it can be
checked at fluid temperatures of 30 to 50°C (86 to 122°F)
using "COLD" range on dipstick for reference after engine
is warmed up and before driving. However, fluid level must
be rechecked using "HOT" range.

1) Park vehicle on level surface and set parking brake.
2) Start engine and then move selector lever through each

gear range, ending in "P"
3) Check fluid level with engine idling.
4) Remove dipstick and wipe it clean with lint-free paper.
5) Reinsert dipstick into charging pipe as far as it will go.
6) Remove dipstick and note reading. If level is at low side of

either range, add fluid to the charging pipe.
Do not overfill.

3. Check fluid condition
Check fluid for contamination If fluid is very dark or smells
burned, or contains frictional material (clutches, band. etc.),
check operation of AlT.
Refer to section AT for checking operation of AlT.
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CHASSIS AND BODY MAINTENANCE

SMA9228
Check tightening torque.

Changing AfT Fluid
1. Drain fluid by removing oil pan.
2. Replace gasket with new one.
3. Refill with fluid and then check fluid level.

Oil capacity (With torque converter):
7.9 Q (7 Imp qt)

Checking Propeller Shaft
Check propeller shaft and center bearing for damage, looseness
or grease leakage.
If greasing points are provided, supply grease as necessary.
Refer to section PD.

Checking Differential Gear Oil
1. Check differential carrier for oil leakage.

SMA012C

2. Check oil level.
Filler plug:
~: 59 . 98 N·m (6 - 10 kg-m, 43 - 72 ft-Ib)

I
I

L

SMA257 A

Changing Differential Gear Oil
1. Drain oil and refill with new gear oil.
2. Check oil level.

Oil capacity:
1.8 Q (3-1/8 Imp pt)

Drain plug:
~: 59 - 98 N·m (6 . 10 kg-m, 43 - 72 ft-Ib)

SMA363A
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CHASSIS AND BODY MAINTENANCE

Checking Brake Fluid Level and Leaks
• If fluid level is extremely low, check brake system for leaks.

Checking Brake System
• Check brake fluid lines and parking brake cables for im-

proper attachment and for leaks, chafing, abrasions, deteri-
oration, etc.

SMA 732A

Changing Brake Fluid
1. Drain brake fluid from each air bleeder valve.
2. Refill until new brake fluid comes out from each air bleeder

valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid.
Refer to section SR.

• Refill with recommended brake fluid "DOT 3".
• Never reuse drained brake fluid.
• Be careful not to splash brake fluid on painted areas.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve
Check vacuum lines, connections and check valve for improper
attachment, air tightness, chafing and deterioration.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT
Clutch

Brake
Unit: mm (in)

Front axle and front suspension (Unladen)*

Rear axle and rear suspension (Un laden) 4-

Disc brake

Pad
Standard thickness

CL18V8 10.0 (0.394)

CL25VA 11.0 (0.433)

CL9H 9.5 (0.374)

AD9 10.0 (0.394)

Minimum thickness
CL 18V8, CL25VA 2.0 (0.079)

CL9H, AD9 2.0 (0.079)

Rotor
Standard thickness

CL18V8 18.0 (0.709)

CL25VA 220 (0.866)
.-

CL9H, AD9 9.0 (0.354)

Minimum thickness

CL 18VS 16.0 (0.630)
-

CL25VA 20.0 (0.787)

CL9H, AD9 8.0 (0.315)

Pedal
Free height

M/T L.H.D. 177 - 187 (6.97 - 7.36)

R.H.D. 178 -188 (7.01·7.40)

A/T L.H.D 186·196 (7.32 - 7.72)

R.H.D. 188·198 (7.40 -7.80)

Free play 1 - 3 (0.04 - 0.12)

Depressed height
[under force of 490 N (50 kg, L.H.D R.H.D.
110 Ib) with engine running]

Except Europe
MIT

90 (3.54) 95 (3.74)
or more or more

A/T
100 (3.94) 100 (3.94)

or more Or more

Europe
M/T

85 (3.35) 90 (3.54)
or more or more

A/T
95 (3.74) 95 (3.74)

or mOre or more

Park ing brake

Number of notches
[at pulling force 196 N 6-8
(20 kg, 44 Ib)]

LH.D.

235 - 314

(24 -32,
174-231)

Unit: mm !in)

Rear

186 -196
(7.32 - 7.72)

0.05 (0.0020)

or less

36° - 40° /320

Europe L.H.D.

0' - 12'

o - 2 (0 - 0.08)

12°25'.13"55'

1.0·3.0 (0.039 - 0.118)

Front

147·216
(15 - 22,

108 - 159)

R.H.D.

182 -192
(n7 -7.56)

0.03 (0.0012)
or less

Except Europe

L.H.D.

Wheel bearing

Wheel bearing axle end
play mm !in)

Tightening torque
N·m (kg-m, ft-Ib)

Wheel bearing lock nut

Pedal free play" AU

Pedal free height "H"

Model

*. Tankful of fuel, radiator coolant and engine oil full. Spare tire,

jack, hand tools, mats in designated position.

Camber degree _1°40' to -----0°40'

Toe-out mm (in) o - 5 (0 - 0.20)

(Total toe-out) degree 0'·28'

(Total toe-in) degree

degree

~. Tankful of fuel, radiator coolant and engine oil full. Spare tire,
jack, hand tools, mats in designated position.

Front wheel turning angle
Full turn
Inside/Outside

Kingpin inclination
degree

Camber deg ree

Caster degree

Toe-in mm !in)

MA-30
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont'd)

Wheel balance

Wheel balance
(Maximum allowable unbalance 10 (0.35)
at rim flange) g (oz)

Tire balance weight g (oz) 5-60 (0.18-2.12)
Spacing 510.18)

TIGHTENING TOROUE

Unit N'm kg-m ft-Ib

Clutch
Pedal stopper lock nut 16 - 22 1.6 - 2.2 12" 16

Clutch switch lock nut 12 - 15 1.2 - 1.5 9 - 11

Manual transmission
Drain and filler plugs 25" 34 2.5 - 3.5 18 - 25

Final drive
Drain plug 59 - 98 6·10 43·72

Filler plug 59·98 6- 10 43·72

Front axle and front
suspension

Tie-rod lock nut 37 - 46 3.8 - 4.7 27 -34

Camber adjusting pin 124 - 143 12.6 - 14.6 91 - 106

Rear axle and rear
suspension

Toe adjusting pin 69 - 88 7.0- 9.0 51·65

Camber adjusting pin 69 - 88 7.0 -9.0 51·65

Brake system
Air bleed valve 7·9 0.7·0.9 5.1 - 6.5

Brake lamp switch lock 12·15 1.2·1.5 9 - 11
nut

Brake booster input 16 - 22 1.6 - 2.2 12 - 16
rod lock nut

Wheel and tire
Wheel nut 98 - 118 10.0 - 12.0 72 - 87

MA -31
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«-. Special tool or commercial equivalent

Tool number

Tool name

5T33400001*

Drift

5T33290001*

puller

Descr iption

PREPARATION

Install ing rear oil seal

a: 60 mm (2.36 i,,) dia.
b: 47 mm (1.85 j,,) dia.

Removing rear oil seal

i

5130720000* Installing mainshaft ball bearing
I :i

Drift

a: 77 mm (3.03 i,,) dia.
b: 55.5 mm (2.185 ;,,) dia.

5T30613000* Installing main drive gear bearing

Drift

a: 71.5 mm (2.815 i,,) dia.
b: 47.5 mm (1.870 i,,) dia.

5T33200000* IInstalling counter rear bearing
. ,

Drift Installing 3rd & 4th synchronizer

60 mm (2.36 in) dis.
assembly.:

b: 44.5 mm (1.752 inl dis.

COMMERCIAL SERVICE TOOL

Tool name

Puller

Description

Removing counter bearings, counter drive

and O.D. gears

MT-3
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.I}

,'I ",

No

Yes

No

Yes

Continuity

Continuity

Except reverse

Reverse

Neutral

Except neutral

Gear position

Gear position

INSTAllATION

Replacing Rear Oil Seal
REMOVAL

Check of Position Switch
BACK-UP lAMP SWITCH
• Check continuity_

NEUTRAL SWITCH
• Check continuity.

ON-VEHICLE SERVICE

~ST334
~
1 J::.

SMT477 A ~ ~ ------------

r

SMT451 B

."

MT-4 j
<;

. ,
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®oc. Installation

• Tighten all transmission bolts .

Bolt No. Tightening torque N·m (kg-m, ft-Ib) Q mm (in)

1 39 - 49 (4.0 - 5.0, 29 - 36) 80 (3.15)
2 39 - 49 (4.0 - 5.0, 29 - 36) 75 (2.95)

a::, 3 39 ·49 (4.0 - 5.0, 29 - 36) 65 (2.56)"I"

@ M!T to engine 4 29 - 39 (3.0·4.0,22 - 29) 40 (1.57)fi\ QS) Engine (gusset) to M/T 5 29 - 39 (3.0·4.0,22 - 29) 25 (0.98)"f1:. SMT452B

Gusset to
29 - 39 (3.0 - 4.0, 22 - 29) 20 (0.79)

j ". engine I"

...~~-

REMOVAL AND INSTAllATION

Removal
• Remove shift lever

• Remove propeller shaft. - Refer to section PO,
• Insert plug into rear oil seal after removing propeller shaft.
• Be careful not to damage spline, sleeve yoke and rear oil

seal, when removing propeller shaft.
• Support engine by placing a jack under oil pan .• i.

• Do not place jack under oil pan drain plug.
• Remove transmission from engine
• Support manual transmission, while removing it.

MT-5
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verse lamp SWitCh
~20· 29 (2.0·30 14

~
Thread of bolt~' .22) ""

~
utral switch

20 - 29 (2 0. ·30 14
F'J Thread of b I ., - 22)
__ 0 ts

, " ~

J

. ~ Bearing

~

Adapter plate F'J .I

~ ~

Mating surface t
-Fill" pi" ","'mi ••io"~:

~
' .",,",10" '"'

~ 25 . 34 (2 5.. 3.5, 18· 25)

CThread of bolts

~ Drain plug

~ 25 - 34 (25. - 3.5, 18 - 25)

tD.:J : N·m I k~ 'A ,g-m, ft-Ibl
__ ' pply recomme(N issan gen' nded sealant

KP610 ulne part:
-00250) or .equlva lent .

C')
mo
(I)

C')
o
3-ao
::::J
(I)
::::J-o
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SMT037B

"

I,

,.,
'. I

, ,,

,'t

I

. "

,.

J i,

.,

Snap ring •~

, N'm (kg-m, ft-Ib)

* , Select with proper thickness.
'" : Pay anention to its direction.

~ Sub·gear bracket

~~~\~
Shim * ~j1Jr

Counter shaft 7)
front bearing

Snap ring * ~

MAJOR OVERHAUL

MT-7

Main drive gear _

Gear Components

!
Steel roller ,/'1m ~!,' Thrust washer

..---j(7 j/ m, ~ '/ r Mamshaft ball bearing

I~ lst~ / '
___/-

~~~
,
~
;ear main gear 'Q)Main shaft , r·.

.
,,/ b"h;OO l

~
0! \~, ~ ~ SO", do, f:j

" ,,,&20'

~ ~

I

2nd outer baulk ring

~

~ I f~
Synchronizer cone

~~
Needle bearing (

~~~
.-_ ...-:>- Snap ring ~

2nd onner baulk ring \
~

-'
~
j ---------------.Snap ring * ~

2ndmainge

(

ar
~

\

~ r ' \"
•~
~~~i;;~a_f

~~~
Cknut~

~

"" _ Insen \ /yf\'.' ------~.. (14.0·17.0 101 - 123)
spring \ '" '\J -. '

.' '" 1st & 2nd

~

\\1,
~
st washer . Without Tool

~

synchronizer

~

._ '1 ~ I ~ _ Roller bearing
hub tr

~

'. Lo . Washer trIT~' verdnve
Needle bearing _. \

~
'\ \; gear bushing Countershaft lock nut ~

Shifting insert tr --4 r

~

' ~'''-':.'~ ·.0.0. (5th) main gear

~

~'" ,:,:;
~
'1)-' ~ 98 - 127

Shifting insert spring ~ \~;. ';' c Reverse counter gearfj .".~~\ \ (10.0 - 13.0,
___ /. ~'i . ,\ .' y\\ ,,-.0' 72 - 94)

/ /' '-;;!>' '--- Baulk ring "'""-.' ~\;C. L

r' &(((0l~:) ,~-
~~~)

J~ l?y ~~~~~e;s~~;in9
> "'-i> Reverse main gear." .. ~\) \ L .

0.0. (5th) synchronizer -'

~

.j} ~ ~ ~ \3'
hUb tr

~~
( " L ~":\\) - - Reverse idler thrust washerl\, \\ Counter gear -'\)]1n \

~
: Ii? ~/::y'"' Reverse idler gear bearing

, ~ \, A' :./ I. \.., t: ....")".. ./ L Reverse idler thrust washer
\_

~

'

~

'-
d
C

r
o
"v

U

e
nt

g
e
e
r
ar

~ ':::.- X<.,
Reverse idler shaft

._ Sub.gear Apply 1188roil to lI"er_, _heft_,
synchronizers, end beerings when _mbling.

- Sub-gear spring tr

FOR EUROPE



·-·~ST23810001

\~

.,.,

ST23540000
~,

TM754

$MT984

DISASSEMBL Y

Shift Control Components
1. Set up Toolan adapter plate.
2. Remove check ball plugs, check springs, and check balls.

3. Drive out retaining pins. Then drive out fork rods and
remove interlock balls

4. Remove lever bracket securing bolt

5. Draw out 3rd-4th fork rod.

6. Remove E-ring from 0.0. and reverse fork rod.

MT -11



Suitable puller

SMT164A

DISASSEMBL Y

Gear Components (Cont'd)
b. Pullout 0.0. counter gear with bearing with suitable pulieL
c. Draw out reverse counter gear and spaceL
d. Remove snap rings from reverse idler shaft and draw out

reverse idler gear, thrust washers and reverse idler gear
bearing.

e. Remove speedometer drive gear and steel ball.

y.-

SMT751A

f. Remove snap ring and pull out overdrive mainshaft bearing,
then remove snap ring.

g. Remove mainshaft nut.
h. Remove steel roller and washer.
I. Remove roller bearing and washer.
J. Remove D.O. main gear, needle bearing and baulk ring (0.0.).
k. Remove D.O. coupling sleeve, shifting inserts and shifting

insert springs.

I. Press out mainshaft and counter gear alternately .
• Make sure to alternate pressing of mains haft and counter

gear so as not to allow the front surface of one to contact
the rear surface of the other.

6. Remove front side components on mainshaft.
a. Remove 1st gear washer and steel ball.
b. Remove 1st main gear and 1st gear needle bearing.

ST30031 000

SMT383A

SMT384A

c. Press out 2nd main gear together with 1st gear bushing and
1st & 2nd synchronizer assembly.

d. Remove mainshaft front snap ring.

MT -1 3



SMT137

INSPECTION

Shift Control Components
• Check contact surface and sliding surface

scratches, projections or other damage.
for wear,

SMT386A

Gear Components
GEAR AND SHAFT
• Check shafts for cracks, wear or bending.
• Check gears for excessive wear. chips or cracks.

• Cou mer gear
r
"

,,'

~ '

Sh ih ing insert

M
t

SMT387A

SMT550A

SYNCHRONIZERS
• Check spline portion of coupling sleeves, hubs and gears

for wear or cracks.
• Check baulk rings for cracks or deformation.
• Check shifting inserts for wear or deformation.
• Check insert springs for deformation

::1
'[

i

MT -1 5
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SMT385A

DISASSEMBL Y

Gear Components (Cont'd)
e. Press out 3rd main gear together with 3rd & 4th synchro-

nizer assembly and 3rd gear needle bearing.

----------

r ST30031 000

I

SM T420A

7. Remove main drive gear bearing.
a. Remove main drive gear snap ring and spacer.
b. Press out main drive gear bearing.

MT -1 4
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Baulk ring to
gear clearance

INSPECTION

Gear Components (Cont'd)
• Measure clearance between baulk ring and gear.
Clearance between baulk ring and gear
[1st, 3rd, main drive and 0.0. baulk ring (For Europe), 1st,
main drive and 0.0. baulk ring (Except for Europe)]:

Unit: mm (in),
--'

1::
,

i

Dimension Standard Wear limit

$MT140

1st

3rd and main drive

0.0.

12" 1.6
(0.047 - 0.063)

1.2 - 1.6
(0.047·0.063)

1.2 - 1.4
(0.047 - 0.055)

0.8 (0.031)

If the clearance is smaller than the wear limit, replace baulk ring.

• Measure wear of baulk ring_
[2nd baulk ring (For Europe), 2nd and 3rd baulk ring (Except
for Europe)]
a. Place baulk rings in position on synchronizer cone.
b. While holding baulk rings against synchronizer cone as far

as it will go, measure dimensions "A" and "8".

Inner baulk ring
Inner baulk ring

2JtYnChrOnl~er cone

-=-+ A

oh ~

SMT041 B ST30031 000

Dimension

A

Standard

0.6-1.1
(0.024 - 0.043)

Unit: mm (in)

Wear limit

SMT042B

Outer baulk ring 0.2 (0.008)
0.7 - 0.9

(0.028 - 0.035)B

c. If dimension "A" or "8" is smaller than the wear limit,
replace baulk ring.

BEARINGS
• Make sure bearings roll freely and are free from noise, crack,

pitting or wear.

-Synchronizer cone

Outer baulk ring

Feeler gauge

I.:
" MT -1 6



ST23860000

KV31100401-

•
Front.

TM442

SMT620A

ASSEMBL Y

Gear Components (Cont'd)
f. Press counter drive gear with main drive gear with Tool.

• Pay attention to direction of counter drive gear .

TM336

g_ Install sub-gear components_
(1) Install sub-gear and sub-gear bracket on counter drive gear

and then select proper snap ring to minimize clearance of
groove in counter gear_

Allowable clearance of groove:
o - 0.18 mm (0 - 0.0071 in)

Counter drive gear snap ring: Refer to S.D.S.
(2) Remove snap ring, sub-gear bracket and sub-gear from

counter gear.
(3) Reinstall sub-gear, sub-gear spring and sub-gear bracket_

h. Install selected counter drive gear snap ring_

i
:1

.,,! I

.r

ST22360002 ~

KV31100401

TM443

i_ Press counter gear front bearing onto counter gear_

MT-21



ASSEMBLY

Gear Components (Cont'd)
• Use the left chart when deciding the reading torque.

(Length of torque wrench vs. setting or reading torque)
9. Tighten countershaft lock nut
• Always use new lock nut.

c
Torque wrench

0.8
I j I ni

(1.5) (2.0) (2.5) (h)
L: Length of torque wrench

(110)

---- ..-,. L m (It I
0.10 m
(0.33h) N·m

- (kg-m)
(h-Ib) 157

(16)

'";;J
!'"o
;;, (100)
c
'0

~
c:
() (90)

(80)

SMT004A

i·
I

SMT992

Mainshaft Countershaft

( / Fork rod
y (1st & 2nd)
"

~
Fork rod

// (3rd &4th)
- Interlock plunger

Interlock
ball

Fork rod
(0.0. & Rev.)

10. Stake mainshaft lock nut and countershaft lock nut with a
punch.

11. Measure gear end play. For the description, refer to DIS-
ASSEMBLY for Gear Components.

Shift Control Components
1. Install shift rods, interlock plunger, interlock balls and check

balls.

I
i
,I

a. 1st-2nd shift fork

SMT989

MT-23



ST23800000

I
\
'-',-,

SMT036

ASSEMBLY

Case Components
1. Install front cover oil seaL
• Apply multi-purpose grease to seal lip of oil seal before

installing.

2. Apply sealant to mating surface of transmission case.

3. Install gear assembly onto transmission case.

4. Install snap ring of main drive bearing.

5. Apply sealant to mating surface of adapter plate.
6. Install rear extension.

MT-25
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Counter drive gear

Allowable clearance

Thickness mm (in)

1.4 (0.055)
1.5 (0.059)
1.6 (0.0631

AVAILABLE SHIMS
Counter front bearing

SERVICE DATA AND SPECIFICATIONS (S.D.S)

Inspection and Adjustment (Cont'd)

o ·0.18 mm (0 - 0.0071 in)

Part number

32215-E9000
32215-E9001
32215-E9002

Unit: mm (in)

A: Distance from bearing
surface to transmission
case

1 Transm ission case
2 Counter gear front bearing
3 Cou nter gear

"A" Thickness
of shim Part number

4.52-4.71 (0.1780-0.1854) Not necessary

. ,

4.42 -4.51 (0.1740 -0.1776)
4.32 - 4.41 (0.1701 - 0.1736)
4.22 -4.31 (0.1661 -0.1697)
4.12 -4.21 (0.1622 -0.1657)
4.02 -4.11 (0.1583 -0.1618)
3.92 -4.01 (0.1543 -0.1579)

0.1 (0.004)
0.2 (0.008)
0.3 (0.012)
0.4 (0.016)
0.5 (0.020)
0.6 (0.024)

32218-V5000
32218-V5001
32218-V5002
32218-V5003
32218-V5004
32218-VS005

MT-29 j



Installing side oil seal

Mounting final drive
(To use, make a new hole.)

I-nstalling pinion front bearing outer race

Installing pinion rear bearing outer race

Installing pinion rear bearing outer race

Removing and installing drive pinion
rear cone

Removing and installing differential side
bearing inner cone

Removing and installing propeller shaft
lock nut, and drive pinion lock nUt.

o

a: 152 mm (5.98 in)

SPECIAL SERVICE TOOLS

Description

ST30611 000
Drift

-----------------------------------------------~-"

ST30701000
Drift

ST30613000
Drift

PREPARATION

ST38060002
Drive pinion flange
wrench

Tool number
Tool name

KV38100200
Gear carrier side
oil seal drift

ST3306S001
Differential side
bearing puller set

CD ST33051001
Body

® ST33061000
Adapter

KV38100800
Differential
attachment

ST3090S000
Drive pinion rear inner
race puller setCD ST30031000

Puller
® ST3090 1000

Base

I
PD-2



Tool number
Tool name

KV381 00500
Gear carrier front
oil seal drift

KV381 00300
Differential side
bearing inner cone

KV38100600
Side bearing spacer
drift

ST3127S000
Preload gauge
CD GG91030000

Torque wrench

® HT62940000
Socket adapter

® HT62900000
Socket adapter

Description

PREPARATION

CD \,- --' :::a ~

®- ~ ®-- ~

Installing front oil seal

Installing side bearing inner cone

Installing side bearing spacer

Measuring pinion bearing preload
and total preload

, ,

HT72400000
Slide hammer

Removing differential case assembly

KV381039S0
Drive pinion setting
gauge
OJ KV38103910

Dummy shaft
(i) KV38100120

Height gauge
@ KV38100140

Stopper

PD-3

Selecting pinion heigl'->t
adjusting washer
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SPD874

PROPELLER SHAFT
Inspection (Cont'd)
• Inspect journal axial play_

If the play exceeds specifications, replace propeller shaft
assembly-

Journal axial play:
o mm (0 in)

Disassembly
CENTER BEARING
1. Put matchmarks on flanges, and separate 2nd tube from 1st

tube.

2. Put match marks on the flange and shaft.

3. Remove locking nut with Tool.
Tool number:

5T38060002

4. Remove companion flange with puller.

PD-6
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ON-VEHICLE SERVICE (Final drive)

Side Oil Seal Replacement (Cont'd)
3. Apply multi-purpose grease to sealing lips of oil seal.

Press-fit oil seal into carrier with Tool.
Tool number: KV38100200

4. Install drive shafts.

PD-9



REMOVAL AND INSTAllATION

I

Filler opening

'\

SPD916

SPD917

Removal
• Remove propeller shaft.
Insert plug into rear oil seal after removing propeller shaft.
• Remove drive shafts.

Refer to RA section.
• Pull off final drive backward together with jack.
CAUTION:
• Be careful not to damage spline, sleeve yoke and front oil

seal, when removing propeller shaft.
• After final drive is removed, support suspension member

on a stand to prevent its insulators from being twisted or
damaged.

Installation
• Fill final drive with recommended gear oil.

PD-10

". ~:
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SPD513

o I
Runout limit; 0.05 mm (0.0020 in) SPD886

\ ..•..•..•..•....•..•...•...•....•..•...•....•..•..•....

DISASSEMBL Y

Pre-inspection
Before disassembling final drive, perform the following inspec-
tion .
• Total preload
1) Turn drive pinion in both directions several times to set

bearing rollers.
2) Check total preload with Tool.

Tool number: ST3127S000
Total preload:

1.4 - 1.7 N·m
(14 - 17 kg-em, 12 - 15 in-Ib)

• Ring gear to drive pinion backlash
Check ring gear-to-drive pinion backlash with a dial indicator
at several points.

Ring gear-to~drive pinion backlash:
0.10 - 0.15 mm (0.0039 • 0.0059 in)

• Ring gear runout
Check runout of ring gear with a dial indicator.

Runout limit:
0.05 mm (0.0020 in)

• Tooth contact
Check tooth contact. (Refer to Adjustment.)

Differential Carrier
1. Using two 45 mm (1.77 in) spacers, mount carrier on Tool.

Tool number: KV38100800

2. Paint or punch match marks on one side of the side bearing
cap so it can be properly reinstalled.

Bearing caps are line·board during manufacture. Replace
them In their proper positions.

PD-12
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SPD892

PD349

DISASSEMBL Y

Differential Carrier (Cont'd)
6. Take out drive pinion (together with rear bearing inner race,

bearing spacer and adjusting washer).
7. Remove oil seal.
8. Remove front bearing inner race.
9. Remove side oil seal.

10. Remove pinion bearing outer races with a brass drift.

11. Remove pinion rear bearing inner race and drive pinion
height adjusting washer with suitable tool.

"
; ,
, ,

, i;
" ,

Suitable tool

rTool ®
\,

PD179

Differential Case
1. Remove side bearing inner cones.
To prevent damage to bearing, engage puller jaws in groove.

Tool number:
® ST33051 001
® ST33061 000

\,
:fi!

I
SPD920

PD-14
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ADJUSTMENT
Drive Pinion Height (Cont'd)
5. Attach Tool (Height gauge) to gear carrier, and measure the

clearance between the height gauge and the dummy shaft
face.

6. Substitute these values into the equation to calculate the
thickness of the washer.

If value signifying H is not given, regard it as zero and
calculate.

T (Thickness of washer) N - (H x 0.01) + 3.00
Example:

N = 0.23
H = 1

T= N - (H xO.01) +3.00
= 0.23 - (1 x 0.01) + 3.00

(1) H .

+1'

.. ~

(2)

(3)

(4)

+1
x 0.01

+0.01

N - 0.23
- (+0.01)

0.22

0.22
+3.00

3.22

:.T = 3.22

I

7. Select the proper washer. (Refer to S.O.8.)
If you cannot find the desired thickness of washer,
washer with thickness closest to the calculated value.
Example:

Calculated value ... T = 3.22 mm
Used washer ... T = 3.21 mm

PD-18
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PD358

ADJUSTMENT

Side Bearing Preload
1. To simplify the job, make a chart like the one below to

organize your calculations.

lETTERS
HUNDREDTHS OF

A MilLIMETER

A - left housing

B - Right housing

C Differential case

D - Differential case

E - left side bearing

F " Right side bearing

H - (+)or(-): ring gear

G Spacer measurement

2. Write the following numbers down in the chart.
A & 8: Figures marked on gear carrier

C & 0: Figures marked on differential case

H: Figure marked on ring gear

PD-19
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SP0051

ADJUSTMENT

Side Bearing Preload (Cont'd)
11. Turn weight block a few times to ensure that bearing is

properly seated.
12. Read dial indicator.
• Normal indication:

0.10 - 0.30 mm (0.0039 - 0.0018 in)
• If the needle fluctuated erratically then bearing is either dirty

or damaged and should be cleaned or replaced.
13. Measure both bearings in the same way and write the left

side bearing measurement next to "E" and the right side
bearing measurement next to "F".

14. Substitute these values into the equation to calculate the
thickness of the shim.

If values signifying A, B, C, 0 and H are not given, regard
them as zero and calculate.

Europe model:
Left side

T, = (A - C + 0 - H) x 0.01 + 2.07 + E
Right side

T2 = (B - 0 + H) x 0.01 + 1.97 + F + G
Except Europe model:

Left side
T2 = (B - 0 + H) x 0.01 + 1.97 + F + G

Right side
T, = (A - C + 0 - H) x 0.01 + 2.07 + E

PD-21



ADJUSTMENT

Side Bearing Preload (Cont'd)

Example: ,"
A=4
8=3
C"'5
0=6

H =-2
E = 0.18
F '" 0.15
G "" 0.08 jn;1

Left side: Europe
Right side: Except Europe

Tl = (A - C + 0 - H ) x 0.01 + 2.07 + E
= [4-5+6-(-2)] xO.Ol+2.07

+ 0.18

Right side: Europe
Left side: Except Europe
T2 = (8 - 0 + H ) x 0.01 + 1.97 + F + G

[3-6+(-2)] xO.Ol +1.97+0.15
+ 0.08

(1) A 4
-C -5

(1 ) 8 3
-0 -6

---._---~---------------~.,-~,---

-1
+0 ", +6

(2)

(3)

-H ....................
5

-(-2)

7

7
x 0.01

0.07

0.07
+2.07

2.14

(2)

(3)

(4)

-3
+H +(-2)-_ .._,.~---------

-5

-5
x 0.01

-0.05

-0.05
+1.97

1.92

1.92
+F " , +0.15

(4) 2.14
+E ., ..... - .. , , , . , ..... +0.18

2.32

:.T1 = 2.32 mm

2.07

2.07
+G +0.08

2.15

.'.T2 = 2.15 mm

I

15. Select the proper shims. (Refer to S.O.S.)
If you cannot find the desired thickness of shims, use shims
with the total thickness closest to the calculated value.

PD-22



, ADJUSTMENT

Tooth Contact
Checking gear tooth contact pattern is necessary to verify
correct relationship between ring gear and drive pinion.
Hypoid gear set which is not positioned properly in relation to
one another may be noisy, or have short life or both. With the
checking of gear tooth contact pattern, the most desirable
contact for low noise level and long life can be assured.

1. Thoroughly clean ring gear and drive pinion teeth.
2. Sparingly apply a mixture of powdered ferric oxide and oil or

equivalent to 3 or 4 teeth of ring gear drive side.

3. Hold companion flange steady by hand and rotate the ring
gear in both directions.

Usuilily the pilttern will be correct if you hilve calculated tha shims correctly and the backlilSh is correct.
Howaver, i'n rara cases you may have to use trial·and-error processes until you get a good tooth contact pilttarn.
Tha tooth pattern is the best indication of how well the final drive hils been set up.

To correct. increase thickness of pinion
height adjusting washer in order to bring
drive pinion close to ring gear.

~

~
-: ly~:::> / c-r " '"' ~

~-'
~

To correct. reduce thickness of pinion
height ildjusting washer in order to make
drive pinion go away from ring gear.

Heel contact Face contilct Toe contilct Flank contilct

l.. PD-23
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ASSEMBL Y

Differential Case
1. Measure clea~ance between side gear thrust washer and

differential case_
Clearance between side gear thrust washer
and differential case (A - B):

0.15 - 0.20 mm (0.0059 . 0.0079 in)
The clearance can be adjusted with side gear thrust washer.
Refer to S.O.S.

2_ Apply oil to gear tooth surfaces and thrust surfaces and
check that they turn properly.

I

AL
~

SPD656

Tool ®

Tool ® PD363

3. Install differential case L.H_ and R.H.

4_ Place differential case on ring gear.
5_ Apply locking sealant to ring gear bolts, and install them.
Tighten bolts in a criss-cross fashion, lightly tapping bolt
head with a hammer.

6. Press-fit side bearing inner cones on differential case with
Tool.

Tool number:
® KV381 00300
® $T33061000

PD-24
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ASSEMBL Y
Differential Carrier (Cont'd)
9. Select side bearing adjusting washer.

Refer to ADJUSTMENT.
10. Install differential case assembly with side bearing outer

races into gear carrier.

11. Insert left and right side bearing adjusting washers in place
between side bearings and carrier.

12. Drive in side bearing spacer with TooL
Tool number: KV38100600

13. Align mark on bearing cap with that on gear carrier and
install bearing cap on gear carrier.

14_Apply multi-purpose grease to cavity at sealing lips of oil
seaL Install side oil seaL

Tool number: KV38100200

PD-27
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SPD513

ASSEMBLY

Differential Carrier (Cont'd)
15_Measure ring gear-to-drive pinion backlash with a dial

indicator.
Ring gear-to-drive pinion backlash:

0.10 - 0.15 mm
(0.0039 - 0.0059 in)

• If backlash is too small, decrease thickness of left shim and
increase thickness of right shim by the same amount.
If backlash is too great, reverse the above procedure.

Never change the total amount of shims as it will change the
bearing preload.

16. Check total preload with Tool.
When checking preload, turn drive pinion in both directions
several times to seat bearing rollers correctly.

Total preload:
Value more than 0.29 N·m (3.0 kg-em, 2.6 in-Ib)
added on measured value of drive pinion preload

• If preload is too great, remove the same amount of shim to
each side .

• If preload is too small, add the same amount of shim to
each side_

Never add or remove a different number of shims for each
side as it will change ring gear-to-drive pinion backlash.
17. Recheck ring gear-to-drive pinion backlash because in-

crease or decrease in thickness of shims will cause change
of ring gear-to-pinion backlash.

18. Check runout of ring gear with a dial indicator_
Runout limit:

0.05 mm (0.0020 in)
• If backlash varies excessively in different places, foreign

matter may be caught between the ring gear and the
differential case .

• If the backlash varies greatly when the ring gear runout is
within a specified range, replace the hypoid gear set or
differential case.

19. Check tooth contact.
Refer to ADJUSTMENT.

20. Install rear cover and gasket.

PD-28
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DIFFERENTIAL GEAR OIL COOLER SYSTEM

Schematic/Differential Oil Cooler System
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DIFFERENTIAL GEAR OIL COOLER SYSTEM

Inspection
Thoroughly clean all parts in cleaning solvent and blow dry with
compressed air, if available.

OIL PUMP ASSEMBLY
Replace oil pump assembly when motor does not rotate
because of motor seizure or other damage .

. .

I

SPEEDOMETER AMPLIFIER
Check speedometer amplifier operation as follows:
1. Disconnect differential oil cooler relay-1 from relay box and

connect circuit tester to connector for relay-1 in relay box
as shown.

2. Raise rear wheels.
3. Drive vehicle slowly and check the voltage.

Less than 10 km/h (6 MPH) .n Approx. 12V
More than 10 km/h (6 MPH) .n OV

OIL COOLER ASSEMBLY, OIL TUBE
ASSEMBLY, OIL HOSE
If oil leakage is detected during removal, replace oil cooler
assembly or oil tube.

PD-32



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Propeller Shaft

GENERAL SPECIFICATIONS
Unit: mm (in)

SPECIFICATIONS AND ADJUSTMENT
Unit: mm (in)

t·i

I
I.,,,

Transmission type M!T A/T

Anti·skid Yes
I

No Yes I No
brake system

Propeller shaft 3S71A-T
model

Number of joints 3

Coupling method
Sleevetypewith transmission

Type of Shell type (Non-dis"ssembly type)
journ"i be..rings

Distance betWeen
75.0 (2.953)

yokes

Shaft length
(Spider to spider)

1st 410.0 (16.14) 430.0 (16.93)

2nd 585.0 I 600.0 585.0 I 600.0
(23.03) (23.62) (23.03) (23.62)

Shaft outer
di"meter

1st 75.0 (2.953)

2nd
75.0 (2.953) ... L"rge side
63.5 (2.500) .•• Small side

Propeller sh"ft model

Propeller sh"ft runout limit

Journal axial play

3S71A-T

0.6 (0.024)

o (0)

,

L PD-33
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GG94310000

PRECAUTIONS AND PREPARATION

Precautions
• When installing each rubber part, final tightening must be

carried out under unladen condition * with tires on ground.
* Fuel, radiator coolant and engine oil full. Spare tire, jack,

hand tools, and mats in designatea positions.
• Use Tool when removing or installing brake tubes.
• When removing each suspension part, check wheel align-

ment and adjust if necessary.
• Do not jack up at the lower arm.

SBR500

Preparation
SPECIAL SERVICE TOOLS

*: Special tool or commercial equivalent

Tool number
Tool name

HT71780000*
Spring compressor

S135652000*
Strut attachment

GG94310000*
Flare nut torque
wrench

ST30031 000*
Bearing puller

ST38280000
Arm bushing remover

Description

<5~

~

~~
I

RA-2

Removing and installing coil spring

Fixing strut assembly

Removing and installing brake piping

Removing inner race of wheel bearing

Removing and installing bushing
of rear axle housing

--~



Tool name

PRECAUTIONS AND PREPARATION

Preparation (Cont'd)
COMMERCIAL SERVICE TOOLS

Description

Attachment
Wheel alignment

Rear wheel hub drift

Wheel bearing drift

Rear drive shaft plug
seal drift

Measure rear wheel alignment
A: Screw M24 I< 1.5
B: 35 (1.381 dia.
C: 66 (2.661 dia.
D: 66 (2.201
E: 12 (0.471 Unit: mm (in)

Installing wheel bearing

A: "41 mm (1.61 inl dia.
B: 49 mm (1.93 in) dia.

Removing rear wheel hub

A: 26 mm (1.02 in) die.
B: 40 mm (1.67 in) die.

Installing rear drive shaft plug seal

A: 67 mm (2.64 in) dia.
B: 86 mm (3.35 in) dia.



REAR AXLE AND REAR SUSPENSION

Suspension member

.:~

Upper link
rear

Upper link front

~ ~~
.(- 19
(1.6 -1.9. 12 -14)

~ 77 - 98
(7.9 -10.0,57 - 72)

A 9-12
(0.9 -12., 6.5 - 8.7)

~ 88 -98

/;

(9.0-10.0,65-72)

~ 69 -88
(7.0 -9.0.51 -65)

~ 69 - 88
(7.0 - 9.0, 51 - 65)l

I

Spring upper seat

Coil spring

Dust cover

®
~

1: ~ 43 ·55
(4.4-5.6.32-41)

~ 98 . 118
(10.0 - 12.0, 72 .87)

Final tightening for rubber parts requires to be carried
out under unladen condition" with tires on ground.
" Fuel, radiator coolant and engine oil full.

Spare tire, jack, hand tools and mats in designated positions.

~; N·m (kg-m, ft-Ib)

SRA093A

RA-4
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CHECK AND ADJUSTMENT - On-vehicle

Camber:
-1°40' to -0°40'

RA-6

CAMBER
8 Measure camber of both right and left wheels with 8

suitable alignment gauge and adjust In accordance with
the following procedures.

Rear Wheel Bearing
8 Check tightening torque of wheel bearing lock nut.

~: 235 - 314 N·m
(24 - 32 kg-m, 174 - 231 ft-Ib)

8 Check that wheel bearings operates smoothly_
8 Check axial end play.

Axial end play:
0.05 mm (0.0020 in) or less

If axial end play is not within specification or wheel bearing
does not turn smoothly, replace wheel bearing assembly.
Refer to REAR AXLE - Wheel Hub and Axle Housing.

Rear Wheel Alignment
Before checking rear wheel alignment, be sure to make a
preliminary inspection.
PRELIMINARY INSPECTION
Make following checks. Adjust, repair or replace if necessary.
8 Check tires for wear and for improper inflation.
8 Check rear wheel bearings for looseness.
8 Check wheel runout.

Refer to S.D.S.
8 Check that rear shock absorber works properly.
8 Check rear axle and rear suspension parts for looseness.
8 Check vehicle posture (Unladen).

"Unladen" :
Fuel tank, radiator and engine oil full. Spare tire, jack, hand
tools and mats in designated positions.

SFA575B

SAA107A

Inside

SAA096A

/ SAA097A

90°

-------Attachment------

[I
;t
I;

I



Front.,.
SFA234A o

CHECK AND ADJUSTMENT - On-vehicle

Rear Wheel Alignment (Cont'd)
If camber is not within specification, adjust by turning the
adjusting pin.
(1) Turn the adjusting pin to adjust.

Camber changes about 5' with each graduation of the
adjusting pin.

(2) Tighten to the specified torque .
. ~: 69 - 88 N· m

(7.0 • 9.0 kg-m, 51 - 65 ft-Ib)

SRA098A

TOE-IN
1. Draw a base line across the tread.
After lowering rear of vehicle, move it up and down to
eliminate friction.

SMA123

2. Measure toe-in.
Measure d.istance "A" and "B" at the same height as hub
center.

Toe-in:
A-B

o - 5 mm (0 - 0.20 in)
2 {} (Total toe-in)

0' - 28'

Toe·in = A - B
Total toe·in - 20

3. Adjust toe-in by turning adjusting pins.
Toe changes about 1.5 mm (0.059 in) [One side] with each
graduation of the adjusting pin.
4. Tighten to the specified torque.

~: 69 ~ 88 N· m
(7.0 - 9.0 kg·m, 51 - 65 ft-Ib)

Drive Shaft
Check boot and drive shaft for cracks. wear, damage or grease
leakage.

SRA796'

RA-7
...•..~-~~-~~.



REAR AXLE - Wheel Hub and Axle Housing

Wheel bearing
lock nut Insulator

\

~ 235 - 314
(24 - 32,174 - 231) \

B".h;",~ l@l
~ rtJ--~/c""" ,;"~

Adjusting cap

Wheel bearing
with flange~

~ : N'm (kg-m, ft·lb)

SRA102A

Removal
• Remove wheel bearing lock nut.

!
t

I
i
!
\
I

i'
I.

• Remove brake caliper assembly and rotor.
Brake hose need not be disconnected from brake caliper. Be
careful not to depress brake pedal, or piston will pop out.
Make sure brake hose is not twisted.

SFA110A

RA-9



REAR AXLE - Wheel Hub and Axle Housing

Removal (Cont'd)
• Separate drive shaft from axle housing by slightly tapping it.

When removing drive shaft, cover boots with waste cloth to
prevent them from being damaged.

SFA181A

• Remove axle housing .

• Remove wheel bearing with flange, and wheel hub from axle
housing.

Installation
• Install axle housing with wheel hub.
• Tighten wheel bearing lock nut.

~: 235 - 314 N·m
(24 - 32 kg-m, 174 - 231 ft-Ib)

c
S RA 106A

.,
-~",:
'~.
','

",

I

• Check wheel bearing axial end play.
Axial end play: 0.05 mm (0.0020 in) or less

SRA107A

RA-10



REAR AXLE - Wheel Hub and Axle Housing

Press .••

Disassembly
CAUTION:
Wheel bearing with flange usually does not require mainte-
nance. If any of the following symptoms are noted, replace
wheel bearing assembly (including flange, and inner and outer
seals).
• Growling noise is emitted from wheel bearing during

operation.
• Wheel bearing drags or turns roughly when hub is turned

with your hand after bearing lock nut is tightened to
specified torque.

• After wheel bearing is removed from hub.

WHEEL HUB
• Remove wheel bearing (with flange) and wheel hub as one

unit from axle housing before disassembling.

WHEEL BEARING
• Using a press and drift as shown in figure at left, press

wheel bearing out
• Discard old wheel bearing assembly_ Replace with a new

wheel assembly.

ST30031 000

SRA109A

• Remove inner race from hub using a bearing replacer/puller.
CAUTION:
a. Do not reuse old inner race although it is of the same

brand as the bearing assembly.
b. Do not replace grease seals as single parts.

SRA110A

RA-11



R EAR AXLE - Drive Shaft

••••••••

i~- c~_

~
34" 44 (3.5 - 4.5, 25 _33

~
Clllz@J

~ : N-m (kg-m, ft-Ib)

COJ 235 - 314 J(24 - 32,174 - 231)

Insu lator

Adjusting cap

SRA114A

Removal
When removing drive shaft, cover boots with waste cloth to
prevent damage to them.

FINAL DRIVE SIDE
• Remove side flange mounting bolt and separate shaft

WHEEL SIDE
• Remove drive shaft by lightly tapping it with a copper

hammer.
To avoid damaging threads of drive shaft, install a nut while
removing drive shaft.

Installation
• Insert drive shaft from wheel hub and temporarily tighten

wheel bearing lock nut
• Tighten side flange mounting bolts to specified torque.
• Tighten wheel bearing lock nut to specified torque.

RA-13

, ,

i':



Slide joint

REAR AXLE - Drive Shaft
Inspection (Cont'd)
JOINT ASSEMBLY
• Check spider assembly for bearing, roller and washer

damage. Replace spider assembly if necessary.
• Check housing for any damage. Replace housing set and

spider assembly, if necessary.

• When replacing only spider assembly, select a new spider
assembly from among those listed in table below. Ensure
the number stamped on sliding joint is the same as that
stamped on new part.

Housing alone cannot be replaced. It must be replaced
together with spider assembly.

Stamped number Part No.

00 39720 1OV 10
SRA121A

01 39720 10V11

02 3972010V12

Assembly
• After drive shaft has been assembled, make sure it moves

smoothly over its entire range without binding. -j
• Use Nissan Genuine Grease or equivalent after every

overhaul.

FINAL DRIVE SIDE
1. Install new small boot band, boot and slide joint housing to

drive shaft.
Cover drive shaft serration with tape to prevent damage to
boot during installation.

:1
-(

I
SF A800

RA-16



Suitable
tool

REAR AXLE - Drive Shaft

Assembly (Cont'd)
7. Lock new larger boot band securely with a suitable tool,

then lock new smaller boot band.

SFA472

WHEEL SIDE
1. Install new small boot band and boot on drive shaft.
Cover drive shaft serration with tape to prevent damage to
boot during installation.

/(
SF A800

2. Install spider assembly securely, making sure marks are
properly aligned .

• Press-fit with spider assembly serration chamfer facing shaft.
3. Install new snap ring.

Suitable tool

Chamfer
SFA397

4. Pack drive shaft with specified amount of grease.
Specified amount of grease:

145 ~ 155 9 (5.11 - 5.47 oz)
5. Install slide joint housing, then install new snap ring "A"-
6. Set boot so that it does not swell and deform when its

length is "L2"-.

length "l2":
110.5 - 112.5 mm (4.35 - 4.43 in)

Make sure that boot is properly installed on the drive shaft
groove.

SRA125A

I

7. Lock new larger and smaller boot bands securely with a
suitable tool.

RA-18 J



REAR SUSPENSION

Axle assembly

Shock absorber

I'll @~@
~ 235-314 Jj@"'

(24 - 32, 174 - 2311 'j
~

Insulator

Adjusting
cap

Cotter pin ~

S
®
®

-----
~~

9 -12
(0.9 -12,6.5 -8.7)

®~4:. ·44
(3.5 - 4.5,
25 -33)

Stabil izer

B"'h;",~ ~

~ 43 ·55 (4.4 -5.6,32 -41)~

/1~~ 16 - 19

~
rn1 Upper link rear

~

g ® (1.6 -1.9, 12 -14)
~-M ~G~ft
(7.0 - 9.0, 51 .65) (~t/

r E:;:i _..---------~~18 - 24
,~ @/ (1.8 - 2.4,13 -171

Suspension member I'n'I ~----- Upper platea-~ _ •
(4.4 _5.6, '- ~'-Bushin

g

~~
\ 32 -41) ~~7

(7
7 -98 !1J~~Upper spring seat

.9 -10,57 -72) ~

~ ~ 77 - 98
a __ (7.9 - 10,57 -721 iff @-_..----------Bushing~ ~" ~ r ~Plate

~~ / ' " ~
~ /,mboe,,"y .fl .-P""

~
: ; ~D"~CO'"

I

~

. :~l ~ ~~9-12 ~
~21-26 "'!i /<'" (0.9-12,6.5-8.7)

(2.1-2.7,15-20)
~ I

i ~ ~~~~69-88(7.0-9.0,51-65)

A 21 _26 , ,l<J /" ~
\

Coil spring

(2.1-2.7,15-20
~~

I ® t:f"

::11

~

.-- i - ~ ~
~ rn171 86 ~~77-98

~~77-98 ~- •• 7~ (7.9·10,

~~
98-118 "'f.9-10,57-72) ( . -8.8, 57-72)

(10 -12,72 _87)~ "I 52 - 641

~
21 _26 (2.1 _2.7, 15 _20)~' - Lower arm

Differential

~98 -118 (10 -12,72 -871

CAUTION:
Do not jack up at lower arm.
When installing each rubber part, final tightening must
be carried out under unladen condition* with tires on
ground.
* Fuel, radiator coolant and engine oil full. Spare

tire, jack, hand tools and mats in designated
positions.

~ : N.m (kg-m, ft-Ibl

SAA 144A

RA-19
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REAR SUSPENSION -' Coil Spring and Shock Absorber

Removal
• Remove shock absorber upper and lower fixing nuts.
• Do not remove piston rod lock nut on vehicle.

Disassembly
1. Set shock absorber on vise with attachment, then loosen

piston rod lock nut.
• Do not remove piston rod lock nut.

2. Compress spring with Tool so that the strut upper spring
seat can be turned by hand.

3. Remove piston rod lock nut.

Inspection
SHOCK ABSORBER ASSEMBLY
• Check for smooth operation through a full stroke, both

compression and extension.
• Check for oil leakage occuring on welded or gland packing

portion.
• Check piston rod for cracks, deformation or other damage.

Replace if necessary.
UPPER RUBBER SEAT AND BUSHING
• Check rubber parts for deterioration or cracks.

Replace if necessary.

RA-20
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REAR SUSPENSION - Coil Spring and Shock Absorber

Inspection (Cont'd)
COIL SPRING
• Check for cracks, deformation or other damage. Replace if

necessary.

Smaller inner
diameter side
of lower
bush ing

SRA126A

~~ .' : ' - ., •• Flat tail

\ I :
:' \

Top

Bottom

Lower end

SFA760

SFA624

Assembly
• When installing coil spring, be careful not to reverse top and

bottom direction. (Top end is flat.)

• When installing coil spring on strut, it must be positioned as
shown in figure at left .

• When installing upper spring seat, make sure that it is
positioned as shown.

RA·21



REAR SUSPENSION - Stabilizer Bar

Removal
• Remove connecting rod and clamp.

Inspection
• Check stabilizer bar for deformation or cracks. Replace if

necessary.
• Check rubber bushings for deterioration or cracks. Replace

if necessary.

r

Installation
• When installing connecting rod, make sure direction is

correct (as shown at left).

Connecting rod

SRA128A

RA-22



, REAR SUSPENSION ~ Multi-link and Lower Ball Joint

Removal and Installation
• Refer to "Removal and Installation" of REAR AXLE AND

REAR SUSPENSION ASSEMBLY.

Before removing, put matchmarks on adjusting pin.
~ • When installing, final tightening must be carried out at curb

weight with tires on ground.
• After installation, check wheel alignment

Refer to "Rear Wheel Alignment" of CHECK AND ADJUST-
MENT - On vehicle.

\\ '"
SRA129A

Inspection
REAR SUSPENSION MEMBER
• Replace suspension member assembly if cracked or de~

formed or if any part (insulator, for example) is damaged.
UPPER AND LOWER LINKS
• Replace upper or lower link as required if cracked or

deformed or if bushing is damaged.

SUSPENSION LOWER BALL JOINT
• Measure swing force, turning torque and vertical end play in

axial direction. (Use same measurement procedures as that
of FA section.)

• If ball stud is worn, play in axial direction is excessive, or
joint is hard to swing, replace lower arm.

Swing force

Ball joint
specifications Turning torque

Vertical end play

RA-23

12.7 - 90.2 N
(1.3 - 9.2 kg, 2.9 - 20.3 Ib)

0.5 - 3.4 N·m
(5 - 35 kg-em, 4.3 - 30.4 in-I b)

o mm (0 in)



r SERVICE DATA AND SPECIFICATIONS (S.D.S.)

WHEEL ALIGNMENT (Unladen*)
Inspection and Adjustment

WHEEL RUNOUT (Radial and lateral)

0.3 (0.012) or less

Radial runout I Lateral runoutCamber degree _1040' to -0040'

Toe-In
mm (in) o - 5 (0 - 0.20)

(Total) degree 0' - 28'

Wheel type

Aluminum wheel

Steel wheel

mm (in)

mm (in)
0.5 (0.020)

Ior less
0.8 (0.031)

or less

-

•• Tankful of fuel. radiator coolant and engine oil full.
Spare tire, jack, hand tools, mats in designated position.

LOWER BALL JOINT

Turning torque
N'm (kg-cm, in-Ib)

Swing force
(Measuring point: cotter pin
hole of ball stud) N (kg, Ib)

WHEEL BEARING

Wheel bearing axial end play
mm (in)

Wheel bearing lock nut
Tightening torque

N·m (kg-m, ft-Ib)

0.05 (0.0020) or less

235 - 314 (24 - 32, 174 - 231) Verticai end play

RA-25

mm (in)

12.7 - 90.2
(1.3 - 9.2, 2.9 - 20.3)

0.5" 3.4 (5 - 35. 4.3 - 30.4)

0(0)
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PRECAUTIONS

• Before disassembly, thoroughly clean the outside of the unit.
• Disassembly should be done in a clean work area. It is

important to prevent the internal parts from becoming
contaminated by dirt or other foreign matter.

• When disassembling parts, be sure to place them in order in
a parts rack so they can be reinstalled in their proper
positions.

• Use nylon cloths or paper towels to clean the parts;
common shop rags can leave lint that might interfere with
their operation.

• Before inspection or reassembly, carefully clean all parts
with a general purpose, non-flammable solvent.

• Before assembly, apply a coat of recommended ATF_ * to
hydraulic parts. Vaseline may be applied to O-rings and
seals. Do not use any grease.

• Replace all gaskets, seals and O-rings. Avoid damaging
O-rings, seals and gaskets during installation_ Perform
functional tests whenever designated_

*. Automatic transmission fluid

ST-2
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Tool name

Rear oil seal drift

Pinion oil seal drift

PREPARATION

COMMERCIAL SERVICE TOOLS

Description

Installing rear oil seal

Installing pinion oil seal

I

Oil pump attachment
R21 10.831

11 (0.43) dia. -\

ST-4

SST481A

Disassembling and
assembling oil pump



ON-VEHICLE INSPECTION

Checking Steering Wheel Play
• With wheels in a straight-ahead position, check steering

wheel play.
Steering wheel play:

35 mm (1.38 in) or less
• If it is not within specification, check rack and pinion

assembly.

Checking Neutral Position on Steering Wheel
Pre-checking
• Verify that the steering gear is centered before removing the

steering wheel.
Checking
• Check that the steering wheel is in the neutral position when

driving straight ahead.
• If it is not in the neutral position, remove the steering wheel

and reinstall it correctly.
• If the neutral position is between two serrated teeth, loosen

tie-rod lock nut and move tie-rod in the opposite direction
by the same amount on both left and right sides to
compensate for error in the neutral position.

SST104B

O.K.

Front Wheel Turning Angle
• Rotate steering wheel all the way right and left; measure

turning angle.
Turning angle of full turns:

Refer to section FA for S.D.S.

• If it is not within specification, check rack stroke.
Measured length "L":

Refer to S.D.S.

L L

SST086B

ST-5



ON·VEHICLE INSPECTION

I

Checking Gear Housing Movement
• Check the movement of steering gear housing during

stationary steering. The maximum allowable movement is as
follows:

Movement of gear housing:
± 2 mm (± 0.08 in) (on dry paved surface) or less

Apply a force of 49 N (5 kg, 11 Ib) to steering wheel to check
the gear housing movement.
On models equipped with power steering, turn off ignition key
while checking.
• If movement exceeds the limit, replace mount insulator after

confirming proper installation of gear housing clamps.

Adjusting Rack Retainer
• Perform this driving test on a flat road.
1. Check whether vehicle moves in a straight line when

steering wheel is released.
2. Check whether steering wheel returns to neutral position

when steering wheel is released from a slightly turned (ap~
prox. 20°) position .

• If any abnormality is found, correct it by resetting adjusting
screw.



ON-VEHICLE INSPECTION (Power steering)

Bleeding Hydraulic System (Cont'd)
a. Generation of air bubbles in reservoir tank
b. Generation of clicking noise in oil pump
c. Excessive buzzing in oil pump
While the vehicle is stationary or while turning the steering
wheel slowly, fluid noise may occur in the valve or oil pump.
This noise is inherent in this steering system, and it will not
affect performance or durability of the system.

Checking Steering Wheel Turning Force
1. Park vehicle on a level, dry surface and set parking brake.
2. Start engine.
3. Warm up power steering fluid to adequate operating tem-

perature.
Temperature of fluid:

Approximately 60 - 80°C (140 - 176°F).
Tires need to be inflated to normal pressure.

I

After turning
3600

4. Check steering wheel turning force with engine idling when
steering wheel has been turned 360° from neutral position.

Steering wheel turning force:
39 N (4 kg, 9 Ib) or less

Checking Hydraulic System
Before starting, check belt tension, driving pulley and tire
pressure.
1. Set Tool. Open shut-off valve. Then bleed air. (See "Bleed-

ing Hydraulic System".)
2. Run engine.
Make sure temperature of fluid in tank rises to 60 to 80°C
(140 to 176°F).

ST-8



ON~VEHICLE INSPECTION (Power steering)

Checking Hydraulic System (Cont'd)
WARNING:
Warm up engine with shut-off valve fully opened. If engine is
started with shut-off valve closed, oil pressure in oil pump will
increase to relief pressure, resulting in an abnormal rise in oil
temperature.
3. Check pressure with steering wheel fully turned to left and

right positions with engine idling at 1,000 rpm_

I .

•••• : Direction of oil flow

High-
pressure
hose

Low-pressure
hose

SST834

CAUTION:
Do not hold the steering wheel in a locked position for more
than 15 seconds.

Oil pump maximum standard pressure:
6,865 kPa (68.6 bar, 70 kg/em', 995 psi)
at idling

4. If oil pressure is below the standard pressure, slowly close
shut-off valve and check pressure_

• When pressure reaches standard pressure, gear is damaged .
• When pressure remains below standard pressure, pump is

damaged.
CAUTION:
Do not close shut-off valve for more than 15 seconds.
5. If oil pressure is higher than standard pressure, pump IS

damaged.
6. After checking hydraulic system, remove Tool and add fluid

as necessary, then completely bleed air out of system.

l ST-9



STEERING WHEEL AND STEERING COLUMN

. \

/~ \,-~ 13 - 18 (1.3 -1.8,9 -13)
-~-~13 -18 (1.3 -1.8,9 -13)

:- Steering wheel
\
\

L.H.D.

~ 24 - 29
-",- (2.4 - 3.0,
\""~? -221

',,-

\ Column cover()b
@

Steering tube assembly-\

\
\

\- Lower joint

~~
~~

29 - 39 (3.0 - 4.0,22 - 29)

\
'- Lower joint

)~~~

L~ 13 - 18 (1.3 -1.8, 9 - 13)

R.H.D.

-;:A24 -29
" (2.4 -3.0, 17 - 22)
"'
~

'. '"
~,

\" Column cover

\

(()) \A4ft ffi ~\\
\...~ 29 - 39 (3.0 - 4.0, 22 - 29)

I

I

~ : N·m (kg-m, ft-Ib)

SST1448

Removal
STEERING WHEEL
• Pull out horn pad.
If it is hard to pull out horn pad, temporarily loosen fixing screw
of horn pad retaining spring.

ST -1 0



Self-shear screw

Inspection
• When steering wheel can not be rotated smoothly, check

the steering column for the following matters and replace
damaged parts.

a. Check column bearings for damage or unevenness. Lubri-
cate with recommended multi-purpose grease or replace
steering column as an assembly, if necessary_

b. Check steering column lower shaft for deformation or
breakage. Replace if necessary .

• When the vehicle is involved in a light collision, check
steering column length "L," and steering column lower shaft
length "L2". If it is not within specifications, replace steering
column as an assembly.

R.H.D.:
Steering column length "L,"

715.2 - 716.8 mm (28.16 - 28.22 in)
Steering column lower shaft length "L/'

273.7 mm (10.78 in)

SST742A

STEERING WHEEL AND STEERING COLUMN
Disassembly and Assembly (Cont'd)
• Steering lock

~

a) Break self-shear type screws with a drill or other appropriate
tooL

b) Install self-shear type screws and then cut off self-shear-;t ~ type screw heads.

i

SST098B

L,

R.H.D.

L.H.D. and R.H.D .

SST1 158

L.H.D.

Steeri ng col umn
lower shaft

L.H.D.:
Steering column length "L,"

652.9 - 654.5 mm (25.70 - 25.77 in)
Steering column lower shaft length "L/'

324.7 mm (12.78 in)

! L. i
~,.-_._,,----------~,,---:

SST146B

I
ST -1 4



POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Disassembly and Assembly
The table below lists four ways to repair oil leaks in the steering gear, depending on the location of the leak.
See the following figure for oil leak locations.

Operation

CD Rear housing
cover and rear
housing

• Replacement
• Rear oil seal
• Pinion oil seal
• O-ring
• Snap ring

® Boot

• Replacement
• Rack oil seal
• Boot clamp

@ Boot

• Replacement
• Rack oil seals
• Rack oil seal
• O-ring
• Back-up collar
• Boot clamp

® Gear housing tube

• Replacement
• Gear housing tube
• Copper washer

Procedure

Replace parts de-
scribed above.

Remove gear from vehicle.

Measure rack starting force
and pinion rotating torque.

Measure pinion rotating torque.

Adjust adjusting screw.

Measure rack starting force and
pinion rotating torque .

Service parts
to be prepared

• Pinion seal kit • Gear housing seal
kit

• Rack oil seal
• Pinion seal kit

• Gear housing seal kit

ST -1 7
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Disassembly (Cont'd)
11. Remove center bushing and rack oil seal using tape wrap-

ped socket and extension bar.
Do not scratch inner surfaces of pinion housing.

29 mm socket

SST472A

I

SST083B

KV48104400

SST084B

~- --.
~.~

~

{

Film

Rack oil seal

SST201 A

Center
bushing

-1

SST830A

Assembly
1. Using a heat gun, heat rack seal ring (made of Teflon) to

approximately 40°C (104°F) and install it onto rack with your
hand.

• Using Tool, compress periphery of rack seal ring (made of
Teflon) to position and secure it on rack.

Always insert the tool from the rack gear side.

2. Insert rack oil seal.
• Place plastic film into rack oil seal to prevent damage by

rack teeth.
• Always remove plastic film after rack oil seal is positioned

properly.
• Make sure lips of rack oil seal face each other.

3. Install center bushing and rack oil seal with rack assembly.

ST -20



POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)
.Assembly (Cont'd)
4. Tighten end cover assembly with suitable tool.

,

SST081B

2- mm
(0.08 - 0.12 in)

5. Fasten end cover assembly to gear housing by staking.

SST086B

7.
•••

Suitable tool •
Oil seal

~ ....

Gear
housi ng

~

_ ....

.': -:

I

~

End cover
assembly

SST073B

L

S$T381A

6. Set rack gear in neutral position.
Measured length "L":

Refer to S.O.S.

Coat seal lip of oil seal with multi-purpose grease and install
new pinion oil seal to pinion housing of gear housing with
suitable tool.
Make sure lip of oil seal faces up when installed .

8. Install pinion bearing adjusting shim(s) .
• Whenever pinion assembly, gear housing and rear housing

are disassembled, replace shim(s) with new ones. Always
use the same number of shim(s) when replacing.

ST-21



POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)
Assembly (Cont'd)
20. Before installing boot, coat the contact surfaces between

boot and tie-rod with grease.

5 - 15 mm
(0.20 - 0.59 in)

Vehicle
front

SST967A

21. Install boot clamps .
• To install, wrap boot clamp around boot groove twice.

Tighten clamp by twisting rings at both ends 4 to 4-1/2 turns
with screwdriver while pulling with a force of approx. 98 N
(10 kg, 22 Ib).

• Install boot clamp so that it is to the rear of the vehicle
when gear housing is attached to the body. (This will
prevent interference with other parts.)

SST1258

• Twist boot clamp in the direction shown in figure at left.

I

SST440A

• After twisting boot clamp, bend twisted and diagonally so it
does not contact boot

SST126B

ST-24



Axial end
play

POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Inspection (Cont'd)
• Check ball joint for axial end play.

Tie-rod outer ball joint:
0.5 mm (0.020 in) or less

Tie-rod inner ball joint:
o mm (0 in)

• Check condition of dust cover. If cracked excessively,
replace it.

SST435A

GEAR HOUSING CYLINDER
Check gear housing cylinder for scratches or other damage.
Replace if necessary.

ST-27
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POWER STEERING OIL PUMP

Disassembly
CAUTION:
• Parts which can be disassembled are strictly limited.

Never disassemble parts other than those specified.
• Disassemble in as clean a place as possible.
• Clean your hands before disassembly.
• Do not use rags; use nylon cloths or paper towels.
• Follow the procedures and cautions in the Service Manual.
• When disassembling and reassembling, do not let foreign

matter enter or contact the parts.

• Remove snap ring, then draw pulley shaft out.
Be careful not to drop pulley shaft.

Extension bar

• Remove oil seal.
Be careful not to damage front housing.

• Remove connector.
Be careful not to drop spool.

SST036A

Inspection
PULLEY AND PULLEY SHAFT
• If pulley is cracked or deformed, replace it.
• If an oil leak is found around pulley shaft oil seal, replace the

seal.
• If serration of pulley or pulley shaft is deformed or worn,

replace it.

ST -29



POWER STEERING OIL PUMP

Assembly
Assemble oil pump in the reverse order of disassembly, noting
the following instructions.
• Before installation, coat the a-rings and oil seal with ATF. *
• Make sure a-rings and oil seal are properly installed.
• When assembling vanes to rotor, rounded surfaces of vanes

must face eam ease side.
• Always install new a-rings and oil seal.
• Be careful of oil seal direction.
*. Automatic Transmission Fluid

Rear cover side Front housing side

SST289A

• Pay attention to the direction of rotor.

Faces inside

Flat portion

SST843A

• Install vanes properly.

CAUTION:
Do not remove spool valve from connector .

• Apply A.T.F. * to a-ring.
*: Automatic Transmission Fluid

I
SST536A

O-ring

ST -30



POWER STEERING OIL PUMP ~

Assembly (Cont'd) -- I
• Insert pin ® into pin groove CD of front housing and rotor. i

Then install eam ring ® as shown at left.

l...

SST497A

ST-31



Model

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
L.H.D.

R.H.D.

Steering model

Steering gear type

Turn of steering wheel (Lock to lock)

Steering column type Collapsible, tilt

Except Europe

Power steering

PR24SC

3.1

Collapsible, jumping tilt

Eu rope

PR26SC

3.2

GENERAL

Steering wheel axial play

mm (in)
0(0)

Inspection and Adjustment

STEERING COLUMN

Model R.H.D. L.H.D.

Steering wheel play mm (in) 0- 35 (0 - 1.38)
Steering column length "L," 715.2 -716.8 652.9 - 654.5

mm (in) (28.16 - 28.22) ! (25.70 - 25.77)

Steering column lower
shaft length" L, "

R.H.D. and l.H.D.

mm (in) 273.7 (10.78)' I 324.7 (12.78)

R.H.D

L.H.D.

SST0988

SST1158

I

Steering column 7

T-'~-±--' -_-.~~-.~ffiJ-Sh

-'
~~

, I
i I
I L, i

rl

SST146B

ST -32
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont'd)
STEERING GEAR AND LINKAGE POWER STEERING

Item
Steering geartype

PR24SC PR26SC Rack sliding force N (kg, Ib) 166.7 - 255.6
(17.0 - 23:0, 37.5 . 50.7)

Tie-rod outer ball joint
Swinging force.

N (kg, Ib)

Rotating torque
N'm (kg-em, in-Ib)

9.12-91.30
10.93- 9.31; 2.05 - 20.53)

0.29 - 2.94
(3.0 - 30.0, 2.6 . 26.0)

Steering wheel turning force
(Mesured at one fu II tu rn from
neutral) N (kg, Ib)

Normal operating temperatu re
of power steering flu id 0 C (0 F)

39 (4, 9) or less

60 -80 (140 -176)

Rotating torque
N'm (kg-em, in-Ib)

Tie-rod inner ball jOint
Swinging force· N (kg, Ib)

AXial end play

Axial end play

mm (in)

mm (in)

0.5 10.020)

8.14 -122.6
(0.83 - 12.5, 1.83 - 27.6)

7.4 (75,651 or less

0(0)

Fluid capacity (Approximate)

£(Impqt)

Oil pump maximum pressure
kPa (bar, kg/em' • psi)

0.9 (3/4)

6,865 (68.6,70,995)

Tie-rod standard length "L"
mm (in)

., Measuringpoint

174.8 (6.88)

L

SST093B
Pinion gear preload (Average)

N'm (kg-em, in-Ib)
0.78·1.27

(8.0 - 13.0, 6.9 - 11.3)

Rack stroke "L"

PR24SC
mm (in) 68.5 (2.697) 66.0 (2.598)
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~
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L

PR26SC

L
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	GI - General Information
	AT - Automatic Transmission
	BF - Body
	BR - Brakes
	CL - Clutch
	EF & EC - Engine Fuel & Emission Control System
	EL - Electrical System
	EM - Engine Mechanical
	FA - Front Axle & Front Suspension
	FE - Engine Control, Fuel & Exhaust Systems
	HA - Heater, Air Conditioning, and Climate Control
	LC - Engine Lubrication & Cooling Systems
	MA - Maintenance
	MT - Manual Transmission
	PD - Propeller Shaft &  Differential
	RA - Rear Axle & Rear Suspension
	ST - Steering System



