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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-e safety 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.

....
II(W;F' NISSAN MOTOR CO., LTD.

Overseas Ser-vice 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
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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 EFL or E.C.C.S. har

ness connector to or from any EFL 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



Cold engine

SGI292

PRECAUTIONS

Precautions for Turbocharger
The turbocharger system uses engine oil for lubrication and
cooling of its rotating components. The turbocharger turbine
turns at a speed in excess of 100,000 rpm at full throttle and its
temperature can reach 870°C (1,600°F). It is essential to
maintain a clean supply of oil flowing through the turbocharger
system. Therefore, a sudden interruption of oil supply may
cause a malfunction in the turbocharger.
For proper operation of the system, follow the procedure below:
1. Always use the recommended oil. Follow the instructions for

proper time to change the oil and proper oil level.
2. Avoid accelerating engine to a high rpm immediately after

starting.
3. If engine had been operating at high rpm for an extended

period of time, let it idle for a few minutes prior to shutting it
off.

Asbestos Safety Instructions
(Based on regulations of United Kingdom)
This vehicle uses parts containing asbestos, most are not
hazardous but Brake and Clutch linings can be. Consult the
manufacturer or his agent for further details. When working with
these please observe the "Garage Workers' Asbestos Code"
available through your Nissan Dealer, Local Authority or Health
and Safety Executive. In particular, work in a well-ventilated
place using where possible appropriate dust extraction equip
ment and avoid creating dust. Dampen all asbestos/dust where
possible prior to machining, cutting, cleaning, etc. Use only
hand or low speed tools.
Dispose of all asbestos waste, wet rags, etc., in a closed
container as directed by your local waste disposal authority.

Precautions for Fuel
EUROPE

CA18DET with catalytic converter:
Unleaded gasoline of at least 95 octane (RaN)

CA18DET without catalytic converter:
Leaded or un leaded gasoline of at least 95 octane

_ (RON)
EXCEPT EUROPE

Leaded gasoline of at least 95 octane (RON)

GI-4



HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g.•) is provided 011' the first page. You can quickly
find the first page of each section by mating it to the section's black tab.

2. THE CONTENTS are listed on the first page of each section.
3. THE TITLE is indicated on the upper portion of each page and shows the part or system.
4. THE PAGE NUMBER of each section consists of two letters which designate the particular section and

a number (e.g. "BR-5").
5. THE LARGE ILLUSTRATIONS are exploded views (See below) and contain tightening torques,

lubrication points and other information necessary to perform repairs.
The illustrations should be used in reference to service matters only. When ordering parts, refer to the
appropriate PARTS CATALOG.

"Example" Pad retainer

fr"~JPJ'~ 04""'.40-<71

~~ .>: ~ M,," pin

Torque \) ~. ::I m to sliding portion
member ,/~ Pin boot

I

='"'..... "~~~
.~

m Pad retainer~==6
(Lower side) ~

Outer shim

~; N,m (kg-m, f t-lb)

SBR364A

6, THE SMALL ILLUSTRATIONS show the important steps such as inspection, use of special tools,
knacks of work and hidden or tricky steps which are not shown in the previous large illustrations.
Assembly, inspection and adjustment procedures for the complicated units such as the, automatic
transaxle or transmission, etc. are presented in a step-by-step format where necessary.

4-Wheel Drive
Manual Transaxle/Transmission
Automatic TransaxlelTransmission
Air Conditioner
Power Steering
Special Service Tools
Service Data and Specifications
Society of Automotive Engineers,
Inc.
Gulf Cooperation Council
Left-Hand Drive
Right-Hand Drive

G.C.C.
L.H.D.
RHO.

L.H., R.H.
FR, RR
2WD

7. The following SYMBOLS AND ABBREVIATIONS are used:

Tightening torque 4WD
Should be lubricated with grease. MIT
Unless otherwise indicated, use AIT
recommended multi-purpose grease. A/C
Should be lubricated with oil. PIS
Sealing point S.8T
Checking point S.O.S.
Always replace after every disas- SAE
sembly.
Left-Hand, Right-Hand
Front, Rear
2-Wheel Drive

GI-5
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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

MfT 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.

I'" oFF ON

1 0
2 I
3 0
•

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

B ~ Black BR ~ Brown
W ~ White OR ~ Orange
R ~ Red P ~ Pink
G ~ Green PU ~ Purple
t, ~ Blue GY ~ Gray
Y ~ Yellow SB ~ Sky Blue
lG ~ light Green

SWITCH

WIRE COlOR CODING

" "

>-

(Wh;'e' ly~ IiliJ
:IDmL-L~

CID @e~
-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

~®!~j
I: Instrument M:

harness Main harness

ll _
•

ABBREVIATIONS

t
@Jl : M/T model

® : A/T model

AfT model

n
Q ~G4
~e~

SGI543

.... .

Normally Open

=
---0 0---

Normally closed

•

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.

SEL764E

GI-7
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HOW TO READ WIRING DIAGRAMS

Example

mm
Connector symbol 2

CONNECTOR SYMBOLS
• All connector symbols in wiring diagrams are shown from

the terminal side.

SGI362

Example

•

• Male and female terminals
Connector guides for male terminals are shown in black and
female terminals in white in wiring diaqrarns.

Connector symbol
Connector

Female terminal

GUide

Connector symbol
Connector

SGI363

MULTIPLE SWITCH
The continuity of the multiple switch is identified in the switch
chart in wiring diagrams.

I

Example

WIPER SWITCH

r-, OFF INT LO HI WASH Continuity circuit of wiper switch

1 0 SWITCH POSITION CONTINUITY CIRCUIT

--SlY 2 10 OFF1 3·4

-R-~ 0

~
Q) (5 ole INT 3·4.5·6

--W/S- B E 1 5 4 6 6 LO 3-6

--LIV- e CB @2 5 0 HI 2·6

-B • @ O~ '0 0 WASH 1 ·6

--Y

Example: Wiper switch in LO position

Continuity circuit: Red wire - ® terminal - ® terminal - Wiper switch (@) - @:
LO) - ® terminal - ® terminal - Black wire

SGI365
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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

l"'I:.~O'~ll"'l

r'~~,I\~
] F:) E~ ] III A:J... 8 ......-

" J~~.", ,
~'iB; .......

• 11(' ell 19 ...11

FOEQC1gCD , ..

L.- BR------i

(I nstru rnent harness)

Super Multiple Junction
(S.M.JJ

(Main harness)

y--R-----,

<--B---------'

-+--L--(

.-+
BR -----1

(I nstrument
harness)

DO

[ ')
S.M.J.

Refer to last page J
(Foldout page).

B1r-- R

2---8
(Main harness) L..-_-J

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

a" r~~ ( . INSPECTION START

~
~I

~a riI

~i5
..

CHECK POWER SUPPLY. Check the following items.
1) Turn ignition switch "ON". N.G. 1) Harness continuity betweenill! 0 -t-
2) Check voltage between crank angle sensor and battery.

~e
terminal @ and ground. 2) E.C.C.S. relay-1 (See page EF &

'----- It-Battery voltage should exist. EC-106.)

00 ~ OK
3) "BR" fusible link

-=- 4) Power source for E.CU.
5GI561 (See page EF & EC-104.)

5) Ignition switch
00 [1t m T

a CHECK GROUND CIRCUIT. Check the following items.
c D1SC011!1l:cT

EO 1) Turn ignition switch "OFF". 1) Harness continuity between

D 2) Disconnect crank angle N.G. crank angle sensor and
-t-

\[ill I sensor harness connector. ground

3) Check resistance between 2) Ground circuit for E.C.U.

~ 00
terminal @ and ground. (See page EF & EC-104.)

Resistance:
Approximately on

-r- 5GI562 ~O.K.

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

problem following the "Preliminary Check" or 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.

GI-10



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOW CHART
DJ Work and diagnostic procedure

Start to diagnose a problem using procedures indicated in
enclosed blocks, as shown in the following example.

I
T

Procedure, steps or
measurement results

CHECK POWER SUPPLY. .--- Check item being performed.
1) Turn ignition switch "ON". }
2) Check voltage between

terminal @ and ground.
Battery voltage should exist.

1 OK

~ Measurement results
Required results are indicated in bold type in the corre
sponding block, as shown below:
These have the following meanings:

Battery voltage ----? 11 - 14V or approximately 12V
Voltage: Approximately OV ----? Less than 1V

Q] Cross reference of work symbols in the text and
illustrations
Illustrations are provided as visual aids for work procedures.
For example, symbol m indicated in the left upper portion
of each illustration corresponds with the symbol in the
flowchart for easy identification. More precisely, the proce
dure under the "CHECK POWER SUPPLY." outlined previ
ously is indicated by an illustration a

[4] Symbols used in illustrations
Symbols included in illustrations refer to measurements or
procedures. Before diagnosing a problem, familiarize yourself
with each symbol.

Example

View from~terminalside con~ol

-~--. ~

"," '" Single line

~/' Connector Direction mark

~
• All connector symbols shown from the terminal side are

enclosed by a single line.

~, View from harness side ... H.S.

• All connector symbols shown from the harness side are
enclosed by a double line.

Direction mark
A direction mark is shown to clarify the side of connector (ter
minal side or harness side).
Direction marks are mainly used in the illustrations indicating
terminal inspection.

~"~ View from terminal side ... 1.5.

Direction mark

Connector symbol

l~l

Connector

View from harness side

SGI364
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol Symbol explanation Symbol Symbol explanation

_T

§18 Check after disconnecting the A, C switch is "OFF"-
connector to be measured.

C1M£T Check after connecting the

~£) connector to be measured.
A" C switch is "ON".

(@-~ Insert key into ignition switch. ~ R::;:C switch is "ON".

00 Turn ignition switch to "OFF"

~ R::;:C switch is "OFF".
position.

@] Turn ignition switch to "ON"

~ DEF switch is "ON".
position.

@ Turn ignition switch to "START"

~
V::;:NT switch is "ON"-

position.

OOcc Turn ignition switch from "OFF" to #~~
F<:.'1 switch is "ON". (At any posi-

"ACC" position. tl{-"l except for "OFF" position)

OOorF Turn ignition switch from "ACC" to #(11 , J 4
F<:n switch is "OFF".

"OFF" position. I

~
Turn ignition switch from "OFF" to

~
Ar;ply battery voltage directly to

"ON" position. u,mponents.

~F
Turn ignition switch from "ON" to --:-iI;f\L Drive vehicle.
"OFF" position. .-~~_ .. 0" __.0

(ZJ Do not start engine, or check

~ DI'5connect battery negative cable.
with engine stopped.

~ID
Start engine, or check with engine

~ Dt,press brake pedal.
~-4 running.

~ Apply parking brake. ~ Release brake pedal.

~ Release parking brake. ~
Depress accelerator pedal.

Cf~H
Check after engine is warmed up

~ Rolease accelerator pedal.
sufficiently.

LaJ
L--

Pin terminal check for S.M.J.
Voltage should be measured with a Ii ""-"'IT jOj ""....cT... 11 type E.C.U. and AIT control
voltmeter.

~i3
unit connectors.

LeJ
For details regarding the
terminal arrangement, refer

Circuit resistance should be to the foldout page.

lBJ measured with an ohmmeter.
~

lffi~~

~i5lflJ Current should be measured with
., -

an ammeter.

GI-12



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 FS5W71C
Europe

RLS13ATO RE4R01A

RLS13FTQ FS5W71C
Fast Back CA18DET R200

RLS13ATO RE4R01A

RS13FTU FS5W71C

Except RS13ATU RE4R01A

Europe RLS13FT FS5W71C

R LS13AT RE4R01A

Prefix and suffix designations

R.H. drive ----------------l

R

o

o

R 0

F~tB'" ~
CA18DETengine

L S13 A T U
r r r-r-

f-----Q

f-------O

t-----U

--0

Europe (Without catalytic converter)

Europe (With catalytic converter)

R.H. drive (Except Europe)

L.H. drive (Except Europe)

L L.H. drive
'---------- T Turbocharger model

r--------- A Automatic transmission

'--------- F 5-speed manual transmission

o means no indication.

GI-13



IDENTIFICATION INFORMATION

Identification Number

Vehicle identification plate Vehicle identification number (Chassis number)

Tire placard
(Driver side)

SGI554

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

---- Vehicle serial number

------- 0 Stopgap (no me.aning)

L..- U For Europe

JN1 0 R S13 U 0 000030

JN1 Nissan =2J 1T
0 Stopgap (no meaning)

R Fast Back

1.- Model

(Except for Europe)

Model

000001

L_
R 0 $13

R Fast Back ---_~~~~~~~~~~~T__r 1 Vehicle serial number
o CA 18DET engine __

o means no indication.

GI-14
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IDENTIFICATION INFORMATION

Identification Number (Cant'd)
IDENTIFICATION PLATE

&
0 & iliO

1- &, kg

2- Lt kg

TTPE & COlOURlM Lt &,TIP fIRBE.POlST

~ &
SG 1025

NISSAN MOTOR CO., LTD. JAPAN
~ --4>- nPE A
~;JO\. TIP 0 I.I-\

I;"- £NCtNE
y~ MOTOR

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

o

5GI316

cc

MADE IN JM'AN

ptMT

PLANTA

& Lib

Lib<ili
IJI

Bift§IiJ*~#:'fi::f±

~ J.;"":I /" TRMS.. AXLE
7,?;;;r.,)J.. TRA.NS., (.If

CHASSIs "0.
"0 Ol CHASIS
MOOlL
MOOllO

o 7~=~~~: ~~~",CIO"

Except Europe

MOTOR CO ..LTD.JAPANNISSAN

Europe

ENGINE SERIAL NUMBER

CA18DET engine

SGI555

MANUAL TRANSMISSION NUMBER AUTOMATIC TRANSMISSION NUMBER

FS5W71C RE4R01A

5GI557

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-JJx 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.

Garage jack points

Safety stand points

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.

I

~

~
5GI383

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.

GI-18



LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing (Cont'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.

b

Front
(Europe)

.s->
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



TIGHTENING TORQUE OF STANDARD BOLTS

Grade
Bolt dia-

Pitch mm
Tightening torque (Without lubricant)

Bolt size
meter" mm Hexagon head bolt Hexagon flange bolt

N·m kg-m ft-Ib N·m kg-m ft-lb

M6 6.0 1.0 5.1 0.52 3.8 6.1 0.62 4.5

1.25 13 1.3 9 15 1.5 11
M8 8.0

1.0 13 1.3 9 16 1.6 12

1.5 25 2.5 18 29 3.0 22
4T Ml0 10.0

1.25 25 2.6 19 30 3.1 22

1.75 42 4.3 31 51 5.2 38
M12 12.0

1.25 46 4.7 34 56 5.7 41

M14 14.0 1.5 74 7.5 54 88 9.0 65

M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7

1.25 21 2.1 15 25 2.5 18
M8 8.0

1.0 22 2.2 16 26 2.7 20

1.5 41 4.2 30 48 4.9 35
7T Ml0 10.0

1.25 43 4.4 32 51 5.2 38

1.75 71 7.2 52 84 8.6 62
M12 12.0

1.25 77 7.9 57 92 9.4 68

M14 14.0 1.5 127 13.0 94 147 15.0 108

M6 6.0 1.0 12 1.2 9 15 1.5 11

1.25 29 3.0 22 35 3.6 26
M8 8.0

1.0 31 3.2 23 37 3.8 27

1.5 59 6.0 43 70 7.1 51
9T Ml0 10.0

1.25 62 6.3 46 74 7.5 54

1.75 98 10.0 72 118 12.0 87
M12 12.0

1.25 108 11.0 80 137 14.0 101

M14 14.0 1.5 177 18.0 130 206 21.0 152

,. Special parts are excluded.
2. This standard is applicable to bolts having the following

marks embossed on the bolt head. ". Nominal diameter

4T _ ,._ 4
7T 7
~ 9

Grade Mark
M 6

1 1:..- Nominal diameter of bolt threads (Unit: mm)
---- Metric screw threads
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Tool number
Tool name

EG17650301
Radiator cap tester
adapter

Tool name

Description

Descri ption

PREPARATION

SPECIAL SERVICE TOOL

COMMERCIAL SERVICE TOOL

Spark plug wrench

16 mm
(0.63 in)

Wrench with a magnet
to hold spark plug

- SEM294A
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PRE-DELlVERY INSPECTION ITEMS

Shown below are Pre-delivery Inspection Items required for the new vehicle. It is recommended that
necessary items other than those listed here be added, paying due regard to the conditions in each
country.

Perform applicable items on each model. Consult text of this section for specifications.

UNDER HOOD - engine off
o Radiator coolant level and coolant hose connec

tions for leaks

o Battery fluid level, specific gravity and conditions

of battery terminals

o Drive belts tension

o Fuel filter for water or dusts, and fuel lines and

connections for leaks

o Engine oil level and oil leaks

o Clutch and brake reservoir fluid level and fluid

lines for leaks

o Windshield and rear window washer and headlamp

cleaner reservoir fluid level

o Power steering reservoir fluid level and hose con

nections for leaks

ON INSIDE AND OUTSIDE
o Remove front spring/strut spacer (If applicable)

o Operation of all instruments, gauges, lights and

accessories

o Operation of horn(s), wiper and washer

o Steering lock for operation

o Check air conditioner for gas leaks

o Front and rear seats, and seat belts for operation

o All moldings, trims and fittings for fit and align-

ment

o All windows for operation and alignment

o Hood, trunk lid, door panels for fit and alignment

o Latches, keys and locks for operation

c=J Weatherstrips for adhesion and fit

c::J Headlamp aiming

o Tighten wheel nuts (Inc. inner nuts if applicable)

o Tire pressure (Inc. spare tire)

o Check front wheels for toe-in

o Install clock/voltmeter/room lamp fuse (If applica

ble)

o Install deodorizing filter to air purifier (If applicable)

o Remove wiper blade protectors (If applicable)

UNDER BODY
o Manual transmission/transaxle, transfer and differ

ential gear oil level

o Brake and fuel lines and oil/fluid reservoirs for

leaks

o Tighten bolts and nuts of steering linkage and

gear box, suspension, propeller shafts and drive

shafts

o Tighten rear body bolts and nuts (Models with

wooden bed only)

ROAD TEST
o Clutch operation

o Parking brake operation

D Service brake operation

o Automatic transmission/transaxle shift timing and

kickdown

D Steering control and returnability

o Engine performance

o Squeaks and rattles

ENGINE OPERATING AND HOT.
o Adjust idle mixture and speed (and ignition

timing'1)

o Automatic transmission/transaxle fluid level

o Engine idling and stop knob operation (Diesel only)

FINAL INSPECTION
D Install necessary parts (outside mirror, wheel cov

ers, seat belts, mat, carpet or mud flaps)

o Inspect for interior and exterior metal and paint

damage

D Check for spare tire, jack, tools (wheel chock),

and literature

D Wash, clean interior and exterior

'1: Not required on models with a direct ignition sys

tem
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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 ide

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-25

models 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& leakse

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 & Iinkage, axle & suspension parts, propeller
MA-23,26shaft & drive shafts for damaged, loose & missing parts X X X X X
FA-5, RA-5. 7& Iu brication e

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 e 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.
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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 fluid 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 brake Check
Every 5,000 km MA-25

components
(3,000 miles) or 3 months

G Lock, hinges & hood latch Lubricate MAo27

Maintenance operation: Check; Check. Correct or replace if necessary.
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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.

STANDARD & THE FIRST FREE SERViCES
MAINTENANCE OPERATION

Perform the standard service on a yearly
basis, but on a mileage basis when driving

more than 20,000 km (12,000 miles) a year.

Months

km x 1,000

(Miles x 1,000) (0.6)

MAINTENANCE INTERVAL

12 24 36

20 40 60

(12) (24) (36)

48

80

(48)

Reference page

Engine Underhood and under vehicle

Every 100,000 km (60,000 miles)

Every 100,000 km (60,000 miles)

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- ,24

X MA-21,23

X MA-21 , 23, 26

FA-5, 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

X

X

X

X

Annually

X

X

X

X

X

X

X X X-------
X

X X X

X

X X X

X X X

X

X"1

Under vehicle

Underhood

Outside and inside

Check oil level in manual transmission & differential gear*

Check foot brake, parking brake & clutch for free play, stroke
& operation

Check body corrosion

Check seat belts, buckles, retractors, anchors & adjuster

Change brake fluid*

Check brake & clutch fluid level & leaks

Check automatic transmission fluid level & leaks e

Check brake pads, discs & other brake components for wear,
deterioration & leaks*

Check power steering fluid & lines

Check brake booster vacuum hoses, connections & check valve

Check wheel alignment. If necessary, rotate & balance wheels

Check brake & clutch for proper attachment, leaks, cracks,
chafing, abrasion, deterioration, etc.

Check vacuum fitting hoses & connections*1

Check exhaust gas sensor*2

Catalyzer models (Use PLATINUM-TIPPED type.)

Check positive crankcase ventilation (P.C.V.) system*1

Check & adjust mixture ratio"1

Check vapor Iines*2

Check drive belts for cracks, fraying, wear & tension

Change engine anti-freeze coolant (Ethylene glycol base)

Check fuel lines

Replace timing belt

Replace spark plugs
Non-catalvzer models

Replace fuel filter*

Check cooling system

Replace air cleaner filter (Viscous paper type)*

Chassis and body

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
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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

kmxl,OOO

(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)

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_-l_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
system

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·S, RA·S, 7

MA-22,23

MA-25

A B C 0

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.
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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
(kitorneters] Or months, whichever 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

ENGINE MAINTENANCE Under bonnet and under vehicle
Replace tim ing belt Every 60,000 miles (100,000 km) EM-9

Change engine anti-freeze coolant (Ethylene glycol base)

Check cool ins system x
x
x x

x
x

MA-13

MA-14

Check fuel lines x X MA-15

Check drive belts for cracks, fraying, wear & tension x x x x X MA-13

Replace air cleaner filter (Viscous paper type)* x x MA-16

Every 4,500 miles (7,500 km) Or 6 monthsChange engine oil (Use recommended oit) & oil filter*

Check & adjust mixture ratio

Replace fuel filter

x x x
x

x x
x

x x
x

x x
X

MA-16,17

EF & EC-25

MA-16

R apl ace spark pi u gs

Check positive crankcase ventilation (P.C-V_) system

X x
X

X

X

x x
X

X x
X

MA-17

MA-19

Check vacuum hose & connections X X X X MA·19

CHASSIS AND BODY MAINTENANCE Under bonnet

Check brake & clutch flu id level & leaks* X X X X X X X X MA-21 , 24

Check automatic transmission flu id level & leaks* X X X x MA-22

Change brake fluid X X X X MA-24

Check brake booster vacuum hoses, connections & check valve X X MA-24

Check power steering fluid & lines X X X X X X X X MA-26

Under vehicle

MA-21,24

MA-21,23

MA-21 , 23, 26

FA-5, RA-5, 7

X

X

XX

X

X

X

X

X-----------
X

XX

X

X

X

X

X

Check brake & clutch for proper attachment, leaks, cracks,
chafing, abrasion, deterioration, etc.

Check oil level in manual transmission & d',fferential ge_a_r* _

Check steering gear & linkage, axle & suspension parts, propeller

shaft, drive shafts & exhaust system for damaged, loose & missing
parts, lubrication & leaks*

Outside and inside

Check wheel alignment_ If necessary, rotate & balance wheels X X X X
MA-25,26

FA-6

Check brake pads, disc & other brake components for wear,
deterioration & leaks* X X X X X X X X MA-25

Check seat belts, buckles, retractors & adjuster X X X X MA-27
Check foot brake, hand brake & clutch for free play, stroke &
operation X X X X X X X X CL-5, BR-7, 29

Check body corrosion Annually 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.
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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

A. C . E F G Brake pads, discs & other brake components

E F Steering gear & linkage, axle & suspension

parts, propeller shaft, drive shafts & exhaust
system

A

Driving condition
Maintenance Maintenance Reference page

operation interval

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
MA-21 , 23, 26

(15,000 km) or 6 months
FA·5, RA-5, 7

Check Every 4,500 miles
MA-25

(7,500 km) or 3 months

Maintenance item

Engine oil & oil filter

Ai r cleaner filter

Automatic & manual transmission oil,
differential gear oil

Fc
A B C D

Maintenance operation: Check = Check. Correct or replace if necessary

MA-9
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked during the normal day-to-day operation

of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform the
checks and inspections themselves or they can have their N ISSAN dealers do them for a nominal charge.

Item

OUTSIDE THE VEHICLE
The maintenance items listed here should be performed from time to time, unless otherwise
specified.

Tires Check the pressure with a gauge periodically when at a service station, including the
spare, and adjust to the specified pressure if necessary. Check carefully for damage, cuts or
excessive wear.

Windshield wiper blades Check for cracks or wear if they do not wipe properly.

Doors and engine hood Check that all doors, the engine hood, the trunk lid and back door
operate properly. Also ensure that all latches lock securely. Lubricate if necessary. Make sure
that the secondary latch keeps the hood from opening when the primary latch is released.
When driving in areas using road salt or other corrosive materials, check for lubrication
frequently.

Tire rotation Tires should be rotated every 10,000 km (6,000 miles).

INSIDE THE VEHICLE
The maintenance items listed here should be checked on a regular basis, such as when per
forming periodic maintenance, cleaning the vehicle etc.

Lights Make sure that the headlights, stop lights, tail lights, turn signal lights, and other lights
are all operating properly and installed securely. Also check headlight aim.

Warning lights and chimes Make sure that all warning lights and chimes are operating properly.

Steering wheel Check for change in the steering conditions, such as excessive free play, hard
steering or strange noises.

Free play: Less than 35 mm (1.38 in)

UNDER THE HOOD AND VEHICLE
The maintenance items listed here should be checked periodicallv e.q, each time you check
the engine oil or refuel.

Windshield washer fluid Check that there is adequate fluid in the tank.

Engine coolant level Check the coolant level when the engine is cold.

Engine oil level Check the level after parking the vehicle on a level spot and turning off the
engine.

Brake and clutch fluid level Make sure that the brake and clutch fluid level is between the
"MAX" and "M INU Iines on the reservoir.

Battery Check the fluid level in each cell. It should be between the "MAX" and "MIN" lines.

MA-10
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

Liter Imp measure
Recommended fluids and lubricants

----"~----~--------------- ---_._-- -----
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

0.9

3-1/8 qt

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 Th'

DOT 3 (US FMVSS No. 116)

NLGI No. 2 (Lithium soap base)

" For further details, see "SAE Viscosity Number".
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RECOMMENDED FLUIDS AND LUBRICANTS

SAE Viscosity Number
Outside Temperature Range
Anticipated Before Next Oil Change

GASOLINE ENGINE OIL

Outside Temperature Range
Anticipated Before Next Oil Change

GEAR OIL

140

90

+50

+104

o

+10

+30 +86

+40

-10

-29

'--- .........TI0003

0
~io

~ 0 '"l!) 0

6 ~ "!
eo

~<:T ...-

~ '"6
C"':l

~

* Not recommended
for sustained high
speed driving

0 +32

-10 t14

-K-20 -4

-30 -22

+15 +59 - ----

• For warm and cold areas: 10W-30 is prefera
ble for ambient temperatures above -20°C
(-4°F).

• For hot areas: 20W-40 and 20W-50 are suita
ble.

• For turbo engines: 5W-20 is not recommend
ed. 5W-30 should be used only under ex
tremely cold conditions.

• For warm and cold areas: 75W-90 for trans
mission and BOW-90 for differential carrier
are preferable.

• For hot areas: 90 is suitable for ambient
temperatures below 40°C (104°F).
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ENGINE MAINTENANCE

Unit: mm (in)

P?wer steering Lock nut \\1\ \"I[I~
oll pump pulley _. ~J

Water pump .\ _ _ Adjust
pulley -A ~'lJ'";..,

c...-r- Adjusting nut

Alternator j ~'_ AIC compressor
pulley r>. pulley

Crank i.-" :- ~~
pullev Idler pulley (~!,

'" : Checking point Lock nut _/ ~ Adjust

Adjusting bolt~O
SMA9S9B

Checking Drive Belts
1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,

replace with a new one.
2. Inspect drive belt deflections by pushing on the belt midway

between pulleys.
Adjust if belt deflections exceed the limit

Belt deflection:

~
Used belt deflection

Set deflection

Limit
Adjusted of new belt
deflection

8 (0.31)
4.5 - 5.5 4-5

Alternator
(O.177 - 0.217) (0.16 - 0.20)

Air conditioner
12 (0.47)

7" 9 6-8

compressor (0.28 - 0.35) (0.24-0.31)

Power steering oil
15 (0.59)

10 -12 9 - 11

pump (O.39 - 0.47) (O.35 - 0.43)

Applied pushing force 98 N (10 kg, 221b)

#rOFF 1 2 3 4

00;

l=il ?,;IJI~;I;I
coi.oc =HOT

[- []1]..
Temperature control lever

SMA990B

Inspect drive belt deflections when engine is cold.

Changing Engine Coolant
WARNING:
To avoid being scalded, never change the coolant when the
engine is hot.
1. Move heater "TEMP" control lever all the way to "HOT"

position.

L

SLC764

2. Open drain cock at the bottom of radiator, and remove
radiator cap.

• Be careful not to allow coolant to contact drive belts.

3. Remove cylinder block drain plug.
4. Close drain cock and tighten drain plug securely.
5. Fill radiator with water and warm up engine.
6. Stop engine and wait until it cools down.
7. Repeat step 2 through step 6 until clear water begins to

drain from radiator.
8. Drain water.
• Apply sealant to the thread of drain plug.

~: 54 - 74 N·m (5.5 . 7.5 kg·m, 40 - 54 ft-I b)
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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/cm', 11 - 14 psi)

EG17650301 SLC613

Pull the negative-pressure valve to open it. Check that it closes
completely when released.

r-

1
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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/cm 2

, 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.

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.

. )

~ Fuel hose clemps
1.0 - 1.5 N·m
(0.10 - 0.15 kg-m,
0.7 - 1.1 ft-Ib)

---0 _ 3mm 0.12 In

-- -~- ---r~':-~~1

t- --,-,-, -
- --~

__ .J~_J- __ ..J

~

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.
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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 Air Cleaner Filter
Viscous paper type
The viscous paper type filter does not need cleaning between
renewals.

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)
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.
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ENGINE MAINTENANCE

Changing Engine Oil (Cont'd)
4. Check oil level.
5. Start engine and 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-17



g
16mm
(0.63 in)

Wrench with a magnet
to hold spark plug

ENGINE MAINTENANCE

Checking and Changing Spark Plugs (Cont'd)
2. Disconnect harness connector between ignition coil and

power transistor.
3. Remove ignition coil bracket fixing bolts and pull out this

bracket with ignition coils.

4. Remove spark plugs with suitable spark plug wrench.
For model with catalyzer -

Spark plug (Platinum-tipped type):
Standard type PFR6A-11
Hot type PFR5A-11
Cold type PFR7 A-11

~: 20 - 29 N·m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

SEM294A

• Checking and adjusting plug gap are not required between
renewals.

• Never use a wire brush for cleaning.
• If plug tip is covered with carbon, spark plug cleaner can

be used.
Cleaner air pressure:

Less than 588 kPa
(5.9 bar, 6 kg/cm', 85 psi)

Cleaning time:
Less than 20 seconds

5 lines SMA673B

For model without catalyzer -
Spark plug (Conventional type):

Standard type BCPR6ES-11
Hot type BCPR5ES-11
Cold type BCPR7ES-11

Side electrode

SMA476

When using conventional type spark plugs, check spark plug
gap. (Non-catalyzer models only)

Gap:
1.0 - 1.1 mm (0.039 - 0.043 in)

Spark plug:
~: 20 - 29 N·m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

MA-18



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.

L_

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.

MA-19



ENGINE MAINTENANCE

Checking Exhaust Gas Sensor

INSPECTION START

I...
c_---.__)

Checking procedure

Start engine and warm it up until water
temperature indicator points to the middle
of gauge.

SMA4068

Run engine at about 2,000 rpm for about
2 minutes under no-load.

"Make sure that inspection lamp (Green
L.E.DJ on control unit goes On and off
more than 9 times during 10 seconds, at
2,000 rpm under no-load.

SEF3320

O.K. N.G.

Check and adjustment should be made by
referring to IDLE SPEED/IGNITION
TIMING/IDLE MIXTURE RATIO
INSPECTION in section EF & EC.

INSPECTION END
". Make sure that diagnostic mode C )

is mode I or mode 11. _
• Make sure that diagnostic mode ----------~

selector is turned fully counter-
clockwise.

Refer to Salf-diaqnosis in EF & EC
section.
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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.

SMA429A

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)

L__
SMA103
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CHASSIS AND BODY MAINTENANCE

Changing MfT 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.

SMA430A

• Front side
Hot: 50 - 80°C a.K.
(122" 176° F)

Add

1-101"

Rev"rs" 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.

r

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 A/T.
Refer to section AT for checking operation of A/T.
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CHASSIS AND BODY MAINTENANCE

Changing AIT 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.

• : Check tightening torque.
SMA9228

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

SMA257A

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.

SMA732A

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 BR.

• 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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CHASSIS AND BODY MAINTENANCE

SMA260A

Checking Disc Brake
• Check condition of disc brake components.

ROTOR
• Check condition and thickness.

Unit; mm (in)

~
Front Rear

Except
Europe

Except
Europe

Europe Europe

Disc brake type CL18VB CL25VA CL9H AD9

Standard th ickness 18.0 (0.709) 22.0 (0.866) 9.0 (0.354)

Minimum thickness 16.0 (0.630) 20.0 (0.787) 8.0 (0.315)

SMA922A

-

SMA8478

CAll PER
• Check operation and for leakage.

PAD
• Check for wear or damage.

Unit: mm (in)

~~
Front Rear

Except
Europe

Except
Europe

Europe Europe

Disc brake type CL18VB CL25VA CL9H AD9
-

Standard th ickness 10.0 (0.394) 11.0 (0.433) 9.5 (0.374) 10.0 (0.394)

Minimum thickness 2.0 (0.079)

Balancing Wheels
• Adjust wheel balance using road wheel center.

Wheel balance (Maximum allowable unbalance
at rim flange):

Refer to 5.0.5.
Tire balance weight: Refer to S.O.S.

MA-25



'====1)"""""'-() Spare

~'@""
t===-)~( )

Right from

Left front

Right rear

Left rear

CHASSIS AND BODY MAINTENANCE

Tire Rotation
• Do not include the T-type spare tire when rotating the tires.

Wheel nuts:
~: 98 - 118 N·m

(10.0 - 12.0 kg-m, 72 - 87 ft-Ib)

SMA800B

<) : Check grease leakage .

• : Check tightening torque.
SMA8518

Checking Steering Gear and Linkage
STEERING GEAR
• Check gear housing and boots for looseness, damage or

grease leakage.
• Check connection with steering column for looseness.
STEERING LINKAGE
• Check ball joint, dust cover and other component parts for

looseness, wear, damage or grease leakage.

r

SST107B

Checking Power Steering Fluid and Lines
• Check fluid level, when the fluid is cold.

• Check lines for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

MA-26
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CHASSIS AND BODY MAINTENANCE

LUBRICATING LOCKS, HINGES AND HOOD LATCHES

SMA045C

CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS

Check anchors for loose mounting.

Check retractor
for smooth

operation. \

CAUTION:

1. If the vehicle is collided Or OVer
turned, replace the entire belt as
sembly, regardless of nature of
accident.

2. If the condition of any compo
nent of a seat belt is questionable.
do not have seat belt repaired, but
replaced as a belt assembly.

3. If webbing is cut, frayed, or dam
aged. replace belt assembly.

4. Do not spill drinks, oil, etc. on
inner lap belt buckle. Never oil
tongue and buckle.

5. Use a NISSAN genuine seat belt
assembly.

~ Anchor bolt
24 -31 N·m

(2,4 - 3.2 kg-m. 17 - 23 ft-lb] /

Check function of buckles1~
and tongues when buckled
and released.

Check belts for damage.

Rear seat belt

Front seat belt
SMA046C

MA-27
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CHASSIS AND BODY MAINTENANCE

Checking Body Corrosion

Visually check the body sheet metal panel for corrosion, paint damage (scratches, chipping, rubbing, etc.)or damage to the anti-corrosion materials. In particular, check the following locations.Hemmed portion
Hood front end, door lower end, trunk lid rear end, etc_
Panel joint
Side sill of rear fender and center pillar, rear wheel housing of rear fender, around strut tower in enginecompartment, etc.
Panel edge
Trunk lid opening, sun roof opening, fender wheel-arch flange, fuel filler lid flange, around holes in panel,etc.
Parts contact
Waist moulding, windshield moulding, bumper, etc.
Protectors
Damage or condition of mudguard, fender protector, chipping protector, etc.Anti-corrosion materials
Damage or separation of anti-corrosion materials under the body.
Drain holes
Condition of drain holes at door and side sill.
When repairing corroded areas, refer to the Corrosion Repair Manual.
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SERVICE DATA AND SPECIFICAITONS (5.0.5.)

Engine Maintenance

TIGHTENING TORQUE

Unit N-m kg-m ft-Ib

Oil pan drain plug 29 - 39 3.0 - 4.0 22·29

Spark plug 20 - 29 2.0 - 3.0 14·22

Crank angle sensor 7-8 0.7 - 0.8 5.1·5.8

Crankshaft pulley 142·152 14.5 -15.5 105 ·112

Timing belt tensioner 22 - 29 2.2 - 3.0 16·22

pulley nut

INSPECTION AND ADJUSTMENT
Drive belt deflection

Unit: mm (in)

~
Used belt deflection

Set deflection

Limit
Adjusted of new belt
deflection

4.5 - 5.5
Alternator 8 (0.31) (0.177

4-5

- 0.217)
(0.16-0.20)

Air conditioner 7-9 6-8
compressor

12 (0.47)
(0.28 - 0.35) (0.24 - 0.31)

Power steering
15 (0.59)

10·12 9 - 11
oil pump (0.39 - 0.47) (0.35 - 0.43)

Applied pushing
98 N (10 kg, 22 ib)

force

Cooling system

Radiator cap relief pressure

Cooling system leakage testing

pressure

Unit: kPa (bar, kg/cm' ,psi)

78 - 98

(0.78 - 0.98, 0.8 - 1.0, 11 - 14)

98 (0.98, 1.0, 14)

Coolant and oil capacity
Unit: Q (Imp et)

Coolant (with reservoir tank)

Reservoir tank

Engine oil
With oil filter change

Without oil filter change

Approx. 7.0 (6-1/8)

0.7 (5/8)

Approx. 3.5 (3-1/8)

Approx. 3.1 (2-3/4)

Spark plug

Platinum-tipped type (For model with catalyzer)

Standard type

Hot type

Cold type

PFR5A-ll

PFR7A-11

Conventional type (For model without catalyzer)

I
L

Standard type

Hot type

Cold type

Gap mm (in)

BCPR6ES-l1

BCPR5ES-ll

BCPR7ES-ll

1.0 -1.1 (0.039 - 0.043)
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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)*

Wheel bearing

Rear axle and rear suspension (Un laden) 4-

~. Tankful of fuel, radiator coolant and engine oil full. Spare tire,
jack, hand tools, mats in designated position.

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 18VS, 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

CL18VB 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 lb) with engine running]

Except Europe
MfT

90 (3,54) 95 (3.74)
or more or more

AfT
100 (3.94) 100 (3.94)

or more or more

Europe
M/T

85 (3.35) 90 (3.54)
or more or more

AfT
95 (3.74) 95 (3.74)

or more or more

Park ing brake

Number of notches

[at pullinq force 196 N 6-8
(20 kg, 44 Ib)]

LH.D.

Unit: mm !in)

186 -196
(7.32 -7.72)

0'·28'

0-5 (0 - 0,20)

_1°40' to -0°40'

1.0·3.0 (0.039 - 0.118)

R.H.D.

182 -192
(n7 -7.56)

degree

mm (in)

degree

Pedal free play"A"'

Model

Pedal free height "H"

•. Tankful of fuel, radiator coolant and engine oil full. Spare tire,
jack, hand tools, mats in designated position.

(Total toe-out)

Camber

Toe-out

---------- Front Rear

Wheel bearing axle end 0.03 (0.0012) 0.05 (0,0020)
play mm (in) or less Or less

-
Wheel bearing lock nut

147·216 235 - 314
Tightening torque

(15 - 22, (24 -32,
N·m (kg-m, ft-Ib)

108 - 159) 174-231)

Camber degree -1°25't05'

Caster degree 5°55' - 7°25'

Toe-in mm (In) o -2 (0 - 0.08)

(Total toe-in) degree 0' - 12'

Kingpin inclination
12°25'.13°55'

degree

Front wheel turning angle Except Europe
Europe L.H.D.

Full turn L.H.D.
Inside/Outside

degree 39° - 43° /33 0 36° - 40° /32 0

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 5 (0.18)

TIGHTENING TOROUE

Unit N'm kg-m tt-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

B rake 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
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Tool number

Tool name

ST0501S000
Engine stand assembly

CD ST050l1000 .
Engine stand

® ST05012000
Base

Engine attachment

assembly

CD KV10l08101
Engine attachment

® KV10l06500
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

--CD

~~
~~

EM-2

When overhauling engine

Displacement valve lip seal

Disassembling and assembling valve

components

Installing valve lip seal



i
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Tool number

Tool name

KV 101111 00
Seal cutter

WS39930000
Tube presser

EM03470000
Piston ring compressor

8T16610001
Pilot bushing puller

KV101070S0
Piston pin press stand

WKV10107010
Center shaft

® 8T13030020
Stand

® ST 13030030
Spring

® KV10107020
Cap

CID 8T 13030051
Drift

KV10113700
Exhaust gas sensor

wrench

Description

PREPARATION

EM-3

Removing oil pan

Pressing the tube of liquid gasket

Installing piston assembly into

cylinder bore

Removing crankshaft pilot bushing

Disassembling and assembling piston

with connecting rod

Removing and installing

exhaust gas sensor
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PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name Description

Spark plug wrench Q c~
Removing and installing spark plug

16mm
(0.63 in]

Pulley holder Holding camshaft pulley while

------~ tightening or loosening camshaft bolt

~~~-~~~~~~~====~~~-

Valve seat cutter set -:': Finishing valve seat dimensions

J ~
~
,- ....... 'f"O-~ ~_. ""

' ...>._. . -r. .... :,J.

_.
Piston ring expander

~
Removing and installing piston ring(cd ... ...<:-,

I

/ ~--

Valve quide drift Removing and installing valve guide
Intake • Exhaust: A B~

A =9-5 mm \ ./
(0.374 in) dia. \ A-co

B =5:5 mm \Jf'
(0.217 in) dla. . \

Valve guide reamer Reaming cylinder head for oversize
...q valve guide CD _
.>

~.~.
-.' --- Reaming valve quide inner CV.---..' ---

J..-- .. -y
-\ .

')-~-:~10' 117001

Intake & Exhaust:

D, = 6.0 mm
(0.236 in) dia.

\ D, = 10.2 mm
0, (0.402 in) dia.

EM-4



OUTER COMPONENT PARTS

Heat shield
cover

~~~\22'3Q'
(~"-./~~\
/-%?/ -

//: l~- ,

<~~~' "l~ 0- /_ <, OOz::;L
". ~ (

/, <, -~'

" Oil pressure

L =0 Oil filter ~~tch
Starter motor --

Gasket ~

Ignition coil

Rocke~ cover
'. ">.

__ ~-::.__--------- Exhaust gas___~ sensor (For catalyzer
model only)fJ ~ 40 ·50

~ ......~-......

L Lw"",, tDl " .4813.a- 4.9,22.35'..1 ,~ r
tDl >4'·10' 114.' 10.',10" "" /1Lock plate ----I I

~ 25·39 (2.5 - 4.0,18 - 29).J

.:»:

~ 14·17
(1.4 -1,7,10 ·12)

Alternator

---O:~ing ~

Insula~or~ ~ ~
,,~
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COMPRESSION PRESSURE

Measurement of Compression Pressure
1. Warm up engine.
2. Turn ignition switch off.
3. Release fuel pressure.

Refer to "Releasing Fuel Pressure" in section EF & EC.
4. Remove all spark plugs.
5. Disconnect power transistor harness connector.

6. Attach a compression tester to No. 1 cylinder.
7. Depress accelerator pedal fully to keep throttle valve wide

open.

8. Crank engine and record highest gauge indication.
9. Repeat the measurement on each cylinder as shown above.
• Always use a fully-charged battery to obtain specified

engine revolution.
Compression pressure:

kPa (bar, kq/crn", psi)/rpm
Standard

1,177 (11.77, 12.0, 171)/350
Minimum

981 (9.81, 10.0, 142)/350
Differential limit between cylinders

98 (0.98, 1.0, 14)/350

10. If cylinder compression in one or more cylinders is low, pour
a small amount of engine oil into cylinders through spark
plug holes and retest compression.

• If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking
piston.

• If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to S.D.S.) If valve or valve seat is damaged excessively,
replace them.

• If compression in any two adjacent cylinders is low and if
adding oil does not help compression, there is leakage
past the gasket surface. If so, replace cylinder head
gasket.

EM-6
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OIL PAN

Removal
1. Drain engine oil.
2. Remove front stabilizer bar.
3. Loosen front engine mounting nuts. (Do not loosen com

pletely.)
4. Lift up engine slightly using engine slingers.

5. Remove oil pan.
(1) Insert Tool between cylinder block and oil pan.
• Do not insert Tool into oil pump or rear oil seal retainer

portion, or aluminum mating face will be damaged.
• Do not insert screwdriver, or oil pan flange will be

deformed.

(2) Slide Tool by tapping its side with a hammer, and remove oil
pan.

Installation
1. Before installing oil pan, remove all traces of liquid gasket

from mating surface using a scraper.
• Also remove traces of liquid gasket from mating surface of

cylinder block

2. Apply liquid gasket to oil pump gasket and rear oil seal
retainer gasket.

EM-7



Cut here.

~,----J
Liquid gasket

SLC906

OIL PAN

Installation (Cont'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.

~_._-

Groove Bolt hole SEM9098

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.
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TIMING BELT

CAUTION:
a. Do not bend or twist timing belt.

b. After removing timing belt, do not turn crankshaft and camshaft separately because valves will
strike piston heads.

c. Make sure that timing belt, camshaft sprocket, crankshaft sprocket and belt tensioner are clean and
free from oil and water.

Camshaft
sprocket

Number of cogs between
timing marks.

39

Crank angle ~ 14 _19

sensor (1.4-1.9,10-14)

3
2

\2l..L-~1

1ffi---48
47
46

Tensioner~ ,
pulley /

@©
~22-29 -.l

CfJ

./,,/

(2.2 - 3.0.16 - 22) / ~/ I'
~31_42Jr

(3.2 -4.3,
23 - 311 ,

Idler pulley )

~
~~~R,,, ,pm'k".;
~ L Crankshaft sprocket

~ Front sprocket
~~ plate

, ~~ 142 -152114_5 -15_5, 105 -1121

~; N·m (kg-m. ft-lb)

SEMS' 1 e
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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.

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.
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r TIMING BELT

Inspection
Visually check the condition of timing belt.
Replace if any abnormality is found.

Item to check Problem Cause

Tooth is broken/

tooth root is

cracked.

• Camshaft jamming

• Distributor jamming

• Damaged camshaft/crankshaft oil seal

Back surface is

cracked/worn .

Side surface is worn.

SEM394A

SEM395A

~., :> .,', ~,<_...-.' ,

'::>..,

• Belt corners are worn and round.

• Tensioner jamming

• Overheated engine

• Interference with belt cover

• Improper installation of belt

• Malfunctioning crankshaft pulley plate/

timing belt plate

• Wicks are frayed and coming out. SEM396A

Teeth are worn. • Poor belt cover sealing

• Coolant leakage at water pump

• Camshaft not functioning properly

• Distributor not functioning properly

• Excessive belt tension- -

SEM397 A

L

Oil/Coolant or water is

stuck to belt.

Rotating direction

• Canvas on tooth face is worn down.

• Canvas on tooth is fluffy, rubber layer is

worn down and faded white. or weft is

worn down and invisible.

EM-11

• Poor oil sealing of each oil seal

• Coolant leakage at water pump

• Poor belt cover sealing



SEM519B

TIMING BELT

Inspection (Cont'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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SEM783B

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.
1D. 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



OIL SEAL REPLACEMENT

OIL SEAL INSTALLING DIRECTION

Engine .--I~+-~ Engine
inside outside

r

Oil seal lip Dust seal lip

SEM715A

Suitable tool CAMSHAFT Oil SEAL
1. Set No. 1 piston at ToO.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 litters.
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 kq/cm", 71 psi)].
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OIL SEAL REPLACEMENT

6. Remove valve spr ings and valve oil seals .

7. Apply engine oil to valve oil seal and install it in place .

8. Assemble valve mechanism, camshafts and timing belt.9. Reinstall remaining parts .

,
Knock pin
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O.K.

SEM529 8

Loosening order

S EM5248

CYLINDER HEAD

CAUTION:
• When Installing sliding parts such as camshaft, camshaft

bracket and oil seal, be sure to apply new engine 011 on
their sliding surfaces.

• When tightening cylinder head bolts and camshaft bracket
bolts , apply new engine oil to thread portions and seat
surfaces of bolts.

• Do not put hydraulic valve IIfters upside down, otherwise air
will enter valve IIfter, causing It to make a noise.

• Do not disassemble hydraulic valve IIlter.
• Attach tags to valve IIfters so as not to mix them up.
• Valve Iifters are required to put in engine oil .

Removal
1. Remove timing be lt.
Refer to "Removal" of TIMING BELT.
2. Drain co olant from radiator.

3. Disconn ect exhaust manifold fro m cylinder head.

4. Remove cylinder head with intake manifold .
• Head warpage or cracking could result from removing In

incorrect order.
• Cylinder head bolts should be loosened In two or three

steps.
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Loosening order

CYLINDER HEAD

Disassembly
1. Remove intake manifold from cylinder head .
2. Remove cams haft sprockets.

3. Remove tension er pulley and rear cover.

4. Remove camshaft bracket .
Bolts should be loosened In two or three steps.
• Before removing camshaft, measure camshaft end play .

5. Remove oil seals, camshafts and hydraulic valve Iifte rs .

6. Remove valve components with Tool.
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Mea sur ing pcmt s

Oi$1orsion of wrface:
Less than 0.1 mm 10.004 in)

SEM 595 A

" : Total indicator reading SEM155

CYLINDER HEAD

Disassembly (Cont'd)
7. Remove valve oi l seals with Too l or suitable tool.

Inspection
CYLINDER HEAD DISTORTION

Head surface flatness:
Less tha n 0.1 mm (0.004 In)

If beyond the specified limit . replace it or resurface it.
Res urfacing li mit:
The resurtacln q limit of cy linder head Is determined by the
cy linder block resurfacing In an engine.
Amount of cyli nder head resurfac ing is " A"
Amount of cy linder block resurfacing is " B"

The max imum lim it is as follows :
A + B = 0.2 mm (0.008 in)

After resurfacing cylinder head , check that camshaft rotates
freely by hand. If resistance is felt , cylinder head must be
replaced .

Nominal cylinder head heig ht :
125.9 - 126 .1 mm (4.957 - 4.965 In)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches. seizure and wear .

CAMSHAFT RUNOUT
1. Measure camshaft runout at the center journal.

Runout (Total Indicator reading):
limit 0.05 mm (0.0020 In)

2. If it exceeds the limit , replace camshaft.
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SEM545B

CYLINDER HEAD

Inspection (Cont'd)
CAMSHAFT CAM HEIGHT
1. Measure camshaft cam height .

Standard ca m height:
Intake

39 .785 - 39.815 mm (1.5663 • 1.5675 in)
Exhaust

40 .485 • 40.515 mm (1.5939 • 1.5951 In)
Cam wear limit :

0.2 mm (0.008 in)
2. If wear is beyond the limit . replace camshaft .

CAMSHAFT JOURNAL CLEARANCE

1. Install camshaft bracket and tighten bolts to the specified
torque.

2. Measure inner diameter of camshaft bear ing.
Standard inner diameter :

28.000 - 28 .025 mm (1.1024 - 1.1033 In)

3. Measure outer diameter of camshaft journal.
Standard outer diameter:

27.935 - 27.955 mm (1.0998 - 1.1006 In)
4. If clearance exceeds the limit. replace camshaft and/or

cylinder head .
Camshaft journal clearance limit :

0.15 mm (0.0059 In)

CAMSHAFT END PLAY
1. Install camshaft in cylinder head.
2. Measure camshaft end play.

Camshaft end play:
Standard

0.07 - 0.15 mm (0.0028 - 0.0059 In)
Limit 0.2 mm (0.008 in)

CAMSHAFT SPROCKET RUNOUT
1. Install sprocket on camshaft .
2. Measure camshaft sproc ket runout.

Runout (Total Indicator reading) :
Limit 0.1 mm (0.004 In)

3. If it exceeds the limit . replace camshaft sprocket.
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CYLINDER HEAD

Inspection (Cont 'd)
VALVE GUIDE CLEARANCE
1. Measure valve deflection in a parallel direction with rocker

arm. (Valve and valve guide mostly wear in th is direction.)
Valve deflection lim it (Dial gauge reading) :

0.2 mm (0.008 in)

2. If it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diameter.
b. Check that clearance is within specification.

Valve to valve guide clearance limit:
0.1 mm (0.004 in)

c. If it exceeds the limit , replace valve or valve guide .

VALVE GUIDE REPLACEMENT
1. To remove valve guide, heat cylinder head to 150 to 160°C

(302 to 320° F).

2. Drive out valve guide with a press [under a 20 kN (2 t , 2.2
US ton , 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylin der head valve guide hole.
Valve gu ide hole diameter
(for service parts) :

Intake and Exhaust
10.175 - 10.196 mm (0.4006 - 0.4014 in)
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Unit : mm (in)

, : 16. 1 ·16.3
(0.694 • 0.6021

o

SEMQ38C

CYLINDER HEAD

Inspection (Cont'd)
4. Heat cylinder head to 150 to 160°C (302 to 320°F) and

press service valve guide onto cylinder head .
ProJection " Q":

15.1 - 15.3 mm (0.594 - 0.602 In)

.~ ...,
••
~:~I

SEM54 1 B

5. Ream valve guide.
Fin ished size :

Intake and Exhaust
6.000 - 6.018 mm (0.2362 • 0.2369 In)

VALVE SEATS
Check valve seats for any evidence of pitt ing at valve contact
surface, and reseat or replace if it has worn out excessiveiy.
• Before repairing valve seats, check valve and valve gu ide

for wear. If they have worn, replace them. Then co rrect
valve seat.

• Cut with both hands to unllorm the cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses. The machine depth stop

shou ld be set so that boring cannot co ntinue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.
Reamlng bore for service valve seat
Oversize [0.5 mm (0.020 in)]:

Inta ke
36.500 • 36.516 mm (1.4370 • 1.4376 In)

Exhaust
30.500 - 30.516 mm (1.2008 - 1.2014 In)

Reaming should be done to the concentric circles to valve
guide center so that valve seat will have the correct lit.
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CYLINDER HEAD

Inspection (Cont'd)
3. Heat cylinder head to 150 to 160°C (302 to 320°F ).
4. Press fit valve seat unt il it seats on the bottom .

5. Cut or grind valve seat using suitable tool at the spec ified
dimensions as shown in S.D.S.

6. After cutt ing , lap valve seat with abrasi ve comp ound .
7. Check valve seat contact condition.

VALVE DIMENSIONS
Check dimensions in each valve. For dimensions, refer to 5 .0.5 .
When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness , rep lace valve.
Grinding allowance lor valve stem tip Is 0.2 mm (0.008 In) or
less.

VALVE SPRING
Squareness
1. Measure "5" dimension.

Out-of-square:
Less than 1.8 mm (0.071 In)

2. II it exceeds the limit , replace spring.

EM 113

Pressure
Check valve spring pressure .

Compress ion length
mm (in)

0(01

8 (0.311

16.5 (0.650)

EM-23
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CYLINDER HEAD

Inspection (Cont'd)
HYDRAULIC VALVE L1FTER
1. Check co ntac t and sliding surfaces for wear or scratches .

•
SEM179C

2. Check diameter of valve Iifter.
Outer diameter:

30.955 - 30.965 mm (1.2187 - 1.2191 in)

SEM180C

Assembly
1. Install valve component parts .
• Always use new valve oil seal. (Refer to OIL SEAL

REPLACEMENT.)
• Instail valve spring (uneven pitch type) with its narrow

pitch side (painted side) toward cylinder head side.

3. Check valve lifter guide inner diameter.
Inner diameter:

31.000 - 31.013 mm (1.2205 - 1.2210 in)
Standard clearance between valve litter and litter guide:

0.035 - 0.058 mm (0.0014 - 0.0023 in)

row pitch

$2R]ePitch~ I
F-- i

-,. -ec; I
No<

't--: .,,--1
• (Painted sidel SEM052

2. Install camshafts.
Exhaust side camshatt has spline for crank angle sensor.

Intake side Exhaust side

SE M549B
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Front

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.

SEM553B

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)
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CYLINDER HEAD

Assembly (Cont'd)
7. Install camshaft sprockets.

Sprocket bolt:
~: 14 - 19 N·m (1.4 - 1.9 kgMm, 10 - 14 ft-Ib)

When tightening bolts, fix camshaft to prevent it from rotating.

8. Adjust timing belt tension.
Refer to TIMING BELT.
9. Reinstall remaining parts.

Installation
1. Set No. 1 piston at T.O.C. on its compression stroke as

follows:
(1) Align crankshaft sprocket aligning mark with mark on oil

pump body.

SEM8328 Align

I

Cylinder head bolt
washer direction

III 11
•Cylinder head side

SEM5558

(2) Align camshaft sprocket aligning mark with mark on timing
belt rear cover.

2. Install cylinder head with new gasket.
• Be sure to install washers between bolts and cylinder

head.
• Do not rotate crankshaft and camshaft separately, or

valves will hit piston heads.
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Tightening order

SEM5568

CYLINDER HEAD

Installation (Cont'd)
3. Tighten cylinder head bolt s in numerical order.

• Tightening procedure
(1) Tighten all bolts to 29 N·m (3.0 kg -m, 22 ft -Ib).
(2) Tighten alt bolts to 103 N· m (10.5 kg-m, 76 ft -Ib) .
(3) Loosen all bolts completely.
(4) Tighten all bolts to 29 N·m (3.0 kg -m, 22 ft -Ib) .
(5) Tighten all bo lts to 103 N·m (10.5 kg -m , 76 ft-Ib) or if an

angle wrench is ava ilable, tighten bolts 85 to 90 degrees
clockwise.

4. Install t iming belt and adjust be lt tension.
Refer to " Installat ion" of TIMING BELT.
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TURBOCHARGER

Inspection

Condition 1: Low engine power

Corrective action

Correct the connection.~I -
Probable cause

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

Correct the connection or replace gasket.

Replace turbocharger assembly.

By-pass valve is stuck open.

Broken shaft

Broken turbine wheel

Stuck or worn journal or bearing

Sludge on back of tubine wheel

'------'------------~

L--_~_ _._____________~

'------'------------~

L-- ~

'------'-----------~~'--------------------'

Condition 2: Excessively high engine power

Probable cause Corrective action

Disconnected or cracked rubber hose of by-pass valve

controller
Correct or replace rubber hose.

Replace turbocharger assembly.

By-pass valve is stuck closed.

Controller diaphragm is broken.

L-- ~

'-------------'~'----------------'

-
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TURBOCHARGER
Inspection (Cont'd)

Condition 3: Excessively high oil consumption or exhaust shows pale blue smoke

Probable cause Corrective action

Oil leak at the connection of lubricating oil passage Correct the connection.

Replace turbocharger assembly.

Worn journal or bearing

Oil leak at oil seal of turbine

Oil leak at oil seal of compressor

_______t-
_________t--
_____t--~ -----'

~-_._--'------._--.

SEF726B

/r Mercury manometer

:- By-pass valve controller

air

1. Inspect turbine and compressor wheel as follows:
• Visually check for cracks, clogging, deformity or other

damage.
• Revolve wheels to make sure that they turn freely without

any abnormal noise or friction.
• Measure play in axial direction.

Play (axial direction):
0.013 - 0.097 mm (0.0005 - 0.0038 in)

2. Check operation of by-pass valve controller.
• Move by-pass valve to make sure that it is not sticking or

scratched.
• Measure rod end play of the by-pass valve controller.

Do not apply excessively high pressure to controller diaphragm.
By-pass valve controller stroke/pressure:

0.38 mm (0.0150 in)/78.6 - 84.0 kPa (786 - 840 mbar,
590 - 630 mmHg, 23.23 - 24.80 inHg)

Always replace the turbocharger as an assembly jf necessary.
SEC7278
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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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SEM360C

N.G.

CYLINDER BLOCK

CAUTION:
• When installing sliding parts such as bearings and pistons,

be sure to apply engine oil on the sliding surfaces.
• Place removed parts such as bearings and bearing caps in

their proper order and direction.
• When tightening connecting rod bolts and main bearing

cap bolts, apply engine oil to thread portion of bolts and
seating surface of nuts.

Disassembly
PISTON AND CRANKSHAFT
1. Place engine on a work stand.
2. Remove timing belt.
3. Drain coolant and remove water pump.
4. Drain oil.
5. Remove oil pan and oil pump
6. Remove cylinder head.

7. Remove pistons.
• When disassembling piston and connecting rod, remove

snap ring first, then heat piston to 60 to lOoe (140 to 1580F)
or use piston pin press stand at room temperature.

8. Remove bearing cap and crankshaft.

• Before removing bearing cap, measure crankshaft end
play.

• Bolts should be loosened in two or three steps.

Inspection
PISTON RING SIDE CLEARANCE

Side clearance:
Top ring

0.040 - 0.073 mm (0.0016 M 0.0029 in)
2nd ring

0.030 - 0.063 mm (0.0012 M 0.0025 in)
Max. limit of side clearance:

0.1 mm (0.004 in)
If out of specification, replace piston and/or piston ring as
sembly.
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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

Inspection (Cont'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)
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.

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 necessary, replace cylinder block.

CYLINDER BLOCK

SEM150B

SEM599A

Straightedge



Moving the bore gauge
as shown. take the

"~-TJ..'fI minimum diameter.
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CYLINDER BLOCK

Inspection (Cont'd)
PISTON-TO-BORE CLEARANCE
1. Using a bore gauge, measure cylinder bore for wear,

out-of-round and taper.
Standard inner diameter:

83.000 - 83.050 mm (3.2677 - 3.2697 in)
Wear limit:

0.20 mm (0.0079 in)
Out-of-round (X - Y) limit:

0.015 mm (0.0006 in)
Taper (A - B) limit:

0.010 mm (0.0004 in)
If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.
2. Check for scratches and seizure. If seizure is found, hone it.
• If both cylinder block and pistons are replaced with new

ones, select pistons having the same piston grade num

bers as those punched on the cylinder block upper
surfaces.

Unit: mm (in) SEM792A

3. Measure piston skirt diameter.

Piston diameter "A":
Refer to S.D.S.

Measuring point "a" (Distance from the bottom):
14 mm (0.55 in)

4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance "B":

0.015 - 0.035 mm (0.0006 - 0.0014 in)

5. Determine piston oversize according to amount of cylinder
wear.

Oversize pistons are available for service.
Refer to S.D.S.

6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter "A".

Rebored size calculation:
D=A+B-C
where,
0: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)

7. Install main bearing caps, and tighten to the specified torque
to prevent distortion of cylinder bores in final assembly.

8. Cut cylinder bores.
• When any cylinder needs boring, all other cylinders must

also be bored.
• Do not cut too much out of cylinder bore at a time. Cut

only 0.05 mm (0.0020 in) or so in diameter at a time.
9. Hone cylinders to obtain specified piston-to-bore clearance.
10. Measure finished cylinder bore for out-of-round and taper.
• Measurement should be done after cylinder bore cools

down.
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4. Measure outer diameter "Drn" of each crankshaft main
journal.

5. Calculate main bearing clearance.
Main bearing clearance = A - Om

Standard:
0.021 - 0.048 mm (0.0008 - 0.0019 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.

3. Measure crankshaft runout.
Runout (Total indicator reading):

Less than 0.025 mm (0.0010 in)

BEARING CLEARANCE
Method A (Using bore gauge & micrometer)
Main bearing
1. Set main bearings in their proper positions on cylinder block

and main bearing cap.

2. Install main bearing cap to cylinder block.
Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter "A" of each main bearing.

Inspection (Cont'd)
CRANKSHAFT
1. Check crankshaft main and pin journals for score, wear or

cracks.
2. With a micrometer, measure journals for taper and out-of

round.
Out-of-round (X - Y):

Less than 0.005 mm (0.0002 in)
Taper (A - B):

Less than 0.005 mm (0.0002 in)

CYLINDER BLOCK

y

-+-x
Taper: A - B

Out-of-round: X - y
SEM316A

A B

r



SEM964

SEM565B

CYLINDER BLOCK

Inspection (Cont'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

0 , 2

Main bearing grade number

0 0 , 2
Crankshaft main

journal grade , , 2 3
number

2 2 3 4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2

=3
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CYLINDER BLOCK

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.

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.
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SEM1518

CYLINDER BLOCK

Inspection (Cont'd)
CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter "C" of bushing.

Micrometer

SEM903A

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 drivinq in small end bushing, ream the bushing.

Dial gauge

SEM062A

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.
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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.

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.

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

EM725

SEM5698

SEM5688

Punchmark
side

Front mark

Q Engine front

Oil hole
Cylinder No.

c
o

SEM361C

Tightening order

Engine front~

Engine

front.
or rear

Piston grade No.

b



1'" Align oil hole.
~"

C-

CYLINDER BLOCK

Assembly (Cont'd)
3. Measure crankshaft end play.

Crankshaft end play:
Standard

0.05 - 0.18 mm (0.0020 - 0.0071 in)
limit

0.3 mm (0.012 in)
If beyond the limit, replace bearing with a new one,

4. Install connecting rod bearings in connecting rods and
connecting rod caps,

• Confirm that correct bearings are used.
Refer to "Inspection".

• Install bearings so that oil hole in connecting rod aligns with
oil hole of bearing.

5. Install pistons with connecting rods.
a. Install them into corresponding cylinders with Tool.
• Be careful not to scratch cylinder wall by connecting rod.
• Arrange so that front mark on piston head faces toward

front of engine.

b. Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts to the specified
torque.

Connecting rod bearing nut:
(1) Tighten to 14 to 16 N.m

(1.4 to 1.6 kg-m, 10 to 12 ft-Ib).
(2) Tighten to 41 to 44 N.m

(4.2 to 4.5 kg-m, 30 to 33 ft-I b)
or if you have an angle wrench,
tighten bolts 60 to 65 degrees
clockwise.

6. Measure connecting rod side clearance.
Connecting rod side clearance:

Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)

limit
0.4 mm (0.016 in)

If beyond the limit, replace connecting rod and/or crankshaft.
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ST16610001
or suitable tool

MfT "---_---'

Crankshaft side

AfT

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).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine model CA18DET

Cylinder arrangement 4, in-line

Displacement cm' (cu in) 1,809 (110_39)

Bore x stroke mm (in) 83.0 x 83_6 (3.268 x 3.291)

Valve arrangement D.O_H.C_

Firing order 1-3-4-2

Number of piston rings
Compression 2

Oil 1

Number of main bearings 5

Compression ratio 8.5

Unit: kPa (bar, kg/cm', psi)/rpm

Compression pressure
Standard

Minimum

Differential limit between
cylinders

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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SERVICE DATA AND SPECIFICATIONS (5.0.5.)
-

Inspection and Adjustment

CyLINDER BLOCK

20 (0.79)-

Distortion

11----'-'--1---11 -,:::1
jH

~~-,----~~_" __l

Standard

0.03 (0.0012)

SEM528A

Unit: mm (in)

Limit

0.1 (0.004)

Inner diameter

Cylinder bore

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

83_000" 83.010 (3.2677 - 3_2681)

83.010 -83.020 (3.2681" 3.2685)

83.020 -83.030 (3.2685 - 3.2689)

83.030 - 83.040 (3.2689 "3.2693)

83.040 - 83_050 (3.2693" 3.2697)

0.2 (0.008)*

Out-of-round (X - Y)

Taper (A - B)

Difference in inner diameter between cylinders

Piston-to-cylinder clearance

Cylinder block height
(From crankshaft canter)

Less than 0.015 (0.0006)

Less than 0.010 (0.0004)

Less than 0.05 (0.0020)

0.015 - 0.035 (0.0006·0.0014)

204.75" 204.85 (8.0610 - 8.0649)

0.2 (0.008)

0.2 (0.008) **

* Wear limit

** Total amount of cylinder head resurfacing and cylinder block resurfacing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont'd)

CYLINDER HEAD

Camshaft center

H

SEM570B Unit: mm (in)

------- Standard Limit

Height (H)
125.9 - 126.1

0.2 (0.008)'
(4.957 - 4.965)

Surface d istorsion 0.03 (0.0012) 0.1 (0.004)

• Total amount of cylinder head resurfacing and cylinder block

resu rfacinq

VALVE GUIDE

t-----=-~~ 0

L

SEM571 B

Unit: mm (in)

~
Standard Service Limit

Intake Exhaust Intake Exhaust -

Length (L) 40.1 (1.579) 43.1 (1.697) 40.1 (1.579) 43.1 (1.697) -

Outer diameter (D) 10.023· 10.034 (0.3946·0.3950) 10.223 - 10.234 (0.4025 - 0.4029) -

Inner diameter (d)
6.000 - 6.018 (0.2362 - 0.2369)

(Finished slze)
-

Cylinder head hole diameter (a) 9.975'9.996 (0.3927 ·0.3935) 10.175 - 10.196 (OA006 - OA014) -

Interterence fit 0.027 - 0.059 (0.0011 - 0.0023) -

Stem to guide clearance
0.020 - 0.053 0.040 - 0.073 0.020 - 0.053 0.040 - 0.073

0.1 (0.004)
(0.0008 - 0.0021) (0.0016 - 0_0029) (0.0008 - 0.0021) (0.0016 - 0.0029)

Tapping length (Q) 15.1 - 15.3 (0.594 - 0.602) -
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Exhaust

Unit: mm (in)

27.4 - 27.6
(1.079 -1.087)

5.75 - 5.85
(0.2264 - 0.2303)

22.85 -23.15
(O.8996 -0.9114)

30.500 - 30.516
(1 .2008 - 1 .2014)

30.580 - 30.596
(1-2039·1.2046)

Service

31.5 (1240)

29.9 - 30.1
(1.177 - 1.185)

33.6 - 33B
(1.323 -1.331)

5.35 - 5.45
(0.2106 - 0.2146)

Intake

36.597 - 36.613
(1.4408 - 1.4415)

36.500 -36.516
(1.4370 - 1.4376)

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 ·23.15
(O.8996 -0.9114)

EM-47

Exhaust Intake
valve

Standard

Inspection and Adjustment (Cont'd)

H

Intake

31.5 (1.240)

5.9 - 6.0
(0.232 - 0.236)

33.6 -33.8
(1.323 -1.331)

29.85 - 30.15
(1.1752·1.1870)

36.097 - 36.113
(1.4211 - 1.4218)

36.000 - 36.016
(1.4173 -1.4179)

Height (H)

Face outer diameter (D, )

Valve seat outer diameter (D 1 )

VALVE SEAT

Face inner diameter (D 3 )

Cylinder head seat recess
diameter (D)

Valve seat inner diameter !D.)

J

•



SERVICE DATA AND SPECIFICATIONS (5.0.5.)

Inspection and Adjustment (Contd)
r

VALVE HYDRAULIC VALVE L1FTER
Unit: mm (in)

T (Margin thickness)

--- I--

Valve lifter diameter
30.955 - 30.965

(1.2187 - 1-2191)

Lifter guide bore diameter
31.000 - 31.013

(1-2205·1-2210)

I I
I

I
d

[:\
o '----1;----+-,----,.---,.--,

-l
L ----

SEM188A

Unit: mm (in)------- Standard Limit

In.
34.0 - 34.2

(1 .339 . 1.346)
-

Valve head diameter (D)

Ex.
28.0 - 28.2

(1.102·1.110)
-

In.
88.8·89.0

(3.496 - 3.504)
-

Valve length (L)

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)

Standard Limit

Free height (H) 43.1 (1.697)

Spring constant
N/mm (kg/mm. Ib/in) 28.4 (2.9, 162)

Out-of-square (S) 1.8 (0.071)
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EM120

Unit: mm (in)

• 0 c

o

SEM568A

EM-49

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

A

Inspection and Adjustment (Cant'd)

CAMSHAFT AND CAMSHAFT BEARING

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 cam height - 0.2 (0.008)

Camshaft journal to bearing clearance 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 -

•



SERVICE DATA AND SPECIFICATIONS (5.0.5.)

Inspection and Adjustment (Corrtd]

PISTON, PISTON RING AND PISTON PIN Piston pin
Piston Unit: mm (in)

Piston pin outer diameter

Interference fit of piston pin to
piston pin hole clearance

Piston pin to connecting rod
bearing clearance

19.989 - 20.001
(0.7870 - 0.7874)

0- 0.004 (0 - 0.0002)

0.005·0.017
(0.0002 - 0.0007)

SEM493C

Unit: mm (in)

Grade 82.975 - 82.985
No.l 0.2667 - 3.2671 )

Grade 82.985·82.995
No.2 (3.2671 - 3.2675)

Service Grade 82.995 - 83.005
(Standard I NO.3 (3.2675 - 3.2679)

?iston skirt Grade 83.005 - 83.015
diameter (A) No.4 (3.2679·3.2683)

Grade 83.015 - 83.025

NO.5 0.2683·3.2687)

0.5 83.475·83.525

Service (0.020) (3.2864 - 3.2884)

(Oversize)
1.0 83.975 - 84.025
(0.039) (3.3061 - 3.3081)

Dimension (a) Approximately 14 (0.55)

Piston pin hole diameter
19.987·19.999 (0.7869·0.7874)

(d)

Piston-to-cvtind er bore
0.015·0.035 (0.0006·0.0014)

clearance

Piston ring
Unit; mm (in)

Standard Limit

Top
0.040 - 0.073

0.1 (0.004)
Side (0.0016 - 0.0029)

clearance
0.030 - 0.063

2nd
(00012 - 0.0025)

0.1 (0.004)

Top
0.25 - 042

1.0 (0.039)
(0.0098·0.0165)

End gap 2nd
0.38 - 0.64

1.0 (0.039)
(0.0150 - 0.0252)

Oil 0.20 - 0.76
(rail ring) (0.0079·0.0299)

1.0 (0.039)

·1
~
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SERVICE DATA AND SPECIFICATIONS (5.0.5.)

Inspection and Adjustment (Cont'd)

ONNECTING ROD

d

~-----s-----_oo-l

SEM570A

Unit: mm (in)----- Standard Limit

1ter distance (S)
132.95 " 133.05

(5.2342·5.2382) -

ld
ir 100 mm (3.94 inll

- 0.1 (0.004)

-sion
,r 100 mm (3.94 in)]

- 0.1 (0.004)

ton pin bore diameter 22.987 - 23.000. (0.9050· 0.9055)
-

aranee between piston 0.005 - 0.017
and bearing (0.0002·0.0007) -

nk pin bore diameter 48.000 - 48.013
• (1.8898· 1.8903)

-

aranee between crank 0.018 - 0.045
and bearing (0.0007·0.0018) -

end play - 0.4 (0.016)

'ithout bearing
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CRANKSHAFT

SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cant'd)

Om
Op

EM737

Out-of-round X - Y
Taper A - B A B

EM71S

Unit: mm (in)
Main journal diameter (Drn) 52_951 - 52.975 (2.0847 - 2.0856)
Pin journal diameter (Op)

44.954 - 44.974 (1.7698 - 1.7706)
Canter 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 IT.I.R']·

- 0.025 (0.0010)
Free end play 0.05 - 0.18 (0.0020 - 0_0071 ) 0.3 (0.012)
.. Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S. D. S.)

BEARING CLEARANCE
Inspection and Adjustment (Cont'd)

AVAILABLE CONNECTING ROD BEARING
Unit: mm (in)

--===------ Standard Limit

0.021 - 0.048
0.1 (0.004)Main bearing clearance

(0.0008 - 0.00191

Connecting rod bearing 0.018 - 0.045
0.1 (0.004)

clearance (0.0007 - 0.00181

AVAILABLE MAIN BEARING

Standard

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 - 1.51 0
(0.0593 - 0.0594)

Identification
color

Brown

Green

Undersize (service)Grade Thickness
number mm (in)

1.825 - 1.829
0

(0.0719 - 0.0720)

1.829 - 1.833
1

(0.0720·0.0722)

1.833·1.837
2

(0.0722 . 0.0723)

3
1.837-1.841

(0.0723 - 0.0725)

1.841 - 1$45
4

(0.0725 - 0.0726)

Identification
color

Black

Brown

Green

Yellow

Blue

0.08
(0.00311

0.12
(0.00471

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.] •

Less than 0.1 (0:004)

Less than 0.15 (0_0059)

0.25
(0.0098)

1.947 - 1.960
(0.0767 - 0.07721

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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Tool number
Tool name

ST25051001
Oil pressure gauge

ST25052000
Hose

EG17650301
Radiator cap tester
adapter

KV99103510
Radiator plate
pliers A

KV991 03520
Radiator plate
pliers B

Description

PREPARATION

SPECIAL SERVICE TOOLS

o

LC-2

Adapting oil pressure gauge
to cyl inder block

Adapting rad iator cap tester
to rad iator fi Iler neck

Installing radiator upper and
lower tanks

Removing radiator upper and
lower tanks



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

• Oil gallery

Q Oil passage

...--- By-pass passage
_ To oil pan

..---- For turbocharger

,

I,
-----~

Check valve for hydraulic valve litter
(Built in cylinder block)

SLC198A

Oil Pressure Check
WARNING:
• Be careful not to burn yourself, as the engine and oil may

be hot.
• Oil pressure check should be done in "Neutral" gear

position.

1" Check oil level.
2. Remove oil pressure switch.

lC-3



ENGINE LUBRICATION SYSTEM

SLC926

Oil Pressure Check (Cont'd)
3. Install pressure gauge.
4. Start engine and warm it up to normal operating tempera

ture.
5. Check oil pressure with engine running under no-load.

If difference is extreme, check oil passage and oil pump for
oil leaks.
6. Install oil pressure switch with sealant.
Use proper liquid sealant.

Oil pressure switch:
~: 10 - 16 N·m (1.0 - 1.6 kg-m, 7 - 12 tt-lb)

Approximate discharge pressure
kPa (bar, kg/cm2 , psi)

More than 78 (0.78,0.8, 11)
353 - 412 (3.53 - 4.12,3.6 - 4.2, 51 - 60)

Engine
rpm

Idle speed
3,000

ST25051001

M
r!.l11 - 14 '1=1

\(1.1-1.4.8-10) il

~~~~
J1114 '~~

(1.1 - 1.4.8 -10) -------~
~ : N·m (kg-m, ft-Ibl SLC201 A

Oil Pump
REMOVAL AND INSTALLATION
1. Remove drive belts.
2. Remove timing belt covers and timing belt.
3. Remove front stabilizer bar.
4. Loosen front engine mounting nuts. (Do not loosen nuts

completely.)
5. Lift up engine slightly using engine slings.
6. Remove oil pan.

7. Remove oil pump assembly with oil strainer.
8. Installation is in reverse order of removal.

LC-4

......... ",-_ •.. '- ., ",- '~-----r' '--.-' ~ •. . .... ", _.._--------------.



~ : 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 . 009 (0.0020 - 0.0035)

005 - 0.11 (0.0020 - 0.0043)

~,""ec",",

O - o ut er

~ gear

~4.5

° (0.4_0.5@-,2.9_3.6)-1'

" ° <0>.
""'" °00 Cover

< ~o . a
<0> ~

lC-5

• When installing oil pump, apply engine oil to inner and
outer gear.

• Be sure that O-ring is properly fitted.

Oil Pump (Cont'd)

DISASSEMBLY AND ASSEMBLY

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 CID

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

SLC293

SLC294

Cv.cID

Regulator
valve set

Oil pump
body

2

•



ENGINE LUBRICATION SYSTEM

~waSher

"\ Cap

-,

SLC295

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.

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



SLC207A

Oil cooler

~~}----Oil cooler stud

/

<to.l 2112.1. '5'

Oil Cooler

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

~ 29-34
(3 - 3.5, 22 - 25)

Oil cooler support

~ : N'm (kg-m, ft-Ibl

•------~-_... _-_ ..



Reservoir tank

Turbocharger

f-..--.-.--_, _

Radiator'

Cooling Circuit

ENGINE COOLING SYSTEM

----_.._---.._------.j

Cold condition

H01 cond.no-

C Heater unit

r-'---'-'--"'-'-- .---.."----- --------'------.-------------l--------=---==~L___

I

I

SLC203A

Loosen~_<~

~tr1lj~-/~ 11

,I

SMA991 B

Water Pump

REMOVAL AND INSTALLATION
1. Drain coolant from radiator

2. Remove cylinder block drain plug located at left rear of
cylinder block and drain coolant.

SLC764

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

~ 16 ·20 N'm
11.6 - 2.0 kg-m, 12 - 14 ft-Ib)

lC-8



Standard Cold type Hot tvpe "

Valve opening temperature
82 (180) 88 (190) 76.5 (170)°c (oF)

Max. valve lift 8/95 8/100 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.

Water Pump (Cont'd)
INSPECTION
1. Check for badly rusted or corroded body assembly and vane.
2" Check for rough operation due to excessive end play.

Thermostat
INSPECTION
1. Check for valve seating condition at ordinary temperatures.

It should seat tightly.

ENGINE COOLING SYSTEM

SLC343

SLC760

~~
~~y

,!Gasket ~
Thermostat

Upper

Top side

I,
1 ;



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

SLC208A

Radiator
shroud

Reservoir tan k

~3.2-4.2 F
(0.33 - 0,43,
2.4 -3.1)

Radiator lower hose

Radiator

ENGINE COOLING SYSTEM

Radiator
rubber
mounting

ttr
drain plug

lC-10



AIT model only

e
@

@

o
I

Upper tank

Sealing rubber ~

Core

LC-11

Aluminum radiator can be disassembled by using special pro
cedures and special service tools.

Radiator (Aluminum type)

• Grip the crimped edge and bend it upwards so that Tool
slips off.

Do not bend excessively.

DISASSEMBLY
1. Remove tank with Tool.

ENGINE COOLING SYSTEM

t

Lower tank

*

SLC892

SLC893

=

~----------------



ENGINE COOLING SYSTEM

2. Make sure the edge stands straight up.
3. Remove oil cooler from tank. (A/T model only)

ASSEMBLY
1. Install oil cooler. (AfT model only)
Pay attention to direction of conical washer.

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.

Conical washer~

Washer

-Oil cooler

Lower tank 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



SLC896
X

(Grip is insufficiarrt.)

LC-13

• Use pliers in the locations where Tool cannot be used.

5. Make sure that the rim is completely crimped down.
Standard height "H":

11.5 mm (0.453 in)
6. Confirm that there is no leakaqe.
Refer to "INSPECTION".

INSPECTION
1_ Apply pressure with Tool.

Specified pressure value:
157 kPa (1.57 bar, 1.6 kg/cm2

, 23 psi)
WARNING:
To prevent the risk of the hose coming undone while under
pressure, securely fasten it down with a hose clamp.
Attach a hose to the oil cooler as well. (A/T model only)

ENGINE COOLING SYSTEM

Radiator (Aluminum type)(Cont'd)
4_ Caulk tank in specified sequence with Tool.

/ EG17650301

Tank

CD ®.. \KV99103510

~ ~SLC904

Keep tool perpendicular to
the radiator.

H

r--------

=



ENGINE COOLING SYSTEM
Radiator (Aluminum type)(Cont'd)
2. Check leakage.

SLC934

Cooling Fan
DISASSEMBLY AND ASSEMBLY

~ : N·m (kg-m, ft·lb) SLC761

'?{rtp~~Fan coupling -r--;..•."~',~>0 ~J

// .' <'-.. ':' . Water
. c....." ....> "." Ij' .~ pump

/%1 pulley

L~6'10 (0.6-1.0,
4.3·7.2)-.

'-- Fan

(/
~'6'10

(0.6 -1.0,
4.3·7.2)

INSPECTION
Check fan coupling for rough operation, oil leakage or bent
bimetal.

SLC072 Turbocharger

~ : N'm (kg-m, ft-Ibl

SLC206A

\~ 16· 21
d@ (1.6'2.1,12·15)

®4J'
, L~ 16.21

(1.6·2.1,
12 - 15)

"'-- Water 0 utlet
tube

~ 11·15
(1.1'1.5,8·11)

\

~
Turbocharger @

~.-I~

~~.#J
~~ ~~ 11·15

~~;:r-:r!l (1.1 ·1.5,8 -11)

tube ~~

~ !~11-15(1.1'1.5'8'11)
• 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



Unit: mm (in)

0.11 -0.20 (0.0043-0.0079)

0.15 - 0.2610.0059 - 0.Q102)

0.21 -0.32 (0.0083 -0.0126)

0.05 - 0.09 (0.0020 - 0.0035)

0_05 - 0.11 10.0020 - 0.0043)

157 kPa (1.57 bar, 1 .6 kg/cm' , 23 psi)Leakage test pressure

OIL PUMP INSPECTION

RADIATOR

Inner gear to crescent clearance

Housing to Inner gear clearance

Housing to outer gear clearance

Outer gear to crescent clearance

Bodv to outer gear clearance

LC-15

Engine Lubrication System

Engine Cooling System

More than 78 (0.78,0.8, 11)
353 - 412 (3.53 - 4.12,

3.6·4_2,51 - 60)

Approximate discharge pressure
kPa (bar, kg/cm' , psi)

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

3,000

Engine
rpm

Idle speed

OIL PRESSURE CHECK

THERMOSTAT

Standard Cold type Hot type "

Valve opening
82 (180) 88 (190) 76.5 (170)

temperatu re DC (0F)

Max. valve lift 8/95 8/100 8/90
mmfC (jnfF) (0.31/203) (0.31/212) (0.31/194)

"For general areas only

-

=

r-'----
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ENGINE FUEL &
EMISSION CONTROL SYSTEM

SECTIONEF&EC
CONTENTS -
PREPARATION ._ EF &

PRECAUTIONS __ _..__ EF &

ENGINE AND EMISSION CONTROL OVERALL SYSTEM _.. ..__ .. EF &

ENGINE AND EMISSION CONTROL DESCRIPTION _ EF &

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION _.._ EF &

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION __ EF &

TROUBLE DIAGNOSES __ EF &

FUEL INJECTION CONTROL SYSTEM INSPECTION EF &

EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model) EF &

CRANKCASE EMISSION CONTROL SYSTEM .. .._ .._ EF &

SERVICE DATA AND SPECIFICATIONS (S.D.S.) _.. .. EF &

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".

E.C.C.S Wiring Diagram - See pull-out following EL section.

EC- 2

EC- 3

EC- 4

EC- 9

EC- 14

EC- 25

EC- 32

EC-129

EC-132

EC-134

EC-136

I



Tool number

Tool name

KV109DlOS0
Ignition timing

adapter coil set

CD KV109D0010
Ignition timing

adapter coil
CV KVl 0900015

Adapter harness

KV109D0020
Checker Box

PREPARATION

SPECIAL SERVICE TOOLS

Description

Red L.E.D. -----+-:e>--e------A-Green

M d
. h I 2 Q -,;. 1'/ L.E.D.

o e SWltc ---.-.!-;j_ _~8uzzer

switch

EF & EC-2

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

Measuring ignition timing

Reading self-diagnosis indication



E.e.u.
• Do not disassemble E.C.C.S. control

unit. (E.C.U.)

• Do not turn diagnosis mode selector
forcibly.

• If a battery terminal Is disconnected,
the memory will return to the ROM
value. The E.C.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) straight out.

BAnERY

• 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 cm
(3.9 in) away from adjacent
harnesses, to prevent an E.C.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 C.B. ham radio or a

mobile phone, be sure to observe
the following, as installation location
may affect the electronic control
systems.

1) Keep antenna as far as possible
away from electronic control units.

2) Keep antenna feeder line more than
20 Cm (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.C.C.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 atter 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

/ -, \

LE.C.C.S. control unit

EF & EC-4

SEF395H
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart
, E.e.e.s. CONTROL

~Crank angle sensor Fuel injection &
mixture ratio control /

Injectors

lqnition tirninq control )

Air flow meter

Power transistor

[ Engine temperature sensor
f

..
~Idle speed control

Auxiliary air control

-/ (A.A.C.) valve

[ Exhaust gas sensor" I ..

)Fuel pump control Fuel pump

[ Ignition switch I ..

~Air regulator control Air regulator

I I /Idle switch ..

~Acceleration cutIThrottle sensor I Air conditioner relay.. E.C.C.S. control /control
unit

~IAir conditioner switch I
Exhaust gas sensor Inspection lamps..
monitor" & self-diagnO~ (On the control unit)

)Neutral switch (MfTl
Fuel pressure control

Pressure regulator (P. R.)
Inhibitor switch (AfT) control solenoid valve

Vehicle speed sensor

Detonation sensor

[ Battery I .. "Model with catalyzer

") • Air flow meter

• Engine temperature sensor

Iv

Fail-safe function

EF & EC-7
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)EF & EC-9

E.C.C.S. Control Unit (E.C.U.)
The E.C.U. consists of a microcomputer, inspection lamps. a
diagnostic mode selector, and connectors for signal input and
output and for power supply The unit controls the engine .

The air flow meter measures the mass flow rate of intake air
Measurements are made so that the control circuit will emit an
electrical output signal corresponding to the amount of heat
dissipated from a hot wire placed in the stream of intake air.
The airflow past the hot wire removes the heat from the hot
wire. The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the
greater its resistance value. This temperature change (resist
ance) is determined by the mass air flow rate. The control
circuit accurately regulates current (I) in relation to the varying
resistance value (RH) so that VA always equals Vs. The air flow
meter transmits an output for voltage VA to the control unit
where the output is converted into an intake air signal.

Air Flow Meter

The crank angle sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 10 signal and 4 slits for
1800 signal. Light Emitting Diodes (L.E.D.) and photo diodes are
built in the wave-forming circuit.
When the rotor plate passes between the L.ED. and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are sent to the E.C.U.

SEF4Q2H

Cover Crank Angle Sensor
The crank angle sensor is a basic component of the entire
E.C.C.S. It monitors engine speed and piston position, and
sends signals to the E.C.U. to control fuel injection, ignition
timing and other functions.

SEF854B

Rotor plate
SEF971E

ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Hot wire resistance
Temperature compensation resistance
Constant resistance SE F617B

n ~1
RB IVB RA IVA

i j

Air flow c> RK

Photo diode

Wave-
forming circuit

Temperature I,------.-..e--<±l
COmpensation res",is""tO=r=,,..\*,w~

____ Hot
RH »> wire

SEF972E

For No. 2 piston

\ V
E.C.C.S. control unit!

~
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine Temperature Sensor
The engine temperature sensor detects the engine temperature,
which is dependent on engine coolant, and transmits a signal to
the E.C.U.
The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

SEF620B

Full throttle
contact point

SEF903D

Throttle Sensor and Idle Switch
The throttle sensor responds to the accelerator pedal move
ment. This sensor is a kind of potentiometer which transforms
the throttle valve position into output voltage, and emits the
voltage signal to the E.C.U. In addition the sensor detects the
opening and closing speed of the throttle valve, and feeds the
voltage signal to the AIT control unit. The idle switch actuates
in response to accelerator pedal movement.
This switch has idle contact and full throttle contact. The idle
contact is used for engine control. It closes when the throttle
valve is positioned at idle and opens when it is at any other
position.

1359045

Output voltage between
terminal No. 4 and 5

I I

I !··_--1---1'----
I 1

I :
. I

t

I

I

Supply voltage:
5V (Applied between terminal No. 4 and 6)

o
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~ 4.0
c:
w
ws:
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:::l
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:::l
o

'"Cl
c

'"
~. 6.0,------,------;------------,
o
z

~1}ldle
? o z switch
~ Not used
~, •. (Full throttle
.,r---<l 41 switch)t; 5 fThrottle

sensor
6

Throttle valve opening angle (degrees)

SEF403H

Tarrninal->
_______ Retu rn spring

»>: Core---
-~Injection nozzle

Fuel Injector
The fuel injector is a small, elaborate solenoid valve. As the
E.C.U. sends injection signals to the injector, the coil in the
injector pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con
trolled by the E_C.U. in terms of injection pulse duration .

»->:
Nozzle----- SEF404H
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Exhaust Gas Sensor (For catalyzer model)
The exhaust gas sensor, which is placed into the exhaust outlet,
monitors the amount of oxygen in the exhaust gas.
The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube
compares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve
generating power of the zirconia, its tube is coated with
platinum. The voltage is approximately 1V in a richer condition
of the mixture ratio than the ideal air-fuel ratio, while approxi
mately OV in leaner conditions. The radical change from 1V to
OV occurs at around the ideal mixture ratio. In this way, the
exhaust gas sensor detects the amount of oxygen in the
exhaust gas and sends the signal of approximately 1V or OV to
the E.C.U. A heater is used to activate the sensor.

Pressure Regulator
The pressure regulator maintains the fuel pressure at 250.1 kPa
(2.501 bar, 2.55 kq/crn', 36.3 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

SEF405H

Louver7
I

/

Zirconi~
tube
SEF406H

ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

..
>
'"Cl

l'l
-0,.

Fuel
chamber

Intake
manifold.O
vacuum

/
/ L Heater pad

L Isolation
bearing

,.",:"--- - - - -,. ---

SEF288D

:::>

s
O>

o OC--__-.L.__-----'=____

Rich - Idea'! ratio ----- Lean

Mixture ratio

Fuel Pump
The fuel pump is an electric turbine type. with the turbines
directly connected to the motor. This assembly is located in the
fuel tank.

SEF407H

Ignition Coil
The ignition coil is a small, molded type.

SEF975E

EF & EC-11
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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

'\ Terminal

\

\-Bimetal

;Slide plate
/

/

Air
flow

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.

SEF937B

Auxiliary Air Control (A.A.C.) Valve
The E.G.U. actuates the AAC. 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.

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.LG.O. solenoid valve compensates for changes in idle
speed caused by the operation of the air compressor.

SEF40BH

F.I.C.D. solenoid valw

Idle adjusting
screw.,..

Air

SEF040E

.JO-------' "- ....

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 .

Reed
switch

" Magnetic
-. /-G-'\ / line

.........j", • sI-'"
'''---,----.-/
Field plate

Magnetic line I
',," Reed

r·~~s~ sw it ch
~---=:::7- --+-----+--

"f:)
\~

Field plate

SEF624B
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Weight

/~'.~iezoe lectric
element

SEF626B

,Plunger\ ~=\ 11-
\

SEF016F

SEF256A

fttn _

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.C.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

Fuel Injection Control
INPUT/OUTPUT SIGNAL LINE

ICrank angle sensor I Engine speed

I

IAir flow meter I Amount of intake air

I

Engine coolant temperatureI Engine temperature sensor I
I

I Idle switch I Throttle valve idle position

I
E.C.C.S.

I Exhaust gas sensor I Density of oxygen in exhaust gas control
I unit

I Ignition switch I Start signal

I

I Battery I
Battery voltage

~

I Throttle sensor I Throttle valve opening angle

I Throttle valve opening speed

[ Vehicle speed sensor I
Vehicle speed

It

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 listed 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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FUEL INJECTION TIMING
Fuel is injected once a cycle for each cylinder in the firing order.

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 desiqned. 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.

Combust'gnFuel Injection

Engine

SEF6398

~ Injection pulse

No.l cylinder .

r~LOOED-LDDP E:E AND EMISSI~;~;;;;;~ ;;~~:~;~;~~:::I(:: catalyzer

I CONTROL )E.C.C.S.
, control model)
, unit _.

lnlection pulse Mixture ratio feedback system is designed to precisely control
Feed~gnal e the mixture ratio to the stoichiometric point so that the

(
Ex haust three-way catalyst can reduce CO, HC and NOx emissions. This
gas Injector system uses an exhaust gas sensor in the exhaust manifold to
sensor

check the air-fuel ratio. The control unit adjusts the injection
pulse width according to the sensor voltage so the mixture ratio
will be within the range of the stoichiometric air-fuel ratio.
This stage refers to the closed-loop control condition. The
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

No.2 Cylinder .....1L

No. 3 Cylinder-__....nL. _

No. 4 Cylinder --1nL. _

b

SEF976E
f------l engine cycle-----1
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

No.1 cylinderJl n fL--

No. 2 cylinderJl n rL.--
No. 3 cylinderJl n fL-

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 CylinderJl n fL--
~1 enginecycle---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

I 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

r------[ Power transistor I
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

SEC750A

N
2,2001,8001,400

..

Engine speed (rpm)

1,000

(

EF & EC-17

Ignition Timing Control (Cont'd)
2 During warm-up
3 At idle
4 At low battery voltage
the ignition timing is revised by the E.C.U. ac
cording to the other data stored in the ROM.

The retard system by detonation sensor is de
signed only for emergencies. The basic ignition
timing is pre-programmed within the anti-knocking
zone, even if recommended fuel is used under dry
conditions. Consequently, the retard system does
not operate under normal driving conditions.
However, if engine knocking occurs, the detona-
tion sensor monitors the condition and the signal
is transmitted to the E.C.C.S. control unit. After
receiving it, the control unit retards the ignition
timing to avoid the knocking condition.

600

A

..

Injection
pulse
width 1.25

1.50

Tp
(rnsec]

1.00

1.75

SYSTEM DESCRIPTION
The ignition timing is controlled by the E.C.U. in
order to maintain the best air-fuel ratio in re
sponse to eve~y. running c?ndition of. the engine.
The ignition timing data IS stored In the ROM
located in the E.C.U., in the form of the map
shown below.
The E.G.U. detects information such as the injec
tion pulse width and crank angle sensor signal
which varies every moment. Then responding to
this information, ignition signals are transmitted to
the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 rnsec.
A °B.T.D.C.

In addition to this,
1 At starting

t



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Speed Control
INPUT/OUTPUT SIGNAL LINE

I Crank angle sensor I
Engine speed

~

I Engine temperature sensor l Engine coolant temperature

I

I Ignition switch I
Start signal

~

I Idle switch 1 Throttle valve idle position
~r E.C.C.S.

control ,I Auxiliary air control valve I
I Neutral switch (M/T) 1 Neutral position unit

Inhibitor switch (A/T) r

I Air conditioner switch l Air conditioner operation
~

I

I Battery I
Battery voltage

~

I Vehicle speed sensor I
Vehicle speed

~

SYSTEM DESCRIPTION
This system automatically controls engine idle
speed to a specified level. Idle speed is controlled
through fine adjustment of the amount of air
which by-passes the throttle valve via A.AC. valve.
The AAC. valve repeats ON/OFF operation ac
cording to the signal sent from the E.C.U. The
crank angle sensor detects the actual engine
speed and sends a signal to the E.C.U. The E.C.U.

then controls the ON/OFF time of the AA.C. valve
so that engine speed coincides with the target
value memorized in ROM. The target engine
speed is the lowest speed at which the engine
can operate steadily. The optimum value stored in
the ROM is determined by taking into considera
tion various engine conditions, such as noise and
vibration transmitted to the compartment, fuel
consumption, and engine load.

EF & EC-18



Air Regulator Control
SYSTEM DESCRIPTION
The air regulator is controlled by the E.C.U. at the same time as
fuel pump ON-OFF control.

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

1-------_1 Fuel pump relay

Fuel pump and air regulator ON-OFF control

Ignition switch Engine
Fuel pump/

Air regulator
position condition

operation

Stopped
Operates for
5 seconds

ON Running Operates

After stopped
Stops after
1 second

START Starting Operates

Fuel Pressure Regulator Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Start signal
Ignition switch

SYSTEM DESCRIPTION
The E.C.U. activates the fuel pump for several
seconds after the ignition switch is turned on to
improve engine startability. If the E.C.U. receives a
10 signal from the crank angle sensor, it knows
that the engine is rotating, and causes the pump
to rotate- If the 1° signal is not received when the
ignition switch is on, the engine stalls. The E.C.U.
stops pump operation and prevents battery dis
charging, thereby improving safety. The E.C.U.
does not directly drive the fuel pump. It controls
ON/OFF of the fuel pump relay, which in turn
controls the fuel pump.

[crank angle sensor

ICrank angle sensor
Engine speed

IAir flow meter

Engine temperature sensor

Amount of intake air

Engine coolant temperature

E.C.C.S.
control
unit

Pressure regulator
1-----..1 control solenoid valve

[ Ignition switch
Start signal

~--
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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.

ON

START

I_~~__-
OFF

Ignition
switch --=----

ON

Solenoid
valve

OFF OFF

Operates

Does not
operate

I

I
I
I

I
I
I • 180 sec.

SEF410H

Acceleration Cut Control
INPUT/OUTPUT SIGNAL LINE

Throttle sensor

I Crank angle sensor

Throttle valve opening angle

Engi ne speed

E.C.C.S.
control

unit

Air conditioner
relay

,
j"!

SYSTEM DESCRIPTION
When E.C.U. 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



SEF422G

No.4

20 (68)

80 (176)

Engine temperature preset value
QC (oF)

~-~-==----..,.-----------

1--------+1 Exhaust gas sensor heater

Power transistor relay

Start

ELC.S.

control

unit

Running

Engine condition

Power
transistor

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 coolant temperature

Amount of intake air

Engine speed

Air flow
meter

To starter ..

Crank angle
sensor

4349
'-I----------i16 1

E.C.U. 2
3

11

OFF Ace ON ST

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

E.C.C.S.
relay

Batte-ry

Ignition ,-+-+-++-++-1
switch

Engine temperature sensor

[crank angle sensor

[ Air flow meter

SYSTEM DESCRIPTION
The exhaust gas sensor heater helps activate the
sensor quickly to stabilize closed-loop control
under all operating conditions.

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.

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

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



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.

4. Check ignition timing.
5. Install No. 1 ignition coil and ornament cover.

SEF131F

For above procedures, enlarge suitable high-tension wire end
with insulating tape as shown.

Cut.

~W.'\8)
APpf01<.

Unit: mm [In]

SEF457F

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System (Cont'd)
2. Remove No. 1 ignition coil.

Approx,
14 (0.55)

Suitable
high,tension wire

-
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Align direction marks on Tool and timing light clamp if
aligning mark is punched.

2. Connect Tool and clamp wire as shown.

Direct Ignition System (Cont'd)
• METHOD B (With Tool KV109D10S0)
1. Disconnect connector of power transistor unit.

---.c::::::
/ SEF417H

SEF455F
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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 "CO"% 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-25b ~.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

INSPECTION PROCEDURE
For catalyzer model

INSPECTION START(~--~)
~

Visually check the following:

• Air cleaner clogging

• Hoses and ducts for leaks

• Electrical connectors
• Gaskets

• Throttle valve and throttle valve switch operation

~
~

Start engine and warm it up until water temperature
indicator points to the middle of gauge.

~
Open engine hood and run engine at about 2,000

Irpm for about 2 minutes under no-load.

~
Perform E.C.C.S. self-d iagnosis. (Select mode Ill) I

OX IN.G.

ICheck, correct or replace malfunctioning parts. l
Does engine run smoothly) I

OX -l N.G.

I Check and clean injectors, and replace injectors if

II necessary.

/c, Race engine two or three times under no-load, 1c/\- then run engine at idle speed.C.

c *
Check idle speed.

MfT: 850±50 rpm
AfT: 85Q±5Q rpm (in "N" position)

O.K. N.G.SEF131 F

~ Check ignition timing with a timing~~ Adjust ignition timing by
light. Refer to page EF & EC-22. turning crank angle sensor

15°±2° B.T.O.C.
after loosing bolts which
secure it.

O.K.

""=':: -""'"'"----.-

I Iy~~~ Disconnect A.A.C. valve harness connector.

~) - )-. ~

<= I Adjust idle speed to 800 rpm by

1
= I turning idle speed adjusting screw.

1~ ~

I Connect A.A.C. valve harness connector.SEF647H

@
B

SEF477B

SEF457C
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T
Run engine at about 2,000 rpm for about 2
minutes under no-load.

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION,-------
,,'I,'

SEF477B

Race engine two or three times under no-load,
then run engine at idle speed.

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 Il)

O.K. N.G.

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 CAO<IT JOf ca<NECTOR I1~ IV,.

@lli)~iO

I-J"m,",wi
SEF547H

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 a.K.
Continuity does not exist N.G.

O.K. N.G.

\
)~~b~
~~f("'~Im:~

Reptr or replace E.C.C.S. harness.

I
• Disconnect engine temperature sensor harness

connector.
• Connect a resistor (2.5 kn) between terminals

of engine temperature sensor harness connector.
• Disconnect A.A.C. valve harness connector.

SEF333C

@

EF & EC-27
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@

Start engine and warm it up until water tern-
perature indicator points to the middle of gauge.
(Wait more than 5 minutes after engine starts.)

~
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.

After checking CO%

1) Disconnect the resistor from terminals of engine
temperature sensor harness connector.

2) Connect engine temperatu re sensor harness con-

nector to engine temperature sensor.
3) Connect A.A.C. valve harness connector.

N.G.~ OX

rl 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.

I Replace E.C.U_ I .,

" .,\ Replace air flow meter. I
I I

EF & EC-28



Confirm that engine is at normal operating tern- :l ;'H
perature. d~

~
Check and adjust idle speed and ignition tim ing. SEF457C

Idle speed: rpm MfT 850±50
AfT 850±50 (in "N" position)

Ignition timing: 15"12
0

B.T.D.C.
Refer to page EF & EC-22.

+
Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed.

+
Check "CO" with "CO"-meter.

O.K.
Idle "CO"%:

2.0 or lower

~N.G.

Turn off engine and remove air flow meter from
vehicle.

+
Drill a hole in seal plug which seals air flow meter
variable resister and remove seal plug.

+
Install air flow meter on vehicle.
Start engine and warm it up untill water tern-
perature indicator points to the middle of gauge.

+
Adjust "CO"% by turning variableresistor on air flow
meter.

Idle "CO"%:
2.0 or lower

+
Race engine two or three times under no-load, then
run engine at idle speed.

~
Check idle speed.

\

l\(JfT 850±50
N.G.

Idle speed: rpm
AfT 850±50 (in "N" position)

~O.K.

I Stop engine. I
~

( INSPECTION END )

A C§

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

EF & EC-29

For non-catalyzer model
[With "CO"-meter]
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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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INSPECTION START

EF & EC~31

c ~)

~
Confirm that engine is at normal operating tem- ,>'H
perature. d~

~
Check and adjust idle speed and ignition tim ing. SEF457C

Idle speed: rpm M/T 850±50
A/T 850±50 (in "Nu position)

Ignition timing: 15°±2° B.T.D.e.

Refer to page EF & EC-22.

~
Turn off engine and remove air flow meter from

Ivehicle.

~
Drill a hole in seal plug which seals air flow meter

variable resister and remove seal plug,

~
Install air flow meter on vehicle,

Start engine and warm it up untill water tern-

perature indicator points to the middle of gauge,

~
Race engine two or three times under no-load, then

run engine at idle.

~
Adjust mixture ratio with engine speed set at

maximum by turning variable resistor.

~
Turn variable resistor of air flow meter 2 full turns ..

counterclockwise.

I..
Check idle speed.

N.G.
Idle speed: rpm M/T 850±50

AfT 850±50 (in "N" position)

l O.K.

I Stop engine. I
l

( INSPECTION END )

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.

I

IDLE SPEEDIIGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

\\\\'\'/1/ 1

, ~4 //~2~ 5/',.
~ -: ".

.:""-1 /;/. 6 ;:

;; 0 7~

xtooor.onin 8 ---

"SMA957A

SEF648H

-,
-,

Air flow meter
Vj/

For non-catalyzer model
[Without "CO"-rneter]
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair
INTRODUCTION
The engine has an electronic control unit to control major sys

tems such as fuel control, ignition control, idle speed control,

etc. The control unit accepts input signals from sensors and
instantly drives actuators. It is essential that both kinds of signals
are proper and stable. At the same time, it is important that

there are no conventional problems such as vacuum leaks, fouled

spark plugs, or other problems with the engine.
It is much more difficult to diagnose a problem that occurs

intermittently rather than continuously. Most intermittent
problems are caused by poor electric connections or fau ltv
wiring. In this case, careful checking of suspicious circuits may

help prevent the replacement of good parts.
A visual check only may not find the cause of the problems.
A road test with a circuit tester connected to a suspected circuit

should be performed.
Before undertaking actual checks, take just a few minutes to

talk with a customer who approaches with a driveabllitv com
plaint. The customer is a very good supplier of information on

such problems, especially intermittent ones. Through the talks

with the customer, find out what svrnptorns are present and
under what conditions they occur.

Start your diagnosis by looking for "conventional" problems

first. This is one of the best ways to troubleshoot driveability

problems on an electronically controlled engine vehicle.

EF & EC-34



Diagnostic Procedure
EF & EC-80

DIAGNOSTIC WORKSHEET
EF & EC-36

SERVICE MANUAL
REFERENCE ITEMS & PAGES

INTERMITTENT PROBLEM
SIMULATION
EF & EC-37

_______<Self-<liagnosis
. EF & EC-64

Can not be performed ~----------

_______________<~~~~~-~;able

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)
WORK FLOW

O.K.

CHECK MAIN POWER
SUPPLY AND GROUND
CIRCUIT

CHECK IN

No

Can be
performed

LISTEN TO CUSTOMER COMPLAINTS

INSPECTION ON THE BASE OF EACH COMPONENT

FINAL CHECK

DUPLICATION OF
OPERATING CONDITIONS
THAT LEAD TO MALFUNC
TION

REPAI R/REPLACE

CHECK OUT

TROUBLE DIAGNOSES

EF & EC-35

r
I
I

I
I
I,
I
I

I
I
I

I
I
I
I
I
I
I
I
IN.G.
I I------------"'I~---------
L_

STEP 1

STEP 2

STEP 7

STEP 4

STEP 5

STEP 6

STEP 3

'., ........

-

Diagnostic Procedure
EF & EC-78



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

Customer name MR/MS Model & Year VIN

Engine # Tr ans. Mileage (kilometer)

Incident Date Manuf. Date In Service Date

0 Impossible to start 0 No combustion 0 Partial combustion

o Startabllitv
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 ):J In suburbs 0 Highway 0 Off road (up/down l

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 I I , I I I
0 10 20 30 40 50 60 MPH

Check engine light o Turned on 0 Not turned on

EF & EC-36



TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)
INTERMITTENT PROBLEM SIMULATION
In order to duplicate an intermittent problem, it is effective to

create similar conditions for component parts, under which the

problem might occur.

Perform the activity listed under Service procedure and note the

result.

r-, Variable factor Influential part Target condition Service procedu re

Made lean Remove vacuum hose and apply vacuum.
1 Mixture ratio Pressu re regu lator

Made rich Remove vacuum hose and apply pressure.

Advanced Rotate crank angle sensor counterclockwise.
2 Ignition timing Crank angle sensor

Retarded Rotate crank angle sensor clockwise.

Mixture ratio Exhaust gas sensor Suspended Disconnect exhaust gas sensor harness connector.
3*

feedback control Control unit Operation check Perform self-diagnosis (Mode I!II) at 2,000 rpm.

Raised Turn idle adjust screw counterclockwise.
4 Idle speed I.A.A. unit

Lowered Turn idle adjust screw clockwise.

Electric
Poor electric

Tap or wiggle.
connection Harness connectors

connection or5
(Electric and wires Race engine rapidly. See if the torque reaction of

continuity)
faulty wiring

the engine unit causes electric breaks.

Cooled Cool with an icing spray or similar device.

6 Temperature Control unit Heat with a hair drier.
Warmed

[WARNING: Do not overheat the unit.]

Wet
7 Moisture Electric parts Damp [WARNING: Do not directly pour water on

components. Use a mist spraver.]

8 Electric loads Load switches Loaded
Turn on head lights, air conditioner, rear defogger,
etc.

9
Idle switch

Control unit ON-OFF switching Perform selt-diaqnosis (Mode IV).
condition

10 Ignition spark Timing light Spark power check Try to flash timing light for each cylinder.

*For catalyzer model

EF & EC-37
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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 theservice procedure described below.
Possible causes can be checked through the service procedure shown by the mark "0 '',

\
j

EF & EC-38
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CHECK------..o Ignition coil

-L?
j SEF428H

Remove spark plugs and
check their ignition sparks.

N.G.
--+Check injector circuit.

[Seepage EF &,EC-112.1

f)

~M
.<~
--/1\ Injector

. .'! SEF280G

___-- LISTEN

Listen for injector
operating sound.

N.G.
- Check ignition signal circuit.

[See page EF & EC-90.]

_--CHECK-----.,o ,
~\/
el::"
-;d):; \ ,/

..-'( o - «I (-
(".' \ I '(-0) ~ "-
)." _ ,:- - .r Power transistor

:{//._.:..;---- unit·n_·
1/ / -:': '...~::,j.J-

SEF418H

Check flashes of timing
light for weakness.

N.G.
_ Check fuel pump and/or

related circuits.

[Seepage EF & EC-l02.)

~Adjust ignition timing.

[Seepage EF & EC-22.1

EF & EC-39

N.G.
_Check crank angle sensor

and/or related circuits.
[See page EF & EC-82.1

LISTEN

PERFORM

SEF285G

Self-diagnosis
ModeIII

CHECK

START

'i'@I.*,,\ '".5 '<,

o-~ _6""-:

Tachometer Ignition
switch

SEF281G

...---CHECK--..........

Listen for fuel pump
operating sound.

o

1
_---- ~

,.~~~-~

···~.I Fuel pump

SEF279G

Make sure tachometer
needle moves when cranking.

Perform self-diaqnosis
Mode III (for crank angle
sensorl.

SERVICE PROCEDURE

;

TROUBLE DIAGNOSES
..... Diagnostic Table (Cont'd)

SYMPTOM & CONDITION '1 Impossible to start - no combustion I
r- POSSIBLE CAUSES 0 8 8 0 0 (it f)

SPECIFICATIONS Mixture ratio (too lean) 0 0

Ignition sparks (weak, missing) 0 0
i
~

Ignition timing 0

FUEL SYSTEM Fuel pump (no operation) 0

Fuel pump relay (open circuited) 0

Injectors (no operation, clogged) 0

IGNITiON SYSTEM Ignition switch 0 0 0 0 0

E.C.C.S. relay 0 0 0 0 0

Power transistor 0 0 0

Ignition coil 0 0

Spark plugs 0

CONTROL SYSTEM Crank angle sensor 0 0 0 0 0

-



TROUBLE DIAGNOSES

SYMPTOM & CONDITION

SPECIFICATIONS

FUEL SYSTEM

Diagnostic Table (Cant'd)

2 Impossible to start - partial combustion

POSSIBLE CAUSES 0 f) 8 0 e
Mixture ratio 0 0 0

Fuel pressure (too low) 0

Ignition timing 0

Fuel pump 0
,--,----

Fuel pump relay (open circuited) 0

Injectors (clogged) 0

SERVICE PROCEDURE

LISTEN LISTENo

I~~~ I Fuel pump

SEF279G

NG.
_____ Check fuel pump and/or

related circuits.
[See page EF & EC-102.]

fj

~
>/'/1 Injector

< 11
< • SEF280G

N.G.
___ Check injector circuit,

[seepage EF & EC-112.]

Listen for injector operating
sound.

MEASURE

e Fuel pressure gauge

(j@
"\\ saszaso

Improved_~?~~~:E +

SEF291G

~--APPL Y --_....

Listen for fuel pump
operating sound.

IOK

CHECK--_....

Remove vacuum hose from
pressure regulator, and
apply vacuum and/or
pressure, and try to start.

_Adjust ignition timing.

[see)age EF & EC-22.J

Connect vacuum hose to
pressure regulator and
measure fuel pressure.

1
Check idle mixture
ratio.
[See page EF & EC-25.1

Check ignition timing.

EF & EC-40



N.G.

CHECK-----".....
(;) Ignition coil

.:
I SEF428H

CRANK

(( START

-",W, ~*18: ~ ~

~ Ignition
Engine temp. switch
sensor SE F292G

Start with engine temp.
sense r eo nnecto r
disconnected.

Remove spark plugs and
check their ignition sparks
by cranking.

Check the sensor circuits.
(See page EF & EC-86+------,
(engine temp, sensor),
page EF & EC-82
(crank angle sensorl.l

~ Clean the POrtS and/or
throttle valve.

,~--...... Check idle mixture
ratio.
(Seepage EF & EC-25.J

For crank
angle sensor

Fuel pressure

Connect vacuum hose to
pressure regulator and
measure fuel pressure.

MEASURE

Throttle chamber

"

Check throttle chamber
ports and vaive for clogging.

PERFORM

Self-diagnosis
Mode 1II

Improved ..

For engine
Perform self-diagnosis Mode temp. sensor
III (for engine temp. sensor
and crank angle sensor).

EF & EC-41

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

CHECK~
01 N.G. . .. . ._

I; " '=-'-:._.._ / -- Check Ignition signal Ci<CUIt.
i! ·KV109D10S0 (Seepage EF & EC-gO.l
J \ ....~.

,\../ .I\ .~-( ("--
~. I Power transistor

~-...;::.-- unit
- /L-"-

,./~/'~....--_._::::.~- -- _ :::e----::! ~--

SEF418H

REMOVE

SEF291G

e
Pressure regulator

Check flashes of timing
Iight for weak ness.

Remove vacuum hose from
pressure regUlator, and try
to start.

N.G.
------. Check starter circuit.

(Seepage EF & EC-104.]

N.G.
--to Check injector circuit.

[Seepage EF & EC-112.J

SEF2BOG

LISTEN

PERFORM

Self-diagnosis
Mode IV

SEF287G

o

~
.-//\ Injector

r .'!

Perform self-diagnosis
MOde IV (for start signal).

____--CHECK

Check ignition timing.l N.G.

Adjust ignition timing.
(See page EF & EC-22.1

Check vacuum hose of pres
sure regulator for clogging.l N.G.

Repair or replace the hose.

SYMPTOM & CONDITION 3! Impossible to start - partial combustion (not affected by throttle position)I
POSSIBLE CAUSES • • 8 8 9 0 • Cl) CD • Ql

1------
~"~-

SPECIFICA nONS Mixture ratio 0 0 0
f---'--~""-'------"'-

Fuel pressure (too low l 0 0 0
r--------" "------,,,.----. ,"

Ignition timing 0-------'_._---- - ,.,---------- ...
FUEL SYSHM Fuel filter (clogged) 0

c----.-----.. - "---_..__._--, -._---
Fuel line (clogged) 0..-----'- ..--
Injectors (clogged) 0
~------'--' ".,._---'. -

Pressure regulator 0
,~ ~.,

Pressure requleror vacuum hose (clogged) 0
~~---... - r-'- -_ ..- ...

IGNITION SYSTEM Spark plugs (wet with fuel) 0
_.,.-----------~_ ... .. _.

Igni1;ion switch 0 0 0

INTAKE SYSHM~
--'"- ..... _.",,"

Thrortte chamber (wi1;h ports clogged) 0
""- .,-,- ."

~---
Throttle valve (dogged) 0,._.._-- ,,- _..~

-~ ""
CONTROL SYSTEM Engine temperature sensor 0 0

~._.. ,,--" ~~_.~

Crank angle sensor 0 0 0

SERVICE PROCEDURE

r---'----

•



POSSIBLE CAUSES 0 8 8 0 0
INTAKE SYSTEM Throttle chamber (with ports clogged) 0

Throttle valve (clogged) 0

Air regu later (stuck closed) 0

CONTROL SYSTEM Engine temperature sensor 0

Idle switch 0

Neutral switch 0

SYMPTOM & CONDITION

SERVICE PROCEDURE

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

4 Impossible to start - partial combustion (throttle position changes
combustion quality)

CHECK CHECK
0 N.G. f)

Throttle chamber N.G_Throttle chamber ~ Clean the ports. -----+ Clean the valve.

S>~ m~ottl: valve
SEF290G

Check throttle chamber Check throttle valve for

ports for clogging. clogging.

CHECK PERFORM
@)

iit
N.G_ le

____ Check air regulator and/or Self-dragnosis
its circuit. Mode Ill/IV
[Seepage EF & EC-ll0.l

Perform self-diagnosis Mode
III (for engine temp. sensor),
Mode IV (for idle switch).

SEF293G

Make sure air regulator stays
open before warm-up

0
CHECK

N.G.
START ------. Check neutral

• t • @* ~witch a~r
1, \ 1,.5 ........ Its circurt

o-~ _6""'-: [See page EF & EC-116J

Tachometer Ignition
switch

SEF281G

Make sure tachometer
indicates about 300 rpm
while cranking.

EF & EC-42



...,

N.G.
-----+ Check the malfunctioning

switches and/or circuits.
[Seepage EF & EC-l04
(start signal),
page EF & EC-94
(idle switch).]

PERFORM

Self-diagnosis
Mode IV

SEF285G

Perform self-diagnosis
Mode IV (for start signal
and idle switch).

N.G. (less than 12V)
-Charge the battery.

MEASURE

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

51 Hard to start - before warm·up I

Measure battery voltage.

EF & EC-43

CD CRANK

n5
N.G.

START -------+ Check sensor circuit.
It [See page EF & EC-86

i() :: ~ @ (engine temp. sensorl.]

9 Ignition
Engine temp. switch
sensor SEF292G

Start with engine temp.
sensor connector
disconnected.

N.G.
___ Check air regulator and/or

its circuit.

[Seepage EF & EC-110.l

N.G.---

CHECK

PERFORM

Self-diagnosis
Mode III

N.G.
START ---

2 l'@1.1t1,\ 1;5 ........

o-~ _6 ~

Tachometer Ignition
switch

SEF281 G

SEF285G

o

-="~~CHECK

Make su re tachometer
indicates about 300 rpm
while cranking.

Perform sel-diagnosis
MOdeIII (for engine temp.
sensoj-] ,

Air regulator

Make sure air regulator stays
open before warm-up.

SERVICE PROCEDURE

SYMPTOM & CONDITION

POSSIBLE CAUSES 0 8 0 0 41) 0
SPECIFICATIONS Mixture ratio 0 0

IGNITION SYSTEM Ignition switch (no start signal) 0 0

INTAKE SYSTEM Air regulator 0

CONTROL SYSTEM Engine temperature sensor 0 0

Idle switch 0

Neutral switch 0

OTHERS Starter (operation too slow) 0

Battery (voltage too low) 0 0

r-------------------------------------'
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N.G,
----... Check starter circuit.

[See page EF & EC-'04.]

No
change
___ Proceed to other steps.

Improved
-------to- Proceed to other steps.

If everything is a.K.,
check fuel vapor pressure.

o 0

o
o

o

--+--+---4----l

01

o

-- ......" ......-f---.-+--i-----1

o

PERFORM

Self-diaqnosis
Mode IV

SEF374G

CRANK

FUEL LINES

o

Cool fuel lines with wet
rags. etc. and try to start,

000

0800000
o 0

o
, .....-------H----... -_. -",.

o 0

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

61 Hard to start - after warm-up I

MEASURE

Measure battery voltage,

1N.G. (less than 12V)

Charge the battery.

N.G,
___ Check sensor circuits.

[See page EF & EC-86
(engine temp. sensor),
page EF & EC-84
(air flow rneter l.l

Battery (voltage too low)

Fuel pressure

Starter (operation too slow)

POSSiBLE CAUSES

Pressu re regulator control solenoid
-"'-_·_-------++--+--+,,·--+-+--I--+---!-~

Pressure regulator vacuum hose (clogged)

Mixture ratio

Engine temperature sensor 0
f---.----,.---.--- --.. -. -----.----- --." .." 1---- .--l-----. "" .. "

Air flow meter

,0

Fuel Iine (hot fuel)
I----'-'-~---~~~~~.-~~~~____Il_~_+_____I-___I___-_J..,"___+-__+___!-___l

Pressure regulator (low fuel pressure)
.,····.,·,·--·,·-····-·--·------fl-~-·f_-_+-+-___+-_+-+_-f______l

Pressure regulator control solenoid vacuum hose,

PERFORM

Self-diaqnosis
MOde III

N,G.
ST ART --------.

'1'@/1t1,\ J,5 .......

o-~ -6 ~

Tachometer Ignition
switch

SEF281G

o

e

...----CHECK

Make sure tachometer
indicates about 300 rpm
while cranking.

FUEL SYSTEM

SPECIFICATIONS

OTHERS

IGNITION SYSTEM

CONTROL SYSTEM

SYMPTOM & CONDITION

SERVICE PROCEDURE

1-------_._._.

SEF285G SEF285G

Perform salt-dtaqnosls Mode
III (for engine temp. sensor
and air flow meter).

Perform self-<:J iaqnosis
Mode IV (for start signal).

LISTEN

Pressure regu lator
control solenoid

N,G.-
Listen for clicking sound
from pressure regulator
control solenoid when
applying battery voltage.

~ N.G. 10.K.
Replace the solenoid.

Check the solenoid circuit.

[See page EF & EC-114.J

Check terminal voltage of
pressure regulator control
solenoid while cranking.

. CHECK

o K Pres~egulator
--------+- control solenoid

¥
START

~@j
Ignition

SEF294G switchSEF287G

...----CHECK

Check vacuum hose of
pressure regulator for

clogging. 1N.G.

Repair or replace the hose.

EF & EC-44



Check ignition sparks.

N.G.

N.G.

Measure battery voltage.1N.G.

Cha rge the battery.

rMEASUREJN,G. 8
--+ Battery

O.K.
---+

1---__ Check the malfunctioning

circu its.
[See page EF & EC-S6
(engine temp. sensor),
page EF & EC-S2
(crank angle sensor),
page EF & EC-94
(idle switchl.l

CHECK--~

Ui> Ignition coil

.:
, SEF428H

1-----.... Repair or replace the hose.

MEASURE

Sel f-d iagnosis
Mode Ill/IV

START

\1'@/1t1, I #,,5 .......

o_~ _0"""-;

Tachometer Ignition
switch

SEF281G

o
SF",k'~G.F

S SEF299G

PERFORM

SEF298G

Check vacuum hose of
canister for air leaks.

Make SUre tachometer
indicates about 300 rpm
while cranking.

Remove spark plugs and
measure their gaps.

Perform self-diagnosis Mode
III (for engine temp.

sensor and crank angle sensor),
Mode IV (for idle switch).

N.G.
Replace the wires.~

Fuel pressure

TROUBLE DIAGNOSES

Diagnostic Table (Oont'd)

71 Hard to start - every time I

Connect vacuum hose to
pressure regulator and
measure fuel pressure.

N.G.
_Check fuel pump and/or

related circuits.

[Seepage EF & EC-l02,J

N.G.
---+ Check ignition signal circuit.

[Seepage EF & EC-90.]

No change

--+ [Proceed to other steps.l
e

,/

START

~

LISTEN

~
.

Pressure
regulator

SEF291G

o

~,
~ FF·'FFmF

SEF279G

Listen for fuel pump
operating sound.

CRANK
Crank angle

Sensor Retard...
(~

Advance

EF & EC-45

Check flashes of timing
light for weakness.

Ignition

switch Check idle mixture;]
:-c ---S-E-F-4-2-7-----H rat 10.

~d~ance/retard ignition [See page EF & EC-25 1
timing and try to start. Improved

o REMOVE fI MEASURE

-------li>

Remove vacuum hose
from pressure regulator,
and try to start.

CHECK

SYMPTOM & CONDITION

SERVICE PROCEDURE

POSSIBLE CAUSES 0 49 8 0 ., 0 0 0 0 4D ID

SPECIFICATIONS Mixture ratio 0 0 0
-, .,,- -~"-

Fuel pressure 0 0

Ignition sparks {missinq] 0 0

Ignition timing
_.~~

_.~~ "..
0

~--_., -"
FUEL SYSTEM Fuel pump (improper operation) 0

Fuel line (clogged) 0-,
Canister (air leaks) 0

Pressure regulator [low fuel pressure] 0.------
IGNITION SYSTEM Spark plugs (improper gap) 0

CONTROL SYSTEM Crank angle sensor
-

0 0 0

Engine temperature sensor
"- "'~

0
~.__.__.~~ " .....,,~,

Idle switch 0_. "_."- ~~-.

Neutral switch 0

OTHERS Starter (operation too slow) 0 i

Battery (voltage too low) 0 0

b



TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION si Hard to start - morning after a rainy day I

POSSIBLE CAUSES 0 f) 0 0
SPECIFICATIONS Ignition sparks (weak) 0 0

IGNITION SYSTEM Power transistor 0 0
Ignition coil 0 0 0
Spark plugs (improper gap) 0 0

SERVICE PROCEDURE

o CHECK~, N.G.
~1/ I'~I' @i..>... / ------f> Check ignition signal circuit.
)~?jr,., KV109D10S0 [Seepage EF & EC.eO.l
,0 I \ /-;Cd ")' hi (-

j \ .' .- '....... / Po~er.!ransistor

~~/'.; ._~-~""" unl~ ... ~
!/~-.. ::.ut--

SE F418H

Check flashes of timing
light for weakness.

Remove spark plug\ and
measure their gaps. )
(For conventional type plug)

Can start
------f>Replace the parts.

__---DRY-----...

~g",,,~",,8

"''''H ~"J
Dry ignition coil and
try to start.

NO
change 0
------f>

MEASURE

I
~Gap

Spark plug

SEF299G

a.K.-----.
CHECK __---..

e 'I§"
.e:

I SEF428H

Check ignition sparks.

-
EF & EC-46

.-..,



POSSiBLE CAUSES 0 8 .. 0 0 (it

SPECIFICATIONS Mixture ratio 0 0 0

Ignition timing 0

INTAKE SYSTEM Blow-by hose (clogged) 0

Air regulator (stuck closed) 0

CONTROL SYSTEM Engine temperatu re sensor 0 0

N.G.
__Clean or replace the hose.

~~~'
I SEF300G

.-=--CHECK

Check blow-by hose for
clogging.

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

91 Abnormal idling - no fast idle I

N.G.
__Check air regulator and/or

its circuit.
[Seepage EF & EC-l10.]

o~--CHECK -----..

Make sure air regulator
stays open before warm-up.

SYMPTOM & CONDITION

SERVICE PROCEDURE

C) N.G.
__ Check idle mixture

~
.p~~;~UURME ratio.

(See page EF & EC-25.]

Pressure
regulator

SEF284G

--=--CHECK

APply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.

Improved
_ Adjust ignition timing.

[See page EF & EC-22.]

SEF291G

Timing
light

Check ignition timing.

PERFORM

Self-diagnosis
MOde III

SEF285G

N.G.- o g N.G.
START --Check sensor circuit.
~ [See page EF & EC-86

i"() ~ ~ ~ (engine temp. sensorl.l

9 Ignition
Engine temp. switch
~nwr SEF292G

I'
I

EF & EC-47

Start with engine temp.
sensor connector disconnected.

Perform self-d iaqnosis
Mode HI (for engine
temp. sensor).

'h
I

\--------------_...._------------



SERVICE PROCEDURE

TROUBLE DIAGNOSES

f)
CHECK

0
CHECK o CHECK

Throttle chamber Throttle chamber

~BIOWb'

e~
~b",'

~-. ··/·1 ~ "/

SEF289-G' :SEF300G I SEF290G
Check blow-by hose for Check throttle chamber Check throttle valve forclogging.

1"G
POrts for clogging. clogging. rGr

Clean or replace the hose. Clean the POrts. Clean the valve.

o---=--CHECK

Timing
light

Diagnostic Table (Cont'd)

Adjust ignition timing.
[See page 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 rottle valve (clogged) I..
CONTROL SYSTEM Crank angle sensor 0' .._-

Air flow meter

i 1
i 0 I1----- ---_.---.__.._--.

Engine temperature sensor 0 0

SYMPTOM & CONDITION 10 Abnormal idling - low idle (after warm-up)

....---APPLYo

~
.VACU UM

_ PRESSURE

-- Pressure
regulator

SEF291 G

Improved
----+ Check idle mixture

ratio.
[Seepage EF & EC-25.]

No change
----. Check load signal Circuit.

[See EL saction.]

~PERFORM

Self-diagnosis
Mode III

SEF285G

Perform self-diagnosis Modes
III and V (for air flow meter,
and engine temp. sensor.)1N.G .

APply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.

..._--- RUN ---....f) Check the malfunctioning

g parts and/or circuits.
START [See page EF & EC-84...-~ , _@"IIt N .G. (air f low m et er ),

E~) :;1ftl- ;ji! ------+ page EF & EC-S6
(engine temp. sensor l.]

Ignition
Engine temp. switch
sensor SE F292G

Start and run engine with
engine temp. sensor connector
disconnected.

EF & EC-48



N.G.

CHECK

CRANK

Throttle chamber
e

~SEF289G

Check sensor circuit ......-----,
[See page EF & EC-86
(engine temp. sensor).
page EF & EC-82
(crank angle sensor),
page EF & EC-84
(air flow meterl.]

(( START

'~"'U, ~
E2J~.n~ ~

'--TT-' Ignition
Engine temp. switch
sensor SE F292G

Start with engine
temp. sensor connector
disconnected.

Check throttle chamber
ports and valve far clogging.

~ N.G.

Clean the ports arid/or
throttle valve,

-
N.G.

SEF293G

PERFORM

Air regu lator

CHECK------....

Self-diagnosis
Mode 1lI

Perform self-diagnosis Mode
III (for engine temp. sensor.
crank angle sensor and
air flow meter).

Make sure air regulator
stays closed after warm-up.

~ N.G.

Check air regulator and/or
its circuit.
[See page EF & EC-ll0.l

CHECK------....
f)

Check A.A.C. valve
'andlor its circuit
[See page

EF & EC-l06.1

Fuel pressure

MEASURE

Connect vacuum hose to
pressure regulator and
measure fuel pressure.

~

Self-diagnosis
Mode IV

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

Leak

. ()
Engine Ii/~

~SEF301G

.-=--CHECK

Check intake system for

air leaks. ~O.K.

N.G·l Check throttle wire for
rough sliding.

Repair/replace the part.

Improved 0..

CHECK--_____

REMOVE

2 ·
Pressure
regulator

SEF291G

TROUBLE DIAGNOSES

Diagnostic Table (Cant'd)

EF & EC-49

o

Check the part and/ or circu it.
(See HA sect lon.]

Remove vacuum hose from
pressure regUlator, and try to start.

Check ignition timing.1N.G.

Adjust ignition timing.

[See page EF & EC-22.J

SERVICE PROCEDURE

SYMPTOM & CONDITION 11 IAbnormal idling - high idle (after warm-up) I
POSSIBLE CAUSES 0 0 0 0 0 (it 8 fit 0 tli.l 4D

SPECl FICATIONS 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 control 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
~,~~'"''"

Air flow meter 0. --
Engine temperature sensor 0 0,_.
Idle switch (remaining OFF) 0 0

OTHERS Battery (voltage too low)

Itm _



N.G.
__Check air regulator and/or

its circuit.
[See page EF & EC-110.]

SEF293G

Check A.A.C. valve
and/or its circuit.
(See page

EF & EC·106.]

e

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-25.1

SEF284G

APPLY----..

Timing
light

SEF291G

o

TROUBLE DIAGNOSES

""":--- CHECK ----....

Check ignition timing.

Apply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.

POSSIBLE CAUSES 0 8 0 0 e 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

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 121 Unstable idling - before warm-up I

SERVICE PROCEDURE

SEF285G

Perform self-diagnosis
Mode III (for
engine temp. sensor).

.~---..............

EF & EC-50

J;
f;::~:;s;~ ~r~~~~61

RUNe
N.G. ij,8

c
(ifT N.G.

~ Ignition
Engine temp. switch
sensor SEF292G

Start and run engine with
engine temp. sensor
connector disconnected.

PERFORM

Sel f-diaqnosis
Mode III

o



CHECK--~

o Pressure regulator
control solenoid

~SEF303G

Check terminal vOltage·.of
the solenoid while idling.

... N.G.

Check the solenoid circuit.

[See page EF & EC-114.J
CHECK--~

fj
Timing
light ,

__--CHECK--___

SEF298G

Check purge line for leaks.1N.G.

Repair/replace the hose.

Check ignition timing.

~N.G.

Adjust ignition timing.
[See page EF & EC-22.]

PERFORM

Self-diagnosis
Mode IV

e

SEF285G

Leak

E . (~
nglne 7/!~

~SEF301G

EF & EC-51

CHECK--_o Ignition coil

.:
I SEF428H

Perform self-diagnosis
Mode IV (for idle switch).

1N.G.

Check the idle switch circuit.

[See page EF & EC-94J

Remove spark plugs and
check their ignition sparks.

Check intake system for
air leaks.

Repair/replace the part.

1N.G.

CHECK

CHECK__~

o

rm--Blow-by

~~
I SEF300G

Check cylinder head and
gasket.
[See EM section.]

SEF309G

COMPRESSION
PRESSURE

Check blow-by hose for
leaks.

Repair/replace the hose.

Check flashes of timing
light for weakness.

~ N.G.

Check ignition signal circuit.
[See page EF & EC-90.J

MEASURE

Measure compression

pressure. 1
N.G.

SERVICE PROCEDURE

b

TROUBLE DIAGNOSES
". Diagnostic Table (Cont'd)

.SYMPTOM & CONDITION 131 Unstable idling - after warm-up I
POSSIBLE CAUSES 0 8 • 0 0 0 0 fi) 41)

SPECIFICATIONS Mixture ratio 0 0 0 0

Ignition sparks a a

;1
Ignition timing a

::.~ Compression pressure a
i

FUEL SYSTEM Fuel line (clogged):,

Canister (air leaks) 0

Pressure regulator control solenoid 0

IGNITION SYSTEM Power transistor 0 0

~
Ignition coil 0 a

INTAKE SYSTEM Blow-by hose (leaks) 0

Air duct (leaks) a
CONTROL SYSTEM Idle switch 0



SERVICE PROCEDURE

N.G.
___Check the idle switch

circuit.
[See page EF & EC-94.]

SEF285G

Self-diagnosis
Mode IV

CHECK-----..
8 Ignition coil

.:
I SEF428H

e

Remove spark plugs and
check their ignition sparks,

PERFORM

N,G.
-----lI> Repair/replace the part,Leak

r")
Engine Sir'

~SEF301G

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

Check flashes of timing
light for weakness.

CHECK-----..

SYMPTOM & CONDITION 14 rPoor driveability - stumble (while accelerating) l
POSSIBLE CAUSES 0 8 0 0 0 0 0 (j)

SPECI FICATlONS 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
a.m",'· ~..~ ,_.

OTHERS Fuel (poor qualitv l

Perform self-diaqnosis Mode III
and V (for air flow meter, crank angle
sensor and engine temp. sensor).

Remove vacuum hose from
pressure regulator. and try to drive.

"",
'-..

".",,-,<,

Improved ......._--
1----......._ Replace the sensor,

No change
1-----.... Check idte mixture

ratio.

[See Page EF & EC·25.]

DISCONNECT

\I,

E'h'"~9';~'f='"sensor

['''~ "-)

'-..-~
SEF307G

Disconnect exhaust gas
Sensor con nectar, and try
to drive.

Perform self-diagnosis
Mode IV (for idle switch).

1 +. Check idle mixture
ratio,

[Seepage EF & EC-25.J

N.G.

MEASURE

Improved 0 Fuel pressure gauge
~

I----...~ 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. sensorl.l

SEF291 G

SEF285G

PERFORM
Self-diaqnosis
Mode III

Check intake system for
air leaks.o REMOVE

Pressure regulator

EF & EC-52



SEF285G

Self-diagnosis
Mode IV

e

Perform self-diagnosis
Mode IV (for idle switch).

~N.G.
Check the id le sw itch
circuit.
[See page EF & EC-94.]

Improved
• Replace the sensor.

No change
I------J>.. Check idle mixture

ratio.
[See page EF & EC-25.J

PERFORM

E""""" 9";r:~sensor

r·~ ..
~~-'

SEF307G

DISCONNECT

E()

Disconnect exhaust gas sensor
connector, and try to drive.

1---__ Check idle mixture

ratio.

[Seepage EF & EC-25.J

Diagnostic Table (Corrtd]

TROUBLE DIAGNOSES

MEASURE
6 Fuel pressure gauge

t
p~~
" .

~ """G
Connect vacuum hose to
pressure regulator and
measure fuel pressure while
driving.

15 Poor driveability - surge (while cruising)

---~-CHECK

Check ignition timing.

l N.G .

Adjust ignition timing.

[See page EF & EC-22.l

N.G.

Improved
~

1----•• Check the malfunctioning
parts and/or circuits.

[See page EF & EC.s2
(crank angle sensor),
page EF & EC.s4
(air flow meter),
page EF & EC-90
(ignition siqnal l.]

POSSIBLE CAUSES 0 f) 9 e 0 0 fj

Mixture ratio (too lean) 0 0 0 0

Fuel pressure (Iow) 0 0

(gnition timing 0

(missing) 0

Air duct (leaks) 0

Throttle chamber (air leaks) 0

Intake manifold (gasket) (air leaks) 0

Crank angle sensor 0

Air flow meter + 0
~~-_.-

Exhaust gas sensor I 0

Idle switch 0

CHECK--~

REMOVE

Leak

Engine c~)

~SEF3Q1G

SEF285G

o

@)
Pressure regulator

~.
SEF291G

PERFORM
Selt-diaqnosis
Mode III

Check intake system for
air leaks. I

... N.G.

Repair/replace the part.

EF & EC-53

Remove vacuum hose
from pressure regulator,
and try to drive.

Perform self..<Jiagnosis Mode
III and V (for crank angle
sensor, air flow meter and
ignition signal).

INTAKE SYSTEM

IGNITiON SYSTEM

SPECIFICATIONS

CONTROL SYSTEM

SERVICE PROCEDURE



DISCONNECT

\11

EXhaUStga~/l~
sensor

(',~ ':
<'_.f~ ..

SEF307G

Disconnect exhaust gas
sensor connector, and try

to drive. 1 d

1
Improve

No change

Replace the sensor.

Check idle mixture
ratio.
[Seepage EF & EC-25.]

SEF285G

o CHECK
Throttle chamber

m.
SEF290G

PERFORM

Self-diagnosis

Mode III Self-diagnosis

~~
!,1~.

CHECK--_o Ignition coil

-L?I SEF428H

Check throttle valve for
rough movement.lN.G.

Repair/replace the part.

Perform self-diagnosis
Mode III and V (for air
flow meter).

~ N.G.

Check the malfunctioning
parts and/or circuit.
[See page EF & EC-84.]

Remo e spark plugs and
check their ignition sparks.

MEASURE
f) Fuel pressu re gauge

t
~-........

<, ""

SEF286G

Connect vacuum hose to
pressu re regulator and
measure fuel pressure while

driving. 1
Check idle mixture
ratio.

[See page EF & EC-25.)

Check ignition timing with
a tim ing light.

~ N.G.

Adjust ignition timing.

[See page EF & EC-22.)

~--CHECK -----...

Improved
~

-------+Check cylinder head and
gasket.
[See EM sect ion.]

SEF320G

CHECK-----...

MEASURE

AIR CLEANER
ELEMENT

o

e

EF & EC-54

SEF291G

SEF309G

COMPRESSION.
PRESSURE

REMOVEe
Pressure regu lator

---"~----------------

TROUBLE DIAGNOSES

Measure compression
pressure.

Check air cleaner element
for clogging.lN.G.

Replace the part.

Remove vacuum hose from
pressure regulator, and try
to drive.

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 161 Poor driveability - lack of power I

SERVICE PROCEDURE

POSSIBLE CAUSES 0 8 8 0 0 (it 8 e 0
SPECIFICATIONS Fuel pressure 0 0

Ignition timing 0

Compression pressure (too low) 0

FUEL SYSTEM Fuel pump (low fuel output) 0
.. f---1---

Fuel filter (clogged) 0

Fuel line (clogged) 0
.,

Injectors (clogged) 0

IGNITION SYSTEM Spark plugs (improper gap) 0-,. ~ ..~.
INTAKE SYSTEM Air cleaner element (clogged) 0

.~"

Throttle chamber (clogged) 0

Throttle valve (not open enough) 0
•.·.n. -

CONTROL SYSTEM Air flow meter 0
- -

Exhaust gas sensor 0



N.G.
-----. Adjust ignition timing.

[See page EF & EC,22.J

Check ignition timing.

MEASURE

Connect vacuum hose to
pressure regulator, and
measure fuel pressure while
driving.

N.G.

Improved ..

Too high
~ Check cooling system.

[See LC section.]

e
1----...... Check the malfunctioning

Self-diagnosis parts.

~
:~ ~Ode V \~~aen~a;~g~:s~n:a~;~2
~~ .._-,..~. '" ,,"'"'\ page EF & EC-84

,. (air flow meter),
page EF & EC-86
(engino; temp. sensorl.]

SEF285G

Pressure regulator

REMOVE

SEF312G

CHECK---....o Engine coolant
temperatu re,
O~~"

TROUBLE DIAGNOSES

EF & EC-55

PERFORM
Self-diagnosis
Mode III

Check engine coolant
temperature.

Perform self-diagnosis
Mode III and V (for crank
angle sensor, air flow
meter and engine
temp. sensor).

SERVICE PROCEDURE

Diagnostic Table (Cont'd)
SYMPTOM & CONDITION 17/ Poor driveability - detonation I
r-

POSSIBLE CAUSES 0 8 e 0 0
SPECIFICATIONS Mixture ratio {too lean) 0 0,._-". --Fuel pressure (Iow) 0

Ignition timing (too advanced) '0
FUEL SYSTEM Fuel filter (clogged) 0

Fuel line (clogged) 0
Injectors (clogged)

1
0

CONTROL SYSTEM Crank angle sensor (improper 10 -signals) 0
Air flow meter 0
Engine temperature sensor 0

OTHERS Engine coolant temperature (too high) 0
Fuel (low octane rating, poor quality)

b



TROUBLE DIAGNOSES

Diagnostic Table (Contd)

SYMPTOM & CONDITION 181 Engine stall - during start-up I
POSSIBLE CAUSES 0 8 e 0 " et 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
1----------- ---

IGNITION SYSTEM Spark plugs (wet with fuel, improper gap) 0-
INTAKE SYSTEM Throttle valve (not open enough) 0

CONTROL SYSTEM Exhaust gas sensor 0

SERVICE PROCEDURE

@) CHECK;l N.G.
-, "v·) I' 0-." .. - Check ignition signal circuit.
,-.' .. I 11 ._-' •'-J<) e -KY109D15~SO (Seepage EF & EC·90.1
,~~ ;j~ \''-'' \, _~i' .:
r: ..... j\'- '===,_ I e: I I •

f \ __I Power transistor..../ .,- . \~ ......>..~- unit
"1 /" --.•~ " // [i--1///'"---""-- ; _-" ..' .~~-

SEF41SH

N.G.
__Repair/replace the part.

~--CHECK

o Timing

li9~~

@~"G
Check ignition timing.

N.G
_Adjust ignition timing.

(See page EF & EC-22.1

~--CHECK

fJ Throttle chamber

m
2:"i-h rattle valve

SEF290G

Check throttle valve for
rough movement.

CHECK----....o Ignition coil

:J:!
, . SEF428H

o MEASt,JRE

)
COMPRESSION
PRESSURE

SEF309G

ratio. \11

(See page EF & EC-25.J Exhaust ga~/lP=
Improved sensor

Replace the sensor. ..4'--.;......--1 C;O ,_:
SEF307G

Shut evaporated fuel to
intake va Ive and try to drive.

1

1
DISCONNECT

i"~)

Check cylinder head and
gasket.
[See EM section.]

Measure compression
pressu re.

Remove spark plugs and
CheC\their ignition sparks.

r
APPL¥-------....

Improved No change fj)
1----+.. Check idle mixture ....1------1

~
.p~~~SUUUR~

Pressu re
regulator

SEF291G

No
change

Improved
_ Replace the canister and/or

the hoses.

Canister purge
SEF314G

__---TRy---<,

Check flashes of timing
I ight for weakness.

Apply vacuum/pressure to
pressure regulatOr after
disconnecting vacuum
hose, and try to drive.

Disconnect exhaust gas
sensor connector and try
to drive.

EF & EC-56

........._--._ .._..._-------------------



CHECK~

Spark plug I

Check spark plugs for
being foul or wet with fuel.

N.G.
__ Check the idle switch circu it.

[See page EF & EC·94.)

Self-diaqnosis
Mode IV

SEF285G

PERFORM

CHECKe

Remove spark plugs and
check their gaps and tips.
(For conventional type plug)

Perform self-diagnosis
Mode IV (for idle switch).

____~ Check idle mixture

ratio.
[Seepage EF & EC·25.J

EF & EC-57

SEF98l F

"'''''-'~------

Connect vacuum hose to
pressure regulator and
measure fuel pressure.

Check terminal voltage of
F.I.C.D. solenoid.lN.G.

Check the part and/or circuit.
[See HA section.]

Check flashes of timing
light for weakness.

~ N.G.
Check ignition signal circuit.
[Seepage EF & EC·90.]
..----CHECK

Improved
•

Check A.A.C. valve
and/or its circuit.
[See page

EF & scioe.i

MEASURE

SEF3l6G

Tachometer

REMOVE

~.
~_.-

SEF291G

o
Pressure regulator

TROUBLE DIAGNOSES

..----CHECK - -

Measure idle speed.

~N.G.

Adjust idle speed.
[Seepage EF & EC·25.J

Remove vacuum hose from
pressure regulator, and
check idling.

Diagnostic Table (Contd)
SYMPTOM & CONDITION 191 Engine stall- while idling I
....

POSSIBLE CAUSES 0 f) 8 0 0 fj 0" 0
SPECIFICATIONS Mixture ratio (too rich/too lean) 0 0 !

Fuel pressure [low]
1
0 0

!
Ignition sparks (weak, missing) 0 I

! ! 1i
Idle speed (Iow) I 0 r I

i,.'---~FUEL SYSTEM Fuel line (clogged) 0 i._"--.-.'--"". - '-..'j .- .- -'IGNITION SYSTEM Spark plugs (wet with fuel, improper gap) 0 0.. .-
INTAKE SYSTEM AA.C. valve 0 0

I
.-F.LC-D. solenoid (improper operation) 0 0

"CQNTRO'::'-SYSTEM ..,--------"

_.1
Idle switch (remaining OFF) 0._'-- ._--.. .-- .. -Neutral switch (remaining OFF) i 0

SERVICE PROCEDURE

-



TROUBLE DIAGNOSES

EF & EC-58

N.G.

CHECK--_____.

8 '~i1

L
I SEF428H

SEF285G

PERFORM
Self-diagnosis
Mode III I---.......~ Check the malfunctioning

Self-diagnosis parts and/or circuits.

~
'_ ' .~....O....d..e V (See page EF & EC-82
_. ~ (crank angle sensor),

- .>.,. "" ~"\ page EF & EC-84
(air flow meterl.l

Remove spark plugs and
check their ignition sparks.

Perform self-d iagnosis Mode
III and V (for crank angle
Sensor and air flow meter).

\

DISCONNECT

15
\11

EXhaustga~/l~
sensor

CD":
SEF307G

e

Disconnect exhaust gas
sensor connector, and try

to d1rive. limp roved

No change Replace the sensor.

Check idle mixture
ratio.

(see Page EF & EC-25.J

N.G.1----... Check cylinder head and
gasket.
(See EM section.]

POSSIBLE CAUSES 0 f) 0 0 e 0
Mixture ratio 0 0

Ignition sparks (weak, missing) 0 0

Compression pressure [low) 0

Crank angle sensor 0 0

Air flow meter 0

Exhaust gas sensor 0 0

SEF309G

MEASURE

COMPRESSION
PRESSURE

___--CHECK--____

~_ '~ 0J N.G.
\ '/ III ' ~- ._' / ---......... Check ignition signal circuit.
('1'e, {! :1<\11090;050 [Seepage EF & EC-90.l

11.-':-1/ . /
-) (;< &:-:;"-1 (

) \' 'Power transistor
---'I ~ :J'~~ .~.:::.... unit
I / '0- /"/11-'-
1/ /~ /- ~

SEF418H

Check flashes of timing
Iight for weakness during
acceleration.

e CHECK

Self-diagnosis Mode 11 N.G.

T-~;~
.,..~C1

9 times or G'l'~
more/1 0 sec. '-..lO)

at 2,000 rpm SEF373G

Check mixture ratio by flashes
of inspection lamps.

Measure compression pressure.

SPECI FICATIONS

CONTROL SYSTEM

SERViCE PROCEDURE

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 20 I Enginestall - while accelerating I



TROUBLE DIAGNOSES

CHECK-------...
8 Ignition coil

:J!!
• SEF428H

Check idle mixture
ratio.
[See page EF & EC·25.J

Replace the sensor.

Remove spark plugs and
check their ignition sparks.

DISCONNECT

Disconnect exhaust gas
sensor connector, and try
to drive.

N.G.oPERFORM

SEF285G

Self-diagnosis I---_lo Check the circuits.
Mode III Self-diaqnosis (See page EF & EC-82

~ve V (crank angle sensor},

~,-\ (:i;efl~:~~~~1
---I

EF & EC-59

Check mixture ratio by
flashes of inspection
lamps.

8 Self-diagnosis Mode II N.G. e (IISC(IIj.CT Improved
Ef'llo c.) lo

§j ~
<, ;;';-~ /1\

No change
EXhaust gas ..

9 times Or '.~
sensor

['-JO"rnors/j O sec. L,..,- J"
at 2,000 rpm SE F373G SEF307G

Check flashes of timi ng
Iight for weakness at
constant engine rev.
(1,000 to 2,000 rpm).

CHECK

Perform self-diagnosis
Mode III and V (for air flow
meter and crank angle sensor),

Diagnostic Table (Cont'd)

YMPTOM & CONDITION 21 IEngine stall - while cruising I

POSSIBLE CAUSES 0 8 9 0 0

SPECIFICATIONS 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

SERVICE PROCEDURE

b

•



TROUBLE DIAGNOSES

N.G.
------.... Check the malfunctioning

parts and/or circuits.
[See page EF & EC-90
(ignition siglal),
page EF & EC-82
(crank angle sansor}.]

.........._-......

PERFORM

Self-diagnosis
Mode V

SEF285GSEF418H

CHECK;:l N.G.
'F" __

.•~K~10:D10~0
d ~~.:)

A'i'llr"i"''''''s, Power transistor
unit

o
\

Diagnostic Table (Cont'd)

SERVICE PROCEDURE

SYMPTOM & CONDITION 22 I Engine stall - while decelerating/just after stopping I
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 (missing) 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

Check flashes of timing
light while decreasing
engine speed.

Perform self-d iaqnosis
Mode V (for ignition signal
and crank angle sensor).

MEASURE

Tachometer

N.G.
------.... Adjust idle speed.

[S~ge EF & EC-25.]

e
Check A.A.C. valve
and/or its circuit.
[See page
EF & EC-,06.]

SEF316G

Measure idle speed.

e CHECK

Self-diagnosis Mode II

9,;m:5~':~~~~l~~
more/10 sec. ctiO:3
at 2,000 rpm

SEF373G

DISCONNECT

E,"."",.;~:f>=sensor

Cfj'_:
SEF307G

Improved

---- Replace the sensor.

No change
____ Check idle mixture

ratio.
[Seepage EF & EC-25.J

Check mixture ratio by
flashes of inspection
lamps.

Disconnect exhaust gas
sensor connector, and try
to drive.

EF & EC-60

. i, 144'"



N.G.
--------J> Adj ust ignition timing.

(Seepage EF & EC-22.J

---. Check the part and/or circuit.
[See HA sectlon.]

___-- CH ECK

SE F981 F

Check terminal VOltage of
F. LC.D. solenoid.

___--CHECK

Check ignition timing.

N.G.
__Adjust idle speed.

[See page EF & EC-25.J

N.G.1---_" Check the idle switch circuit.
(See page EF & EC-94.J

Tachometer

MEASURE

PERFORM

, J ,
, I ,

1, ..... 5

o-~ -6

SEF316G

Self-diagnosis
MOde IV

TROUBLE DIAGNOSES

EF & EC-61

Check AAC. valve
and/or its circuit.
[See page

EF & EC-l06.J

SEF285G

e

o

-----CHECK

Perform self-diagnosis
Mode IV (for idle switch).

Measure id le 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

Diagnostic Table (Contd)

:,SYMPTOM & CONDITION 231 Engine5tall- while loading I

-.



SEF285G

Self-diagnosis
Mode III Self-diagnosis

Mode V

~:_~=~-
q[i~~

Perform self-d iagnosis
Mode III and V (for air flow

meted. 1
N.G.

CHECK

N.G.
----+ Adjust ignition timing.

[See page EF & EC-22.J

SEF317G

Timing

1'9ht~ -=

~~ "",.G

e~--CLEAN

Check ignition timing.

Clean the injector.

Improved
1----.,... Replace the sensor.

No change
1----.,.. Check idle mixture

ratio.
[See page EF & EC·25.1

1lI~II:CT

18
DISCONNECTe

\I,

EXhaUStga~"~
sensor

[;0:-;
SEF307G

Disconnect exhaust gas
sensor connector. and try
to drive.

N.G.

N.G.
----+ Repair/replace the part.

Improved
------+ Check idle mixture

ratio.
[See page EF & EC-25.J

CHECK __---...

SEF291G

Leak

Engine ('J

~s:::'i~duct6)'

o

REMOVE
8

Pressure regulator

Check intake system for air
leaks.

Remove vacuum hose from
pressure regulator. and try

to drive. 1
No change

o PERFORM

Self-diagnosis Mode II 1 _

~~~
9time~
more/10 sec.::::3

at 2,000 rpm SEF373G

Check mixture ratio by
flashes of inspection
lamps.

TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 24 IBackfire ~ through the intake I
POSSIBLE CAUSES 0 I) 0 0 e (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

SERVICE PROCEDURE

Check the circuits.
[See page EF & EC-84
(air flow mstarl.]

EF & EC-62



SERVICE PROCEDURE

" TROUBLE DIAGNOSES

Diagnostic Table (Contd)

;VMPTOM & CONDITION 25 IBackfire - through the exhaust I
- POSSIBLE CAUSES 0 8 9 0

,--

SPECIFI~ONS Mixture ratio (too rich) 0 0

FUEL SYSTEM Injectors (fuel leaks) 0

'~NITION SYSTEM.._ (missing) i 0- ----,,-.

INTAKE SYSTEM Air cleaner element (clogged) 0
,

~~
---- -

CONTROL SYSTEM Idle switch (remaining OFF) 0-

N_G_
--. Check the malfunctioning

part and/or circuit.
[See page EF & EC..90
(ignition signal).]

Self-diagnosis
Mode V

--------------~
~~;

PERFORM

SEF291G

Improved
--. Check idle mixture

ratio.
[Seepage EF & EC-25.J

SEF285G

o

Apply pressure to pressure
regulator "her disconnecting
vacuum hose. and try to

drive.

Perform self-d iagnosis
Mode V (for ignition signal).

EF & EC-63

N.G.

N_G.
----. Replace the element.

---_" Check idle switch and/or
its circu it.
[See page EF & EC-94_l

SEF320G

SEF285G

CHECK-----...

PERFORM

AIR CLEANER
ELEMENT

o
Self-diagnosis
Mode IV

o

Check air cleaner element
for c1ogging_

Perform self-diagnosis
Mode TV (for idle switch).

..



TROUBLE DIAGNOSES

Self-diagnosis - Description
The self-diagnosis is useful to diagnose malfunctions in major
sensors and actuators of the E.C.C.S. system. There are 5
modes in the self-diagnosis system.
Mode I and Mode Il apply only for model with catalyzer.
1. Mode I - Mixture ratio feedback control monitor A
• During closed loop condition:

The green inspection lamp turns ON when lean condition is
detected and goes OFF by rich condition.

• During open loop condition:
The green inspection lamp remains ON or OFF.

2. Mode JI - Mixture ratio feedback control monitor B
The green inspection lamp function is the same as Mode 1.

• During closed loop condition:
The red inspection lamp turns ON and OFF simultaneously
with the green inspection lamp when the mixture ratio is
controlled within the specified value.

• During open loop condition:
The red inspection lamp remains ON or OFF.

3. Mode ID - Self-diagnosis
This mode is the same as the former self-diagnosis in
self-diagnosis mode.

4. Mode N - Switches ON/OFF diagnosis
During this mode, the inspection lamps monitor the switch
ON-OFF condition.

• Idle switch
• Ignition switch "START"
• Vehicle speed sensor
5. Mode V - Real-time diagnosis

The moment the malfunction is detected, the display will be
presented immediately. That is. the condition at which the
malfunction occurs can be found by observing the inspec
tion lamps during driving test.

EF & EC-64

. "',C', ,-.,'----------------------------------...

•



b

Flashing N times

SEF872D

TROUBLE DIAGNOSES

Self-diagnosis ~ Description (Cont'd)
SWITCHING THE MODES
1. Turn ignition switch "ON".
2. Turn diagnostic mode selector on E.C.U. fully clockwise and

wait the inspection lamps flash.
3. Count the number of the flashing time, and after the

inspection lamps have flashed the number of the required
mode, turn diagnostic mode selector fully counterclockwise
immediately.

Flashing
3 times

Flashing 4 times

SEF989D

When the ignition switch is turned off during diagnosis, in
each mode, and then turned back on again after the power to
the E.C.U. has dropped off completely, the diagnosis will
automatically return to Mode I.
The stored memory would be lost if:
1. Battery terminal is disconnected.
2. After selecting Mode Ill, Mode N is selected.

However, if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of Mode I
-+ IT ---+ ill ---+ N -+ V ---+ I ... etc., and in this state the stored
memory will not be erased.

EF & EC-65



TROUBLE DIAGNOSES

• Disconnect the Checker
Box from the check
connector only when the
ignition key is in the
"OFF" position and
the inspection lamps
turn off.

• You can erase the stored
memory by changing from
diagnostic mode to Mode
IV using the mode switch
on the Checker Box.

• Connect the Checker Box
to the check connector
only when the ignition key
is in the "OFF" position.

DIAGNOSIS END

DIAGNOSIS START

(-----~)

(~~-~)
r

Service procedures and instructions except for the above are the same as
those where Checker Box is not used.

Connect Checker Box harness to the
check connector on the vehicle.

[§] 1
Start engine and warm it up to normal
operating temperature.

[!J 1
Push and hold the mode switch in the
"ON" position and wait for the inspec-
tion lamps to flash.

I!] 1
Count the number of flashes, and after
the lamps have flashed the number for
the required mode, immediately release
the mode switch.

1
Perform the required self-d iagnostic
procedure.

1
Stop engine and disconnect Checker Box
harness from the check connector on the
vehicle.

1

SEF669G

SEF667G

H

TEMP

c

-
EF & EC-66

----- -------~~---,,---------~--,_.--,._,...._'''--''-



TROUBLE DIAGNOSES

Self-diagnosis - Modes I & Il (Model with
catalyzer)
In these modes, the control unit provides the mixture ratio
monitor presentation and the mixture ratio feedback coefficient
monitor presentation.

Engine

stopped

Mode L.E.D. (Ignition

switch
Open loop condition

"ON")

Mode I
Green ON "Remains ON or OFF

(Monitor A) Red ON

Green ON "Remains ON or OFF

Engine running

Closed loop condition

Blinks

OFF

Blinks

Compensating mixture ratio

Mode II
(Monitor B) Red OFF

"Remains ON or OFF

(synchronous with green
L.E.D.)

More than

5% rich

OFF

Between 5%
lean and 5% rich

Synchronized

with green L.E.D.

More

Remains ON

"Maintains conditions just before switching to open loop

Modes I & 11 are not available for non-catalyzer model.

EF & EC-67



DISPLAY CODE TABLE

EF & EC-68

TROUBLE DIAGNOSES

Detected items

Crank angle sensor circu it

Air flow meter circuit

Engine temperature sensor circuit

Ignition signal circuit

Detonation sensor circuit

Throttle sensor circuit

No malfu nctioning in the above circuit

Code No.

11

12
-~

13

21

34

43

55

Self-diagnosis - Mode ID
The E.C.U. constantly monitors the function of these sensors
and actuators, regardless of ignition key position. If a malfunc
tion occurs, the information is stored in the E.C.U. and can be
retrieve from the memory by turning on the diagnostic mode
selector, located on the side of the E.C.U. When activated, the
malfunction is indicated by flashing a red and a green LED.
(Light Emitting Diode), also located on the E.C.U. Since all the
self-diagnostic results are stored in the E.C.U's memory even
intermittent malfunctions can be diagnosed.
A malfunctioning part's group is indicated by the number of
both the red and the green L.E.D.s flashing. First, the red LED.
flashes and the green flashes follow The red L.E.D. refers to
the number of tens while the green one refers to the number of
units. For example, when the red LED. flashes once and then
the green one flashes twice, this means the number "12"
showing the air flow meter signal is malfunctioning. In this way,
all the problems are classified by the code numbers.
• When engine fails to start, crank engine more than two

seconds before starting self-diagnosis.
• Before starting self-diagnosis, do not erase stored mem

ory. If doing so, self-diagnosis function for intermittent
malfunctions would be lost.

The stored memory would be lost if:
1. Battery terminal is disconnected.
2. After selecting Mode m. Mode N is selected.



'- 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.

200

SEF793D

....._~-'----

150

STARTER OPERATING TIMES

100

• : Malfunction detecting point

l%2//§ffA;1 : Retention term

EF & EC-69

50

i Code
[ No.

If the same diagnostic item isJ
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

~_,_ 50 times .._

11 t::////////////~

~ 1'/////////-/'//////1
e--------- --- --- - - --f---·--50~li;,;;- --t--·- --[-- --

~---, .-------1

ENGINE TEMP. 7.....
SENSOR 13 '://///////:////////1

.._. __50 times__

RETENTION TERM CHART (Example)

-



CAUTION:

During displaying Code No. in self-diagnosis mode (Mode Ilfl, if the other diagnostic mode should be done, make sure to write

down the malfunctioning Code No. before turning diagnostic mode selector on E.C.U. fully clockwise, or select the diagnostic

mode after turning switch "OFF". Otherwise self-diagnosis information stored in E.C.U. memory until now would be lost.

Write down the malfunc

tioning Code No.

SEF872D

Turn ignition switch "OFF".

See decoding chart.

Check malfunctioning parts

and/or perform real time

diagnosis system inspection.

If malfunction part is found,

repair or replace it.

I
I
I
I
I
I
I
I
I
I

_________ ~
~

J

___ Memory erasi ng procedu re _

DIAGNOSIS END

~fter the inspection lamps have flashed 4 times, turn diagnostic mode selector

on E_C.U. fully counterclockwise.

Turn diagnostic mode selector on E.C.U. fully clockwise.

Make sure that inspection lamps are dis

playing Code No. 55.

O.K.

EF & EC-70

Pull out E.C.U. from dash side panel.

After the inspection Iamps have flashed 3

times, turn diagnostic mode selector fully

counterclockwise.

1

TROUBLE DIAGNOSES

Self-diagnosis - Mode ill (Cont'd)
SELF-DIAGNOSTIC PROCEDURE

Mode III

Turn diagnostic mode selector on E.C.U.

fully clockwise.

Reinstall the E.C.U. in place.

Start engine and warm it up to normal engine

operating temperature

(Drive vehicle for about 10 min.)

Turn ignition switch "OFF".

C ~)
SEF872D

Flashing 4 times

\.



SEF044F

EF & EC-71

SEF045F

SEF043F

SEF042F

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.

ENGINE TEMPERATURE
SENSOR • The engine temperature sensor circuit

is open or shorted.
Code No_ 13 (An abnormally high or low oUtput

voltage is entered. )

(tq (o!} J-.- ::::;;;

/
Engine temperature sensor circuit

Red Green

GP ••QIW
SYSTEM INSPECTION

See page EF & EC-86.

AIR flOW METER • The air flow meter circuit is open or
sho-red.

Code No. 12 (An abnormally high Or low voltage
is eritered.l

~q (O)jt ~------- ;":::::
/ ...

Air flow meter circuit
Red Green -(

(I (I).
SYSTEM INSPECTION

See page EF & EC-84.

CRANK ANGLE SENSOR • Either 10
or 180

0
signal is not entered

,..... for the first few seconds during engine
Code No. 11 cranking.

• Either 1° or 1800
signal is not inputr--

{IQ -. often enough while the engine speed

~-.... ~ ;:::::
is higher than the specified rpm./

Crank angle sensor circuit
Red Green -(

W e
SYSTEM INSPECTION

See page EF & EC-82.

IGNITION SIGNAL • The circuit between power
transistor unit and E.C.U. is opened.

Code No. 21

~ ~ ~- ::::;;.
.1'0.;••

Ignition signal circuit
Red Green viQf). I)

SYSTEM INSPECTION
See page EF & EC-90.

Display code

>

I.
)
I
I

I

I

!
\.
1



TROUBLE DIAGNOSES

Self-diagnosis - Mode ill (Cont'd)
Malfunctioning circuit or parts Control unit shows a

malfunction signal when the
following conditions are

detected.

• The detonation sensor
circuit is open or shorted ,

Detonation sensor circuit

r-----------.J~

r-----~------------,VRed Green

Code No. 34

DETONATION SENSOR

Display code

SYSTEM INSPECTION

see page EF & EC-90.

SE F132F

SEFQ79G

THROTTLE SENSOR • Throttle sensor circuit is open or
short.

Code No. 43
(Output voltage is too high Or too

low.l

~ -.{fO) --- ~~~~:i:

"::.., ;'::;w:
Throttle circu itsensor

viRed Green

(;I@;)"(I) ••• SYSTEM INSPECTION

See page EF & EC-98.

.',

Code No. 55

Green

E.C.C.S.
normal
operation.

)
1---------....,

(I(lIJE9(@)
Red

SEF984F

._ _-.." .._----- _"" -..-- ----

EF & EC-72
-~---j
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TROUBLE DIAGNOSES

Self-diagnosis - Mode IV
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 mode IV 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 each
time switchinq is detected.

(2) Vehicle speed sensor
The switches ON/OFF status at the point when mode N 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. is
off. When vehicle speed exceeds 20 km/h (12 MPHj, the
green LED. on E.C.U. comes "ON".

EF & EC-73

•



I '

SEF872D

Check vehicle speed sensor
circuit.

Check idle switch circuit.

( )
~-------

N.G_I
Check starter signal Circuit.

Make sure that a red inspection lamp goes
"OFF"-

O.K.

OK

Lift the rear of the vehicle.

TROUBLE DIAGNOSES

Self-diagnosis - Mode IV (Cont'd)
SELF-DIAGNOSTIC PROCEDURE

Pull out E.C.U. from dash side panel.

~

r

After the inspection lamps have flashed 4
times, turn diagnostic mode selector fully
counterclockwise.

Turn ignition switch "ON".

Drive vehicle. Make sure that a green
inspection lamp goes "ON" when vehicle

speed is 20 km/h (12 MPH) or faster.

Make sure that a red inspection lamp goes
"ON" during turning ignition switch
"START"".

Turn diagnostic mode selector on E.C_U.
fully clockwise.

Make sure that a red inspection lamp goes
"ON" when depressing accelerator pedal.

SE F815D

SEF816D

SEF332D

Accelerator
pedal

O.K.

I Tom igoi"oo ,witch "r_F_F_'_'- 1

~

DIAGNOSIS END

Reinstall the E.CU_ in place.I I
( )

CAUTION:

• *If ignition switch is turned to "START" an even number of times, a red inspection lamp goes "OFF" when depressing ac
celerator pedal.

• For safety. do not turn front wheel at higher speed than required.

EF & EC-74



See decoding chart.

SEF872D

Perform real-time diagnosis

system inspection.

If malfunction part is found,

repair or replace it.

If flashing, count number of

flashes.

Turn ignition switch "OFF".

I

1

DIAGNOSIS END

O.K.

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.

TROUBLE DIAGNOSES

Make sure that inspection lamps are not

flashing for 5 min. when idling or racing.

SELF-DIAGNOSITC PROCEDURE

Reinstall the E.C.U. in place.

Turn diagnostic mode selector on E.C.U.

fully clockwise.

Turn ignition switch "OFF".

EF & EC-75

After the inspection lamps have flashed 5

times, turn diagnostic mode selector fully

counterclockwise.

Pull out E.C.U. from dash side panel.

(~__~D_I~A_G_N_O_SIS_S_T_A_R_T )

(-----)

IStart engine.

SEF332D

: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.

-

r
-



TROUBLE DIAGNOSES

IGNITION SIGNAL
• Signal from the prirnary ignition coil

Unit: sec momentarily drops off.
GREEN

, 3.2_ ~-,--2 3.2
L.ED_ r ,

-\
,

Oq:ON~
Malfunction of ignition signal

0

OFF 'll'J.~'~1.8. vi
'y I, 1/ '.'
'0.2 0.2 ' 0.2 REAL-TIME DIAGNOSTIC

INSPECTION

Seepage EF & EC-n.

• The 1
0

or 180
0

signal is momentarily

missing, or, multiple, momentary
noise signals enter.

• Abnormal, momentary increase in air

flow meter output signal

REAL-TIME DIAGNOSTIC

INSPECTION

Seepage EF & EC-77,

REAL-TIME DIAGNOSTIC
INSPECTION

See page EF & EC·n.

Control unit shows a
malfunction signal when the

following conditions are detected
(Compare with Self-diagnosis
-Mode Ill.)

Self-diagnosis - Mode V (Cont'd)
DECODING CHART

Malfunction of crank angle sensor circuit

Malfunction of air flow meter circuit

Malfunctioning circuit or parts

Unit: sec

Unit: sec
G~EEN 3.2 3.2 3.2
L. .0. T 1

-: :F: ~n
1
n
l

1 nl nIn! ri
~~J:U~JLtt.61Jll1.6t r------------------,

llo.4 \l0.4~Y 0.4
0.6 0.6 0.6

RED L_E.D_ r -~, '1 3._<1_
1
, ~~i

.u-. I

-.p' ON~--! 1--------------------,
o OFF I 1 '" I • '" I ! '

~_~:~1.6.!.~J

CRANK ANGLE SENSOR

AIR FLOW METER

Display code

SEF049F

EF & EC-76

\



SEF426H

X A bl

-
EF & EC-77

Self-diagnosis - Mode V (Cont'd)
REAL-TIME DIAGNOSTIC INSPECTION

TROUBLE DIAGNOSES

!Crank Angle Sensor, Air Flow Meter and Ignition Signal I vaila e
- Not available

:.::.
Check parts

Check Check If malfunction, perform
sequence

Check items conditions Harness Sensor & E.C.U.
the following items.

connectors actuator connectors

- Tap harness connector or During

1 component during real- real-time X X X Go to check item 2.
time diagnosis. diagnosis

2
Check harness continuity Engine

X - - Go to check item 3.
at connector. stopped .
Disconnect harness con-

3
nector, and then check Engine

X X Clean terminal surface.-
dust adhesion .to harness stopped
connector.

4 Check pin terminal bend.
Engine

X Take out bend.- -
stopped

Reconnect harness con-

5
nector and then recheck Engine

Replace terminal.X - -
harness continuity at stopped
connector.

Tap harness connector or During If malfunction codes are

6 component during real- real-time X X X displayed during real-time
time diagnosis. diagnosis diagnosis, replace terminal.



TROUBLE DIAGNOSES

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.)

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.

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.

Red
projection

SEF725H

,tlJ 'liE
.. \ \ \ I I

-, .i_. /

~~-~~
___ } .0 so: -J'

/ -,

Perform E.C.U. in
put/output signal
inspection before
replacement.

SEF330D

6. After performing this "Diagnostic Procedure", perform
E.C.C.$. self-diagnosis and driving test.

SEF649H

EF & EC-78

\.

w



-

SEF599D

SEF050F

TROUBLE DIAGNOSES
Diagnostic Procedure (Cont'd)
7. When measuring supply voltage of E.C.U. controlled com

ponents with a circuit tester, separate one tester probe
from the other.
If the two tester probes accidentally make contact with
each other during measurement, the circuit will be shorted,
resulting in damage to the power transistor of the control
unit.

8. Improve tester probe as shown to perform test easily.
9. For the first trouble-shooting procedure, perform POWER

SOURCE & GROUND CIRCUIT FOR E,C.U, check.

EF & EC-79



SEF476H

FUSE

rill
r

I GNI Tl ON
SWITCH

CTI1~

FUSIBLE
LINK

FUSE AND
FUSI BlE Ll NK

Cln RELAY BOX)

(ill)

w -+--~

w

r-, OFF ACC ON ST
1 (

2 n
3 0
4
5 (

-
BATTERY

(Eng i ne room
ha r-rie s s)

E. C. C. S.
RELAY

(Ma i n
harness)

drive

drive

R/Bi iR/S®-.__---, ,- ....J

@(Brownl@)

R/B; ~R/B

® (Gray) ®

C0 c L. H.

® ,R. H.

CB®

~··~i••

ENGINE
GROUND

1 (] - B .~===t+---l1il-R/B
?O-B

TROUBLE DIAGNOSES

"'B/~J I~/W'"R R rr----o----+I--H
-'

L..._ -------'- B/W ~ B/WU:::===~-WB/R S/R-
@0Nhi'tel@

L;S-B/R===±ti49- B/w
5D-8

58- R ~==ttt==tilS9-a/w
6o-S

CHECK
CONNECTOR

rD::\;WI I I ®1N.J2 I

~J"' ~CB®

~".~ ~ I~/w~-,
I 07~B ~~~~ =m108-8
1 09~ 8/W
116-8 (E. -F. 1.

harness)

58
4959
5060

(ill

10

58
5949
6050

E. C. C. S.
CONTROL
UNIT

Diagnostic Procedure 1
POWER SOURCE & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item)

Component location

EF & EC-80



i OK

1) Check harness continuity
between E.C.C.S. relay and
E.G.U.

Continuity should exist.
2) Check harness continuity

between E.C.C.S. relay and

battery EB terminal.
Continuity should exist.

If N.G., replace harness or

connectors.

1) Check harness continuity
between ignition switch and

battery if) terminal.
Continuity should exist.
Check harness continuity

between ignition switch and
E.C.U.
Continuity should exist.
If N.G., replace harness or

connector.

1OK

I!J lOK

_ CHECK COMPONENT

(E.C.C.S, relay).

Refer to "Electrical Components
Inspection" .

(See page EF & EC-128.)

If N.G., replace E.C.C.S. relay.

N.G. ,--- -,

~I Check ignition switch and "G"
I -I fusible link.

OK

INSPECTION START

OK

CHECK POWER SOURCE
FOR E.C.U.
1) Turn ignition switch "ON".

2) Check voltage between ter

minals@,@, ®,@and
ground.

Voltage: Battery voltage

EF & EC-81

1) Turn ignition switch "OFF".

2) Disconnect connectors

from E.C.U.
3) Check resistance between

terminals (1]), @, ®:, @,
C~q2), @, @ and ground.
Resistance:

Approximately OD.
If N.G., repair harness or
connectors.

CNSPECTION END)

TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Cont'd)

%TX1
tmnJ-

SEF515H

SEF514H

~

'------K-+ (---)l---,

III I[~~ ..""""IIE<1lE t:.I\JNI T]Of CONNECTOR 11 ~ EO
,10 20 50 60, 1 07 108 116,

~

cm

lE c..'UNIT BCONNECTOR I1 00
~ij 1~6---

SEF517H

L--- --J

f---------

....



~~

FUS)8LE
LINK

SEF477H

FUSE AND
FUSIBLE LINK

(In RELAY BOX)

@)

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

-
BATTERY

cg,L.H. drive model

® ,R_ H. dr i ve mode i

@ ,R- H_ dr i ve M/T mode I

@,Except@

(Eng i ne room
harness) FUSE

rrn
~

W ~
~BR~

G:::(J

~G=[]

E. C_ C_ S.
RELAYCRANK ANGLE

SENSOR

EF & EC-82

l

il-~~L~--~-~--~-~-~--~-~--~-~-~--~-~--~-:-n--,
~------~----------~-----I -

I

ENGINE
GROUND

B/Wji ~B/W

] Q 9-B/W=====+-_~16- R/B o-----{G B/W B/W([)-------e41-G/"(@G/6 M
42-G/.~~~~~t_J rF8' M'h IteJ@8
-'9-a/w ~
50-B
5] - G/Y
52- G/B
59-B/w'
6{]-B

® (Gray) ®

lE. F_ 1
harness)

TROUBLE DIAGNOSES

4959
5060

5949
6050

E· C. C. S.
CONTROL
UNIT

Diagnostic Procedure 2
CRANK ANGLE SENSOR (Code No. 11)

,



~ m l:tl 15
@b1:W

000
SEF519H

[CCo'UNIT

~
COH~T

E)

® trTJ
SEF520H

[!]

11 C/UNIT BCONNECTOR 11 ~~~CT." Eu
~15

42 52

€ThlclgP

~
l------'--J

11 ]Of CONNECTOR 11

~l5
C/UNIT

~i5
41 51

~

qo Ibic I Ib

TQ1
~

~
SEF521H

..

TROUBLE DIAGNOSES

Diagnostic Procedure 2 (Cont'd)

( INSPECTION START

1
Perform self-diagnosis (Mode ~( INSPECTION END )
Ill) .

Is Code No. 11 indicated?

~ 1Yes

CHECK POWER SOURCE. ~I Repair harness or connectors. I1) Disconnect crank angle sensor

harness connector.

2) Turn ignition switch "ON".

3) Check voltage between

terminal ':b) and ground.

Voltage: Battery voltage

rn lO.K. [!l

CHECK INPUT SIGNAL.
N_G_

CHECK CONTINUITYr-----
1) Reconnect crank angle sensor BETWEEN E.C.U. AND

harness connector. CRANK ANGLE SENSOR_
2) Start engine. 1) Turn ignition switch "OFF".
3) Check that pulse signals exist 2) Disconnect E.C.U. harness

in E.C.U. terminals @, ® connector.

and @. ® with logic probe. 3) Disconnect crank angle
Pulse signals should exist. sensor harness connector.
@ , @: 1

0
signal 4) Check continuity between

@, ®: 180
0

signal terminal @ and ground,

lOK terminals @ and @ r @J and

terminals @ and @. ®.
( INSPECTION END ) Resistance:

Approximately on
lO.K.

CHECK COMPONENT

(Crank angle sensor).

Refer to "Electrical Components

Inspection" .

(See page EF & EC-124.)

EF & EC-83



SEF478H

[D]~

FUSIBLE
LINK

FUSE AND
FUSIBLE LINK

(I n RELAY BOX)

®

BATTERY

(I) 'L. H. drive model

® ,R. H. dr i ve mode I

~ ,For model with catalyzer

@,Except@

FUSE

rnJ
(Eng i ne room [J]
harness)

w ~
~BR~

G::::::[]

~G:::(J

E. C. C. S.
RELAY

R/B~ (R/6

® (Gray) ®
B/W~ ~B/W

B/W$ m-B/WlL}------{)

® (WhIte) ®

EF & EC-84

SEF522H

ENGINE
GROUND

TROUBLE DIAGNOSES

Diagnostic Procedure 3

,,,, -
I

(E. F. L
harness)

AIR AIR
FLOW FLOW
METER METER

m~~g
s '91W «r?
~ ~~~~ ~ ~~~" '- '\. ......ea m t:) ~ Cl

EO er

4959
5060

5949
6050

E· C. C. S.
CONTROL
UNIT ®

-.
Air flow meter

(/ )/

AIR FLOW METER (Code No. 12)

Component location



EF & ec-ss

Diagnostic Procedure 3 (Cont'd)
INSPECTION START

1
Perform self-diagnosis (Mode

No
INSPECTION END

Ill).

Is Code No. 12 indicated?

r..1.1 1Yes

CHECK POWER SOURCE. H Repair harness or connectors.
1) Disconnect air flow meter

harness connector.
2) Turn ignition switch "ON".
3) Check voltage between

terminal iE' and ground.
Battery voltage should exist.

~ lo.K. [!]
N.G.

CHECK INPUT SIGNAL. CHECK CONTINUITY
1) Reconnect air flow meter BETWEEN E.C.U_ AND AI R

harness connector. FLOW METER.
2) Start engine and warm it up 1) Turn ignition switch "OFF"-

sufficiently. 2) Disconnect E.C.U. harness
3) Make sure that voltage exists connector.

between E.C.U. terminal ® 3) Disconnect air flow meter
and ground. harness connector.
Voltage: 4) Check continuity between

Approximately 1.5V terminals @and @" ::D and
(at idle) G!6) , and '-a' and!iV.

lOX- Resistance:

( )
Approximately on

INSPECTION END
TOK

CHECK COMPONENT
(Air flow meter).
Refer to "Electrical Components
Inspection".
(See page EF & EC-124.)

TROUBLE DIAGNOSES

~ CONNECT

l.,4DE)

SEF524H

"----1(+ -)l--_

SEF523H

I!J
[r.=[=CI\lN=;::::r:::=T=iB CONNECTOR 11

27

~

b



ENGINE
TEMPERATURE
SENSOR

(E. F_ L
harness)

TROUBLE DIAGNOSES

z.a~ L/QQFR~=========================:::J30-a -

E. C_ C_ S.
CONTROL
UNIT ®

Diagnostic Procedure 4
ENGINE TEMPERATURE SENSOR (Code No. 13)

Component location

EF & EC-86



INSPECTION END

Diagnostic Procedure 4 (Cont'd)

EF & EC-87

INSPECTION START

1
Perform self-diagnosis (Mode ~( INSPECTION END )Ill) .

Is code No. 13 indicated?

1Yes

CHECK COMPONENT N.G·"I Replace engine temperature

I
(Engine temperature sensor). sensor.
Refer to "Electrical Components
Inspection" .
(See page EF & EC-124.)

a lOK
~I I

CHECK GROUND Cl RCUIT. Repair harness or connectors.
1) Disconnect E.C.U. harness

connector.
2) Check continuity between

terminals @ and ~j)_

Continuity should exist.

rn lOK
CHECK INPUT SIGNAL N.G.
CIRCUIT.

Check continuity between ter-
minals (~) and @.
Continuity should exist.

lOK
(~---)

TROUBLE DIAGNOSES

SEF527H

[~io
~

SEF528H

mJl
--- ..<--../

C/UNI T 'jOf CONNECTOR 11

28

r C/UNiTJO[ CONNECTOR I1

~ 30



I10'

VEHICLE
SPEED
SENSOR

IGNIT10N SWITCH
ON or START

FUSE BLOCK
" (Refer to "POWER

SUPPL Y ROUT! NG"
in EL section.)

UP..

BODY
GROUND

S. M. J.
[Refer to I ast page
(Fa I dout page).]

(\J
E.
00
o C
L

6 f<l Y/BJi~ Y/B ,,)-------K> d
L O--+-----lU '(/1. Y/L -rn t
v~ @l0 ~~
cv
.- C
OlL
C,"
~.c

Ui
U]

V
cc
.- L

'"'";.c

COMBINATION METER

Diagnostic Procedure 5

TROUBLE DIAGNOSES

6~===IELECTRICI :228'7 . SPEED-
12 OMETER ---

®®

(I) ,L. H. dr I ve mode I

® ,R. H. drive model

o ,A/T model

@ ,M/T mode I

5~- Y/G----o----<L1Y/GlrY;,G
(E. F. L
harness)

E. c. C. S.
CONTROL
UNIT @

VEHICLE SPEED SENSOR

EF & EC-88



"

INSPECTION END

EF & EC-89

Diagnostic Procedure 5 (Cont'd)

INSPECTION START

1
CHECK INPUT SIGNAL. ~( INSPECTION END )
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).

IN.G.
OK

CHECK COMPONENT -- 1) Repair or replace harness.

(Veh icle speed sensor). 2) Check middle harness con-

Refer to "Electrical Components nector for proper connection.
Inspection r s 3) Check S.M.J.

(See page E F & EC-128.)

lN.G.

Repair or replace vehicle speed

sensor.

1
Reinstall any part removed.

l
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.

1
(---~)

TROUBLE DIAGNOSES

km/h

\ ' I I / ,

" 50
60 70

/,_ 40 80 ,
....30 90 ~

100-

-~

'" I

, ,.

H'· SEF804 F



FUSE

~
rill

[ll]~

FUSIBLE
Ll NK

I GNI TI ON
SWI TCH

FUSE AND
FUSI BLE Ll NK
(In RELAY BOX)

@

w

-w

r-, OFF ACC ON sr
1
2 0
3 )

4 )

5

BATTERY

-- ....--, I. ,, '
: :, ,

., ,
@V ""

~
M2 9 ::::

r- __ ~ .J L.J I

• @-w (E;;-gi~~--~{)~-~
DETONATION harness no. 2)

SENSOR

lEng i ne room
harness)

w

lE. F. I.
harness)

I +=I=====1~ ~::II ::: ~~==t1fT0- R/W R/W ~

<>+--+f------\..)R,L R'Ll !-----_+__'

@twhitel®

~"'"j ("'"~o-t-t-+---,--- R/L R/Ll }- -++++--J

r+H-Ir-t-I++-tQ--{E R,S R'B(r1)-------;

@<BrownJ®

TROUBLE DIAGNOSES

EF & EC-90

1 07~8
1 Q8-S
116-8

t - R/W'=$~:Ej=f:<ttD====12-"/"1"
~-R/G

10-8

1 1 - R/L =:::j::J1ii1t'r4i=:=:~R16-R/6 r--

2 n~ B -+-t-+t--t-': ~ -4-----1
, ,, ,, ,

__ .J 1

0~
ENGINE
GROUND

® al;l(i
w f:? IGNITION COIL
~ -~ AND SPARK PLUG

v:=!1~ ~~ ~
o -~ R' No. ,; ~~;;;;;; "'::' ®;>'®

-z- @) lMJ lMJ ® !t!t

rc=========-- '--t+-t--t-t---:=!1~ [El ~\,. ~-28~ND
~ No. 3 L,WJ LWLI tJ

- = = [!J @)
- E. C. C. S. IGNITION ~

~--Q,~ RELAY COIL RELAY ~

R/W=tj

C@ No. 2

L-_V;=!1~
(SUb- if"iIW No.
harness) ~

ENGINE
GROUND

6050 5060

POWER
Ch),LH-

POWER

E. C. C. S. TRANSISTOR drive model TRANSISTOR

CONTROL

®
UNIT ® ,R. H.

UNIT

UNIT

I~ .1 drive model [j .]CD ,A/T model

®~~~
@,M/T model @)~@1

....J3::t!JO::Cl_D-tlJ~
....J~L!Ill::C1_P·..(D~

@
........ " , ....... , ....... [!Hi .............. , "" '\.

~tt::tt:: o::a::D:: ~
Q::D::B:: l;(tE:D:: It:

"
L

Diagnostic Procedure 6

IGNITION SIGNAL (Code No. 21) & DETONATION SENSOR (Code No. 34)

ftp



EF & EC-91

Diagnostic Procedure 6 (Cont'd)
INSPECTION START

~(Perform self-diaqnosls (Mode INSPECTION END )IIn.
Is code No. 21 or 34 indicated?

Yes
!Yes CHECK COMPONENT(Code21) (Code 34) (Detonation sensor).

Refer to "Electrical Components
Inspection" .

CHECK COMPONENT (See page E F & EC·128.)
(Ignition coil).

Refer to "Electrical Components
Inspectiorr".

N.G.,(See page E F & EC·125.l

If----I Replace ignition coil.

a O.K.
@j

CHECK POWER SOURCE
N.G. I Check ignition coil relay.f---------.

1) Turn ignition switch "ON".
Continuity2) Check vo Itage between

Condition between
terminal Ji: and ground. term inals
Voltage: Battery voltage ~... and (~:

Supply 12V direct
O.K. cu rrent between Yes

terminals J) and @

Not supply No

If N.G., replace relay.

m OK
CHECK GROUND Cl RCUIT.

Fair harness or connectors. I1) Turn ignition switch "OFF".
2) Check continuity between t

terminal @ and ground. N.G.
Continuity should exist. />

I!J OK

CHECK HARNESS CON-
N.G.

TINUITY BETWEEN POWER
TRANSISTOR AND E.C.U.
1) Disconnect E.C.U. harness

connector.
2) Disconnect power transistor

harness connector.
3) Check continuity between ter-

minals ~H and CD, I and @,
:F and @.J and CD:.
Continuity:

Approximately on

OK

TROUBLE DIAGNOSES

SEF531H

SEF054F

SEF532H

=

...



Diagnostic Procedure 6 (Cont'd)

1

1) Check middle harness con

nector.

2) Repair harness or connectors.

N.G.

N.G.

1--_1 CHECK COMPONENT

(Power transistor).

Refer to "Electrical Components

Inspection".

(See page EF & EC-125.)

OX

INSPECTION END

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, CV, ®. QD and ground

with logic probe.

Pulse signal should exist.

O.K.

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, 'li,; and

(t), (~) and CID, ,if: and IJ).
Continuity:

Approximately OD,

C~ )

TROUBLE DIAGNOSES

SEF540H

Logic probe

'-'........--"---t-(±)+ -

11 : c.NNIT }Of CONNECTOR 11

12311 ~l)

00
SEF541H

Cl ~i8

/,1<= l EJ r NO. ,
~ W cylinder

~ i[illl COB No. 2

18 cylinder

.j

EF & EC~92



TROUBLE DIAGNOSES

EF & EC-93



lOLE
SW1TCH SEF482H

(E. F. J.
harness)

TROUBLE DIAGNOSES

57 57

E. C. C. s,
CONTROL
UNIT ®

Diagnostic Procedure 7
IDLE SWITCH (Switch ON/OFF diagnosis)

EF & EC-94

___ r.·.·._......~I" Ni" • .""T'.~'~-''"': l"l~"''''_'~'~':---'-'

•



TROUBLE DIAGNOSES

INSPECTION END

Check if idle switch is installed
in proper position.
If N.G., adjust it by turning idle
switch.

If O.K., replace idle switch.

CHECK CONTINUITY
BETWEEN E.C.U. AND
IDLE SWITCH.
1) Turn ignition switch "OFF"-
2) Disconnect E.C.U. connector.
3) Disconnect idle switch harness

connector.
4) Check resistance between

E.C.U. terminal ® and
terminal:~-

Resistance:
Approximately 0[2

If N.G., repair or replace
harness.

N.G.\---------..\ Repair or replace harness.

NG.
~

~c ~)

N.G.
~

INSPECTION END

Reinstall any part removed.

CHECK IDLE SWITCH
OPERATION.
1) Perform switch ON/OF F

diagnosis (in Mode IV).
2) Make sure that red L.E.D.

comes "ON" or goes "OF F"
when accelerator pedal is
depressed.

O.K.

CHECK COMPONENT
(Idle switch).
Refer to "Electrical Components
Inspection"

(See page EF & EC-124.)

EF & EC-95

•

Diagnostic Procedure 7 (Cont'd)

OX

CHECK GROUND CIRCUIT.
Check resistance between E.C.U.
terminal @ and terminal Q.
Resistance:

Approximately on

OK

INSPECTION START

CH ECK POWE R SOU RCE.
1) Disconnect idle switch harness

connector.
2) Turn ignition switch "ON"-
3) Check voltage between ter

minal:~: and ground.
Voltage:

Approximately 9 - 10V

CHECK INPUT SIGNAL.
1) Perform switch ON/OFF

diagnosis (in Mode IV).
2) Make sure red L.E. D. comes

"ON" or goes "OFF" when
accelerator pedal is depressed.

(~---)

SEF583H

~ D1SCOfllHECT

qfuID L;m E8

SEF543H

[!]

00 ~i5~i8 [[ CAlNIT El CONNECTOR 11

T
57

EJ j
SEF544H

I!l

~ ~i5~i8
11 C/UNIT El CONNECTOR 11

r
54

~
j

SEF545H

-

-



FUSE

bill

FUSIBLE
LINK

1 GNl TI ON
SW1TCH

FUSE AND
FUsI BlE LI NK

Cl n RELAY BOX)

®

8/R-,----=>---

" OFF ACC ON 5T
1 0
2 0
3 o (
4 (
5 (

(Eng i ne r o orr
harness)

@(Srown)@

~, For model with catalyzer

(E. F. 1
harness)

TROUBLE DIAGNOSES

EXHAUST
GAS
SENSOR

gL;/ (;)!!ll!l®m
CID

ENGINE
GROUND

IIS-L --- _

E_ C. C. S.
CONTROL
UNIT ®

Diagnostic Procedure 8
EXHAUST GAS SENSOR (Not self-diagnostic item)

-
BATTERY

Component location
SEF4B3H

EF & EC-96



i
·1:

Diagnostic Procedure 8 (Cont'd)

INSPECTION START

m 1
~(CHECK INPUT SIGNAL. INSPECTION END )

1) Start engine and warm it up
sufficiently.

2) Make sure green LE.D. on
E.C.U. blinks at 2,000 rpm.

[;] 1N.G.

CHECK EXHAUST GAS ~I Repair or replace harness.
ISENSOR Cl 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 [!] N.G.
connector terminal ~, to

OK
ground. -------l>- CHECK EXHAUST GAS

5) Check resistance between SENSOR HEATER Cl RCUIT.
E.C.U. terminal @ and Check resistance between ter-
ground. rninals @ and @.
Resistance: Resistance:

Approximately on Approximately on

O.K.

I!] ~
CHECK POWER SOURCE.

1) Turn ignition switch "ON".

2) Check voltage between ter- N.G. 1) Check fuse.
rninal © and ground. r-------

2) Check middle harness con-
Voltage: Battery voltage nector for proper connection.

lo.K.

Replace exhaust gas sensor.

1
Reinstall any part removed.

1
1) Warm up engine sufficiently.

N.G.
r---- Perfor-m IDLE SPEED/IGNITION

2) Set diagnosis mode to Mode TIMING/IDLE MIXTURE
I. RATIO INSPECTION.

3) Make sure that inspection (See page EF & EC-25.)
lamp (Green) on E.C.U. goes

on and off periodically more

than 9 times during 10

seconds at 2,000 rpm.

1OK

TROUBLE DIAGNOSES

~15
C'AJNIT ]Of CONNECTOR 11

,,5

SEF548H

SEF153D

cillB~i5

tJ"m,,, wire~

(;] 11 C'AJNIT]Of CONNECTOR I1~ i5
29

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

SEF547H

I!] ~ I>SCOMN£CT

~oo E8
~

[Y]
~e
'--------

000 =
SEF549H

.. EF & EC-97



THROTTLE SENSOR (Code No. 43)

SEF484H

!ll
"''''-'-''''

@.lUm-<> 1'.:.11;] I!II!l

THROTTLE
SENSOR

(E. F. 1
harness)

EF & EC-98

Diagnostic Procedure 9

TROUBLE DIAGNOSES

30-B ~~============~38-LG/B
48-l,G/R

4848

E. c. C. s,
CONTROL
UNlT ®

Component location



m
~i5cED
~

[YJ
k+1A
~

OOD ~

SEF551H

I!l

~15 ~15
11 Cl"UNIT ]Of CONNECTOR 11 @ill)

38

~

~
[ill
~~

SEF554H

~

---- ~11 CAJNIT El CONNECTOR 11 .
38 co-ET

£)
~

[YJ
je(IJ
~

ooD
=

SEF555H

INSPECTION END

INSPECTION END

Check the following items.

§ 1) Harness continuity be

tween throttle sensor

harness connector and
E.C.U.

a. Turn ignition switch
"OFF".

b. Disconnect E.C.U. harness

connector.

c. Check resistance between

Land @.
Resistance:

Approximately on
2) Middle harness connector

3) E.C.C.S. relay
(Refer to page EF & EC·128.)

~( )
----------~

N.G.
r-----------.

N.G. 1) Check harness continuity
f-------

between throttle sensor and

ground.

2) E.C.U. ground circuit.

N.G·Ir-------I Repair or replace harness.

CHECK POWER SOURCE.
1) Disconnect throttle sensor

harness connector.
2} Turn ignition switch "ON".

3) Check voltage between ter
minal Cl) and ground.
Voltage:

Approximately 5.0V

OK

O.K.

Perform self-diagnosis (Mode
Ill).

Is code No. 43 indicated?

OK

OK

CHECK GROUND Cl RCUIT.
1) Turn ignition switch "OFF"

and disconnect E.C.U. har
ness connector.

2) Disconnect throttle sensor
harness connector.

3) Check resistance between
terminal @ and E.C.U.
terminal @.
Resistance:

Approximately on

CHECK THROTTLE SENSOR
CIRCUIT.

Check resistance between ter

minal ® and E.C.U. terminal
@.
Resistance:

Approximately on

EF & EC-99

Diagnostic Procedure 9 (Cont'd)

INSPECTION START

1N.G.

EB

CHECK INPUT SIGNAL. ~( )
1} Reconnect E.C.U. harness ------------

connector and throttle sensor
harness connector.

2) Turn ignition switch "ON".
3) Make sure that voltage

between terminal ® and
ground changes when ac
celerator pedal is depressed.
Voltage:

Approximately 0.5 - 4.0V

TROUBLE DIAGNOSES

SE F553H

~15
Cd~O

SEF552H

~i5
C'UNI T BCONNECTOR 11

30

00

~i5
[ CAJNIT gt'=C=ONN=E=CT=O=R=;-11

48

-

[!1

~
i"5~11

...



, ,•. ~I :., ..~- ,'.... •"jo.""',!,~~ .. ~

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 EF & EC-124.l

1
CHECK IDLE SWITCH OFF
--->- ON SPEED.
1) Reconnect throttle sensor

harness connector.
Cl 2) 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 "N"
position) +
250±150 rpm

[Sl5) If N.G., loosen throttle
sensor installing screws,
then set idle switch 0 F F
--->- ON speed to the speci
fied value by turning
throttle sensor body.
(Connect circuit tester with
terminals @ and (li) on
idle switch side and find
out OFF --->- ON point.)

6) Tighten throttle sensor
installing screws after
setting.

EF & EC-100



r. NOTE

ih_:__

TROUBLE DIAGNOSES

EF & EC-101



c::Dl~

FUSIBLE
LINK

IGNITIOh
SWITCH

FUSE AND
FUSI BLE LI NK

(I n RELA Y BOX)

®

r":'QFF ACe ON ST
11
2 ., 0

13 0
,,
li.

-
BATTERY

I1J
m

'"o.~

i
B/e ®--~
-B/P~

(Eng i ne room
harness)

EF & EC-102

SEF268H

TROUBLE DIAGNOSES

BODY
GROUND

Diagnostic Procedure 10

~ ,L. H. dr i v e mCde I

@ ,R- H. dr i ve mode I

@mrown)®

FUEL
PUMP

v-[;J
m rdb,§
[El INIl I
[!J to ~

'" (Ma inL harness)

le-B/p~

B/Pj'B/e
(E. F. 1
harness)

E. c. c. S.
CONTROL
UNIT ®

~
~ " /

'-------~

FU EL PUMP (Not self-diagnostic item)

Component location



J

lOK

CHECK HARNESS CON

TINUITY BETWEEN FUEL

PUMP AND FUEL PUMP
RELAY.

1) Turn ignition switch "OFF".

2) Disconnect fuel pump relay.

3) Disconnect fuel pump harness

connector.

4) Check continuity between

terminals (~) and @.

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.
f-------------t

N.G ~r---------+- Replace fuel pump.

O.K.

CHECK POWER SOURCE.

1) Disconnect fuel pump harness

connector.

2) Turn ignition switch "ON"-

3) Make sure there is battery

voltage between terminalib
and ground for 5 seconds

after turning ignition switch
"ON".

INSPECTION START

Diagnostic Procedure 10 (Cont'd)

OK

INSPECTION END

EF & EC-103

OK

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

SEF556H

SEF558H

SE F557 H

'----

Jilll
1iJ-EJ

-
-I

r

--



1 A

I GNI TI ON SWI TCH
START

FUSE BLOCK ~

(Refer to "POWER 0

SUPPL Y ROUTI NG"
in EL section-)

UP...

(Ma i n
harness)

EF & EC-104

Cb) , L. H. dr i ve mode I

®' R. H. dr- i v e mode I

TROUBLE DIAGNOSES

®®

,------------(R""11""~-(E. F. 1
harness)

®®

43- OR~""1Ioa [)-------------

E- C. C. S.
CONTROL
UNIT ®

Diagnostic Procedure 11
START SIGNAL (Switch ON/OFF diagnosis)



INSPECTION END

Diagnostic Procedure 11 (Cont'd)

EF & EC-105

INSPECTION START

1
O.K. (Perform switch ON/OFF diaq- INSPECTION END )nosis (in Mode IV).

a 1N.G.

CHECK INPUT SIGNAL. N.G.
Check the following items:f---------

1) Disconnect starter motor "S" 1) "lOA" fuse and "G" fusible
terminal. link

2) Turn ignition switch 2) Ignition switch
"START" 3) Middle harness connector

3) Check voltage between ter-
minal @ and ground.
Voltage: Battery voltage
If N.G., repair harness and
connectors.

lo.K.

C )

TROUBLE DIAGNOSES

'----_-lI+ _

SEF559H

m ~~:re ClUNIT BCONNECTOR 11 l..41 '---J
~ 43

-



TROUBLE DIAGNOSES

Diagnostic Procedure 12
AUXILIARY AIR CONTROL (A.A.C.) VALVE (Not self-diagnostic item)

E. C. C. S.
CONTROL
UNIT ®

Component location

A. A. C.
SOLENOID
VALVE

~ -4m[!J

®W
"''''

(E. F. I.
harness)

CSl ,L. H. dr i ve mo cte I

® ,R. H. dr i ve mode I

(Eng i ne room
har"ess)

-
BATTERY

IGNITION
SWITCH

OFF Ace ON ST
1 0 0 )
2 0 0
3
4 (

5
w

B/R=mJ 11

FUSE

~

FUSIBLE
LINK

FUSE AND
FUSI BlE LI NK

(J n RELAY BOX)

(ill)

SEF486H

-,. ·..'>"~~~"r,;<'~"""'.JW'''"''···' .

EF & EC-106



i
I i
: I

I

I

i
j

I. '
1,
I

l
I

Check the following items:
1) "lOA" fuse

2) Ignition switch
3) Middle harness connector

CHECK CONTINUITY

BETWEEN E.C.U. AND
AA.C. VALVE.
1) Stop engine.

2) Disconnect E.G.U. harness

connector.
3) Disconnect AA.C. valve har

ness connector.

4) Check resistance between

terminals @ and (~ .

Resistance:
Approximately 0[1

N.G.
f-------+

1OK

1
CHECK POWER SOURCE.
1) Disconnect A.A.C. valve har

ness connector.
2) Turn ignition switch "ON".
3) Check voltage between ter

minal iQ: and ground.

Voltage: Battery voltage
If N.G., repair harness or

connectors.

1
CHECK COMPONENT

(AAC. v~lve).

Refer to "Electrical Components

Inspection".
(See page EF & EC-125,)

Diagnostic Procedure 12 (Cont'd)

INSPECTION START

~ 1OK

I CHEC~ INPUT SIGNAL.
I 1) Reconnect AAC. valve har

ness connector.
2) Start engine and warm it up

sufficiently.

I 3) Check voltage between E.C.U.
I terminal @ and ground_

I
Voltage:

Approximately 6 - 12V

TROUBLE DIAGNOSES

@1
SEF563H

,-

m
~ ~i ·e

ll

1I5Ql1OIlECI

18 ~

[Y]
~e--=

D ~
~

SEF561H

(;]

~ If C/UNITeJ CONNECTOR 11

106
etllllET

oo~~
£)

ID!',~!) ~ ~

: :

;. I

: I

!

EF & EC-107



SEF487H

UP

'*

S. M. J.
[Refer to I ast page
(Fa I dout page). 1

LA

(Ma i n
harness)

Al R CONDl TI oNER
RELAY

"''''~lro DO
'\'\. ....... ,
....JCI ~..J

lMJ®

~
AIR
CONOIT10NER
RELAY

FUSE BLOCK
(Refer to "POWER
SUPPLY ROUTING"
in EL sect ion. )

(Eng i ne room
harness]

I IGNITION SWIT~Ace or ON

® (Gray) (El

(ill 0Nhltel ®

cg ,L. H. dr i ve mode I

® ,R. H. dr i ve mode I

® ,For Europe

GD ,Except for Europe

LG/Y-; "G/Y

TROUBLE DIAGNOSES

(E. F. 1.
harness)

ENGINE
GROUND

El_ G/ '( ---+-1:1-<;-)--------------_---(-{RR~))~;~~ ~~;~(D-----~
® (Brown) @

E
<Ll F. I. C. D.

E. C. C. S. +-' SOLEN01D
CONTROL (J] VALVE

® »,
UNIT (J]

~ -C;7 (;]l!l

c,

"c0
+-'

"c ®W0
o

"-
c, .J

"0
r-.

Diagnostic Procedure 13
I.A.A. CONTROL (F.I.C.D. CONTROL) (Not self-diagnostic item)

EF & EC-108



i'

: i

·Ii, ,
,

"
: !

INSPECTION END

Diagnostic Procedure 13 (Cont'd)

INSPECTION START

B
CHECK INPUT SIGNAL ~ CHECK IDLE SPEED WHEN
1) Start and warm up engine AIR CONDITIONER SWITCH

sufficiently. IS "ON"-
2) Does engine revolution rise MfT: 950±50 rpm

when air conditioner switch is AfT: 900±50 rpm
turned "ON"? If out of specification, adjust

idle speed.
No (See page EF & EC-25.)

lox
INSPECTION END

lE)

CHECK POWER SOURCE. N.G.
CHECK CONTINUITY BE-~

1) Stop engine. TWEEN AIR CONDITIONER
2) Disconnect F.I.G.D. solenoid RELAY AND F.I.C.D.

valve harness connector. SOLENOID VALVE.
3) Turn ignition switch "ON". Refer to HA section.
4) Check voltage between ter-

minal (9) and ground when
air conditioner switch is
turned "ON".

Voltage

Air conditioner between
terminal (C;l.!
andground

ON Banery voltage

OFF OV

~

CHECK GROUND CIRCUIT. ~I Repair harness or connectors.
I1) Turn ignition switch "OFF".

2) Check resistance between

terminal C5:: and ground.
Resistance:

Approximately OS}

O.K.

CHECK COMPONENT N.G.~

I(F.I.C.D. solenoid valve).
--~Iace F.I.C.D. solenoid valve.

Refer to "Electrical Components
Inspectio n".

(See page EF & EC-127.)

O.K.

(~---)

TROUBLE DIAGNOSES

Ale

SEF129G

~~yjJPUSH7-

,
5

I

4

SEF566H

'-------+<+ r=-'>l---.......

....0 )(1000 r/min

~2

-1~

SEF565H

;,

h _
EF & EC-109

._------,,'



TROUBLE DIAGNOSES

Diagnostic Procedure 14
AIR REGULATOR (Not self-diagnostic item)

SEF483H!

FUSE

rnJ

IGNITION
SWITCH

IT:R~ ~
I IE:~ n

l':;;FUSIBLE
~NK I

FUSE AND
FUSIBLE LINK

(l n RELA Y BOX)

®

I', OFF ACC ON ST
1
2 0 0
3
4 )

5
_.~.

BATTERY

FUEL PUMP
RELAY

~
rn~~@)

:<:<

"mm
I

dr1\1e model

drive model

>-<L

~~

I

I
[I I i -- B/R _.

Ig;~d IL----L=i
. 6/W

g; ~~ . - w --+------.
(Eng I ne r':::-~Qm r~~~-~.~W

tia r-rie a.s) I

cg, L. H.

®:R. H.

ENG I f~E

GROUND

1
@)h@)

!!.!

AIR
REGULATOR

~ .L;;> El[;)l!l
@J'W

.i;

E. C- c. S.
CONTROL@2
UNlT

EF & EC-110

•



TROUBLE DIAGNOSES

Diagnostic Procedure 14 (Cont'd)

I

I

I

Repair harness or connectors,

if necessary.

lO.K.

CHECK HARNESS CON"

TINUITY BETWEEN AIR

REGULATOR AND FUEL

PUMP RELAY.

') Turn ignition switch "OFF".

2) Disconnect fuel pump relay.

3) Check continuity between

terminals (5) and ~-.

Continuity should exist.

CHECK COMPONENT

(Fuel pump relay).

Refer to "Electrical Components

Inspect io ri".

(See page EF & EC-' 28.)

~II . Replace air regulator.
I '-----------

i
I

N.G.

rI '--- ---.J

I
I
I

O.K.

CHECK COMPONENT

(Air requlator).

Refer to "Electrical Components

Inspection".

(See page EF & EC·' 26.)

INSPECTION START

CHECK POWER SOURCE.

,) Disconnect air regulator

harness connector.

2) Turn ignition switch "ON"-

3) Make sure there is battery

voltage between terminal ,b
and ground for 5 seconds

after turning ignition switch

"ON".

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Check continuity between

terminal /g and ground.

Resistance:

Approxi mately on

N,G.
r-------.

I
I
I
i
I

I
I
I

~_~,------_I

OIsaM1l€Cl

EO

SEF570H

i1 _
(ON ] cl

SEF568H

[;1

~ I>saMll€Cl ~15I'''" E8
~€ll') 1 zl

_.~

L5- &a
SEF569H

OK

INSPECTION END(----)

L EF & EC-111



[ll)~

FUSIBLE
LINK

FUSE AND
FUsI BlE LI NK

er n RELAY BOX)

@)

FUSE

ITTI

rnd
(Eng i ne room

~harness) w

~aRD
0=0

~G=O

@rwhite)@

CE. F. I.5R~ s.:
harness) ~ W

(1) r L. H. dr i v e mode I

® ,R. H. dr i ve mode I

'" ~I '" ~j Ij "''''~

---,---

R

lOl-W/B
l03-G/B
1l0-Y ........ B
112-l/8

\
lE)

TROUBLE DIAGNOSES

Diagnostic Procedure 15

E. C. C. S.
CONTROL
UNIT

INJECTOR (Not self-diagnostic item)

tl
I

I>
J •

-
BATTERY

SEF489H

Component location

SEF572H

~ 1(1'-__1_-

•
EF & EC-112



Diagnostic Procedure 15 (Cont'd)

INSPECTION START

m 1
CHECK POWER SOURCE.

N.G.
Check the following items:

~
1) Disconnect injector harness 1) Dropping resistor

connector. (See page EF & EC-128.)

2) Check voltage between ter- 2) "BR" fusible link

minal @ and ground. 3) Middle harnessconnector
Voltage: Battery voltage

[;] lo.K.

CHECK GROUND Cl RCUIT ~I Repair harness or connectors.
I1) Disconnect E.C.U. harness

connector.
2) Check resistance between

terminals '& and @ (No. 1
cylinder). @ (No. 2 cvlin-
der}, @ (No. 3 cylinder),
@ (No. 4 cylinder).
Resistance:

Approximately on

lo.K.

N.G.,
CHECK COMPONENT I(Injector).

:---+1 Replace injector.

Refer to "Electrical Components
Inspectio n".
(See page EF & EC-125.)

1O.K.

TROUBLE DIAGNOSES

SEF574H

SEF573H

~i"5
11 C/UNIT]0f CONNECTOR I[
'01 ( 110"03' 112)

INSPECTION END('----~)

EF & EC-113



1
!.' 'J

FUSE

[Q

[ll]~

FUSIBLE
LINK

IGNITION
SWITCH

FUSE AND
FUSIBlE LI NK

(J n RELAY BOX)

®

SEF490H

r; OFF ACC ON ST
1 J
2
3 0 )
4
5 )

-
BATTERY

PRESSURE
REGULATOR
CONTROL
SOLENOID
VALVE

drive mOdel

drive modelCh) ,L. H.

@,R. H.

B/R

~~B§
~@
"'""-m

R

TROUBLE DIAGNOSES

PRESSURE
REGULATOR
CONTROL
SOLENOID
VALVE

(E. F. I
harness)

~ ~
(~~~~~~sfoom

'-------®R BR BR®------o--------I--_BR

lll-PU ----O---([)PU P~

@ (Brown) @ I W

il

E. C. C. S.
CONTROl@2UNIT

Diagnostic Procedure 16
PRESSURE REGULATOR (P.A.) CONTROL SOLENOID VALVE (Not self-diagnostic item)

Component location

•
EF & EC-114·

-



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.

INSPECTION START

Diagnostic Procedure 16 (Cont'd)

OK

CHECK GROUND CIRCUIT.
1) Turn ignition switch "OFF"-

2) Disconnect E.C.U. harness
connector.

3) Check resistance between

terminals ~~. and @.
Resistance:

Approximately on
OK

CHECK COMPONENT
(Pressure regulator control

solenoid valve).

Refer to "Electrical Components
Inspection" .

(See page EF & EC-126.)

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 ~g: and ground.

L Voltage: Battery voltage

00 lQK·

TROUBLE DIAGNOSES

00 I
SEF577H I

~l5
MCONNECTOR I[

00 111

t fj j

SEF576H

(;]

~l5 r C/UNIT

"

EF & EC-115



TROUBLE DIAGNOSES

Diagnostic Procedure 17
NEUTRAL AND INHIBITOR SWITCH (Not self-diagnostic item)

SEF491H

NEUTRAL
SWITCH

INHIBITOR
SWITCH

5 [j]
U)

"cc
-c..

"''''6'<:

"''''o

ci

@)@@ ~ TI
~ G'OR-; W-G,oRD

•~ rn- B {Eng i ne room
@J @ harness no. 21

(Eng i ne room
harness)

I

BODY GROUND

INHIBITOR
RELAY

[;]~~
rtRl@)

0::0::: i;Om
0'"

ci

~r;/oR

W G/OR

® UP..
FUSE BLOCK

(Refer to ~POWER

SUPPL Y ROUTI NG~
in EL sect ion. )

IGNITION SWITCH ~ ~
ON or START

model

model

® (Brown) (ill)

(E. F. L
harness)

(!) ,L_ H. drive

® :R. H. drive

o ,A/T mode I

@ ,M/T model

~-'~.,~:~::~

B
[;]

E. C. C. S.
CONTROL
UNIT ®

EF & EC-116

.~
··k'
'.~

J



, ~

"

I
:i

i I

: "II

: ;1

: !

ill: I

il'
',I

J

: I'

)

Diagnostic Procedure 17 (Cont'd)

( INSPECTION END

TROUBLE DIAGNOSES

INSPECTION START

B 1
CHECK INPUT SIGNAL ~( INSPECTION END )
1) Turn ignition switch "ON"-

2) Check continuity between

terminal @ and ground.
M/T model

Shift lever
position Continuity

"Neutral" Yes

Except "Neutral" No

AfT model

Shift lever
position Continuity

"Neutral" or "Park" Yes

Except "Neutral"
NoOr "Park"

rn 1N.G.

1) Turn ignition switch "OFF".

~I
Repair or replace harness or

I- M/T model- connectors.

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

1OK

AICHECK COMPONENT. Repair or replace.
IM/T model

• Neutral switch

A/T model

• Inhibitor switch and relay
(See page EF & EC-127.)

l O.K.
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To A/C switch
Cln PUSH CONTROL UNI T
refer to HA section.)

THERMISTOR

(Main
harness)

TROUBLE DIAGNOSES

I1

lI:g~;~t I~;~~

® (Gray) ®

CE. F. 1
harness)

® .F'or- Europe

QV ,Except for Europe

®
10
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E. C. C. S.
CONTROL
UNIT

Diagnostic Procedure 18
ACCELERATION CUT CONTROL (Not self-diagnostic item)

SEF492H

For inspection of this system, refer to HA section.

•
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4. Connect battery ground cable.
5. Measure the voltage at each terminal by following "E.C.U.

inspection table" .

Electrical Components Inspection
MEASUREMENT VOLTAGE OR RESISTANCE OF E.C.U.
1. Disconnect battery ground cable
2. Remove dash side panel from vehicle.
3. Disconnect connector cover from E.C.U.

CAUTION:
a. Perform all voltage measurements with the connectors

connected.
b. Perform all resistance measurements with the connectors

disconnected.
c. Make sure that there are not any bends or breaks on

E.C.U. pin terminal before measurements.
d. Do not touch tester probes between terminals @ and ~~,

@_w and ®.

TROUBLE DIAGNOSES

SEF425H

11 CAJNIT BCONNECTOR 11

I~ 4950 5960

~ V,=VN GN.G. . .
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SEF442H
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.,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 IEngine is ru nning. I
cylinder t 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

IAle switch "OFF" I BATTERY VOLTAGE

6 Air conditioner relay
(11 - 14V)

IAle switch "ON" I 0·1.0V

IEngine 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.e.e.S. relay
Ignition switch "OFF"

BATTERY VOLTAGE
(11 . 14V)

IIgnition switch "ON" I
L For 5 seconds after turning

0.7·0.9V
ignition switch "ON"

18 Fuel pump relay IEngine is running. I
IIgnition switch "ON" I

BATTERY VOLTAGE
L ln 5 seconds after turning (11 - 14V)

ignition switch "ON"

23 Detonation sensor
IEngine is running. I

3"4V
L 1dle speed

EF & EC-120
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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

tlldle 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 IEngine is running. I Output voltage varies with engine

coolant temperature.

Exhaust gas sensor
IEngine is running. I

0- Approximately 1.0V
29

LAfter warming up sufficiently

0.5·4.0V
38 Throttle sensor I Ignition switch "ON" I Output voltage varies with the throttle

valve opening angle.

41 Crank angle sensor
IEngine is running. I

51 (Reference signal) Do not run engine at high speed 0.6·0.8V

under no-load.

42 Crank angle sensor
( 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

I Ignition switch "ON" I
OVL Neutral/ParkingNeutral switch &44

Inhibitor switch I Ignition switch "ON" I
L Except the above gear position

4·5V

!Ignition switch "OFF" I OV
45 Ignition switch

I Ignition switch "ON" I BATTERY VOLTAGE
(11-14V)-

IEngine is running. I
46 Air conditioner LBot h air conditioner switch and OV

blower switch are "ON".-

EF & EC-121
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
"Data are reference values.

TERMI·
NAL ITEM CONDITION DATA"

NO.

49
Power source for E.C.U. I Ignition switch "ON" I BATTERY VOLTAGE

59 (11·14V)

r Ignition switch "ON" l
LThrottle valve: idle position

Approximately 8 - lDV

54 Idle switch (8 side) r Ignition switch "ON"1
L Throttle valve: DV

Any position except idle position

jlgnition switch "ON"

L Throttle valve:
Approximately 8 - 10V

idle position

57 Idle switch ((f, side) r Ignition switch "ON" l
LThrottle valve:

BATTERY VOLTAGE
(11"14V)

Any position except idle position

BATTERY VOLTAGE
58 Power source (Back-up) I Ignition switch "OFF" I

(11 - 14V)

101 Injector No. 1

103 Injector No. 3

I Engine is running. I BATTERY VOLTAGE

110
(11·14V)

Injector No. 2

112 Injector No. 4

r Engine is running. 1
L 1d1e speed

8 - 12V

106
Auxiliary air control r Engine is running. I
(AA.C.) valve

I--- Steering wheel is turned.
6 - 8V

I--- Air conditioner is operating.
I--- Rear defogger is "ON".
L... Headlamps are in high position.

EF & EC-122
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd) (;
"Data are reference values.

-
TERMI-

NAL ITEM CONDITION DATA'

NO.

I Ignition switch "ON" I
L Fo r approximately 3 minutes

0.8 - 1.0Vafter starting engine.

Water temperature is above
60

0
C (140

0
F).

Pressu re regu Iator (P. R.)
I Ignition switch "ON" I

111
control solenoid valve L ln approximately 3 minutes

after starti ng engi ne.

[water temperature is above] BATTERY VOLTAGE
60° C (140

0 Fl. (11-14V)

Ignition switch "ON" or "START".

[water temperature is below 60° C ]
(140°F).

E.C.U. pin connector terminal layout

SEF424H

EF & EC-123
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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:
QV 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 (~L' 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 CQ!.

Yes

No

Resistance

1 - 9 krl

Continuity

Approx. 0.3

Approx. 2.5

Resistance (krl)

Approximately 1 krl

Approximately 9 k.Sl

20 (68)

80(176)

Partially depressed

Accelerator pedal

Depressed

Accelerator pedal

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
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,----Power transistor
unit

~
\llilY

SEF436H

TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
INJECTOR
1. Disconnect injector harness connector.
2. Check injector resistnace.

Resistance:
2-3D

3. Remove injector and check nozzle for clogging if necessary.

POWER TRANSISTOR
1. Disconnect power transistor harness connectors.
2. Check continuity between terminals as shown below:

Terminal Tester
Continuity

Tester
Continuitycombination polarity polarity

1 2 3 4 + ,-
d d d d Yes No,- 1:-

1 2 3 4 +
Yes

(-'-C.

f Noc b e 1:':':'1 .+;

d d d d + Yes !~
Yesc b f e E~' (f;

! :

,:1
I

IGNITION COIL
1. Disconnect ignition coil harness connector.
2. Check resistance between terminals @ and ':E.

Resistance:
0.6 - 0.8D

A.A.C. VALVE
1. Disconnect A.A.C. valve harness
2. Check A.A.C. valve resistance.

Resistance:
Approximately 9 - 10 D

EF & EC-125
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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

Solenoid valve

PRESSURE REGULATOR CONTROL SOLENOID VALVE
1. Check it for electric continuity.

Resistance:
30 ·40n

(Above resistance has no change even if the polarity of the
circuit tester is changed when measuring it.)

Resistance: 30 - 40 n
(Independent of electric poles) SEF584H

·t
'f

'I,-I
I
.t
.(

~.,

ON

A-BB-C

OFF~
Item ~

Continuity

AIR REGULATOR
1. Check air regulator resistance.

Resistance:
Approximately 70 n

2. Check air regulator for clogging.

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

SEF339H

SEF585H

~-~

/~
<)\,rr I

~~'=-

~
SEF439H

©
Solenoid valve

~---,--,- '--'.',',--
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F.I.C.D. SOLENOID VALVE
1. Check that clicking sound is heard when applying 12V diro,

current to terminals.

2. Check plunger for seizure or sticking.
3. Check for broken spring.

Electrical Components Inspection (Cont'd)
2. Check fuel pump for normal operation by supplying it Wllh

battery voltage between terminals @ and @).

TROUBLE DIAGNOSES

? .~>m '>----"h"J:G
L,..~ Lspnng

Plunger

ilr
I

SEF342H

INHIBITOR SWITCH
Check continuity between terminals @ and (6:), CD.

NEUTRAL SWITCH
Check continuity between terminals @ and ,:li!.

i

No

No

Yes

Yes

No

Continuity between
terminals @ and CL

Continuity

No

No

Yes

"""i~~-__IIIIIIIIIlII "'"

Continuity between
terminals @ and (ll'

Conditions

EF & EC-127

Conditions

Shift to "P" position

Shift to positions
other than "P" and "N"

Shift to "N" position

Shift to Neutral

Shift to other position
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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 ®.=

Condition

12V direct current supply
between terminals CD and CV

No supply

Continuity

Yes

No

~
IllSCONNECT

18

SEF754H

@ Detonation se nsor
term inal

SEF755H

DROPPING RESISTOR
1. Disconnect dropping resistor harness connector.
2. Check dropping resistor resistance.

Resistance:
Approximately 6 n

VEHICLE SPEED SENSOR
1. Jack up rear wheels.
2. Disconnect vehicle speed sensor harness connector.
3. Check continuity between terminals C~) and Cb) while rotat

ing rear wheel by hand.
Continuity should be intermittent.

DETONATION SENSOR
1. Disconnect detonation sensor harness.
2. Check continuity between detonation sensor terminal and

ground.

Continuity should exist.

EF & EC-128
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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

_..~prl!ssurere~I:~

/ . ~ ..
-~,-~,,~ ...,_.. -/ . ,,_..:.:..,•._'-.........=:::~, ..~

, Pressure gauge

SEF892D

h _

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/cm', 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



~78
(0.7·0.8,
5.' - 5.8)

- Pressure
regulator

'jy
-~ 7·8

(0.7·0.8,
5.' - 5.8)

Fuel tube

Injector Removal and Installation
1. Release fuel pressure to zero.
2_ Remove LA.A. unit and intake manifold stay.
3. Disconnect pressure regulator vacuum hose.
4. Remove fuel tube assembly fixing bolts.
Be careful not to damage the injector, nor to deform the fuel
tube.
5. Remove injectors from fuel tube.

SEF718B

Fuel Pressure Check (Cont'd)
9. Start engine and read indication of fuel pressure gauge as

Fuel pressure vacuum is chanced.
Fuel pressure should decrease as vacuum increases. If
results are unsatisfactory, replace fuel pressure regulator.

FUEL INJECTION CONTROL SYSTEM INSPECTION

Vacuum

I'a..--n,r-- ....

LT O pressu re regu laror

F,,' injector \!!J:;
p/

~ Insulator ~

~; N-m (kg-m, tt-Ib)

SEF422H

.-
" ' '' -' ' '---~ '

,>

.( -,
;,~ ~,

CAUTION:
• Do not reuse old O-rings.
• Apply a coat of engine oil (SAE 10W-30) to new O-rings.

Do not use solvent for wiping.
• Keep O-rings and their mating parts clean and free from

foreign particles (dirt, ravelings, etc.) before installation.
• Do not scratch the O-ring either with tools or finger nails

during installation. Be careful not to expand or twist
excessively. Do not insert into fuel tube immediately after
expansion.

EF & EC-130
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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



Intake
manifold

Carbon canister

Constant
purge orifice

Main purge
orifice

Purge control
valve

Throttle chamber

Description

Vapor vent line

Fuel filler cap with
vacuum relief valve

EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model)

Fuel tank

Q ; Air

.. ' Fuel vapor

SEC544A

The evaporative emission control system is used to reduce
hydrocarbons emitted to the atmosphere from the fuel system.
This reduction of hydrocarbons is accomplished by activated
charcoals in the carbon canister.
The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.
The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the
intake manifold when the engine is running. When the engine
runs at idle, the purge control valve is closed.
Only a small amount of stored vapor flows into the intake
manifold through the constant purge orifice. As the engine
speed increases, and the throttle vacuum rises higher, the
purge control valve opens and the vapor is sucked into the
intake manifold through both the main purge orifice and the
constant purge orifice.

@c)

Q@

SEC424A

Inspection
CARBON CANISTER
Check carbon canister as follows:
@ Blow air and ensure that there is no leakage.
®: Blow air and ensure that there is leakage.

EF & EC-132



EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model)

EF & EC-133

Inspection (Cont'd)
FUEL TANK VACUUM RELIEF VALVE
1, Wipe clean valve housing
2. Inhale air through the cap_ A slight resistance accompanied

by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further inhaling air, the resist
ance should disappear with valve clicks.

3. If valve is clogged or if no resistance is felt, replace cap as
an assembly.

FUEL CHECK VALVE
1. Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister.

2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank .

3. If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it

Q Air

.. Fuel vapor

SEC308A

SEC309A

\ D
S

. \ \
prrnq-> ~

Valve
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CRANKCASE EMISSION CONTROL SYSTEM

c::) Fresh air

.. Brow-by gas

Description

Positive crankcase ventilation valve

Baffle plate

Blow-by connecting pipe

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.Cv. 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.

I

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.D.S.)

General Specifications

PRESSURE REGULATOR
Regulated pressure

kPa (bar, kg/cm', psi)

250.1
(2.501,2.55,36.3)

Inspection and Adjustment

950 50
900±50A/T model in "N" position

AIR FLOW METER
Output vo ltaqe V 1.0·3.0

ENGINE TEMPERATURE SENSOR
Therm isto r resistance k.\1

at 20° C (6S 0 F) Approx. 2.5

at SOO C (1760 F) Approx. 0.3

THROTTLE VALVE SWITCH
Engine speed when idle switch is
changed from "OFF" to "ON" Id le speed + 250± 150

rpm

FUEL PRESSURE

At idle kPa (bar, kg/cm', psi) 196 (1.96,2.0, 2S)

FUEL INJECTOR

Coil resistance .\1 2-3

IDLE SPEED rpm
M/T model
A/T model in "N" position

S50±50

IDLE SPEED (A/C ON)
MfT model ±

IGNITION TIMING (B.T.D.C.l
M/T

AfT
15" ±2°

IDLE CO %
Idle mixture is

preset at factory.

AIR REGULATOR .\1 Approx. 70

IGNITION COIL
. Primary resistance

[at 20'C (6S 0 F)]
.\1 0.6·0.8

Secondary resistance
[at 20°C (6S 0 F)] 6-S

EF & EC-136
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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.

Lock nut

~ .

Lock nut

~8-12
(0.8 -1.2,
5.8 - 8.7)

~
.u 8-12

(0.8 ·1.2,5.8 -8.7)

<, Kinckdown switch

........ -.... ~

-...... ~rrJ'I 3-4_" .-.1
<, (0.3 - 0.4. 2.2 ·2.9)

Accelerator
pedal

Return spring Ei!

~3-4
(0.3 - 004,2.2 - 2.9)-- \

\

\

.~.~
m

,-Adjusting nut
\
\ ,

\ /.---~ 8·11 (0.8-1.1.5.8-8.0)

\

\ \ .
-Accelerator wire bracket

Wire end

Adjusting nut

\
\

\~Throttle drum

~ ; N·m (kg-m, ft-I b)

SFE028A

FE-2 J



FUEL SYSTEM

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.

:!
it

I
.1

Fuel return hose

Fuel tank protector

~ , N·m (kg-m, ft-lb)

SEF013A

------

~
"--.~ 3.2·4.310.33 - 0.44,2.4 . 32)

FE-3

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, --7
1.4-1.9) i

I

~



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.

Model with catalyzer Main muffler-

Model without catalyzer

~
~, i~~ /(\ I-®-~ "-ll'Y-@/".J' \1;() \ / /

I / \ 1;;l\: ~/ \1R 13 - 16 M 13 ·16
(1_3-1.6, (1.3-1.6,
9-12) 9-12)

~ 43·55 (4.4 -5.6, 32 - 41)

:;
<:

\

i \.---- Front tube
L~ 45.60 (4.6 - 6.1,33 - 44)

~: N·m (kg-m. f t-lb)

SFE182A

I
FE-4

.....
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PRECAUTIONS AND PREPARATION

GG94310000

S8R500

Precautions
• Recommended fluid is brake fluid "DOT 3""
• Never reuse drained brake fluid.
• Be careful not to splash brake fluid on painted areas.
• When removing and installing clutch piping, use Tool.
• Use new brake fluid to clean or wash all parts of master

cylinder, operating cylinder and clutch damper.
• Never use mineral oils such as gasoline or kerosene" It

will ruin the rubber parts of the hydraulic system.

WARNING:
After cleaning the clutch disc, wipe it with a dust collector. Do
not use compressed air.

Preparation
SPECIAL SERVICE TOOLS I I

": Special tool or commercial equivalent

Tool number

Tool name

ST20050010
Base plate

ST20050100
Distance piece

GG94310000"
Flare nut torque

wrench

ST20600000"
Clutch aligning bar

ST20050240"
Diaphragm spring

adjusting wrench

Description

~
::" : .:.:

--.c". @ .."... .
'". " ..~ ~. ~"~:~" .-------=

Inspecting diaphragm spring of clutch

cover

Inspecting diaphragm spring of clutch

cover

Removing and installing each clutch piping

Installing clutch cover and clutch disc

Adjusting unevenness of diaphragm spring

of clutch cover

CL-2 J
I «



Tool name

PRECAUTIONS AND PREPARATION

Preparation (Cont'd)
COMMERCIAL SERVICE TOOLS

Description

Bearing puller Removing release bearing

i

I
I,

!,
[
i'
f'
r
"

!
I,

f
r
I'

Bearing drift ~ lnstallinq ",ea se bearing

aV a: 50 mm (1.97 in) dia.

i

l
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en
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m
s:::

·-----1EilI ©

,Clutch disc

/

,--Operating cylinder
\
\

" Bleeder screw

'"" ~ 6-10(0.6-1.0,4.3-7.2)
Cl utch con nectar

Clutch cover ----,

.ISnap pin

EEi!© --~_

rPedal bracket

/ ,~ 16-22
"" (1.6 - 2.2, 12 - 16)

~
' ~:'r~~~_

C »> ~ ~8-11
Co A (0.8 - 1.1, 5.8 . 8.01

~ I ~~/ Return spring

~~ Lock nut
~\ , ~~16-22(1.6'2.2,12-16)
:J .~\;_~ __
\ \ .---caa.n

'\ "-- Pedal stopper

~/

~IJ"\L§

r:
Clevis pin 1EilI©/

;- Clutch master
! cylinder

';/-:0

N'm Ikg-m, ft-lb)

Apply Iith ium -basad grease
including molybdenum disulphide.

{DJ
E::ill L

r·~__

CC!J 8 -11 'If.,J~.~_
10.8 ·1.1,~ _

5.8·8.01 (jff')'lT/

. EEi!©\Fulcrum pin

({)

o
r
w
(J1
m

o
r-

I

,J:.

~ -": .;'--'- ,·""--"--·-7'ii'~-""*~~·§..t)rlrrn75 7 I



INSPECTION AND ADJUSTMENT

Adjusting Clutch Pedal
1. Adjust pedal height with pedal stopper.

Pedal height "H":
L.H.186 - 196 mm (7.32 - 7.72 in)
R.H. 182 - 192 mm (7.17 - 7.56 in)

2. Adjust pedal free play with master cylinder push rod. Then
tighten lock nut.

Pedal free play "A":
1.0 - 3.0 mm (0.039 - 0.118 in)

Pedal free play means the following total measured at posi
tion of pedal pad:
• Play due to clevis pin and clevis pin hole in clutch pedal.
• Play due to piston and push rod.

Pedal
bracket

H

)

Pedal stopper lock nut
~ 16" 22

(1.6·2.2,12 - 161

~: N·m (kq-rn, ft-lb]

SCL323

Lock nut
~ 8 ·11

(0.8 - 1.1,
5.8 - 8.01

Push rod

Melt sheet

Dash lower
panel

/

Bleeding Procedure
Bleed air according to the following procedure.
Clutch connector --+ Clutch operating cylinder
• Carefully monitor fluid level at master cylinder during bleed-

ing operation.
1. Top up reservoir with recommended brake fluid.
2. Connect a transparent vinyl tube to air bleeder valve.
3. Fully depress clutch pedal several times.
4. With clutch pedal depressed, open bleeder valve to release

air.
S. Close bleeder valve.
6. Repeat steps 3 through 5 above until brake fluid flows from

air bleeder valve without air bubbles.

I ,
I,
I,

CL-5



HYDRAULIC CLUTCH CONTROL

Dust cover

m (ii) Rubbing surface to
push rod

Lock nut

~8.11
(0.8·1.1,
5.8 - 8_0)

Stopper ring ~

Piston assembly

Push rod

Ei3!I CR) Contact surface to piston assembly

Piston cup m ®

Heservoi r band

Clutch Master Cylinder

Reservoir cap -------.,l'

Return spring

Reservoir

Cylinder body

m® Rubbing
surface
to piston
assembly

Packing ------------
• Apply brake fluid when assembling.

Valve stopper ~
~ 1.5 - 2.910.15·0.3.1.1 - 2.2)

• Remove this stopper, when
removing piston and return spring.

m @) : Apply rubber grease.

~: N·m (kg-m, ft-Ibl

SCL348

!.

DISASSEMBLY AND ASSEMBLY
• Push piston into cylinder body with screwdriver when

removing and installing valve stopper.

• Align groove of piston assembly and valve stopper when
installing valve stopper.

• Check direction of piston cups.

Groove

[ ,'I.

'I.

I
SCL214

Cl-6



- 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

i /,
I

EEl! @ : Apply rubber grease.

.. Bleeder screw
~ 6 ·10 N·m

(0.6 . '.0 kg-m, 4.3 .7.2 ft-lb]

Piston cup EEl! (':!)

~
@)

\;j'l

J

l
Operating cylinder

E! ® RUbbing surface to piston assembly

Piston spring
Piston assembly

\ Push rod )§;ustcover

\ .

\ ---..~
\ JW----- ;;:

?/o
.:< .XJ
-~

SCL356

INSPECTION
• Check rubbinq 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
11



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

f

~
.:

"

I
,'

, "

Press .• • Install release bearing with suitable drift.

SCL222

CL-8



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 .

i,-

L.
~ _-.-,

,

• m©: Apply lithium-based grease including
molybdenum disulphide. SCL223

CL-9

- ,

i
i
11



CLUTCH DISC AND CLUTCH COVER

Clutch cover j'

Flywheel

.:.- Clutch cover securing bolt

Apply lithium-based grease including
molybdenum disulphide.

'.~.i.,

SCL354

Clutch Disc
INSPECTION
• Check clutch disc for wear of facing.

Wear limit of facing surface to rivet head:
0.3 mm (0.012 in)

SCL229

SCL221

• Check clutch disc for backlash of spline and runout of
facing.

Maximum backlash of spline (at outer edge of disc):
0.9 mm (0.035 in)

Runout limit:
1.0 mm (0.039 in)
Distance of runout check point (from hub center)

107.5 mm (4.23 in)
• Check clutch disc for burns, discoloration or oil or grease

leakage. Replace if necessary.

INSTALLATION
• Apply recommended grease to contact surface of spring

portion.
Too much lubricant might damage clutch disc facing.

CL-10 j
......

I,
1 IIIIIIl""' 1IIIIIII



CLUTCH DISC AND CLUTCH COVER

~"

---,.,---..._--------,

L..... S_T_2~_~;_~~_{t_o~_';~~;_·/·_·,_/._./_:~

5120050240,

Clutch Cover and Flywheel
INSPECTION AND ADJUSTMENT

• Set Tool and check height and unevenness of diaphragm ! '
spring.

Diaphragm spring height "A":
33.0 - 35.0 mm (1.299 - 1.378 in)

• Check thrust rings for wear or damage by shaking cover
assembly and listening for chattering noise, or lightly ham
mering on rivets for a slightly cracked noise. Replace clutch
cover assembly if necessary.

• Check pressure plate and clutch disc contact surface for
slight burns or discoloration. Repair pressure plate with
emery paper.

• Check pressure plate and clutch disc contact surface for
deformation or damage Replace if necessary

• Adjust unevenness of diaphragm spring with Tool
Uneven limit:

0.7 mm (0.028 in)

FLYWHEEL INSPECTION
• Check contact surface of flywheel for slight burns or

discoloration. Repair flywheel with emery paper.
• Check flywheel runout.

Runout (Total indicator reading):

0.15 mm (0.0059 in) or less

INSTALLATION

• Insert Tool into clutch disc hub when installing clutch cover
and disc.

CL-11
....



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CLUTCH CONTROL SYSTEM

Type of clutch control

CLUTCH MASTER CYLINDER

Hydraulic

General Specifications

CLUTCH DISC

Model

Faci ng size

(Outer d ia. x inner dia.

x thickness) mm (in)

225LTD

225 x 150 x 3.5
(8.86x5.91 xO.138)

Inner diameter mm (in) 15.87 (5/8)
Thickness of disc assembly

With load mm (in)

7.6·8.0 (0.299 - 0.315)
with 5,394 N

(550 kg, 1,2131b)

CLUTCH OPERATING CYLINDER

Inner diameter mm (in) 19.05 (3/4) CLUTCH COVER

Model C2255

Full load N (kg, Ib) 5,394 (550, 1,213)

CLUTCH PEDAL

Inspection and Adjustment

CLUTCH COVER
Unit: mm (in) Unit: mm (in)

Model

Pedal height'

L.H.

186·196
(7.32 -7.72)

R.H.

182·192
(7.17 - 7.56)

Model

Diaphragm spring height

C2255

33.0 - 35.0 (1.299 -1,378)

Pedal free play
(Backlash at clevis)

1.0 - 3.0 (0.039 - 0.118)

Uneven limit of diaphragm

spring toe height
0.7 (0.028)

*Measured from surface of melt sheet to pedal pad

CLUTCH DISC
Unit: mm (in)

Model

Wear limit of facing surface to

rivet head

Runout limit of facing

Distance of runout check

point (from the hub center)

Maximum backlash of spline

(at outer edge of disc)

225LTD

0.3 (0.012)

1.0 (0.039)

107.5 (4.23)

0.9 (0.035)

I
Cl-12
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PREPARATION

SPECIAL SERVICE TOOLS

": Special tool or commercial equivalent

Tool number

Tool name

5T23810001
Adapter setting plate

KV31100401
Transmission press

stand

5T22520000
Wrench

Description

Fixing adapter plate with gear assembly

Pressing counter gear and mainshaft

Tightening rnainshatt lock nut

5T23540000*
Pin punch

5T30031000*
Puller

5T23860000*
Drift

5T22360002*
Drift

Removing and installing fork rod retaining

pin

Removing and installing 1st gear bushing

Removing main drive gear bearing

Measuring wear of baulk rings

Installing counter drive gear

Installing counter gear front and rear end

bearings

5T22350000*
Drift

a
11: 29 mm (1.14 in) diu.
b: 23 mm (0.91 in) dill.

Installing 0.0. gear bushing

i

I
r

5T23800000*
Drift

11: 34 mm (1.34 in) dill.
b: 28 mm (1.10 in) dill.

--+---------_._._---_._---

MT-2

Installing front cover oil seal



PREPARATION

". Special tool or commercial equivalent

Tool number
Descr iption

Tool name

5T33400001" Install ing rear oil seal

Drift

60 mm (2.36 in) dia.a:
b: 47 mm (1.85 in) dia.

5T33290001"

~
Removing rear oil seal

puller
i

5T30720000"

@
Installing mainshaft ball bearing

Drift
1,1

a: 77 mm (3.03 in) dia.
b: 55.5 mm (;l.185 in) dia.

ST30613000"
a I nstalling main drive gear bearing

iDrift

a: 71.5 mm (2.815 in) dia.
b: 47.5 mm (1.870 in) dia.

5T33200000" .@lIJ I
Install ing 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 Description

Puller Removing counter bearings, counter drive

and 0.0. gears

MT-3



~ST334~1 J:1..

SMT477 A~~ ------------

Back-up lamp
switch

Neutral switch

SMT451 B

ON-VEHICLE SERVICE

Replacing Rear Oil Seal
REMOVAL

INSTALLATION

Check of Position Switch
BACK-UP LAMP SWITCH
• Check continuity.

Gear position

Reverse

Except reverse

NEUTRAL SWITCH
• Check continuity.

Gear position

Neutral

Except neutral

MT-4

Continuity

Yes

No

Continuity

Yes

No

,'I ",

. t
'. t,

.,(;'

J
i"

. ,

I



REMOVAL AND INSTALLATION-
Removal
• Remove shift lever

SMT099A

---~ i~l~~
, "--=

• 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.
• Do not place jack under oil pan drain plug.
• Remove transmission from engine
• Support manual transmission, while removing it.

MT-5

: i,
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",,'CO, lernp '.'<oh ~
COJ 20· 29 (2.0 . 3.0~ 22) " -,

~ Thread of bolts ~ ~ "

-Transmission case

Gasket~

~m Seal lip

·~~·~:h.... ce......i..~ <::,:,,,,-:"'::'-:";-

Neutral switch
COJ 20 ·29 (2.0 ·3.0, 14 - 22)

C Thread of bolts

rrM19- 252 5 14 _1~8·-·(1.9 - . ,

L'o.

/YJij ~
<,V~

\ Bearing

~ LAdapter plate ~ Mating surface to rear extension and
~ transmission case

~--Filler plug
COJ 25 - 34 (2.5 . 3.5, 18· 25)

CThread of bolts

\ Drain plc, 35 18 _25)~COJ25-34(2.5- . ,

COJ N·m (kg-m, tt-lb)

~ Apply recommended sealant
-- (N issan genuine part:

KP610-00250) 0 r eq uiva lent.

o
m
o
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3
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I,

,.,
'. I

, :

; ,I

J i,

Steel ball 7
m !,

Mainshaft ,~'_:'
, '.

Main drive gear _

SMT037B

MT-7

!
Steel roller ,./1m ~!,' Thrust washer

__ ---j (JP' j / Ea
'~~ '/ r Malnshatt ball bearing

"\ 1st---,
/1 - /'

/ - 1 st gear marn gear 'Q)
'(; »: bushing l ~/ \~ 1'1

t st & 2nd ~ ~'~J' r Snap ring f:i
coupling sleeve * ~ ~jl I

6
s a Ulk ~ \ I Mainshaft rear end bearing

~
rl ng ~)d, I ~- Speedometer drive gear

2nd outer baulk ring~ ""'"
Synchronizer cone I 0~ ~

2nd inner baulk ring~ , r Needle bearing ;£~~~,:_:-------->-Snap ring f:i
2nd main gear ~ '\ ~~~1J ~ Snap ring * f:i

(

\ \'" ~~~MainShaftlock nut f:i

~o r Insert \. f\' ~yJL ~137-167
, '~ ",' spring ~ ~'\J - - ----~--__ (14.0·17.0,101-1231

~
t sr & 2nd V <,Thrust washer Without T I

I ~ sync~_ron rzer ~''1~ / ~ "'--- Roller bearing 00

H hub 1.1 ~' L - Wa h 1:INeedle bearing K~ I Overdrive s er
Shifting insert U_~ __ __ " ~ '\' gear bushing Cou t h fS r~- ,+.,j 00 (5th) _ ~ n ers a t lock nut ......

Shifting Insert spring ---------= \Y; '" R -, main gear ~~~~ ~ 98 - 127 ~...-:: '0 \r everse counter gear L/->,'~~'\ (10.0 - 13.0,

, &(((0 (~'-:I,,-4:' '---- Baulk ring IJV \'\ 0' 72 - 941

r \>~. -. .' ffi" jJ c, . L
\~ ~;J (Iii3~ '0\'"~ :,.~ Countershaft'Q\e", "':;" R'",~ main ,~,fi\Y. LO~ro,,""d bearing

~
/2). ". ~!F"~'4b&:Y'r rdrive counter gear, ' r- -r.,. Vi-- -- . Reverse coun

J /
Woodruff ke ~-.. - l' ter gear spacer

Y

d
't ~ -. Counter -

Insert retainer /' -: . _ rear bearing

~~~,~5thl svrichronizer c- /~~!~(.j}r~'~~,: Snap :i::e~l::gea~r~~~1f""'~-- Snap ring.~

~
lr\\~ 11? L Counter gear ~":\\) - - Reverse idler thrust washer

\ \....,; J /~\J]) -,
~ -, \~"'-""\, \\,\ -> __ L Reverse idler gear bearing

Shim *~~~\~ ';0 Counter ,:::...x Reverse idler thrust washer

~~~ I drive gean> '"

'l
Reverse idler shaft

Counter shaft .- Sub-qear Apply 1I....
r

oil to lI"llr_, _hllft_,
front bearing - Sub-gear spring tr -vnchronizers, llnd bllllrine- when _mbling.

Snap ring * f:i ~ Sub·gear bracket * , Select with proper thickness.* - Pay attention to its direction.

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

MAJOR OVERHAUL

Gear Components
FOR EUROPE
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','
""'\

" ..~

J
' .~
."

(Cont'd)

3rd main
gear

Apply geer oil t
end bearin 0 gears, shaftslIS when assembling' synchronizers. .

1> : Select with p

~
Pay attentio roper thicknessn to . - '

: N'm (kg-m f Its direction
, t-tb) ,

3rd outer
baulk

Gear Components

MAJOR OVERHAUL

Baulk ring

Main drive gear

-~ """""-."

Shim*~~

Counter shaft 7 /
front bea 'rlng

Snap ring* ~

SMT410B

MT-8

l
Steel roller
I!E!l ~,·-1

/ ~'bo" ---r~ ~jmust washer'0'7 I 1st r Mainshaft ball be .

MaInShaft~l'''~ ''':&2":~,:;~,r~~~i~'~~ "'""6JlY 00"""' sleeve* ~,~~, 5",. "",!:J
A D~~~~lk ~J Mainshaft rear end bearing

/- Speedometer dn/ Ive gear

Needle bearing ~~~~~~ Snap ring ~

1st& 2nd ~~:~~~ ~~\~~~~:.~;R"!:J
synchronizer ~ Th (140 1" N~d" bearin hub * 'c. "-~ run washer w~...; 7,D, 1D1 ·1231

ShIfting insert (r~ _ ~ 0' • W R""" b~n". ,Heo,

Shih'",' g'" verdrlve ,'h"*
'"."" ",,,"" ------: ,,_._ 0.0 ,"" bushlnq.: ,,-''5<h) main C, " Reverse .'" = ountersha

, aulk n", ~ - !if "D~ _ . :",~ Row,,,m.i",",, ~~~\.~,. 'L C",",,~,::=;,f3D.
i,.-' W. ~4!i rear end be '

/

. - 0 ,n",

Insert retainer _.. /f Wood"'fk', - R. verdrive counts
o / verse eau gear

h;~,~"hl svnchronlzer • R, Counter res} b ,"''' ,~".~,verse idl earong
S er gear

napring~ ~ ~C ~ .;~ ft@~')-- Snap ring ~
ounter gear ~~, :J~

~
1J) Reverse idler th

-y_ R ru st wash
everse -dl erI er gear be -

~ Reverse idl aronger thrust washer

Reverse idler shaft

Pilot bearing

Snap ring- '\

Mai .n drove gear ball be -
was:;;n

g
-~

5"," 'i"'*~~1l1
)

Washer 

Snap ring * ~ '\

EXCEPT FOR EUROPE
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::::s- <...
e m

:D

o :I:
e :J>
3 c
"C
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e
::::s
(1)
::::s-C1I

..-" Boot

.- Lovver boot
retainer

N'm (kg-m, f t-lb l

A pp IY recom mend ed sealant {N issan
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SMT982

Soft hammer

SMT320B

SMTOll

TM753

DISASSEMBLY

Case Components
1. Remove rear extension.

a. Remove control housing, check ball, return spring plug,
select check plunger and return springs.

b. Remove rear extension by lightly tapping it

2. Remove front cover, gasket, shim of countershaft front
bearing, and snap ring of main drive gear ball bearing.

3. Remove transmission case by tapping lightly.

4. Remove front cover oil seal.

(

MT-10
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TM754

DISASSEMBLY

Shift Control Components
1. Set up Tool on adapter plate.
2. Remove check ball plugs, check springs, and check balls.

\~

".,

ST23540000

"",

$MT984

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



2. Mesh 2nd and reverse gear, then draw out counter front
bearing with suitable puller.

3. Remove snap ring and then remove sub-gear bracket,
sub-gear spring and sub-gear.

Gear Components
1.. Before removing gears and shafts, measure each gear end

play.
Gear end play: Refer to S.D.S.

If not within specification, disassemble and check contact
surface of gear to hub, washer, bushing, needle bearing and
shaft.

;
,!

and

DISASSEMBLY

Shift Control Components (Cont'd)
7. Draw out 0.0. and reverse fork shaft by rotating 0.0.

reverse bracket counterclockwise ..

<,
SMT792A

Su itable pu Iler
SMT174A

_·,,"·\E::"~3--_ ..
(~_.

SMT025

4.. Draw out counter drive gear with main drive gear assembly
with suitable puller. I

• When drawing out main drive gear assembly, be careful
not to drop pilot bearing and baulk ring.

5. Remove rear side components on mainshaft and counter
gear ..

a. Release staking on countershaft nut and mainshaft nut and
loosen these nuts.

Mainshaft nut: Left-hand thread

MT-12

.--
SMT163A

I'



Suitable puller

SMT164A

DISASSEMBLY

Gear Components (Cont'd)
b. Pull out 0.0. counter gear with bearing with suitable puller.
c. Draw out reverse counter gear and spacer.
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

SMT383A

ST30031 000

SMT384A

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 0.0. main gear, needle bearing and baulk ring (0.0.).
k. Remove 0.0. coupling sleeve, shifting inserts and shifting

insert springs.

I. Press out mainshaft and counter gear alternately.
• Make sure to alternate pressing of mainshaft 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.

c. Press out 2nd main gear together with 1st gear bushing and
1st & 2nd synchronizer assembly.

d. Remove mainshaft front snap ring.

MT-13
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DISASSEMBLY

Gear Components (Cont'd)
e. Press out 3rd main gear together with 3rd & 4th synchro

nizer assembly and 3rd gear needle bearing.

=---- - ._="----'="='='-------=====

SMT385A

r ST30031 000

I

SMT420A

7. Remove main drive gear bearing.
a. Remove main drive gear snap ring and spacer.
b. Press out main drive gear bearing.

MT-14
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INSPECTION

Shift Control Components
• Check contact surface and sliding surface for wear,

scratches, projections or other damage.

SMT137

Mainshaf! and gear

,
Gear Components
GEAR AND SHAFT
• Check shafts for cracks, wear or bending.
• Check gears for excessive wear. chips or cracks.

SMT386A

::1
'[

i

• Coumer gear
i
"

SMT550A

,,'

Shif! ing insert

M

t
SMT387A

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

~ ,

MT-15
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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)

Dimension Standard Wear limit

1,2" 1.6 ' '
1st ,~

(0.047 - 0.063) ~1

$MT140 3rd and main drive
1,2 - 1.6

0.8 (0.031)
(0.047·0.063)

0.0.
1.2 - 1.4

(0.047 - 0.055)

If the clearance is smaller than the wear limit, replace baulk ring.

Inner baulk ring
Inner baulk ring

l
YnChrOnl~e r cone

-=-+A
o

h ~

SMT041 B ST30031 000

Outer baulk ring
. Synchronizer cone

Feeler gauge

SMT042B

• 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".

Unit: mm (in)

Dimension Standard Wear limit

0.6 - 1.1
A

(0.024 - 0.043)
0.2 (0.008)

0.7 - 0.9
B

(0.028 - 0.035)

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.

SMT418A

I.:
" MT-16 ..j



.'
I:

I:
I

"

MT-17

ASSEMBLY

Gear Components
1. Install bearings into case components.

2. Assemble adapter plate parts.
• Install oil gutter on adapter plate and expand on rear side.

• Install bearing retainer.
a. Insert reverse shaft, then install bearing retainer.

b. Tighten each screw, then stake each at two points.

SMT4298

SMT153A

ST33200000

'~'"'4\1 <•... < .'

\tA.. . .

Mainshaft ba 11 boar ing in adaptor plate

Upper

..-
Front

/"

J

f

I,



, '

c. Select proper main drive gear snap ring to minimize clear
ance of groove and install it

Allowable clearance of groove:
o - 0.13 mm (0 - 0.0051 in)

Main drive gear snap ring:
Refer to S.D.S.

Hub end coupling ,I...,.,

ST30613000

SMT426A

ASSEMBLY

Gear Components (Cont'd)
3. Install main drive gear bearing.
a. Press main drive gear bearing.
b. Install main drive gear spacer.

4. Assemble synchronizers.
• 1st & 2nd synchronizer

• Check coupling sleeve and synchronizer hub orientation.

-,

, ,.,

, '

Front side SMT045B

MT-18
.·A



SMT043B

&1IIlI!l

Q
Front

0.0. (5th) synchronizer
hub

Inner

baulk ring

SMT046B

Outer baulk. ring

SMT047B

Coupling sleeve

Synchronizer hub

/-- - -.. ......

I~\
I~I

- Shifting insert
-~~ ...

Spread spring

R••r lid_

SMT095A

ASSEMBLY

Gear Components (Cont'd)

• 3rd & 4th synchronizer

• 0.0. synchronizer

I

:1

:1
,,!

,I

r

\
1st gear
thrust washer

\ SMT752A

5. Install front side components on main shaft
a. Assemble 2nd main gear, needle bearing and 1st & 2nd

synchronizer assembly, then press 1st gear bushing on
rnainshatt.

b. Install 1st main gear.

MT-19



• Pay attention to direction of 3rd & 4th synchronizer.

ASSEMBLY

d. Install thrust washer on mainshaft and secure it with
mainshaft front snap ring.
Select proper snap ring to minimize clearance of groove in
mainshaft.

Allowable clearance of groove:
o - 0.18 mm (0 - 0.0071 in)

Mainshaft front snap ring:
Refer to $.0.$.

e. Apply gear oil to mainshaft pilot bearing and install it on
mainshaft.

b. Press counter gear into adapter plate with Tool.
c. Install 3rd main gear and then press 3rd & 4th synchronizer

assembly.

6. Install mainshaft and counter gear on adapter plate and main
drive gear on mainshaft.

a. Press mainshaft assembly to adapter plate with Tool.

Gear Components (Cont'd)
c. Install steel ball and 1st gear washer.
• Apply multi-purpose grease to steel ball and 1st gear

washer before installing.
I

!

TM441

TM439

SMT403A

Coupling sleelle

Svnchronlzer hub

_~..-...--KV311 00401

MT-20
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ST23860000

K V 311 00401- l"T--n--...-V-r'i

TM442

Front •

SMT620A

L
LSub-gear

Sub-gear spring

Sub-gear bracket SMT528A

ASSEMBLY

Gear Components (Cont'd)
f. Press counter drive gear with main drive gear with Tool.

• Pay attention to direction of counter drive gear.

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 qear.

Allowable clearance of groove:
o - 0.18 mm (0 - 0.0071 in)

Counter drive gear snap ring: Refer to $.0.5.
(2) Remove snap ring, sub-gear bracket and sub-gear from

counter gear.
(3) Reinstall sub-gear, sub-gear spring and sub-gear bracket..

TM336

h. Install selected counter drive gear snap rinq.

I

t
[

l

ST22360002 <,

KV3110Q401

TM443

i_ Press counter gear front bearing onto counter qear.

MT-21
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•Front

ASSEMBLY

Gear Components (Cont'd)
7. Install rear side components on rnainshaft and counter gear.
a. Install reverse idler gear to reverse idler shaft with spacers,

snap rings and needle bearing .

TM451

b. Install insert retainer and 0.0. synchronizer to mainshaft.
• Pay attention to direction of hub.

c. Install 0.0. gear bushing with Tool.
d. Install 0.0. main gear and needle bearing.
e. Install spacer, reverse counter gear and 0.0. counter gear.
• 0.0. main gear and 0.0. counter gear should be handled

as a matched set.
f. Install washer, roller bearing, steel roller and thrust washer.
g. Tighten mainshaft lock nut temporarily.
• Always use new lock nut.

SMT095A

Gear bushing

&.
Q

Front

0.0. (5th) synchronizer
hub

SMT531

h. Install countershaft rear end bearing with Tool.

MT-22

8. Mesh 2nd and reverse gears, then tighten mainshaft lock
nut with Tool.

SMT003A

ST22520000



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

0.7 0.8
, I I ni

(1.5) (2.Q) (2.5) (h)
L: Length of torque wrench

(110)

f---..,...>------..-,·L m (ttl---..-<
0.10 m
(0.33 h) N·m

- (kg-m)
(h-Ibl 157,--------,------;---,-----,

(16)

ID
;;J

~
o
;;, (100)
c
'0
:;l
c:
o (90)

(80)

SMT004A

I

I
!
,!

Shift Control Components
1. Install shift rods, interlock plunger, interlock balls and check

balls.

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.

SMT992

Countershaft

Fork rod
(0.0. & Rev.l

( / Fork rod
y (t st & Znd]
"

~Fork rod
~ ~ ~/ (3rd & 4th)

~/ : i-Interlock plunger

_/@rl ---~ Interlock

~ , ball
~", I

~-1fll
L--Check ball

~

Mainshaft

a. 1st-2nd shift fork

k:
~

SMT989

MT-23



ASSEMBLY

Shift Control Components (Cont'd)
b. 3rd-4th shift fork

c. D.D.-reverse shift fork or reverse shift fork.

4. Install lever bracket securing bolt.

2. Install 0.0. and reverse fork shaft by rotating 0.0. and
reverse bracket clockwise.'::,

!
);,

¥,
;1
"fj

i
..~
J,~

3. Install E-ring on 0.0. and reverse fork rod.\;!
" "~J

:I
,S~i

"\;

MT-24

.:)

<~

J



ST23800000

I
\
'-',-,

SMT036

ASSEMBLY

Case Components
1. Install front cover oil seat.
• Apply multi-purpose grease to seal lip of oil seal before

installing.

2. Apply sealant to mating suriace of transmission case.

3. Install gear assembly onto transmission case.

4. Install snap ring of main drive bearing.

5. Apply sealant to mating suriace of adapter plate.
6. Install rear extension.

MT-25
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SMT982

TM371

ASSEMBLY

Case Components (Cont'd)
7. Select counter front bearing shim.

Counter front bearing shim: Refer to $.0.$.
8. Install gasket and front cover.

9. Install return spring plugs, check ball, return springs and
select check plunger.

10. Install control housing and gasket

A: Distance from bearing
surface to transmission
case

1 Transmission case
2 Counter gear front bearing

3 Counter gear

,~i,

MT-26



SERVICE DATA AND SPECIFICATIONS (5.0.5)

General Specifications
-
Destination Except Eu rope Europe

Transmission model FS5W71C

Number of speeds 5
-_.

Shift pattern

1 3 5

~I~I.
2 4 R

-
Synchromesh type Warner

Gear ratio 1st 3.321 3.592
2nd 1.902 2.057
3rd 1.308 1.361
4th 1.000 1.000
0.0. 0.838 0.821
Reverse 3.382 3.657

----
Number of teeth

Mainshaft Drive 22 21
1st 33 33
2nd 27 27
3rd 26 25
0.0. 21 22
Reverse 36 36

Countershaft Drive 31 32
1st 14 14
2nd 20 20
3rd 28 28
0.0. 37 39
Reverse 15 15

Reverse idler gear 21

Oil capacity Q(lmppt) 2-4 (4-1/4)

Sub-gear 0

Mainshaft braking
0Remarks mechanism

Double baulk ring 2nd and 3rd 2nd
type synchronizer synchronizer synchronizer

,.,\

MT-27
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SERVICE DATA AND SPECIFICATIONS (5.0.5)

SMT044B

Unit: mm (in)

Inner baulk ring

B

0·0.13 mm (0 - 0.0051 in)

Outer baulk ring

Synchronizer cone

Dimension Standard Wear limit

A
0.6·1.1

(0.024 - 0.043)
0.2 (0.008)

B
0.7 "0.9

10.028 - 0.035)

Allowable ctearancs

AVAILABLE SNAP RINGS

Main drive gear bearing

Unit: mm (in)

Wear limit

0.8 (0.031)

Inspection and Adjustment

2nd and 3rd baulk ring

End play mm (in)

0.31 -0.41 (Om22 ·Om61!

0.11 - 0.21 (0.0043 - 0.0083)

0.11 -0.21 (0.0043 -0.0083)

0.24·0.41 (0.0094·0.0161)

Standard

1.2 - 1.6
(0.047 - 0.063)

1.2·1.6
(0.047 - 0.063)

1.2·1.4
(0.047 - 0.055)

1st

0.0.

Gear

OD. gear

2nd gear

1st gear

3rd gear

3rd and main drive

CLEARANCE BETWEEN BAULK RING
AND GEAR
For Europe
Tst, 3rd, main drive and 0.0. baulk ring

GEAR END PLAY

2nd baulk ring Unit: mm (in) Thickness mm (in) Part number

I nner baulk ring

Outer baulk ring

B

Svnchronizer cone SMT044B

1.73 (0.0681)
1.80 (0.0709)
1.87 (0.0736)
1.94 (0.0764)
2.01 (0.0791)
2.08 (0.0819)

Mainshaft front

Allowable clearance

32204-78005
32204-78000
32204-78001
32204-78002
32204-78003
32204·78004

0·0.18 mm (Q - 0.0071 in)

Dimension Standard Wear limit

A
0.6-1.1

10.024 - 0.043)
0.210.008)

B
0.7 -0.9

10.028 . 0.035)

Thickness mm (in)

2.4 (0.094)
2.5 (0.098)
2.6 (0.102)

Mainshaft rear end bearing

Part number

32263-V5200
32263-V5201
32263·V5202

Except for Europe

1st, main drive and 0.0. baulk ring

Allowable clearance

Thickness mm (in)

0- 0.14 mm (0·0.0055 in)

Part number

Unit: mm (in)

Standard Wear limit

1st
1.2 - 1.6

(0.047.0.063)
0.8 (0.031)

0.0.
1.2·1,4

10.047 ·0.055)

1.1 (0.043)
1.2 (0.047)
1.3 (0,051)

1.4 10.055)

32228-20100
32228·20101
32228-20102
32228·20103

.~

J".
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SERVICE DATA AND SPECIFICATIONS (5.0.5)

Inspection and Adjustment (Cont'd)

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

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 T ransm 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-VSOOO
32218-V5001
32218-V5002
32218-VS003

32218·V5004
32218·VS005

MT-29
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When you read wiring diagrams:

• Read GI section, "HOW TO READ WIRING DIAGRAMS".
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CHART IN TROUBLE DIAGNOSES".



": Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Disassembling and assembling

AIT

Measuring line pressure

Checking one-way clutch in

torque converter

cD

f!!j~~
'k_~

.....,-------

Description

KV3110210o
Torque converter one
way clutch check tool

Tool number
Tool name

PREPARATION

ST07870000
Transmission case
stand

ST2505Soo1
Oil pressure gauge set

CD ST25051 001
Oil pressure gauge

CV ST25052000
Hose

@ ST25053000
Joint pipe

@ ST25054000
Adapter

@ ST25055oo0
Adapter

r~''.!i/:.l , ,

I

ST2585oo00
Sliding hammer

Removing oil pump assembly

KV31102400
Clutch spring
compressor

ST332oooo0"
Drift ~

a; 60 mm (2.36 in) dia.
b: 44.5 mm (1.752 in) dia.

Removing and installing clutch
return spri ngs

Installing oil pump housing
oil seal
Installing rear oil seal

I
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PRECAUTIONS

Service Notice
• Before proceeding with disassembly, thorough

ly clean the outside of the transmission. It is

important to prevent the internal parts from
becoming contaminated by dirt or other
foreign matter.

• Disassembly should be done in a clean work
area.

• Use lint-free cloth or towels for wiping parts

clean. Common shop rags can leave fibers that

could interfere with the operation of the trans
mission.

• When disassembling parts, place them in order
in a parts rack so that they can be put back
into the unit in their proper positions.

• All parts should be carefully cleaned with a

general purpose, non-flammable solvent before
inspection or reassembly.

• Gaskets, seals and O-rings should be replaced
any time the transmission is disassembled.

• It is very important to perform functional tests
whenever they are indicated.

• The valve body contains precision parts and re
quires extreme care when parts are removed

and serviced. Place removed parts in order on a

parts rack so they can be put back in the valve

body in the same positions and sequences. Care
will also prevent springs and small parts from
becoming scattered or lost.

• Properly installed valves, sleeves, plugs, etc. will
slide along their bores in the valve body under
their own weight.

• Before assembly, apply a coat of recommended
A.T.F. to all parts. Petroleum jelly may be
applied to O-rings and seals and used to hold
small bearings and washers in place during re
assembly. Do not use grease.

• Extreme care should be taken to avoid damage
to O-rings, seals and gaskets when assembling.

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

AT-3
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Vehicle signal

ElectricaJ singnal
Hydraulic pressure-

Electrical Control Chart

EngineSpeed sensor

Vehicle signal

AfT CONTROL DIAGRAM

Band servo

Shift Reverse High Forward Overrun
Forward Low Low &

position clutch clutch clutch clutch 2nd 3rd 4th
one-way one-way reverse Lock-up Remarks
clutch 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 e • • Automatic shift
2

2nd 0 0 0 • 1'" 2

1st 0 0 • 0 Locks (held sta-

1 nonarv) in 1st

2nd 0 0 0 • speed 1 ... 2

Mechnical Operation

SAT817B

Overdrive off
indicator lamp

Dropping I
resistor

I

: I'-----..-------'

- - ~ - - - - --:
iLine pressure solenoidl :

I
r---

Control signal

Overrun clutch
solenoid

Shift solenoid A

Shift solenoid B

Lock-up solenoid

-----1------

AIT control unit

+

AIT

-t---------r---
Revolution

sensor

Inhibitor switch

r---'-- -----

I

I

I Fluid temperature
I sensor
I

I

I

i _

Idle switch

FulHhrottle
switch

Throttle sensor

Engine rpm
signal

I

Overdrive
switch

Kickdown switch

Power supply

~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



Lock-up piston
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SAT7998

ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators
Inspection
1. Remove oil pan and gasket and drain A.T.F.

2. Remove oil strainer.

3. Remove control valve assembly by removing fixing bolts and
disconnecting harness connector.

! '

33 (1.30)

45 (1.77)

Qmm (in) ~ Q

@

Bolt symbol

AT-7

Remove accumulator A, B, C and 0 by applying compressed
air if necessary.
Hold each piston with rag.
Reinstall any part removed.
Always use new sealing parts.

4. Remove solenoids and valves from valve body if necessary.
5. Remove terminal cord assembly if necessary.

Bolt length and location

','

;~~!'
tr'
f;:'"
I.~, .

'I

6.P
:;,

r •ft 7.lI:.
\" •
~~
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3. Remove revolution sensor from A/T assembly.
4. Reinstall any part removed.
• Always use new sealing parts.

Revolution Sensor Replacement
1. Remove rear engine mounting member from body panel ,

while supporting AIT with jack.
2. Lower AfT assembly as much as possible.

Rear Oil Seal Replacement
1. Remove propeller shaft from vehicle. - Refer to section PD.
2. Remove rear oil seal.

3. Install rear oil seal.
• Apply A.T.F. before installing.
4. Reinstall any part removed.

AT-8

Parking Components Inspection
1. Remove propeller shaft from vehicle. - Refer to section PD.
2. Remove rear engine mounting member from AIT assembly.

ON-VEHICLE SERVICE

SATBDl B

ST33200000

I,



SAT1338

ON·VEHICLE SERVICE

AT-9

3_ Tighten lock nut ® until it touches trunnion pulling selector
lever toward "R" range side without pushing button.

4_ Back off lock nut ® 1 turn and tighten lock nut (Jj to the
specified torque.

Lock nut:
r:o.J: 11 - 15 N·m (1.1 - 1.5 kg-m, 8 • 11 tt-Ib)

5. Move selector lever from "P" range to "1'- range. Make sure
that selector lever can move smoothly.

Manual Control Linkage Adjustment
Move selector lever from "P" range to ''1'- range. You should
be able to feel the detents in each range.
If the detents cannot be felt or the pointer indicating the range
is improperly aligned, the linkage needs adjustment
1. Place selector lever in "P" range.
2_ Loosen lock nuts.

4_ Insert pin into adjustment holes in both inhibitor switch and
manual shaft of AfT assembly as near vertical as possible.

5. Reinstall any part removed.
6. Check continuity of inhibitor switch. - Refer to "Electrical

Components Inspection"_

Inhibitor Switch Adjustment
1. Remove manual control linkage from manual shaft of AfT

assembly.
2_ Set manual shaft of AfT assembly in "N" position.
3. Loosen inhibitor switch fixing bolts.

Parking Components Inspection (Cont'd)
3. Remove rear extension from transmission case.
4. Replace parking components if necessary.
5. Reinstall any part removed.
• Always use new sealing parts.

"P" range

Lock nutC!l

Lock nut ®
SAT7888
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ON-VEHICLE SERVICE
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

WORK FLOW

CHECK IN <Reference item

: .1

" ·,1

";1

, 11

I
I"
!. I

",
, '

, "

I: I

Preliminary
Check

Symptom Chart
(See pageAT-72.)

Final Check
(See page AT-68.)

Self-diagnosis
(See pageAT-30.)

Diagnostic Procedure
(See page AT-47.l

A/T FLUID CHECK
(See page AT-14.)

ROAD TESTING
(See page AT-15.)

Self-diagnosis
(See page AT-3D.)

O.K.

CHECK OUT

FINAL CHECK

REPAI R/REPLACE.

CHECK AIT FLUID LEVEL
AND CONDITION.

• PERFORM ROAD TESTING.
• PERFORM SELF~DIAGNOSIS.

LISTEN TO CUSTOMER
COMPLAINTS.

INSPECT MALFUNCTION ON
THE BASIS OF EACH COM"
PONENT'S CONDITION.

r-------- --lo>

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I N.G.L _

\

I
"I
(
l

r
I,

k
'f,

i·' "
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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

SAT638A

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



[1. Check before engine is started

{}

• 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"_

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

TROUBLE DIAGNOSES

SAT786A

SAT639A

ROAD TEST PROCEDURE

[ 3. Cru ise test

[2. Check at idle

'." ,. !:

i

I

,.
2.1

r
I

!

~.

!
i

l'.
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Go to Diagnostic Procedure 1.

Perform self-diagnosis.

- Refer to SELF·DIAGNOSIS
PROCEDURE.

Yes

No

Park vehicle on flat surface.

Perform self-diagnosis.

- Refer to SELF-DIAGNOSIS
PROCEDURE and note N.G.

items.

Move selector lever to "P"
range.

Does 0.0. OFF indicator lamp

flicker for about 8 seconds?

Does 0.0. OFF indicator lamp

come on for about 2 seconds?

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

D

TROUBLE DIAGNOSES

SAT7688

SAT8368

1
Go to "ROAD TESTING
- 2. Check at idle". I

AT-16



TROUBLE DIAGNOSES

Park vehicle on flat surface.

Move selector lever to "P" or
"N" range.

Preliminary Check (Cont'd)
2. Check at idle

D

SAT787A

i

Yes IGo to Diagnostic Procedure 3.1

Is engine started? ~1 Go to Diagnostic Procedure 2.1
~Yes

Is engine started? ~1 Go to Diagnostic Procedure 2.1
~No

No

Does vehicle move when it is
pushed forward or backward?

Move selector lever to "0", "1 '',
"2" or "R" range.

A

Move selector lever to "P" range.

Push vehicle forward or back
ward.

I
~

Lm
'---~-----

[ 13
~ ~----

SAT769B

SAT768B

SAT796A

o

;.
"
;,
.i
I,
1°'
~-
~ :

t.~ m
"it-
i
t'
"

~'::
it.
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No iGo to Diagnostic Procedure 6.1

Yes IGo to Diagnostic Procedure 4J

Yes IGo to Diagnostic Procedure 5.1

No

No

Does vehicle creep forward in all
three ranges?

Move se lector lever to "R" range.

Does vehicle creep backward
when foot brake is released?

Yes

Go to Diagnostic Procedure 7.

AT-18

Move selector lever to "N" range.

Move selector lever to "0", "1"

and "2" range and check if
vehicle creeps forward.

Is there large shock when
changing from "N" to "R"
range?

Does vehicle move forward or
backward?

Release foot brake for several
seconds.

Preliminary Check (Cont'd)

1

I AppiV foot brake.
(3 l----
6 No

'-------:r-.. n

TROUBLE DIAGNOSES

SAT771B

SAT772B

SAT799A

SAT797A

Brake pedal

For several seconds

Brake pedal



,'._-:
'. .1:

1--+1 Go to Diagnostic Procedure 8.

Yes

AT-19

Does vehicle start from 0 1 ?

®

Accelerate vehicle by constantly
depressing accelerator pedal half
way.

Move selector lever to "P" range.

Move selector lever to "0" range.

Park vehicle on flat surface.

Warm up engine until engine oil
and A.T. F. reach operating tem
perature after vehicle has been
driven approx. 10 minutes.

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

Set overdrive switch in "ON"
position.

Preliminary Check (Cont'd)
3. Cruise test
• Check all items listed in Parts 1 through 3.
• Throttle position can be controlled by voltage across termi

nals (jJ) and @ of AfT control unit.

Cruise test - Part 1

o

TROUBLE DIAGNOSES

SAT802A

SAT779A

SAT7758

Half-way

A/T control unit terminal '\thalf throttle open

fESl======-

~I \;;,~::;:" ope,

[11 ~~:
At idle-'

'---------'

SAT7748

D

SAT803A

-



Preliminary Check (Cont'd)

er.
Does A!T shift from D1 to D2 4 Go to Diagnostic Procedure 9.1
at the specified speed?

Specified speed when shifting

from 0 1 to O2 :

Refer to Shift schedule.

IJ 1Yes

Does A!T shift from D2 to D3 ~IGO to Diagnostic Procedure 10.1
at the specified speed?

Specified speed when shifting

from O2 to 0 3 :

Refer to Shift schedule.

[3 1Yes

Does A!T shift from D3 to D4 ~ Go to Diagnostic Procedure 11.1
at the specified speed?

Specified speed when shifting

from D3 to D4 :

Refer to Shift schedule.

(;] 1Yes

Does A!T perform lock-up at ~lGO to Diagnostic Procedure 12·1
the specified speed?

Specified speed when lock-up
occurs:

Refer to Shift schedule.

1Yes

Does AIT hold lock-up condition
No

Go to Diagnostic Procedure 13.1
for more than 30 seconds?

I]] 1Yes

Release accelerator pedal.

m 1
Is lock-up released when ~IGO to Diagnostic Procedure 14./
acce lerator peda I is released 7

If] 1Yes

Decelerate vehicle by applying
foot brake lightly.

lE 1
Does engine speed return to idle r-EGo to Diagnostic Procedure 15.
smoothly when A!T is shifted

from D4 to 0 3 ?

1Yes

TROUBLE DIAGNOSES

IJ
n)...-------(

~ Brake pedal

8/8 ~~~-~~~~---.-~-----l

--- GIlD
~---------+------- -- - - --

jl ., rf

0/8 SAT806A

8/8 r----------r------/,

0/8
SAT804A

m (;]

8/811 11 11 11
i\

~ 4D
'I:!

0/8 U II 11 11
SAT805A

mm Accelerator pedal

Stop vehicle.

1
I Go to "Cru ise test - Part 2".

AT-20
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TROUBLE DIAGNOSES

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

Confirm overdrive switch is in
"ON" position.

Confirm selector lever is in "D"
range.

D

ii

SATB03A

fl
8/B

Half-way Accelerate vehicle by half
throttle again.

Go to Diagnostic Procedure 16.
No

Go to Diagnostic Procedure 10.

No IGo to Diagnostic Procedure 9. I

No

Yes

Release accelerator pedal after
shifting from D2 to D3 .

Yes

Yes

Does vehicle start from D1 ?

Does AfT shift from D2 to D3

at the specified speed?
Specified speed when
shifting from D2 to D3 :

Refer to Shift schedule.

Does AfT shift from 0 4 to D2

as soon as accelerator pedal is
depressed fully?

Accelerate vehicle to A krn/h as
shown in illustration.

Release accelerator pedal and
then quickly depress it fully.

O/B.-.J..--c..;:.;o---

SATB08A

B
B/8 _..,-------.----=::---
DJ~D20 /

Depress
fully

/
//1 Release

D2~D3
(

7/B- - - - --

Release D-

B/B1~----4I 1ft---.--t!.IliJ-----

mAccelerator pedal

f
L,
f
I
I
i:

SATB10A

Does AfT shift from D3 to D4

and does vehicle decelerate by
engine brake?

Go to Diagnostic Procedure 11.

Yes

Go to "Cruise test ~ Part 3".

Stop vehicle.

I

IIO/B S\.s-------'-----=----~

Accelerator
pedal

SATB11A

AT-21
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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 0 4 .

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.

Yes

Yes

Does vehicle decelerate by engine

brake?

Does AfT shift from 22 to 11

range?

Yes

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

Move selector lever from "0" to
"2" range while driving in 0 3 .

Does vehicle decelerate by engine

brake?

Does vehicle decelerate by

engine brake?

Yes

Yes

Does AIT shift from 0 3 to 22 ?

Release accelerator pedal.

Set overdrive switch in "OFF"
position while driving in 0 4

range.

m

~ Yes

SAT777B

SAT7768

@

•

SAT813A

( 0 3 (0.0. OFF))...
(03 (0.0. OFF))

•@...

Release"-,

""""",,"

•

Accelerator pedal

I Stop vehicle.

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

SAT778B

AT-22
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TROUBLE DIAGNOSES-
Preliminary Check (Cont'd)

Vehicle speed when shifting gears

Europe

Vehicle speed km/h (MPH)
Throttle position

0, --> 0, 0, --> 0, 0, --> D_ D_ --> 0, 0, --> 0, 0,-->0, 1, --> 1,

Full throttle
58 - 62 109" 115 176 - 186 170 - 180 104-110 44 - 48 53 - 57

(36 - 39) (68-71) (109 -116) (106 - 112) (65 - 68) (27 - 30) (33 - 35)

Half throttle
41 - 45 78 - 84 125 -135 74 - 84 29 - 35 10 - 14 53-57

(25 - 28) (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. D. --> 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

0_

Throttle position Vehicle speed km/h (MPH)

Lock-up "ON" Lock-up "OFF"

176 -186 170 - 180
Full throttle

(109-116) (106-112)

126 - 134 110 - 118
Half throttle

(78 -83) (68-73)

Except Europe

0_

Throttle position Vehicle speed km/h (MPH)

Lock-up "ON" Lock-up "OFF"

164 -174 158 - 168
Full throttle

(102 -108) (98 - 104)

120 ·128 102 - 110
Half throttle

(75 - 80) (63 - 68)

AT-23
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SAT905B

I
(120)

190 200
I I

(110)

170 180
I I

2

- - - - - Downshift

Vehicle speed km/h (MPH)

----- Upshift

Preliminary Check (Cont'd)

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

LL -.-__---,

TROUBLE DIAGNOSES

0/8

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

I I
I I

I
I

I
I I I I

I I I
I

I I
I II

(O) (101 (20) (30) (40) (50) (601 (70) (80) (90) (lOO)

8/8

Kickdown range

7/8

I
6/8 I

I
l--r-- 2

5/8 ICl ..-
L I ./
'c ./

'" 4/8 I I'a.
D I I

'" I I

£ 3/8 I
I

I
s: I If-

2/8 1--.1
I
I

1/8 I
I

Shift schedule
Europe

Except Europe

----- Upshift

- - - - - Dow nshift

---------r----....

./
./

./
./

3~4
./

........ ("
»> I

.... 4~ 4 lock-up "OFF"

,)
/'/

/
/'

//

..-
2 ./..-

2~3..
./

./

0/8

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

I I
I ! I I I I I I I I I I I I I I I

I I I ! I I I

(0) (10) (20) (30) (40) (SO) (60) (70) (80) (90) (100) (110) (120)

8/8
Kickdown range

7/8
I

6/8
I
I
I

5/8 1 ---r- 2
Cl

Ic
c I'" 4/8
CL
0 I
'" I':;:: 3/8£ I
s: I /
f-

2/8 r-J

I
1/8 I

I

Vehicle speed km/h (MPH) SAT9068

1
",

,
i .....,

.', .

u:
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SAT9078

Inhibitor
switch

AT-25

AfT Electrical Parts Location

TROUBLE DIAGNOSES

Line ~Shlh solenoid B
pressure solenoid -~ Shift solenoid A

~{~1 \ Overrun
~ ~ clutch

o c '-' sOlenOid~~~!i~~~~

(
Cont ro l valve '\
upper body )

f',



I,
I'
I

TROUBLE DIAGNOSES

AfT Electrical Parts Location (Cont'd)

SAT908B

AT-26
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I'

I'

o

11

I'

D

I'

III III
1) 1)

o 0
E E

III III
> >
L L
1) 1)

Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES

1:' 1:'
ENGINE

Er®
er ~

TEMPERATURE . , ..
uj..J ~R @Q),0 '..::..:Y

~=0",

JC6T;:D F'", ...of-.
oz~

~
",9:;

.o z
~ tco[><wo",

~~

~~~J;o~ (ID~g
~ ....[><00
~ ~I><

(\J~~
~

c~

L
THROTTLE ®®III

I'+' VALVE SWITCH I .. ,.'"
~ @Q)

E
(Idle "i'":" ::: LJ) _ '"0

'" '" '"-C
~/.

I®
o

-e- DROPPING RESISTOR
(!l

(1)~,:,~o",.
+'

~ "''''' -"'- ~C; '" N
0

'" L...:....:...:J
r-

LINE PRESSURE SOLENOI
W ,--

~ r-::::::::l..J :::®JJ t~ @
~ OU) t--

"'z
OVERRUN CLUTCH SOLENOI

Iw
~r-Ul '----

r-::::::::l
SEN~O~ __ r ;;:;

REVOLUTION
@

r-r-r-« ®~ L,;;: I I I ::: LOCK-UP SOLENOID)- '-=---'"-
r:::::::::l'" t-. '"W

'" ® "~I- I'WW TEMPERATURE SENSOR zr-

'""" ®§; l ~<D
~ ...J

SHIFT SOLENOID, A@'..::..:Y® 0
er

r-::::::::lr-. LJ)

Z '" @'" 0

'" 0
<;>

'" r-
SHIFT SOLENOID Bo- -,

'" <C.

~-c

'" ®"'"W
KICKDOWN SWITCHU)

'"
I

'" =
0 u, =-r-r- '" ~ - .....
~'" 0 =",

8 -®~<C. I- j-c <;>
-I '"U)r- ="

8
U) <DO j-c ~Z _I- =z rOL I_ j-o ~_0 z:;: =", I

@
I- _U) --c_z

flt:~r<
zo
t.:J- Z o-,'------- 0

1

11
;:
"'" '"z

'"® -0;
<DW

,---- >:1-
..J• OW
00 u>:

'"-
~

I-
~Io"','" ( zI-DW

0UWI-
UI

r ~~~ I------11' '" ® U zDO
01-01. 0(§J (ID ® WUlO WUl
.:;::'----- WZ

DU)"-W

~
~ U)U)

<:»
0, D. OFF
INDICATOR

'"

I
®

'"
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TROUBLE DIAGNOSES

Wiring Diagram

/R

1
/W
/G
/L

a •
/6

/L
P

/R

L
'" '"'"

BODY
GROUND

KICK
DOWN

~

BODY

O. D.
CONTROL
SWI TCH

H

1111illlll®
I
"'-,,..

FUSE BLOCK

I GNI TI ON sWI TCH
ON or- START

®lllllillll
I
"':;::

+-'
IIJ
E
o
r:
o
ell ,

1 GROUND
+-'

0
>--

(E. F. 1. har-ness)
LG

y
Y
w

LG

~O:

OR
-'-/6

/R
G
W
L

I R

"'''' c; ---'m
0 ""

,.
" -, '"Cl Cl

7-Y/R

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

COMBINATION METER

,,~ O· D.
OFF

2
ELECTRIC

12SPEED-
7 OMETER 2"

48

0
'-' (Refer- to"POWER ---''''

0

"
0

SUPPLY ROUT! NG" CH"@ @

I

in El sect ion. ) I'® ---'Cl '" Cl m

1
1'", '" "

I
I i

Cl >->- ,..
I

I
I

-
trta in har-ness)

~ ~

I® , :;::
@:@

>-

I I
mmc, ®IIIII!IIII IIII~IIIII@

'" CD :@2D
IIJ

M10l M125 M57

~ [fBHfR] rl-J;M.FfjJ

~~~

E. C. C. s.
CONTROL UNIT
(Refer to EFIl.EC
sect ion. )

SENSOR TEMPERATURE
ROTTlE SENSOR DROPPING

0~lVE RESISTOR
SWITCH

AT-28
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=z

INHIBITOR SWITCH

Ci:), L H, dr i ve mode I

®' RH. drive model

=0

=N

Wiring Diagram (Cont'd)

REVOLUTI ON
SENSOR

TROUBLE DIAGNOSES

~

__- S8-'--- 8. -I-S8
___ GY-e- C8 ->-ey

--~G/R-- B7 -I- G/R~~~~~=ff:f~=r1TtTt=n::lt~tti~J
__- R/B-- A7 -I- R/B
___ e/L __ A8 ->-G/L
--- Y/B-- H2 -I- 1/8
---Y/L~- 12 -r-Y/L-

® - ®:D
s. M, J.

ffiefer to last page
(Fa I dout page),]

=Z

=Il.

a::
o
V)

Z
Lu
V)

.,,"

(SUb
harness)

iu
a::
:::J
if)
if)
wo
a::
1l.0

Z
WLu
Z..J
_0
..Jif)

m

o
o

I-Z
Lcw
_..J
I;o
V)</l

o
«

o
f-z
LcLu
----'
:CO
</lV)

J::
u
f
:::J
..J
U

o 0
n...'"""" z.......,
::lo ::l0
IZ a::z

l<:Lu a::Lu
U...j W-J
00 >0
--.JU) QV)

I

~

SPEED
SENSOR

(En g i ne room
harness no, 2)

'---1========= Y/L--Q,Y/8---DJ

"" .,
@)~@" ">- >-

~ @)
- -- -

~ @ BODY GROUND

--' .,
" ">- >-

(Eng i ne room
harness)

.',

"

SAT904B
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I

W'",··. .
~ .

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

Move selector lever to "2" range.

Set overdrive switch in "OFF" position.

Move selector lever to "P" range.

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

Set overdrive switch in "ON" position.

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

DIAGNOSIS START

Move selector lever to "0" range. I

~ ~

Set overdrive switch in "ON" position. l
6 t

Self-diagnosis
SELF-DIAGNOSTIC PROCEDURE

o

Yes No

I~~~~~~~~~~~~\U~O~F-F--------' I Go to Diagnostic Procedure 1J

(g l

TROUBLE DIAGNOSES

SAT7BOB

SAT779B

SAT774B

-CD

SAT7B1 B Move selector lever to "1" range.

Accolorator podal Set overdrive switch in "OFF" position. I
m ~

Depress accelerator pedal fully and release it. I

Depress Release

SAT754A

AT-30
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, ,

IIil

SAT7B2B

TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)
A

IIil
Set overdrive switch in "ON" position.

Check 0.0. OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAGNOSIS CODE on next page.

DIAGNOSIS END

"::1
' ,

, ,I

AT-31



TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)
JUDGEMENT OF SELF-DIAGNOSIS CODE

0.0. OFF indicator lamp: Damaged circuit

r

All judgement flickers are same.

Self-diagnosis
start

All circuits that can be confirmed by self·diagnosis are

O.K.

1Q·judgement flickers
- - Light

~l --I i ! i i I I I III Shade

t, t, t.t. t. t, t. t. t, t. t, t,
SAT723B

1st judgement flicker is longer than
others.

,\ 11./. 0/0-:::;8, OFF

- - Light

- - - '-- Ut-J'-J.L..JL....ll-JL.JJL....JJ....ll-...,l~_Shade

SAT724B

Revolution sensor circuit is short-circuited or discon

nected. lq- R,~I",;"o "000'

L ,l A;;00",,"' 00;'

.. Go to REVOLUTION SENSOR CIRCUIT CHECK.
SAT140B

2nd judgement flicker is longer than
others .

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

- - Light

- - - J-...IIL.J-lUI....J'-"-...JL...ILII.....JJ....1L../
l_

- Shade

Speed sensor circuit is short-circuited or disconnected.

24

AfT control unit

SAT725B .. Go to SPEED SENSOR CIRCUIT CHECK. SAT760A

3rd judgement flicker is longer than
others.

Throttle sensor circuit is short-circuited or disconnected.

Throttle sensor

1

I

I

1011

T

AfT control u nit

,1C-.-r-+--------,
lS

I

..
Go to THROTTLE SENSOR CIRCUIT CHECK.

SAT761ASAT726B

- • - - - - - - - Light

_ULJ'L..JI....J~-''-J''...a--l .. _ Shade

- - ,....------ - -

1------

t l '= 2.5 seconds 12 '= 2.0 seconds t3 '" 1.0 second

AT-32



TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)

0.0. OFF indicator lamp:

4th judgement flicker is longer than
others.

~()~ DID
/1 I \"' OFF

I
Self-diagnosis
start

Damaged circuit

Shift solenoid A circuit is short-circuited or disconnected.

Shift solenoid A

I~
---t 0
l------.J

e- Terminal
cord ~

assembly

~I
Ill:
"11,1
'I:

Light

Ul....Jl.....lL.JL..JL.JIY - Shade

SAT727B

AfT control unit

• Go to SHIFT SOLENOID A CIRCUIT CHECK.
SAT766A

5th judgement fl icker is longer than

others.

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

Shift solenoid B circuit is short-circuited or disconnected.

Shih solenoid B
r-==--
~L-__..J

, .- -,---.--,- -,,-- IT - - Light
~·..Terminal

cord assembly

f---- - _l......LLJLJL...Il....J ....LIL.Jl...J"-JL----"-+\' Shade I

36

AfT control unit

SAT728B

6th judgement flicker is longer than

others.

• Go to SHIFT SOLENOID B CIRCUIT CHECK.
SAT767A

Overrun clutch solenoid circuit is short-circuited or dis-
connected. Overrun clutch

solenoid

-- -,-- - ""' Light
<,'-Terminal cor;

assembly

f------ - - _LJ UI-lL.lL.JIL..J.. UL.lL.JlWl_-I,_ - Shade

SAT729B

AfT control unit

• Go to OVERRUN CLUTCH SOLENOID
CIRCUIT CHECK. SAT768A

7th judgement fl icker is longer than

others.

Lock-up solenoid circuit is short-circuited or disconnected.
Lock-up
solenoid

~---='l

>- Terminal
cord assembly --4-

--- Light

f------ - _l......IL.JIUL.Jl...JL..A"",,- ..L.Ll..U.....IL-{\\, - Shade I AfT control unit

SAT730B
• Go to LOCK-UP SOLENOID CIRCUIT CHECK.

SAT769A

AT-33
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TROUBLE DIAGNOSES

~

(
1:\ Fluid temperature
tJ sensor
• ..--- Terminal cord

L------V assembly

Damaged circuit

29 30 '2 15

AfT control unit

Fuse

I Ignition
L!NJitCh

I

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 Cl RCUIT
CHECK. SAT143B

Self-diagnosis (Cont'd)

- -- Light

4-Shade

SAT731 B

8th judgement flicker is longer than
others.

Self~iagnosis I
start

0.0. OFF indicator lamp:

I

9th judgement fl icker is longer than
others.

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

Ignition l
coil

- - Light

I
~ - J.....l1...JI...JL.JUIL.J1....u...JU..J.IL_\1-- - Shade

I

[~ Resistor

20

AIT control unit I
SAT733B

• Go to ENGINE REVOLUTION SIGNAL CIRCUIT
CHECK. SAT624B

10th judgement flicker is longer than
others.

~<J::::" OlD
.r> I \" OFF

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

r-r-r__--J+.-/~Oid

Terminal
cord
assembly

-- Light [ tl DroppingtJ resistor

I-- - '-- - "-----.. - L..- - I-- -- Shade

Flickers as shown below:

- r-- - ~ - - r-- -.-- - n-' Light

I
]]

AfT control unit
J4

I
• 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 problern.)

SAT732B

\_ -'...JLJWWL.JL.JIL.J1..JLIL-'. l-f\ - ShadeI--

'::::-0-::::: OlD
"'/ I \' OFF

SAT734B

t 4 = 1.0 second

I
AT-34



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

1--------------\- - - Shade

SAT157C 26 19 20 1

Over- 0 N
drive t---+-----j

switch

Throttle
valve
switch

..c
o

"~

'--t--+-' ~
~

Kickdown
switch

f

I
I

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

SAT007C

AT-35
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TROUBLE DIAGNOSES

CHECK REVOLUTION ~ Repair or replace revolution 1SENSOR. - Refer to "Electrical sensor.

Components Inspection".

r..:.1 lOK
CHECK INPUT SIGNAL. N.G. Check the following items.

f-------

'I ~ I
• Harness continuity between

~
A/T control unit and revo-

'~ lution sensor (Main harness)

2. Check voltage between A/T • Harness corrtinuitv between

control unit terminal (i§i and revolution sensor and E.C.U.

ground while driving. (Main harness)

(Measure with A.C. range.) • Ground circuit for E.C.U.

Voltage:
- Refer to section EF & EC.

At 0 km/h (Q MPH): OV

At30 km/h (19 MPH):

1Vormore
(Voltage rises gradually in

response to vehicle speed)

1o.x.

Perform self-diagnosis again 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.

SAT140B

A/T control
unit terminal

Revolution sensor

Self-diagnosis (Cont'd)
REVOLUTION SENSOR CIRCUIT CHECK

16 15

AfT control unit

- l~+)j--------

CONfET

E)

SAT737B

SAT738B

" ;

;
.., ,SPEED SENSOR CIRCUIT CHECK

r..:.1
CHECK INPUT SIGNAL. N.G. Check the following items.

i----------Io

'I @2J ~ I

• Speed sensor and ground

ci rcu it for speed sensor

- Refer to section EL.

2. Check voltage between AIT • Harness continuitv between

control unit terminal ~1) and A/T control unit and speed

ground while driving at 2 to 3 sensor (Main harness)

krn/h (1 to 2 MPH) for 1 m
(3 ft) or more.
Voltage: Varies from OV

t05V

lOK
Perform self-diagnosis again after ~ 1. Perform A/T control unit

driving for a while. input/output signal inspection.

1o.x. 2. If N.G., recheck AfT control
unit pin terminals for damage

I INSPECTION END I or connection of A/T control

unit harness connector.

At 2 - 3 krn/h
(1-2 MPH)

~0SE:m7c::::::Jla ITIJ3ITIIJ
COIlIET UlJlLLLLJ
E:) Y/G A/T control

unit terminalW
e +clj-----------"'

I ',
I

.'".-'-'

'.

AT-36



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

Perform self-diagnosis (Mode N_G_ Check throttle sensor circuit for
HIl for engine control. engine control. ~ Refer to sec-

OK tion EF & EC.

B
CHECK INPUT SIGNAL N.G. Check harness continuity

between E.C.U. and AIT control'I ~ w I
" ON, unit regarding throttle sensor

circuit. (Main harness)

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

Fullv-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. 1. Perform AIT control unit
driving for a while. input/output signal inspection.

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

INSPECTION END or connection of AIT control
unit harness connector.

TROUBLE DIAGNOSES

SAT761A

SAT739B

Depress slowly

10

A/T control unit

Throttle sensor

AT-37



TROUBLE DIAGNOSES

D1sm.IllECT

SAT74QB

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

B
CHECK GROUND CIRCUIT.

N.G. 1. Remove control valve assem-

1 I 00 I

blv. - 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 iectrical Components

compartment. Inspection" .

3. Check resistance between • Harness continuity of terminal

terminal ® and ground. cord assembly

Resistance; 20 - 30n

El lo.K.
CHECK POWER SOURCE N.G_ Repair or replace harness

CIRCUIT. between A/T control unit and

'I 00 I

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 AIT control unit
driving for a whi le. input/output signal inspection.

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

unit pin terminals for damage

J
INSPECTION END I or connection of AIT control

unit harness connector.

AfT control unit
terminal

18

D1SCllMIltCT

18

I@
I

B @
Sub-harness~ ~
connector \:1:b....--t::/

G

Shift solenoid A

~
f- Terminal

cord -z-

assembly

J5

AfT control unit

SAT766A

SAT741 B

I
AT-38



Shift solenoid B
i::
~

II,:
I','

" .~

I'
:·,,1

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

a
CHECK GROUND CIRCUIT. N.G . 1. Remove control valve assern-

1 1 00 I

blv, - Refer to "ON·VEHI-

: OFF/ 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 - 30n

(;] lO.K.

CHECK POWER SOU RCE
N.G. Repair or replace harness

CIRCUIT. between A/T control unit and

'I 00 I

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 on
4. Reinstall any part removed.

lOK

Perform self-diaqnosis after

~
.t. Perform A/T control unit

driving for a while. input/output signal inspection.

l OK
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

SAT767A

SAT742B

~
DISCONNECT

18

Terminal
cord assembly

lIISCONNECT

18

36

A/T control unit

Sub- tl6 tE1S'
harness ~
connector tl

fL/Y

rl1sub- ~~
harness 3 ©
connector

Y

-

,.
.j

.'
~i

L/Y A/T control
unit terminal

SAT743B

AT-39



Self-diagnosis (Cont'd)
OVERRUN CLUTCH SOLENOID CIRCUIT CHECK

a
CHECK GROUND CIRCUIT. N_G_ 1. Remove control valve assem-

'I 00 I

blv. - Refer to "ON-VEHI-
CLE SERVICE"_

2. Check the following items.

2. Disconnect terminal cord • Overrun clutch solenoid. -

assembly connector in engine Refer to "E lectrical Corn-

compartment. ponents Inspection".

3. Check resistance between • Harness continuity of terminal

terminal @ and ground. cord assembly

Resistance: 20 - 30n

~ lOK
CHECK POWER SOURCE N.G_ Repair or replace harness

CIRCUIT. between A/T control unit and

'I 00 1

terminal cord assembly. (Main

harness)

2. Disconnect AIT control unit

16·pin connector.

3. Check resistance between

terminal @ and A/T control
unit terminal @_
Resistance:

Approximately on
4. Reinstall any part removed.

lOK
Perform self-diagnosis after N_G_ 1. Perform AfT control unit
driving for a while. input/output signal inspection.

l o.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

SAT768A

SAT7448

Terminal cord
assembly

Overrun clutch
solenoid

",

GY

IIISCOMNECT

EO

AfT control unit

Sub
harness
connector

AfT control
unit terminal

PfL

,1'-',',

SAT745B

AT-40
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I
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Self-diagnosis (Cont'd)
LOCK-UP SOLENOID CIRCUIT CHECK

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

f----+
1.

I I

"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 ~ 5S?

~ lo.K.

CHECK POWER SOURCE N.G. Repair or replace harness------+
CIRCUIT. between A/T control unit and

1.

I 00 I

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 Os?'
4. Reinstall any part removed.

lOK
Perform self-diagnosis after

~
1. Perform AIT control unit

driving for a while. input/output signa,l 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

SAT746B

SAT769A

IMSCONNECT

E8

Lock-up
solenoid

AfT control unit

mSCONNECT

E8

Sub" ~@
harness 22 ~
connector

L

@tl SUb
-harness

22 connector

GY!R

;,:,
I'

!,

A!T control
unit terminal

GY/R

SAT747B

AT-41
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Self-diagnosis (Cont'd)
FLUID TEMPERATURE SENSOR CIRCUIT AND AfT
CONTROL UNIT POWER SOURCE CIRCUIT CHECKS

11
CHECK AfT CONTROL N.G. Check the following items.

~
UNIT POWER SOURCE. • Harness continuity between

'I I

ignition switch and AfT con-

~ ~
trol unit (Main harness)

" i . "'"':" ".. • Ignition switch and fuse

2. Check voltage between AfT - Refer to section EL.

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

[El 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 I 00 I
- Refer to "Electrical Com-
portents Inspection".

• Harness continuity of terminal

2. Disconnect terminal cord cord assembly

assembly connector in engine
compartment.

3. Check resistance between
terminals @ and @ when

AIT is cold.
Resistance;

Cold [20°C (6SoF)]

Approximately 2.5 kS1
4. Reinstall any part removed.

OK

TROUBLE DIAGNOSES

SAT143B

SAT749B

SAT7488

~
IISC01lIl:CT

18

Fluid temperature
sensor

Terminal cord
assembly

AIT control unit
terminal

W 8

Sub
harness
connector

AT-42



TROUBLE DIAGNOSES

SAT750B

Self-diagnosis (Cont'd)

[!J 1
CHECK INPUT SIGNAL OF

N.G.
Check the following items.

~
FLUID TEMPERATURE • Harness continuity between

SENSOR. AIT control unit and terminal

1 I 00 tD ]
cord assembly (Main harness)

,'~

2. Check voltage between A/T

control unit terminal GP and

ground while warming up AIT.
Voltage:

Cold [20
0
C (6S0 F)] --+

Hot [SO°C (176°F)] :

1.56V --+ 0.45V

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

lOK 2. If N.G., recheck AIT control
unit pin terminals for damage

I INSPECTION END ] or connection of A/T control

unit harness connector.

AfT control unit
terminal

'"
",
"

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK

........"... ", .. JIIII
AT-43

Perform self-diagnosis (Mode N.G. Check ignition signal circuit for
III) for engine control. Check ~- engine control. - Refer to section

ignition signal circuit condition. EF & EC.

·lO.K. I

B
CHECK INPUT SIGNAL. N.G. Check the following items.

1 I w I
• Harness continuity between

~ AIT control unit and ignition, I coil.

2. Check voltage between A/T • Resistor

control unit terminal @ and • Ignition coil - Refer to

ground. section EF & EC.

Voltage: 9.5 -12V

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

lOK 2. If N,G., recheck AIT control
unit pin terminals for damage

I INSPECTION END I or connection of A/T control

unit harness connector.

SAT624B

SAT751B

Resistor

25

AfT control unit

AfT control unit Y/R

terminal

'-------------_._----
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Self-diagnosis (Cont'd)
LINE PRESSURE SOLENOID CIRCUIT CHECK

m
CHECK GROUND CIRCUIT. N.G. 1. Remove control valve assern-

1.

I I

blv, - 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 Corn-

compartment. ponents Inspection".

3. Check resistance between • Harness continuity of terminal

terminal @ and ground. cord assembly

Resistance: 2.5 - 5S1

[§] 1a.K.

CHECK POWER SOURCE ~ Check the following items.

CIRCUIT. • Dropping resistor - Refer to

1.

I I

"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

[!] lox
CHECK POWER SOURCE N,G. Repair or replace harness

CIRCUIT between AfT control unit @
1.

I 00 I

and terminal cord assembly.

2. Check resistance between
terminal @ and AfT control

unit terminal @.
Resistance:

Approximately OS1
3. Reinstall any part removed.

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

1o.k. 2. If N.G., recheck A/T control
unit pin terminals for damage

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

TROUBLE DIAGNOSES

AIT control
unit terminal

Dropping
resistor

SAT776A

SAT753B

SAT752B

Terminal
cord assembly

J< JJ

AIT control unit

BSub- ~~
harness tt:tt~ ~
connector

R

I "-
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!I

Check the following items.

• Overdrive switch ~ Refer to
"E lectrical Components

Inspection" .

• Harness continuity between
AfT control unit and over"

drive switch (Main harness)

• Harness continuity of ground

circuit for overdrive switch

(Main harness)

Check the following items.

• Inhibitor switch ~ Refer to

"Electrical Components

Inspection" .

• Harness continuity between

ignition switch and inhibitor

switch (Main harness)

• Harness continuity between

inhibitor switch and AfT

control unit (Main harness)

O.K.

~I

OFF 1Vorless

ON Battery voltaqe

OX

Switch position Voltage

2. Check voltage between AfT

control unit terminal ® and

ground when overdrive switch

is in "ON" position and in

"OFF" position.

CHECK OVERDRIVE SWITCH N.G.

CIRCUIT.

1.

CHECK INHIBITOR SWITCH
CIRCUIT.

~
No.

@ ® ®
Lever

CD @

position

P,N B 0 0 0 0

R 0 B 0 0 0

D 0 0 B 0 0

2 0 0 0 B 0, 0 0 0 0 B

Self-diagnosis (Cont'd)
INHIBITOR, OVERDRIVE, KICKDOWN AND IDLE SWITCH
CIRCUIT CHECKS

m

TROUBLE DIAGNOSES

A/T control
unit terminal

SAT008C

SAT7838

~i)

01EHIffiEmJ
[y] A/T control unit GIR

e + terminal

SAT7B4B @
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SAT7548

TROUBLE DIAGNOSES

Self-diagnosis (Cont'd)
®

[!) t
CHECK KiCKDOWN SWITCH N.G. Check the following items.r---+
CIRCUIT. • Kickdown switch,.

I I
• Harness continuity between

00 W AfT control unit and kick-
-, ! down switch (Main harness)

2. Check voltage between AfT • Harness continuity of ground

control unit terminal (J) and circuit for kickdown switch

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

[!] lox

CHECK IDLE SWITCH N.G. Perform self-diagnosis (Mode
CIRCUIT. IV) for engine control.

• Check voltage between AIT Check idle switch circuit.
control unit terminal @ and l°x 1N.G.
ground in the same way as
kickdown switch circuit. Check harness Check idle
Voltage: continuity switch circuit

When releasing accelerator between AfT for engine
pedal: 8 - 15V control unit control. -
When depressing accelerator and idle switch. Refer to sec-
pedal fully: lV or less (Main harness) tion EF & EC.

lO.K.

Perform self-diagnosis again after r 1. Perform AfT control unit
driving for a while. input/output signal inspection.

1ox 2. If N.G., recheck AfT control
unit pin terminals for damage

INSPECTION END or connection of AfT control
unit harness connector.

I
AT-46 J'..,.- ;.



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.

10.K.
INSPECTION END

Diagnostic Procedure 1
SYMPTOM: 0.0. OFF indicator lamp does not come on

for about 2 seconds when turning ignition
switch to "ON".

Check again.
'----- ~ -----.J~ 1.

o
CHECK AfT CONTROL N.G. Check the following items.
UNIT POWER SOURCE.

f-----. • Harness continuity between
1.

I ;{3 I

ignition switch and AfT con-

00( "ON
I

trol unit (Main harness)

• Ignition switch and fuse

2. Check voltage between A/T
- Refer to section EL.

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

fl ~ O.K.

CHECK AfT CONTROL UNIT
N.G.

Check harness continuity1-----.
GROUND CIRCUIT. between AIT control unit and

'I 00 I

ground.

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

3. Check resistance between A/T
control unit terminals (3J. ~p
and ground.

Resistance:

Approximately on

~ l o.K .

CHECK LAMP CIRCUIT. N.G. Check the following items.f---+
1.

I I
• 0.0. OFF indicator lamp

00( OFF! - Refer to section EL.

• Harness continuity between

2. Disconnect A/T control unit ignition switch and 0.0. OFF

16·pin connector. indicator lamp (Main

3. Check resistance between harness)

A/T control unit terminals • Harness continuity between

@ and@. power shift indicator lamp

Resistance: 50 -100n and A/T control unit

4. Reinstall any part removed.

10K

TROUBLE DIAGNOSES

CONNECT

£)

SAT7568

0.0. OFF
indicator
lamp

AfT control unit

Fuse

~0~
AfT eo ntrol CONI€CT

unit terminal £:)

SAT7558

o ~
(@) IliiiffiHEl

G/L GIL AfT control unit
terminal

Ignition
switch

m.-----------,

;
.!
i;
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o

I

O 010
OFF

Self-diagnosis I
start

TROUBLE DIAGNOSES -
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 "0", "2", "1"
or "R" range.

Light o
1-----------\- - - Shade

SAT157C

Does self-diaqnosis show damage

to inhibitor switch circuit?

No

Check inhibitor switch circuit.

- Refer to "Self-diagnosis".

O.K.

O.K.

Repair or replace damaged parts.

Repair or replace inhibitor switch.

INSPECTION END

Check continuity of inhibitor

switch 2-pin connector. - Refer

to "Electrical Components

Inspection".

Check starting system. - Refer

to section EL.

.--------!..-------, N_G.

SAT838B

Diagnostic Procedure 3
SYMPTOM: Vehicle moves when it is pushed forward

or backward with selector lever in "P"
range.

D
Check parking components. ~

Refer to "ON-VEHICLE

SERVICE".

lOX
INSPECTION END

[!l_GJ
~I Repair or replace damaged parts.

I

AT-48
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Perform AIT control unit

input/output signal inspec

tion.
2. If N.G., recheck AIT control

unit pin terminals for damage.

or connection of AIT control

unit harness connector.

~
.G .

1.

-------lOK
INSPECTION END

Diagnostic Procedure 4
SYMPTOM: Vehicle moves forward or backward when

selecting "N" range.

Check again.

D
Does self-diagnosis show damage

~I
Check inhibitor switch circuit-

Ito inhibitor switch after cruise - Refer to "Salf-diaqno sis".

test?

No a
Check manual control linkage. N.G. Adjust manual control linkage.

- Refer to "ON-VEHICLE I------ - Refer to "ON-VEHICLE

SERVICE". SERVICE".

~
O.K.

Check AIT fluid level again. N.G·I Refill A.TF. I
f)

O.K.

1. Remove oil pan. N.G. 1. Disassemble A/T.

I 2. Check AIT fluid condition. 2. Check the following items.

OK • Forward clutch assembly

• Overrun clutch assembly

• Reverse clutch assembly

• Accumulator piston 0

TROUBLE DIAGNOSES

SAT638A

Lock nut (J)
t.ock nut ®...l

SAT788B

SAT157C

- - - - - - - - - - - - - - Light

O
OlD
OFF

I--------------i- - - Shade

Self-diagnosis
start

o
-

i IJ
r:
t\~· "

,
~\,.

f
)'
i

a

SAT171 B
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TROUBLE DIAGNOSES -
Diagnostic Procedure 5
SYMPTOM: There is large shock when changing from

"N" to "R" range.

Does self-diagnosis show damage ~I Check damaged circuit. - Refer

to throttle sensor, line pressure to "Self-diagnosis".

solenoid or fluid temperature
sensor circuit?

m No

Check throttle sensor. - Refer
N.G.

Repair or replace throttle sensor.
to section EF & EC.

~
O.K.

Check line pressure at idle with N.G. 1. Remove control valve assem-
selector lever in "0" range.

I------
blv. - Refer to "ON-VEHI·

- Refer to "PRESSU RE CLE SERVICE".
TESTING". 2. Check the following items.

O.K. • Valves to control line pressure

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

• Line pressure solenoid

Check again. ~ 1. Perform AIT control unit

OK
input/output signal inspection.

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

I I
unit pin terminals for damage

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

E.C.U.

SATOBBB

Dropping resistor

SAT9098

SAT7588

Light

Shade

Throttle sensor circuit
Fluid temperature
sensor circuit

Line pressure
solenoid

circuit

Throttle sensor

Self-<liagnosis
start

/

Fluid
temperature
sensor

~ r , ('jY",.,J / /
Th rottle sensor and -

\ \\ throttle valve switch'
\ '-\'

, 0., ~wm?;2)~~

/ .

_.:.,-~~'-"-!01
SAT643A

I
AT-50
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TROUBLE DIAGNOSES

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.

N.G.
Refill A.T.F.Check A/T fluid level again.

OK
N.G. in both "1"
and "R" range

fJ I 1. Remove.control valve assern-
Check stall revolution with bly. - Refer to "ON-VEHI-
selector lever in"1" and" RH CLE SERVICE".
range. 2. Check the following items.

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

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

• Line pressure solenoid
Check line pressure at id le with N.G.

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

• Torque converter

a O.K. • Reverse clutch assembly

N.G. • High clutch assembly1. Remove oil pan.

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

OK • Low one-way clutch

SAT638A

o

Diagnostic Procedure 6
SYMPTOM: Vehicle does not creep backward when

selecting "R" range.

SAT642A

~ ~
~-11L~:r:-:!!"O-f!!-.~+-_---'

~~ 11 ICheck again. -J~ 1.

1'----~@1 ~ lo.K.
_ .......- SAT643A I INSPECTION END

~
le

f'.'
I'
"r

I
V
\.

!
"

a
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o

N.G.

I Refill AT F.Check A/T fluid level again.

O.K.
fJ

Check stall revolution with N.G
f--------+ 1. Remove control valve assem-

selector lever in "0" range.
blv. - Refer to "ON-VEHI-

- Refer to "STALL TESTING"-
CLE SERVICE".

~
O.K. 2. Check the following items.

• Valves to control line pressure
Check line pressure at idle with N.G. (Pressure regulator valve,
selector Iever in "0" range. modifier valve, pilot valve and
- Refer to "P R-ESSURE pilot filter)
TESTING". • Line pressure solenoid

OX 3. Disassemble AfT
~ 4. Check the following items.

N.G.
Oil pump assembly1. Remove oil pan. r--------. •

2. Check AfT fluid condition.

• Forward clutch assembly
O.K. • Forward one-way clutch

• Low one-way clutch

• Low & reverse brake assembly

• Torque converter

Check again. ~ 1. Perform A/T control unit

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

I
unit pin terminals for damage

I INSPECTION END or connection of AfT control

unit harness connector.

Diagnostic Procedure 7
SYMPTOM: Vehicle does not creep forward when

selecting "0", "2" or "1" range.

TROUBLE DIAGNOSES

SAT642A

SAT638A

SAT643A
------

o
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Diagnostic Procedure 8
SYMPTOM: Vehicle cannot be started from 0, on

Cruise test - Part 1.

No I Go to Diagnostic Procedure 7. IIs Diagnostic Procedure 7 O.K.?

D
Yes

Does self-diagnosis show damage
Yes I Check damaged circuit. - Refer

Ito revolution sensor, speed to "Self-diagnosis".

sensor, shift solenoid A or B
after cruise test?

fj
No

Check throttle sensor. - Refer to N.G.
Repair or replace throttle sensor. I

section EF & EC.

~
OK

Check line pressure at stall point N.G.
r----- 1. Remove control valve assem-

with selector lever in "0" range.
bly. - Refer to "ON-VEHI-

- Refer to "PRESSU RE
CLE SERVICE".

TESTING".
2. Check the following items.

• Shift valve Am • Shift valve B
1. Remove oil pan. O.K. • Shift solenoid A
2. Check A/T fluid condition. • Shift solenoid B

N.G. • Pilot valve
OX • Pilot filter
O.K.

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

Check again.
I N.G. 1. Perform A/T control unit

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

unit pin terminals for damage
INSPECTION END or connection of A/T control

unit harness connector.

TROUBLE DIAGNOSES

Light

Shade

SAT760B

SAT643A

Revolution sensor
~8:::"O/D
"/1'" OFF

Self-diaqnosis
start

D

I
:'"
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Diagnostic Procedure 9
SYMPTOM: AfT does not shift from 0, to O2 at the

specified speed.
AfT does not shift from O. to O2 when
depressing accelerator pedal fully at the
specified speed.

Are Diagnostic Procedures 7 and No Go to Diagnostic Procedure 7 or
8 OK? 8.

0
Yes

Does self-diagnosis show damage MCheck inhibitor switch circuit.

to inhibitor switch after cruise - Refer to "Self-diagnosis".

test?

~
No

Check revolution sensor and l": Repair or replace revolution

speed sensor circuit. - Refer to sensor and speed sensor circuits.

"Self-di aqnosis".

~
OX

Check throttle sensor. - Refer
N.G.

Repair or replace throttle sensor.
to section EF & Ec.

~
OX

,. Remove oil pan. "":2. Check AIT fluid condition. t. Remove control valve. -

Refer to "ON-VEHICLE
O.K. SERVICE".

I
2. Check the following items.

• Shift valve A
O.K. • Shift solenoid A

• Pilot valve
OX • Pilot filter

3. Disassemble A/T.
4. Check the following items.

• Servo piston assembly

• Brake band

• Oil pump assembly

I;J

Check again. ~ i. Perform A/T control unit

OX
input/output signal inspection.

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

I I
unit pin terminals for damage

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

TROUBLE DIAGNOSES

SAT9098

SAT629B

Revolution sensor

0/8-'-------',....>..---

8/8 i • 0DJ~D2 •
I /

h
Depress
fully

/
/

Release
/

D2~D3
( ,

Speed
ometer

o OlD
OFF

Light

f-------------j- - - Shade

SAT157C

Sslf-diaqnosis I
start

Speed
sensor

I

n

SATl18B

~
8/8,-------.---{,

0/8 '----'-------{,
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Perform A/T control unit

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

unit pin term inals for damage

or connection of A/T control
unit harness connector.

10K
INSPECTION END

Diagnostic Procedure 10
SYMPTOM: AIT does not shift from D~ to 0 3 at the

specified speed.

Check again.

Are Diagnostic Procedures 7 and No Go to Diagnostic Procedure 7 or
8 O.K.? 8.

0 Yes

Does self-diagnosis show damage r- Check inhibitor switch circuit.
to inhibitor switch after cruise - Refer to "Self-diagnosis".

test?

fJ
No

Check throttle sensor. - Refer N.G.
Repair or replace throttle sensor.

to section EF & EC.

~
OK

1. Remove oil pan.

~2. Check AIT fluid condition. 1. Remove control valve assern-

OK
bly. - Refer to "ON-VEHI-

CLE SERVICE".

I> :
Check the following items.

Shift valve B

O.K. Shift solenoid B

• Pilot valve
O.K. • Pilot filter

3 . Disassemble A/T.
4. Check the following items.

• Servo piston assembly

• High clutch assembly

• Oil pump assembly

~

TROUBLE DIAGNOSES

- - - - - - - - - - - - - - Light

SAT157C

O
0/0
OFF

Self-diagnosis
start

!------------\- - - Shade

o

!~;
I

1, ~ 8/8 )} n,.
"

I' ~i l,-

i;.,

0 41

~'.
11·
1 0/8 1
I:. SAT119B
".;",.

.,'

i

\r:
~"
r-
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TROUBLE DIAGNOSES ...

, -Shade

Light

Diagnostic Procedure 11
SYMPTOM: AfT does not shift from 0 3 to D. at the

specified speed.

Are Diagnostic Procedures 7 and No Go to Diagnostic Procedure 7 or

80.K.? 8.

0
Yes

Does self-diagnosis show damage
Yes Check damaged circuit. ~ Refer

to inhibitor switch, overdrive to "Self-diagnosis".

switch, shift solenoid A, B,

revolution sensor, speed sensor

or fluid temperature sensor
circu it after cru ise test?

fJ
No

Check throttle sensor. - Refer
N.G.

Repair or replace throttle sensor. 1
to section EF & EC.

~
OK

1. Remove oil pan. N.G.

2. Check AIT fluid condition. 1. Remove control valve assern-

O.K.
blv. - Refer to "ON·VEHI·
CLE SERVICE"-

I
2. Check the following items.

• Shift valve B
O.K. • Overrun clutch control valve

• Shift solenoid B
OK • Pilot valve

• Pilot filter

3. Disassemble A/T.

4. Check the following items.

• Servo piston assembly

• Brake band

• Torque converter

• Oil pump assembly

a

Light
SAT761 B

Revolution sensor

Speed sensor
Shift solenoid A

Shift solenoid B
Fluid
temperature
senspr _

8/8 HI-------1

Perform AfT control unit
input/output signal inspection.

2. If N.G., recheck AIT control
unit pin terminals for damage

or connection of AIT control
unit harness connector,

IOK

INSPECTION END

Check again.'-- ~ 1.

0/8 l'f--l-----.....ll SAT120B

~

I
AT-56
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Diagnostic Procedure 12
SYMPTOM: AfT does not perform lock-up at the

specified speed.

D
Does self-diagnosis show damage ~I Check lock-up solenoid circuit.
to lock-up solenoid circuit after - Refer to "Self-diagnosis",
cruise test?

~ l No

Check throttle sensor. - Refer
N_G_

Repair or replace throttle sensor. I
to section EF & EC.

la.K.

~I I1. Remove control valve - Refer Repair or replace damaged parts.
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

~ lOK

N.G.
1. Perform A/T control unitCheck again.

lOK input/output signal inspection,

2. If N_G., recheck A/T control

I INSPECTION END I
unit pin terminals for damage

or connection of A/T control

unit harness connector.

TROUBLE DIAGNOSES

SAT7628

- Light

-- Shade

'I',

".,' ~ft'"'"'~'~'_"__

~ 8/8 n ?l
1\

Gb GIlD
~

0/8 Il U SAT121B
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o

Self-diagnosis
start

..L.ILJL-lULJL.JL.JI......... ' -'-"--t- - Shade

SAT763B

O
010
OFF

Self-diagnosis \
start

f- - - - - - - - ~ - - - - - - Light

t-----------l- - - Shade

SAT157C

TROUBLE DIAGNOSES

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

more than 30 seconds.

o
Does self-diaqnosis show damage

Yes Check engine revolution signal

to engine revolution signal circuit
r------------. ci rcu it.

after cruise test? - Refer to "Self- diagnosis".

~
No

1. Remove oil pan.

~
1. Remove control valve assem-

2. Check A/T fluid condition. blv, - Refer to "ON-VEH I-

OK CLE SERVICE".

2. Check the following items.

• Lock-up control valve

• Pilot valve

• Pilot filterOK
3. Disassemble AfT.

OK 4. Check torque converter and

oil pump assembly.

~Check again. 1. Perform AfT control unit

input/output signal inspection.
OK 2. If N.G., recheck AfT control

unit pin terminals for damage
INSPECTION END or connection of A/T control

unit harness connector.

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

pedal is released,

o
Does self-diagnosis show damage ~I Check idle switch circuit. - Refer

to idle switch circuit after cruise to "Self-diagnosis".

test?

fl l No

Check again. ~ 1. Perform A/T control unit

lOK
input/output signal inspection.

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

I I
unit pin terminals for damage

INSPECTION END or connection of AfT control
unit harness connector.

\
'(

.\,.

I

1=: ~
L---------f-------------

h 0» If0/8 .
SAT806A
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t . Perform AIT 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.

~~------lO.K.
INSPECTION END

Diagnostic Procedure 15
SYMPTOM: Engine speed does not return to idle

smoothly when AfT is shifted from 04 to DJ
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.

o
Does self-diagnosis show damage Yes

Check overrun clutch solenoid
to overrun clutch solenoid circuit circuit. - Refer to "Self-
after cruise test? diagnosis".

fA
No

Check throttle sensor. - Refer N.G .. 1
Repa ir or replace throttle sensor.

to section EF & EC.

m O.K.

1. Remove oil pan.

~2_ Check A/T fluid condition. t. Remove control valve assem-
blv. - Refer to "ON-VEHI-

O_K.
CLE SERVICE",

O.K.I

2. Check the following items.

• Overrun clutch control valve

• Overrun clutch reducing valve

• Overrun clutch solenoid
O.K.

3. Disassemble A/T.

4. Check the following items.

• Overrun clutch assembly

• Oil pump assembly

m
ICheck again_

TROUBLE DIAGNOSES

Shade

- - - - - - Light

SAT764B

Self-diagnosis
start

0/8 L..---I...--......:=-...I.----..:::=---------i

o

a
8/8 ...------------,-------1

(03 (0.0. OFF))

SAT765B

AT-59
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, -

o '::::-()~O/D
//1\" OFF

- - - - - - Light

U,~~L~~~--Shade

SAT766B

TROUBLE DIAGNOSES

Diagnostic Procedure 16
SYMPTOM: Vehicle does not start from 0, on Cruise

test - Part 2.

D
Does self-diagnosis show damage Yes Check damaged circuit. - Refer lto revolution sensor, speed sensor, to "Self-diagnosis".

shift solenoid A or B after cruise
test?

1No

Check again. ~ 1. Perform AIT control unit

lOK input/output signal inspection.

2. If N_G., recheck AfT control

I Go to 0 iagnostic Procedure 8. I
unit pin terminals for damage

or connection of AIT control
unit harness connector.

Self-<liagnosis \
start

o o 010
OFF

Diagnostic Procedure 17
SYMPTOM: AIT does not shift from D. to 03 when

changing overdrive switch to "OFF"
position.

I

__ - - - - - ~ - - - - - - Light

f-----------1- - - Shade

SAT157C

D
Does self-diaqnosis show damage I Yes_J Check overdrive switch circuit. I
to overdrive switch circuit after ~I - Refer to "Self-diagnosis".

cruise test?

Go to Diagnostic Procedure 10.

AT-GO

'J
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D O OlD
OFF

Self-diagnosis
start

TROUBLE DIAGNOSES

Diagnostic Procedure 18
SYMPTOM: AfT does not shift from 0 3 to 22 when

changing selector lever from "0" to "2"
range.

I
Check inhibitor switch circuit.
- Refer to "Self-diagnosis".~I........ ---.J

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

o
- - - - - - - - - - - - __ Light

I----------------il - - Shade

SAT157C

Go to Diagnostic Procedure 9.

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.

Light

-- Shade

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

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

SAT157C
~ No

INSPECTION END

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

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

______~ 1.rOK

ICheck again.

SAT7788

Diagnostic Procedure 20
SYMPTOM: Vehicle does not decelerate by engine

brake when shifting from 22 (12) to 11.

Is diagnostic procedure 6 O. K.? 1---+1 Go to Diagnostic Procedure 6.

Yes

IGo to Diagnostic Procedure 15.

AT-61



Electrical Components Inspection
INSPECTION OF AIT CONTROL UNIT
• Measure voltage between each terminal and terminal ® or

@ by following "A/T CONTROL UNIT INSPECTION TABLE".

• Pin connector terminal layout.

TROUBLE DIAGNOSES

SAT842B

SAT818A

16-p i n connector

COIlNECT

£)

Terminal Judgement
Item Condition

No. standard

When setting selector lever to "D"
Battery voltage

Inhibitor "2" range range.
1

switch When setting selector lever to other
1V or less

ranges.

~
When setting selector lever to "1"

Battery voltage
Inhibitor "1" range range.

2
switch When setting selector lever to other

1V or less
ranges.

~
3

' :- .>\X:.. :... - ~

--, .,
, '.' ~/:-:~.. ,.

When releasing accelerator pedal
Idle switch after warming up engine.

8·15V

4 (in throttle valve
switch) When depressing accelerator pedal

1V or less
after warming up engine.

S - - -
6 - - - -

AIT CONTROL UNIT INSPECTION TABLE
(Data are reference values.)

I
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

Terminal
Item Condition

Judgement
No. standard

When releasing accelerator pedal after
3-aV

~
, ;;h warming up engine.

7 Kickdown switch
i(r· .. 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

~ 4.5 - 5.5V10
(Power source) -

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,

t- .-
When A.T.F. temperature is 20°C
(6aoF).

1.56V

12
Fluid temperature

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

13 - - -

14 - - -

15
Throttle sensor
(Ground)

- -

s: co'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

!

AT-63



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

Terminal
Item Condition

Judgement

No.
standard

When depressing accelerator pedal

more than half-way after warming 8 - 15V

17 Full throttle switch
up engine.

@j 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 /[tU When overrun clutch solenoid does

Jio~
lVorless

not operate. "r

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~
"ON" position.

23
lamp When setting overdrive switch to. =-. lV or less

"OF F" position.

/--=~~\ When moving vehicle at 2 to 3 krn/h

IL_~~_~ Vary from 0 to

24 Speed sensor (1 to 2 MPH) for 1 m (3 ft) or
5V

[·V~~~~ more.

When engine runs at idle speed. 9.5-12V
,".\

~ tfJ
.,-

Engine revolution
';~

.,

25
signal

I!.

When engine runs at 2,500 rpm.
Approximately ::,',t

10V "<:

When setting selector lever to "R"
J

Battery voltage ."\
range.

I,!.,

26
Inhibitor "R" range

•
,.~

switch @3 When setting selector lever to other
\ ON, lV or less :j

ranges. .,!;i~

27
")

I
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
- JudgementTerminal

Item Condition
standardNo.

-
When turning ignition switch to

Battery voltage
"OFF".Power source

~
28 (Back-up) @3 When turning ignition switch toC' ONI or

Battery voltage, I "ON".

When turning ignition switch to
Battery voltage

~
"ON".29

Power source
30

'.' ". .r ' ; When turning ignition switch to
1V or less

'.. ,. "OFF".

31
Ground I - -

32

When releasing accelerator pedal
5 - 14V

Line pressure solenoid

~
after warming up engine.

33
(with dropping resistor) V·.·....ON When depressing accelerator pedal

0.5V or less
fully after warming up engine.-
When releasing accelerator pedal

1.5" 2.5V
after warming up engine.

34 Line pressure solenoid
When depressing accelerator pedal

0.5V or less
fully after warming up engine.

When shift solenoid A operates.
Battery voltage

(When driving in "0 1 " or "0 4 ".)

35 Shift solenoid A
When shift solenoid A does not

LID operate. 1V or less/ .' \
(When drivinq in "0 2 " or "0 3 " , )

~ When sh ift solenoid B operates.
Battery voltage

(When driving in "0 1 " or "0 2 ".)

36 Shift solenoid B
When shift solenoid B does not
operate. 1V or less
(When driving in "0 3 " or "0 4 " . )

OVERDRIVE SWITCH
• Check continuity between two terminals.

0.0. switch position

ON

OFF

AT-65

Continuity

No

Yes



TROUBLE DIAGNOSES

2. If N.G., check again with manual control linkage discon
nected from manual shaft of AIT assembly. - Refer to step
1.

3. If OK on step 2, adjust manual control linkage. - Refer to
"ON-VEHICLE SERVICE".

4. If N.G. on step 2, remove inhibitor switch from AIT and
check continuity of inhibitor switch terminal. - Refer to
step 1.

5. If O.K. on step 4, adjust inhibitor switch. - Refer to "ON
VEHICLE SERVICE".

6. If N.G. on step 4, replace inhibitor switch.

Electrical Components Inspection (Cont'd)
INHIBITOR SWITCH
1. Check continuity between terminals CD and (i) and between

terminals ® and 0,@,@,(J),@,®whilemovingselector,."'.
lever through each range. J

~ CD ® ® W CID ® (J) ® ®
Lever position

p 0--0 0--0

R U- -0

N - - 0 -0'-" '-"

0

2

1 0 -0

I

REVOLUTION SENSOR
• For removal and installation, refer to "ON-VEHICLE SERV

ICE"-
• Check resistance between terminals CD, @ and ®.

Terminal No. Resistance

CD ® 500 - 650n

CV ® No continuity
.~

CD ® No continuity

AT-66



TROUBLE DIAGNOSES

I
, I

Approximately 0.3 k[2

Approximately 2.5 k[2

Resistance

20 (68)

80 (176)

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.

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

-

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.

Solenoid Terminal No. Resistance

Shift solenoid A ®
Shift solenoid B CV

Ground
20" 30Sl

terminal

Overrun clutch solenoid 0

/ / /
/ / I

/ / /
/ / /// / [ill

/ / /
/ I /
(f (
.... _"---_.... _--

SAT847B

i
!
j

DROPPING RESISTOR
• Check resistance between two terminals.

~ Resistance: 11.2 - 12.8[2

SAT848B

AT-57



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)

SAT779A

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.

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

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-G8



Final Check (Cont'd)

TROUBLE DIAGNOSES

I':
i·

o Stall revolution is normal.

H Stall revolution is higher
than specified.

L Stall revolution is lower
than specified.

H

H

H

a
H

a

a
a

Judgement

L

L

L

L

R

2

o
Selector lever position

-
I • Judgement of stall test

Damaged components

.4iii

Hydraulic circuit for
line pressure control
(Line pressure is low.)

Low one-way clutch

Low & reverse brake

SAT1078

Clutches and brakes except
high clutch and brake band
are a.K. (Condition of high
clutch and brake band can
not be confirmed by stall
test.)

Forward one-way clutch

..-=--' .=-.......:

/ Forward clutch

r--'---.J'f\--------.....,.:;.-.
Overrun clutch

Reverse clutch

Torque converter one-way clutch

D H H H a
2 H H H a

a H H a
., R a a H a

Selector lever position Judgement

AT-59
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Front

i Test port for R range

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

SAT782A

TROUBLE DIAGNOSES

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

sealing bolts.

SAT779A

ST2505S001

SAT180B

ST2505S001

SAT181B

SAT597

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
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TROUBLE DIAGNOSES-

SAT643A

Final Check (Cont'd)
5. Start engine and measure line pressure at idle and stall

speed.
• When measuring line pressure at stall speed, follow the

stall test procedure.
Line pressure:

Engine speed Line pressure kPa (bar, kg/cm' ,psi)

rpm
D, 2 and 1 ranges R range

Idle
471 -510 (4.71 -5.10, 657 " 696 (6.57 - 6.96,

4.8 - 5.2, 68 ·74) 6.7 - 7.1, 95 - 10ll

Stall
1,020 - 1,098 (10.20 - 10.98, 1,422 . 1,500 (14.22 - 15.00,

10.4 -11.2,148·159) 14.5·15.3,206 - 218)

"

i

JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected parts

Line pressu re is low in all ranges. • Oil pump wear

• Control piston damage

• Pressure regulator valve or plug sticking

• Spring for pressure regulator valve damaged

• Fluid pressure leakage between oil strainer and pressure regulator
valve

Line pressu re is low in particular range. • Fluid pressure leakage between manual valve and particular clutch.

-'!:' • For example;
32 If line pressure is low in "R" and "1" ranges but is normal in....

"D" and "2" range, fluid leakage exists at or around low & reverse<r:
brake circuit.

Line pressure is high. • Mal-adjustment of throttle sensor

• Fluid temperature sensor damaged

• Line pressure solenoid sticking

• Short circuit of line pressure solenoid circuit

• Pressure modifier valve sticking

• Pressure regulator valve or plug sticking

Line prassu re is low. • Mal-adjustment of throttle sensor

~ • Control piston damaged

'" • Line pressure solenoid stickinga-
- • Short circuit of line pressure solenoid circuit-m
t: • Pressure regulator valve or plug sticking
.;: • Pressure modifier valve sticking

• Pilot valve sticking

AT-71
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"c
o
e,
E
8
0>
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~
0.

134120116.
124

OFF vehicle-----.. I

110. 116.
114 127

80,
91

7,
676767

67

96

ON vehicle

706666

Symptom Chart

9.
14

Reference page (AT-

Numbers are arranged in order of probabilitv.
Perform inspections starting with number One

and working up . Circled numbers indicate that

the transmission must be removed from the

vehicle.

TROUBLE DIAGNOSES

1-----+----------------1I---+-+---1--+-+---'" -+-------+---j".,--+--~---+-+-__+~-__+_-+__----1

48 Engine does not start in ·'N". "P" ranges. 2 3

3 4 5

48

48

49

51

Engine starts in range other' than UN" and "P".

Transmission noise in "P" and "N" ranges,

Vehicle moves when changing into "P" range
or parking gear does not disengage when
sh jh@d OUt of "P" range.

Vehicle runs in "N" range.

Vehicle will not run in "R" range (but runs

in ·'D". "2" and"t " ranges). ClutCh slips.

Very poor acceleration.

1 1

i
i

2
1

"

I
-I· -[
_I_ 2 14
i ! i

3

It

- i

I-

I(~, (9)

52

Vehicle braked when shifting into "R" range.

Sharp 5!"lock in shifting from "N" to "D"
range.

Vehicle will not run in "0" and "1" ranges
(but runs in "1" and "A" range),

veh.cte w!u n01: run in "D", "1", "2" ranges

(but runs in "R" range). Clutch slips.

Very poor acceteranon.

Ctutctres or brakes slip somewhat in starting.

2

2

-I- I
2! _ 3

[
- i

511
i

I
- i-
i

4 (9: :}.'

Excessive creep.

1---t-----------------1---+---+-+-+-+-+----+--f-----I---+--+-+-+-+_..---+---1

I---+-------.--------+---t--

51,52

54,
55,
56

No creep at all.

Failure to change gear from "0\ " to "° 2 ".

Paiture to change gear from "Dj " to "D] ",

Failure to Change- gear from "0)" to "0 <11"

Too high 8 gear change point from "0 I " to

"0:2 ". fr-om "D
1

u to "D~". from "0)"

to "D...":

Gear change directly frcrn "0 I" 1:0 "0,"
occurs.

Engine stops when shifting lever into "R". "0",
"2" and "1""

TOO sharp a 5nOCk in change from "D\" to

"D"

TOO sherp a shock in change from '"D" " to

"D,"'.

2

2

2

5 - i .

2 4

2 4

5 3

3 .5.

! '6;'

ID

.6)

31

6

I
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TROUBLE DIAGNOSES

Symptom Chart (Cont'd)

ON vehicle ~ OFF vehicle •..
~ Reference page {AT- I

9,
66 66 70

67, 67 67
7, 7 7 80, 110, 116. 116, 120 134

14 96 67 91 114 127 124

Numbers are arranged in order of probentfirv
g

- Perf or'm inspections starting with number one &

~
and working up, Circled numbers indic'He that c ]
the transrnissfon must be removed hom the ~ 51- - -n

~
- C

~- ..
'"" .~ ~" vehicle. :>

~
§, :0 -o a::go '0 .~

i
.~ ~ '-'

s: "-o '-' -" cc. 5 I
c E "lJ '§ \" 0 ;; '"" :> ~ "e .c .2 ..: m "§ ;:;

~
Z <:' ,., -e

j ~
.c c

" i: '"
s: U

j '" ::: ~ ; -e s -5 - N .c s: o s:
"

0

'" " " :;>
" .~ u o

'""
c.

:J .~
~

- c ~

~
.~

~
'§ ; <;

~ ~ ~
; c ;

~ " E- c t: 0 :> m c.
~

:> -5 u
~" .g ~

- > u E .. e c. u 0 u ~ 8s >
.~

};! - ;; :; ; ~" - -"" " g '§ "§ c.

~
~

~
:> c " § " l' l' c .!l '"g :> " " 0. c. i E E E 0 :> U

~ ~ ~
0 "" " S-o .!l :; g c c

J:: :;> :> il il :-!:: sr c. " .<:
.~ c ~

';;' -~ ~ c " " ~ ! ~ -"
0 .c O! e 0

.-
~

e 0 0
:>
~

~
~

c <; 6; '" 0 0 0 ..u: .s :J s: ::J u: ~ -'" i
'"

u ... ur w U <n <n ...J ..: l- Q et: u, u, ...J CL

-
Too sharp a shock in change from "D;J" to

1 2 4 3 i]:' ("i"D, n

-
AlmO:!iit no shock Or clutches slipping in change

1 2 3 5 4 i§)
from"D 1

..
to "D, ..

AlmOst no shock or slipping in change from
1 2 3 5 4 ,~~) (1)- "0':1,'· to ·"D J " .

-
Atmosr no shock or slipping in change from

1 2 3 5 4 (~; \J)"D)" to ..0 .....

Vehicle braked bv gear change from "D
1

,. to
1 if, (4) (~) i,~).-

"0,".

- Vehicle braked by gear change from "O~" to
1 it"0

3
"

-
Vehicle braked by gear change from "D~" to

1 (4", (3.1 Cl;"D, "

- Maximum speed not attained. Acceleration poor, 1 2 5 3 4 :[j)@ ~~)(D @ 1)

- Failure to change gear from "D,," to "D) ". 1 2 6 4 5 3 (J!J ':D

- Failure to change gear from "D~ ,. to "D~"
1 2 5 3 4 (~.1 '1)or from "0,," to "O~".

- Failure to change gear from "D~ .. to "D I"
1 2 5 3 4 ,)~, (&.1 :J)

or from "DJ" to "D i
..

-
Gear chaoqe shock felt during deceleration

1 2 4 3
by releasing accelerator pedal.

-
Too high 8 change point from "D .." to "0

3
" ,

1 2
from "0,·' to "0., ", t-om "0

1
" to -o, ".

-
Kickdown does not operate when depressing , 2 3 4
pedal in "0 .... within ktckdcwn vehicle speed.

Kick dow n operates Or engine overru os when

- depressing pedal in "° 4 " beyond kiCkdowf' 2 1 3 4

vehicle speed limit.

-
Races ex rremetv f8'i't or si ips in changing

1 2 3 5 4 (~.! 0>from "0..... 1;0 "D 1 " when depresstng pedel

-
RaC@$ exrrernetv fast or slips in changing

1 2 3 6 5 4 li (f)
fr om "0.... to :'D,," when depre$$ing pedal.

- Races extremely tau or sftps in changing
1 2 3 5 4 8 0 (~') CD @

from "D)" to "D~" when depresslnq pedat.

- Races extremely fast or slips in changing horn
1 2 3 5 4 @0 rJl)

"0.. " Or "Dj;" to "D1·r when depr@ssingpedal.

- Vehicle will nOt run in any range. 1 2 3 4 ..]) 'll ® @(j) @

- Transmission noise in "0", "2", "'" and "R"
1 @

ranges.
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TROUBLE DIAGNOSES

Symptom Chart (Cont'd)

ON vehicle OFF vehicler-. Roference P811e (AT· ) 9, 67, 7,
7 7 80, 110, 116, 116,66 66 70 67 67 120 13414 96 67 91 114 127 124

s
Numbers are arranged. in order of probability_ c- :l:Perform inspections starting with number one E Il~ and working up. Circled numbers indicate that " "

~
.s

~
51- -

s:'th~ 'transmission must be removed from tne m >- :>'

~
- u] e

:0 -o
~

a::
~

! .~

~ ~"2 s: "
vehicle. 'C

I u -" C

<>
5 ~

c E -c ~ " 0 >- e "~
':' '7 .,.

" 5 ~ e
m

"
s: .'2 e- ..: '" ~ '-0 i - ,;, s: ! .c

0
"

'" " g e 5 s: '" ~ s: u s:
"j " :l: rn " "

-e -e .. ~ "
~ ~ ~ i': >- e,-" .~ C

~ .s 0- '0 .~

~ ~
~ ;; '~ 5 f, ~ C "~

E.E :I: e - ~ .. ~ U
0.

8 u cs 0 U ~ ] 0E- .'2 :" 0-
~ 0. u8 " :2

1 i " ;- "'2 "'2 m
a::

~
s ..

"2 '§. '§. 0. c i c
~

E ..
U

~
c .o '"

.. .. 0. 0. i " E ,g :>
~ ~

0 O'l c:c 05 "
c C ..:2 'Q> 'Q> .. " £' .. :>' B 2" c, .. .c

~ ! '" '"
:.c ~ ..

~
0-

'"" 0 l: e c c 0 s: .s: C
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61
Failure to change from "D]" to "2)" when

7 1 2 6 5 4 3 (9) ®chi!llnging lever into "2" range.

- Gear change from "2 2 " to "2]." in "2" range. 1

61 Engine brake does not operate in "1" range. 2 1 3 4 6 5 7 ® ®
- G@er change from "1. 'r to "1

1
" In "1" range. 2 1

- Does not change from "1 'S •• to '" ~ .. in "1" range. 1 2 4 3 5 ® (])

- Large shock changing from "t 2" to "1
1 " in "1"

1 @range.

- Transrnlsslcn overheats. 1 3 2 4 6 5 Q]CV oc® [t @ ([Jl(L~

A.T.F. shoots OUt during operation.
- White smoke emitted from exhaust pjp~ 1 @@ er ® 00during operatioo.

- Offemiv@ smell at fluid charging pipe. 1 @@ I~C~ X CID ®®
- Tor-que converter i$ not locked up. 3 1 2 4 6 8 7 5 ®
- Lock-Up ptston slip 1 2 3 6 5 4 0
57 LOck.-UPpoint is exrremelv high Or low. 1 2 4 3

- AfT does not shift to "0",1' when driVing
2 1 3 8 6 4 5 7 'Ti!' @with overdrive switch "ON".

- Engine is stopped at "R". "0","2" and "f"
1ranges. 5 4 3 2 ..

AT-74
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REMOVAL AND 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.

Installation

f ..

CD

®

o AfT to Engine
<8> Engine (gusset)

~===:::::::::~-..l,5 to AIT
SAT910B

• 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.

• Tighten bolts securing transmission.

Bolt No. Tightening torque N·m (kg-m, ft-Ib)
Bolt lenght "L"

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)
3 39·49 (4.0 . 5.0, 29 . 36) 55 (2.17)
4 29 . 39 (3,0 . 4.0,22 . 29) 40 (1.57)
5 29 - 39 (3.0 - 4.0, 22 - 29) 25 (0.98)

Gusset to
29 . 39 (3.0 . 4.0,22 - 29) 20 (0.79)

engine

SAT638A

• 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".
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~rJ ~ ~.m (kg-m, tr-lb)
. pply recom

(Nisssn gen .mended sealant

KP6l 0-D025
u ln e

part;
~. 01 oreq -~_ _ Apply A ulvalenr.

Eaif). A .T.F.* - S pply petroleum jelly

elect with* A _ proper thick
djustrne t nessn IS required

MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Oil Channel

, -->- 2 accumulator drain

I
I
I

pressure I
- -~ - ~ - - - - _, __ I

Low & reverse brake pressure

Overrun clutch pressure

N -->- 0 accumulator shoulder pressure

Forward clutch pressure

- - .- - - -,.. - - - ,- - - -- - - - - - ~ - - - - -
Accumulator back and
shoulder pressure are shown below.

Back pressure Shoulder pressure

Accumulator / I

piston

2 -->- 3 accumulator back pressure
" -> 2 accumulator back pressure

~l~Cl"'*+-_ N -->- 0 accumulator back pressure

2 -->- 3 accumulator shoulder pressure

Oil pump feedback pressure

Oil pump discharge hole ~~;~~~~i~i~~~~
Front lUbricating hole Oil pump suction hole

High-clutch pressure Torque converter pressure
Torque converter pressure (lock-up applied)

(lock-up released) Reverse clutch pressure
clutch pressure

Oil pump suction hole

Reverse clutch pressure

Torque converter pressure
(lock-up applied)

o

Torque converter pressure (lock-up released)

Servo 4th apply chamber pressure

3 -->- 4 & N -->- R accumulator shoulder pressure
3 -->- 4 & N -->- R accumulator back pressure

Oil pump suction hole

Servo 2nd apply chamber pressure --+-=-~-S::==~,,4"'~

Servo 3rd release chamber pressure

Oil pump feedback pressure

Oil pump discharge pressure

Front lubricating hole

High-clutch pressure
Torque converter pressure (lock-up released)

Reverse clutch pressure

Torque converter pressure (lock-up applied)

High-clutch pressure
Front lubricating hole

Oil pump discharge hole

Oil cooler tube (IN) hole

Forward clutch pressure Servo 3rd chamber pressure

D

Oil cooler tube (OUT)
and rear lubricating hole

3 -> 4 & N ,""> R accumulator back pressure
Servo 4th apply chamber pressure

- Servo 2nd apply
chamber pressure

SAT185B

I
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78 (3.071

53 12,091
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53 (2,09)

78 (3.07)

59 {2.321

64 (2.52)

Color

Black

White

Outer diameter
mm (in)
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Item
number

Item Ou ter diameter
number mm (in!

0]:: 58 (2.28)

@ 58,8 (2.315)

Outer diameter of snap rings

Item oute r diameter
number rnm jin]

(l> 161.0 (6,341

® 140.1 (5,521

CV 156.4 (6,161

([') 142.0 {5,591

(j) 159.2 (6,27!

(J)

In sta Ila tio n 01 one-p iece bea rings

Item Bearing race
number (black) location

© Front

@ Rear side

@ Rear side
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KV31102100
(Rotate)

Wire (Hold)

SAT019B

DISASSEMBLY
-

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.

.'.~

.,~
i:
'I'

"

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.

;,.~ I.

1 ., ..... ~
f--'

SAT186B

~~~;~_!:;c ..
ST07870000_,<'~~~~j:"~:'; .

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

",

I
SAT1878
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SAT008B

DISASSEMBLV

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 cheek 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.

»,

l

Screen

.. ,~cfJi())

[(\~
,~<.:.::::.: ..-

SAT025B

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

terminal clips.

AT-81
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10. Remove terminal cord assembly from transmission case
while pushing on stopper.

• Be careful not to damage cord.
• Do not remove terminal cord assembly unless it is darn

aged.

·r
. I

§nnmj
..... ,.../ Q

33 (1.30)

45 (1.77)

Qmm (in)

®

@

Bolt symbol

AT-82

DISASSEMBLY

Disassembly (Cont'd)
b. Remove bolts @ and ®, and remove control valve

sembly from transmission.

d. Remove manual valve from control valve assembly.

c. Remove solenoid connector.
• Be careful not to damage connector.

I



DISASSEMBLY

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

,.
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Clip SAT655

DISASSEMBLY

Disassembly (Cont'd)
d. Remove needle bearing and thrust washer from oil pump·

assembly.

14. Remove input shaft and oil pump gasket.

15. Remove brake band and band strut.
a. Loosen lock nut and remove band servo anchor end pin

from transmission case.

b. Remove brake band and band strut from transmission case.

c. Hold brake band in a circular shape with clip.

:.~

.:\ !

I
AT-84
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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

SAT96BA

d. Remove front planetary carrier from transmission case.

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-SS
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DISASSEMBLY

Disassembly (Cont'd)
17_ Remove rear extension.
a. Remove rear extension from transmission case.
b. Remove rear extension gasket from transmission case.

c. Remove oil seal from rear extension.
• Do not remove oil seal unless it is to be replaced.

d. Remove revolution sensor from rear extension.
e. Remove O-ring from revolution sensor.

18. Remove output shaft and parking gear.
a. Remove rear snap ring from output shaft.

b. Slowly push output shaft all the way forward.
• Do not use excessive force.
c. Remove snap ring from output shaft.

AT-86



DISASSEMBLY

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

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

~,.

I ,

Hole for pawl

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



h. Remove forward clutch assembly from transmission case. ii

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

.,..,

'.~\
Yi
'~':i·F.

JAT-SS

DISASSEMBLY

g. Remove thrust washer from overrun clutch hub.

e. Remove needle bearing from overrun clutch hub.

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

clutch hub as a set from transmission case.

I



'----------_._---------'

Front.
(2 ·3) (3 "l,N -R)

Accumulator Accumulator

D 'f' C ';"tJr ~ I -.--
(N -D) .. _.- (I -2)

Accumulator Accumulator
piston A piston C

SAT937A

DISASSEMBLY

Disassembly (Cont'd)
20_ Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case.

b. Apply compressed air to oil hole until bandservo piston
comes out of transmission case.

• Hold piston with a rag and gradually direct air to oil hole.
c. Remove return springs.

d. Remove springs from accumulator pistons B, C and D.
e. Apply compressed air to each oil hole until piston comes

out
• Hold piston with a rag and gradually direct air to oil hole.

Identification of accumulator pistons A B C 0

Identification of oil holes a b c d

f. Remove O-ring from each piston.

21. Remove manual shaft components, if necessary.
a. Hold width across flats of manual shaft (outside the trans

mission case) and remove lock nut from shaft

AT-89
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Manual plate

DISASSEMBLY

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

SAT044B
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REPAIR FOR COMPONENT PARTS

Oil Pump

Oil seal ~ c@:;

a-ring ~~~

Oil pump housing

Vane ring

Friction ring Ea ®
O-ring~C®

Cam ring

Spring seat

Cam ring spring

~ : N·m (kg-m, f t-lb)

@: Apply A.T.F.
m® : Apply petroleum jelly.

Oil pump cover assembly

High clutch seal ring

M_~ElI®

SAT648A

.... "

,-------------------'
Inscribe identification mark

-" SAT651 A

DISASSEMBLY
1. Loosen bolts in numerical order and remove oil pump cover.

2. Remove rotor, vane rings and vanes.
• Inscribe a mark on back of rotor for identification of

fore-aft direction when reassembling rotor. Then remove
rotor.

3. While pushing on cam ring remove pivot pin.
• Be careful not to scratch oil pump housing.

AT-91
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REPAIR FOR COMPONENT PARTSI
Oil Pump (Cant'd)
4. While holding cam ring and spring lift out cam ring spring.
• Be careful not to damage oil pump housing.
• Hold cam ring spring to prevent it from jumping.

5. Remove cam ring and cam ring spring from oil pump
housing.

6. Remove pivot pin from control piston and remove control
piston assembly.

7. Remove oil seal from oil pump housing.
• Be careful not to scratch oil pump housing.

INSPECTION
Oil pump cover, rotor, vanes, control piston, side seals, earn
ring and friction ring
• Check for wear or damage.

I

SAT656A
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REPAIR FOR COMPONENT PARTS

:.
i
I

f
I

!
i
I.'

f

r .

~'"
"r'
~~\
I"~.

Dial indicator

Straight edge

/
I

Control J !-I-
piston ./ ,/ """-----"'" \ 'Oil pump

Cam ring / Rot~r housing
i

Vane
SAT657A

SAT658A

Oil Pump (Cont'd)
Side clearances
• Measure side clearances between end of oil pump housing

and cam ring, rotor, vanes and control piston in at least four
places along their circumferences, Maximum measured val
ues should be within specified ranges.

• Before measuring side clearance, check that friction rings,
O-ring, control piston side seals and cam ring spring are
removed.

Standard clearance:
Cam ring

0.01 - 0.024 mm (0.0004 • 0.0009 in)
Rotor, vanes, control piston

0.03 - 0.044 mm (0.0012 - 0.0017 in)
• If not within standard clearance, replace oil pump assembly

except oil pump cover assembly

Seal ring clearance
• Measure clearance between seal ring and ring groove.

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

Wear limit:
0.25 mm (0.0098 in)

• If not within wear limit, replace oil pump cover assembly.

~
-----, .- '. \

--~-~ST33200000

..'.
,"") .

fl r
I

\
! SAT659A

ASSEMBLY
1. Drive oil seal into oil pump housing.
• Apply A.T.F. to outer periphery and lip surface.

2. Install cam ring in oil pump housing using the following steps,
a. Install side seal on control piston.
• Pay attention to its direction - Black surface goes toward

control piston.
• Apply petroleum jelly to side seal.
b. Install control piston on oil pump.

AT-93
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REPAIR FOR COMPONENT PARTS

Oil Pump (Cont'd)
c. Install O-ring and friction ring on cam rlng_
• Apply petroleum jelly to O-ring.

d. Assemble cam ring, cam ring spring and spring seat. Install
spring by pushing it against pump housing.

e. While pushing on cam ring install pivot pin.

3_ Install rotor, vanes and vane rings.
• Pay attention to direction of rotor.

SAT662A

I

4_ Install oil pump housing and oil pump cover.
a. Wrap masking tape around splines of oil pump cover

assembly to protect seat. Position oil pump cover assembly
in oil pump housing assembly, then remove masking tape.

b. Tighten bolts in a criss-cross pattern.

AT-94 :1
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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.

Small dia.
seal rings
m®
Large dia.~ ~='__'__
seal rings 'K~~~m® ~----;::"-

"'--- ._-

..,
,,'~

I
I
i
I
f
I.

AT-95
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

Lock-up solenoid

------Orifice check sprmq

-----Upper body

----- Separator plate

----Upper separate gasket ~.

----------Reamer bolt

-------Lower body

\

___----- ---------Onflce check valve

..- .....

____O-ring~

...;_---3-unit solenoid assembly
(overrun Clutch solenoid and
shift Solenoids A and 8)

!----------_..---- Lower separate gasket ~

,
\

- 6_5)

fA~~1I::"'~-------=O"--- Harness clips

\
O-ring ~---q

Line pressure SOlenoid

Reamer bolt -------"

Pilot filter--'------==~~

Side plate-------

~ 10 - 13 (1.0 - 1.3, 7 -9)~

Fluid temperature sensor '

~ N·m (kg-m, ft-Ib)

SAT1938

I
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REPAIR FOR COMPONENT PARTS

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

I
,,"
"'I',-i.,

11,
I,'

III
I,i

SAT1948

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

e. Remove 3-unit solenoid assembly from upper body.
f. Remove O-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.

SAT670A
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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.

I

Tube
con nector -e-~ifh-$f;!"O'7l7{,~'Jto'B;;,

o
o 0

SAT673A

• 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.

o
o

SAT675A
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- REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)
Pilot filter
• Check to make sure that filter is not clogged or damaged.

SAT676A

•<'

. Filter

Filter

SAT0958

Fluid temperature
sensor

SAT1968

Lock-up solenoid
• Check that filter is not clogged or damaged.
• Measure resistance. - Refer to "Electrical Components

Inspection" .

Line pressure solenoid
• Check that filter is not clogged or damaged.
• Measure resistance. - Refer to "Electrical Components

Inspection" .

3-unit solenoid assembly (Overrun clutch solenoid and shift
solenoids A and B)
• Measure resistance of each solenoid. - Refer to "Electrical

Components Inspection" .

Fluid temperature sensor
• Measure resistance. Refer to "Electrical Components

Inspection" .
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Reamer bolt (short)

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.

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

SAT681A

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

SAT682A

I

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
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- REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'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:

~ b d
Item

a c

Bolt length mm (in)
70 50 33 27

(2.76) (1.971 (1.30) (1.061

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

onto lower body.

SAT200B

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

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

3. Tighten all bolts.

AT-101
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Apply A,T.F. to BII components betore their installation,
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Numbers preceding valve springs correspond with those
shown in Spring Char! on page AT-lOS.
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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.

ill
,I:~
,I"

1I
I
! '

SAT824A

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

AT-103



REPAIR FOR COMPONENT PARTS

I

~},k0C} 'lj~'~W-~:: E:~-"
<!..~d-~.!:~,--="-C i;:c::::=~~
~~ ~r~~':~:lt=-~?''-l~~------ ~!!.£-J~~~~g:LI\"----c.:

I_~~__./ __ - Soft hammer

" "\

SAT827A

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

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.

• 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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Control Valve Upper Body (Cont'd)
INSPECTION
Valve springs
• Measure free length and outer diameter of each valve spring.

Also check for damage or deformation.
• Numbers of each valve spring listed in table below are the

same as those in the figure on AT-102.

REPAIR FOR COMPONENT PARTS

Q Free length

-~\\ -..,
o -'----+-~ - - '"'----_-'0(

SAT829A

Inspection standard
Unit: mm (in)

.1

I;·
r

1

Item
Part No. Q

Parts
0

~

CD Torque converter relief valve spring 31742-41 X18 32.3 (1.272) 9.0 (0.354)

CV Pressure regulator valve spring 31742-41 X16 61.5 (2.421) 8.9 (0.350)

® Pressure modifier valve spring 31742-41 X19 31.95 (1.2579) 6.8 (0.268)

@ Shuttle shift valve 0 spring 31762-41 XOO 26.5 (1.043) 6.0 (0.236)

CID 4-2 sequence valve spring 31756-41XOO 29.1 (1.146) 6.95 (0.2736)

® Shift valve B spring 31762-41X01 25.0 (0.984) 7.0 (0.276)

(j) 4-2 relay valve spring 31756-41XOO 29.1 (1.146) 6.95 (0.2736)

® Shift valve A spring 31762-41 X01 25.0 (0.984) 7.0 (0.276)

® Overrun clutch control valve spring 31762-41 X03 23.6 (0.929) 7.0 (0.276)

@ Overrun clutch reducing valve spring 31742A1X14 38.9 (1.531) 7.0 (0.276)

@ Shuttle shift valve S spring 31762.41 X04 51.0 (2.008) 5.65 (0.2224)

(j]) Pilot valve spring 31742-41X13 25.7 (1.012) 9.1 (0.358)

@ Lock-up control valve spring 31742-41X22 18.5 (0.728) 13.0 (0.512)

• Replace valve springs if deformed or fatigued.

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

j'
~
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)
ASSEMBLY
1. Lubricate the control valve body and all valves with A.T.F.

Install control valves by sliding them carefully into their
bores.

• Be careful not to scratch or damage valve body.

Valve@)

• Wrap a small screwdriver with vinyl tape and use it to insert
the valves into proper position.

SAT833A

/
~ "

Accumulator control plug
• Align protrusion of accumulator control sleeve with notch in

plug.
• Align parallel pin groove in plug with parallel pin, and install

accumulator control valve.

2. Install parallel pins and retainer plates.

Pressure regulator valve
• If pressure regulator plug is not centered properly, sleeve

cannot be inserted into bore in upper body.
If this happens, use vinyl tape wrapped screwdriver to
center sleeve until it can be inserted.

• Turn sleeve slightly while installing.

-:..() l( ~. Irl~ i -o, Center plug
_~!'-; 1----. I / /-c = In spool bore
- Screwdriver' /' '1: Vinyl tape -I A
<, "/1 ~~ ~ ! I'),

) ~ I ~. I~) i SAT832A

. I --- 11 )~'----. ~

.:;" - ~'\l>

~I ~ I Sleev~ () '::::> -----.J-C "'-'
=:J ::::-- C:J -.) I ~-/\j
~CJ", ~_r ..
- I __ ~ Lightly push sleeve

r) ~I _':::-i) )~
1- I 1 (0)) T--- - ,- ""'=

__ ' I

SATB34A

I
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)
• While pushing plug, install parallel pin.

4-2 sequence valve and relay valve
• Push 4-2 sequence valve and relay valve with wire wrapped

in vinyl tape to prevent scratching valve body. Install parallel
pins.

• Insert retainer plate while pushing spring.

AT-107
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Lower body

3-2 llmlng valve
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G-- Modif'er accumulator piston

1-_--((',~ ..' Return sp ,rlrlg

CJ--- Plug

~Pin

/

t st reducmq valve ---t!
,Z.: Return sprmq --U

(j
Retainer Plate----\cl

,'.3' Return spring

Plug

Pin

~
I

....ll

o
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~

Vi
~
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w

"~ Apply A.T_F. to all components before their installation

i
Manual valve

Numbers preceding valve springs correspond with those
shown in Spring Charl on page AT -109,
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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.

SAT838A

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 .

-~~-\\...
o .L..--+-.... - - '""---------"'"

12 : Free length

SAT829A

" Parts
"

Modifier accumulator piston spring

i.:
,i -. Inspection standard:

!'
I
I
r
[
1
!

®

1st reducing valve spring

3-2 timing valve spring

Servo charger valve spring

Unit: mm (in)

Item
Part No. Q D

31742-41 X15 30.5 (1.201) 9.8 (0.386)

31756-41X05 25.4 (1.000) 6.75 (0.2657)

31742-41 X08 20.55 (0.8091) 6.75 (0.2657)

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.

SAT838A
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

For the number of clutch sheets (drive plate and
driven plate), refer to the below cross-section.

~ Apply A.T.F.
* Select with proper thickness.

'L

Drive plate

Dish plate

Dnven plate @

Dish plate @ Dnve plate @
(1)\ Snap ring ~

Spring retainer

Return spring

Piston~

Oilseal~~

Direction of oil seal

R'''''' clutch d,"m~

x.. Driven plate
SAT912B

DISASSEMBLY
1. Remove reverse clutch assembly from clutch pack.

SAT840A

2. Check operation of reverse clutch.
a. Install seal ring onto oil pump cover and install reverse

clutch. Apply compressed air to oil hole.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not move to snap ring, D~ring or oil

seal may be damaged or fluid may be leaking at piston
check ball.

I
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REPAIR FOR COMPONENT PARTS

•

r
I'

SAT842A

KV31102400

, ..-----.
SAT843A

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

and snap ring.

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 D-ring and oil seal from piston.

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

Unit: mm (in)

Inspection standard:

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

and outside diameter.
-~~-\\,

o -!----+-''''''-. - ---""

ID
:;
o

\I : Free length
Parts Part No. r D

Spring 30505-41 X02 19.69 (0.7752) 11.6 (0.457)

SAT829A

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

SAT846A

ASSEMBLY
1. Install D-ring and oil seal on piston.
• Apply A.T.F. to both parts.

Reverse Clutch (Cont'd)
Reverse clutch piston
• Shake piston to assure that balls are not seized.
• Apply compressed air to check ball oil hole opposite the

return spring to assure that there is no air leakage.
• Also apply compressed air to oil hole on return spring side

to assure that air leaks past ball.

Check ball

No air leakage

Check ball

l~

SAT847A

;'

2. Install piston assembly by turning it slowly and evenly.
• Apply A.T.F. to inner surface of drum.

SAT848A

3. Install return springs and spring retainer.

SAT849A

KV31102400 4. Install snap ring while compressing clutch springs.

I

SAT843A

AT-112
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)
• Do not align snap ring gap with spring retainer stopper.

SAT850A

SAT851A

6. Install snap ring.

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.

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

------------- -.
SAT842A

.: 7.

Dish plate

Snap ring
'-,

Retaining plate

SAT852A

I

l

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



REPAIR FOR COMPONENT PARTS

SAT913B

Drive plate

Retai -nJng plate *

Driven plate

Driven plate

Snap ring~

S 'pnng retainer

!P

Return spri jnng

High Clutch

High clutch drum @)
I D-ring (Large)~ @

I D~ring (Small)~ @)
Clutch piston

@-A* ,pply A.T,F,

: Select with___ proper thickness

For the num
driven plat bar of clutch she), refer to the ba;:ts (drive plate andw eross-section.

h
-"

Service proce
those for reve~~~eCsl ftor high clutchu ch ith are ess -,WI the follow' eritially themg ex same as

ception:

High clutch assembly

SATB53A

• Check of h'iqh clutch operation

I
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REPAIR FOR COMPONENT PARTS

SAT855A

KV31102400

• Inspection of high clutch return springs

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

D

Unit: mm (in)

11.6 (0.457)

Q

22.06 (0.8685)

Part No.

31505-21X03

Inspection standard:.~~-\\.•
o -l----+-'....- - ---"'"

Q)

Q;
E
'"'6
Q;
3
o

Core plate

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

~

12 : Free length

Thickness

Facing

SAT829A

• 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)

SAT845A

• 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-115
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D-Irection of d' hj oiat

Forw dar clutch piston

I
Snap ring

Retaining plate *
Drive plate~

Driven plate

Forward and 0 verrun Clutches

Direction of di ho ish plate

,

Driven plate

Driven plate

Drive plate~

Forwa dr clutch plate

____~R~E~P'AAIR FOR COMPONENT PARTS

I
-- 0" - -" --------- --------- F·--------------" " seal .... orward I

0- _ '" AT' c u tch
" ""'!:l@ @ O-"O'!:l@ "com@

O,ill

Snap ring ~ jSpring
retainer
Oilseal~"~
W~ Return

spring

Overrun clutch p'rston

Retaining plate *

For the nurn
driven plat ber of dutch she). refer to th eets {drive plate below e andcross-section

Snap ring .

rATF" . A? pplyA.T.F.

: Select with proper th ic kness
SAT9148

I
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)
Service procedures for forward and overrun clutches are es
sentially the same as those for reverse clutch, with the following
exception:
• Check of forward clutch operation.

• Check of overrun clutch operation.

• Removal of forward clutch drum
Remove forward clutch drum from transmission case by
holding snap ring.

• Removal of forward clutch and overrun clutch pistons
1. While holding overrun clutch piston, gradually apply com

pressed air to oil hole.

2. Remove overrun clutch from forward clutch.

SAT863A
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D

Unit: mm (in)

9.7 (0.382)

Q

35.77 (1.4083)

Part No_

31505-41XOl

Inspection standard:

Forward and Overrun Clutches (Cont'd)
• Removal and installation of return springs

• Inspection of forward clutch and overrun clutch return
springs

REPAIR FOR COMPONENT PARTS

SAT864A

KV31102400

Cl

ID

0.;
E
'"i5
ii;
'S
o

Q : Free length

SAT829A

Thickness

Facing

Core plate

• Inspection of forward clutch drive plates
Thickness of drive plate:

Standard
2.0 mm (0.079 in)

Wear limit
1.8 mm (0.071 in)

SAT845A

Thickness

Facing

Core plate

• Inspection of overrun clutch drive plates
Thickness of drive plate:

Standard
2.0 mm (0.079 in)

Wear limit
1.8 mm (0.071 in)

i
,.'','
':

SAT845A

I

• Installation of forward clutch piston and overrun clutch
ATF piston

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

hi U
r '11Icl I' J SAT866A
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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.

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

• 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.O.S.

• 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 5.0.5.

AT-119 .....
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

D'trection f -o od seal

Needle bearing~ .I Low mCf') Low &

l

o ne-way reverse bra .
clutch in D' .,.. ke prston

ner ;ace -rt ng~@V
i Spring I e~1 seal~

Driven prate : '''''0"' b ~ @i)

~ 21-26 N'm
(2.1 ·27 k1 . g-m
5 - 20 ft-Ib) ,

Driven plate Drive plate@

Snap ring

Retaining plate *

For thenumdriven plat ber of clutch shel, refer to th eets Idrive pie below ate and
cross-section.

~'AEa! p: pply A.T.F.
®. Apply* : Sele petroleum jelly Drive plate

et with .proper thickness
SAT915B

DISASSEMBLY
1. Check
a. Install ~~:rat.ion of low andclutch. A I ring onto oil reverse brake
b Ch PPY eo pump .. eck to s mpressed ai cover and .
c. If retaining eel that retaining r ,to oil hole. Install reverse

SIPate d p ate mea may b oes not m oves to sn .
check b II e damaged ove to snap - ap ring.a . or fluid ma ring, D-riny be leak' g or oil

rnq at piston

SAT872A

2. Remove
d

snap'
riven I ring 10pates and d' wandIsh plate.

reverse brake drive plates,

SAT873A

I
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REPAIR FOR COMPONENT PARTS

o

Unit: mm (in)

QPart No.

4. Remove seal rings from low one-way clutch inner race.
S. Remove needle bearing from low one-way clutch inner race.

6. Remove low and reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston.

Inspection standard:

INSPECTION
Low and reverse brake snap ring and spring retainer
• Check for deformation, or damage.

Low and reverse brake return springs
• Check for deformation or damage. Also measure free length

and outside diameter.

Low & Reverse Brake (Cont'd)
3. Remove low one-way clutch inner race, spring retainer and

return spring from transmission case.

-K-----p;--
\\.

o -"---------1-- - • - ""'--------'"

-

!2 : Free length 31521-21 XOO 23.7 (0.933) ".6 (0.457)

SAT829A

Thickness

Facing

Core plate

Low and reverse brake 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.

SAT845A
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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

----1 r- Clearance

11 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. \.

.L-L.L------'----." •
- SAT878A

SAT1128

"f Oil seal @
!
!

ASSEMBLY
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 D-ring onto piston.
• Apply A.T.F. to oil seal and D-ring.

D-ring~
SAT879A

I

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

AT-122



REPAIR FOR COMPONENT PARTS

,/ .>

-r I"~

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

inner race onto transmission case.

I

HII
:11"!:i

l:i'

i

Driven plate

Drive plate

SAT881A

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

6_ Install snap ring on transmission case.

SAT9168

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

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 5.0.5.

SAT885A

!

l

9_ Install low one-way clutch inner race seal rinq.
• 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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Side plate

I Snap ring

Low one-way clutch

Needle bearing

Snap ring

SAT886A

3. Remove low one-way clutch from forward clutch drum.

Forward Clutch Drum Assembly

2_ Remove side plate from forward clutch drum.

DISASSEMBLY
1. Remove snap ring from forward clutch drum.

REPAIR FOR COMPONENT PARTS

Forward clutch drum assembly

I
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REPAIR FOR COMPONENT PARTS

...~

SAT892A

EIII~
/" t " ".. ""

• I
\L.:J

acrtrrroiJOiJ)~ .,

Forward Clutch Drum Assembly (Cont'd)
4. Remove snap ring from forward clutch drum.

5. Remove needle bearing from forward clutch drum.

INSPECTION
Forward clutch drum
• Check spline portion for wear or damage.
• Check frictional surfaces of low one-way clutch and needle

bearing for wear or damage.

Needle bearing and low one-way clutch
• Check frictional surface for wear or damage.

SATl13B

ASSEMBLY
1. Install needle bearing in forward clutch drum.
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REPAIR FOR COMPONENT PARTS

SAT894A

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

SAT895A

/
!

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

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

'.!
j\

~
d,
..ofr

11

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

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

DISASSEMBLY
1. Remove rear internal gear by pushing forward clutch hub

forward.

2. Remove thrust washer from rear internal gear.

SAT898A

3. Remove snap ring from forward clutch hub.

SAT899A
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REPAIR FOR COMPONENT PARTS

I

SAT901A

...
•..

SAT902A

00
o

SAT903A

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

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

6. Remove snap ring from forward clutch hub.

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 damaqe .

Snap ring and end bearing
• Check for deformation or damage.
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub
(Cont'd)
ASSEMBLY
1. Install snap ring onto forward clutch hub.
2. Install end bearing.

l
\
I

SAT901A

)1{'
Face arrow toward the front

;
.r,

SAT904A

SAT906A

I ~,I
\~ I '\' i

SAT905A

3. Install forward one-way clutch onto clutch hub.
• Install forward one-way clutch with flange facing rearward.
4. Install end bearing.
5. Install snap ring onto forward clutch hub.

6. Install thrust washer onto rear internal gear.
• Apply petroleum jelly to thrust washer.
• Securely insert pawls of thrust washer into holes in rear

internal gear.

7. Position forward clutch hub in rear internal gear.

8. After installing, check to assure that forward clutch hub
rotates clockwise.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Return spring A

Return spring B
Servo piston spring retainer

Piston stem O-ring~~
Gasket ~

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~~

Band servo piston

DISASSEMBLY
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 D-ring from 0.0. band servo piston.

D-ring ~@£)

I D-ring~~
I

~.'\ 0 ,~i~ io ®f' r Eclog {srnal

. . r Return spring C
Servo cushion sprmp 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
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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.

7. Remove E-ring from band servo piston.

8. Remove servo cushion spring retainer from band servo

piston.
9. Remove D-rings from band serve piston.

10. Remove O-rings from serve piston retainer.

INSPECTION
Pistons, retainers and piston stem

• Check frictional surfaces for abnormal wear or damage .

Piston stem

..- t
Serve cushion spring retainer

SAT915A

....

SAT914A

L
'~

"

SAT916A

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

outer diameter.

Inspection standard: Unit: mm (in)

Parts Free length Outer diameter

Spring A 45.6 (1.795) 34.3 (1.350)

Spring 8 53.8 (2.118) 40.3 (1.587)

Spring C 29.0 (1.142) 27.6 (1.087)
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)
ASSEMBLY
1. Install O-rings onto servo piston retainer.
• Apply A.T.F. to O-rings.
• Pay attention to position of each O-ring.

-_J'L--------/

SAT917A Large dia.@

2. Install servo cushion spring retainer onto band servo piston.

3. Install E-ring onto servo cushion spring retainer.

SAT919A

SAT912A

I

4. Install D-rings onto band servo piston.
• Apply A.T.F. to D-rings.

5. Install servo piston spring retainer, return spring C and
piston stem onto band servo piston.
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r 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.
pushing

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

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

~~// '.
-~-

@
@)~ .•....•.•..........>

------------------------- SAT923A

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

SAT924A
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Output shaft

REPAIR FOR COMPONENT PARTS
...

~ 24 - 29 N·m
(2.4 - 3.0 kg-m, 17 - 22 tt-Ib)

Parking actuator support

Parking pawl shaft

SAT2058

Parking Pawl Components

,Parking pawl spacer

Parking rod

DISASSEMBLY

1. Slide return spring to the front of rear extension flange.

2. Remove return spring, pawl spacer and parking pawl from
rear extension.

3. Remove parking pawl shaft from rear extension.

.t

4. Remove parking actuator support and rod quide from rear
extension.
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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.
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SAT931A

SAT932A

. ,- -:;..,~~.:.-.

SAT933A

Spacer

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.
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Accumulator A B C 0

Small diameter end 29 (1.14) 32 (1.26) 45 (1.77) 29(1.14)

Large diameter end 45 (1.77) 50 (1.97) 50 (1.97) 45 (1.77)

SAT936A

Front ..

Accumulator Accumulator

'5 tf{"f1
Accumulator ..- - Accumulator

piston A piston C

SAT937A

ASSEMBLY

Assembly (Cont'd)
h. Install lock nuts onto manual shaft.

2. Install accumulator piston.
a. Install O-rings onto accumulator piston.
• Apply A.T.F. to O-rings.

Accumulator piston O·rings: Unit: mm (in)

b. Install return spring for accumutator A onto transmission
case.

c. Install accumulator pistons A, B, C and D.
• Apply A.T.F. to transmission case.

SAT941A

J;l //

jJ
.--.-?".- ...-. "".-

.d-- --. -----....-

Free length of return spring:

Accumulator

Free length

3. Install band servo piston.
a. Install return springs onto servo piston.

AT-137

Unit: mm (in)
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, SAT945A

j
/

- -

d. Install band servo retainer onto transmission case.

AT-138

Assembly (Cont'd)
b. Install band servo piston onto transmission case.
• Apply A.T.F. to O-ring of band servo piston and transmis

sion case.

c. Install gasket for band servo onto transmission case.

4. Install rear side clutch and gear components.
a. Place transmission case in vertical position.

ASSEMBLY

b. Slightly lift forward clutch drum assembly and slowly rotate it
clockwise until its hub passes fully over the clutch inner
race inside transmission case.

c. Check to be sure that rotation direction of forward clutch
assembly is correct.

I
I
I Inner
I race

SAT943A

SAT944A

ST07870000

Forward clutch drum

I



SAT949A

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.
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SAT951A
;' /

ASSEMBLY

Assembly (Cont'd)
i. Install rear internal gear, forward clutch hub and overrun

clutch hub as a unit onto transmission case.

I

J. Install needle bearing onto rear internal gear.
• Apply petroleum jelly to needle bearing.

k. Install bearing race onto rear of front internal gear.
• Apply petroleum jelly to bearing race.

• Securely engage pawls of bearing race with holes in front
internal gear.

L Install front internal gear on transmission case.
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l

Rear ..... Front

ASSEMBLY

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-141



Front planetary carrier

Portion A

Portion B

SAT970A

ASSEMBLY

Adjustment (Cont'd)
d. While rotating forward clutch drum clockwise, install front

planetary carrier on forward clutch drum.

• Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

I

e_ Install bearing races on rear of clutch pack.
• Apply petroleum jelly to bearing races.
• Securely engage pawls of bearing race with hole in clutch

pack.

f. Place transmission case in vertical position.

g. Install clutch pack into transmission case.
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ASSEMBLY

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

Front Clutch pack b. Install pump cover bearing race on clutch pack.

t

(>
Pump cover bearing race

SAT207B

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 jpump ..
gasket C , ;

Transmission g,...
case Bearing race

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

SAT210B
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Oil pump assembly

Clutch
pack

Oil pump thrust washer

r
o

SAT211 B

SAT975A

Clutch pack

SAT212B

ASSEMBLY

Adjustment (Cont'd)
f. Install needle bearing on oil pump assembly.
g. Measure distance "D" between needle bearing and ma

chined surface of oil pump cover assembly.

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

T, = A - 0 - 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 5.0.5.

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

.'::

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.
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Oil ~-o----~~~~_U_~lJ)PE:jf~r_u~:~as~
pump .' ..'gasket .

Transmission ... .'
~~ a~~

pack

SAT214B

SAT215B

ASSEMBLY

Adjustment (Cant'd)
d. Determine dimension "E" by using the following equation.

E = F - G

e. Measure distance "H".

, "
;",

'I

Clutch pack SAT980A

f. Determine reverse clutch drum end play "T2 " by using the
following equation.

T2 = E - H - 0.1
Reverse clutch drum end play "T2":

0.55 - 0.90 mm (0.0217 - 0.0354 in)
• If end play is out of specification, decrease or increase

thickness of oil pump thrust washer as necessary.
Available oil pump thrust washer:

Refer to S.O.S.
4. Remove any part installed to adjust end plays.

AT-145
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ASSEMBLY

Assembly
1. Install output shaft and parking gear.
a. Insert output shaft from rear of transmission case while

slightly lifting front internal gear.
• Do not force output shaft against front of transmission

case.

b. Carefully push output shaft against front of transmission
case. Install snap ring on front of output shaft.

• Check to be sure output shaft cannot be removed in rear
direction.

c. Install needle bearing on transmission case.
• Pay attention to its direction - Black side goes to rear.
• Apply petroleum jelly to needle bearing.

d. Install parking gear on transmission case.

e_ Install snap ring on rear of output shaft.
• Check to be sure output shaft cannot be removed in

forward direciton.
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SAT963A

ST33200000

SAT219B

ASSEMBLY

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

b. Install O-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



• Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

ASSEMBLY

b. Make sure needle bearing is on front of front planetary
carrier.

• Apply petroleum jelly to needle bearing.
c. Make sure needle bearing is on rear of front planetary

carrier.
• Apply petroleum jelly to bearing.
• Pay attention to its direction - Black side goes to front.

Assembly (Cont'd)
3_ Install front side clutch and gear components.
a. Install rear sun gear on transmission case.
• Pay attention to its direction.

d. While rotating forward clutch drum clockwise, install front
planetary carrier on forward clutch drum.

Rear ....... Front

Front planetary carrier

Oil groove

Portion A

SAT974A

Portion B

SAT970A

E3lI®
e. Make sure bearing races are on front and rear of clutch

pack.
• Apply petroleum jelly to bearing races.
• Securely engage pawls of bearing races with holes in

clutch pack.

Front Rear

SAT971A

I
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Wooden block

SAT220B

ASSEMBLY

Assembly (Cont'd)
f. Install clutch pack into transmission case.

4. Install brake band and band strut.
a. Install band strut on brake band.
• Apply petroleum jelly to band strut.

b. Place brake band on periphery of reverse clutch drum, and
insert band strut into end of band servo piston stem.

c. Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough so that reverse clutch drum
(clutch pack) will not tilt forward.

5_ Install input shaft on transmission case.
• Pay attention to its direction - O-ring groove side is front.
6. Install gasket on transmission case.
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SAT991A

1.,

ASSEMBLY

Assembly (Cont'd)
7. Install oil pump assembly.
a. Install needle bearing on oil pump assembly.
• Apply petroleum jelly to the needle bearing.
b. Install selected thrust washer on oil pump assembly.
• Apply petroleum jelly to thrust washer.

c. Carefully install seal rings into grooves and press them into
the petroleum jelly so that they are a tight fit.

d. Install O-ring on oil pump assembly.
• Apply petroleum jelly to O-ring.

e. Apply petroleum jelly to mating surface of transmission case
and oil pump assembly.

Seal ring

sa®

a-ring sa (f»

SAT992A

I

1. Install oil pump assembly.
• Install two converter housing securing bolts in bolt holes

in oil pump assembly as guides.
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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.
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12. Install control valve assembly.
a. Install accumulator piston return springs B, C and D.

Unit: mm (in)

AT-152

~ B C D
Item

Free length 66 (2.601 45 (1.77) 58.4 (2.299)

c. While holding anchor end pin, tighten lock nut.

Assembly (Cont'd)
d. Install converter housing on transmission case.

ASSEMBLY

10. Adjust brake band.
a. Tighten anchor end bolt to specified torque.

Anchor end bolt:
~:4 - 6 N·m

(0.4 - 0.6 kg-m, 2.9 - 4.3 ft-Ib)
b. Back off anchor end bolt two and a half turns.

11. Install terminal cord assembly.
a. Install O-ring on terminal cord assembly.
• Apply petroleum jelly to O-ring.
b. Compress terminal cord assembly stopper and install ter

minal cord assembly on transmission case.

Free length of return springs:

I



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 O-ring.
h. Install oil strainer on control valve.
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ASSEMBLY

Assembly (Cont'd)
i. Securely fasten terminal harness with clips.

J. Install lock-up solenoid and fluid temperature sensor con
nectors.

13. Install oil pan.
a. Attach a magnet to oil pan.

b. Install oil pan gasket on transmission case.
c. Install oil pan and bracket on transmission case.
• Tighten four bolts in a criss-cross pattern to prevent

dislocation of gasket.

"j

,
.,.
\

,>

I

Jl

"---0-

.11.

SAT013B

14. Install inhibitor switch.
a. Check that manual shaft is in "1" range.
b. Temporarily install inhibitor switch on manual shaft
c. Move manual shaft to "N"-
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SAT015B

ASSEMBLY

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.T.F. 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
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine CA18DET

Automatic transmission model RE4R01A

Transmission model code number 41X71

Stall torque ratio 2_0; 1

Transm ission gear ratio
1st 3.027
2nd 1.619

Top 1.000

O.D. 0.694
Reverse 2.272

Recommended oil
Automatic transm ission
fluid Type DEXRONTM

Oil capacity Q (Imp qt) 7.9 (7)

Specifications and Adjustment

VEHICLE SPEED WHEN SHIFTING GEARS
Europe

Veh icle speed km/h (MPH)
Throttle position

D, ---> 0, 0, ---> D, D, ---> D. D. ---> 0, ° -, O2 D 2 ---> D, 1 2 ---> 1,3

Full throttle
58 - 62 109-115 176-186 170-180 104 - 110 44-48 53-57

(36 - 39) (68 - 71) (109-116) (106"112) (65 - 68) (27-30) (33 - 35)

Half throttle
41 -45 78 - 84 125-135 74-84 29·35 10- 14 53 - 57

(25·28) (48 - 52) (78" 84) (46 - 52) (18·22) (6 - 9) (33 - 35)

Except Europe

Vehicle speed km/h (MPH)
Throttle position

D, -, 0, 0, ~, DJ 0, ---> D. D. ---> D, 0, ---> O2 D 2 ---> D, 1 2 ---> 1,

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

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

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

(25·28) (45 - 49) (74 - 80) (48 - 55) (21 - 25) (6" 9) (33·35)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Specifications and Adjustment (Cont'd)

VEHICLE SPEED WHEN PERFORMING AND
RELEASING LOCK-UP

Europe

O.

Throttle position Vehicle speed km/h (MPH)

Lock-up "ON" Lock-up "OFF"

176 -186 170 - 180
Full throttle

(109-116) (106 - 112)

126 - 134 110-118
Half throttle

(78 - 83) (68 - 73)

Except Europe

O.

Throttle position Vehicle speed km/h (MPH)

Lock-up "ON" Lock-up "OFF"

164 - 174 158 - 168
Full throttle

(102 - 108) (98 - 104)

Half throttle
120 -128 102 - 110
(75 - 80) (63 - 68)

STALL REVOLUTION

Stall revolution rpm

3,050 - 3,250

LINE PRESSURE

Engine speed
Line pressure kPa (bar, kg/cm' , psi)

rpm
0, 2 and 1 ranges R range

471 - 510 657 - 696
Idle (4.71 - 5.10, (6.57 - 6.96,

4.8 - 5.2, 68 - 74) 6.7 -7.1, 95 -101)

1,020 - 1,098 1,422 - 1,500
Stall (10.20 - 10.98, (14.22 - 15.00,

10.4 - 11.2, 148 - 159) 14.5 - 15.3,206 - 218)

I

I
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Item
Part No. Free length Outer diameter

Parts -
Torque converter relief valve spring 31742-41 X18 32.3 (1.272) 9.0 (0.354)

Pressure regulator valve spring 31742-41 X 16 61.5 (2.421) 8.9 (0.350)

Pressure modifier valve spring 31742-41X19 31.95 (1.2579) 6.8 (0.268)

Shuttle shift valve D spring 31762-41XOO 26.5 (1.043) 6.0 (0.236)

4.2 sequence valve spring 31756-41XOO 29.1 (1.146) 6.95 (0.2736)

Sh ift valve 8 spring 31762·41 X01 25.0 (0.984) 7.0 {O.276)

Upper
4-2 relay valve spring 31756 -41XOO 29.1 (1.146) 6.95 (0.2736)body

Shift valve A spring 31762-41XOl 25.0 (0.984) 7.0 (0.276)

Comrol
Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 (0.276)

valve

Overrun clutch reducing valve spring 31742-41X14 38.9 (1.531) 7.0 {o.276)

Shuttle shift valve S spring 31762-41X04 51.0 (2.008) 5.65 {O.2224)

Pilot valve spring 31742-41X13 25.7 (1.012) 9.1 (0.358)

Lock-Up control valve spring 31742-41 X22 18.5 (0.728) 13.0 (0.512)

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

Lower
1st reducing valve spring 31756-41X05 25.4 (1.000) 6.75 (02657)

body 3.2 timing valve spring 31742-41X08 20.55 (0.8091) 6.75 (02C571

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

Reverse clutch 16 pes 30505-41 X02 19.69 (0.7752) 11.6 (0.457)

High clutch 16 pes 31505-21X03 22.06 (0.8685) 11.6 (0.457)

Forward clutch 20 pes 31505-41 X01 35.77 (1.4083) 9.7 (0.382)
(Overrun clutch)

Low & reverse
18 pcs 31521-21XOO

brake
23.7 (0.933) 11.6 (0,457)

Spring A 31605-41 X05 45.6 (1.795) 34.3 (1.350)

Band servo Spring B 31605-41XOO 53.8(2.118) 40.3 (1.587)

Spring C 31605-41X01 29.0 (1.142) 27.6 (1.087)

Accumulator A 31605-41X02 43.0 (1.693) -------Accumulator B 31605-41 X10 66.0 (2.598) -------Accumulator
Accumulator C 31605-41 X09 45.0 (1.772) -------Accumulator D 31605-41 X06 58.4 (2.299) --------

I

RETURN SPRINGS

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Specifications and Adjustment (Cont'd)

AT-158
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Specifications and Adjustment (Cont'd)

ACCUMULATOR O-RING

Diameter mm (in)

Accumulator A 8 C D

Small diameter end 29 (1.14) 32 (1.26) 45 (1.77) 29 (1.14)

Large diameter end 45 (1.77) 50 (1.97) 50 (1.971 45 (1.771

CLUTCHES AND BRAKES

IReverse clutch I
Number of drive plates 2

Number of driven plates 2

Thickness of drive plate
mm (in)

Standard 2.0 (0.079)

Wear limit 1.8 (0.071)

Clearance mm (in)

Standard 0.5·0.8 (0.020 - 0.031)
Allowable limit 1.2 (0.047)

Thickness
Part number

mm (in)

4.6 (0.181) 31537-21 XOO

Thickness of retaining plate
4.8 (0.189) 31537-21XOl
5.0 (0.197) 31537-21X02
5.2 (0.205) 31537 -21 X03
5.4 (0.213) 31537-21X04
5.6 (0.220) 31567-41 X13
5.8 (0.228) 31567.41X14

IHigh clutch I
Number of drive plates 5

Number of driven plates 5

Thickness of drive plate
mm (in)

Standard 1.6 (0.063)
Wear limit 1.4 (0.055)

Clearance mm (in)

Standard 1.8 - 2.2 (0.071 . 0.087)
Allowable limit 3.2 (0.126)

Thickness
Part number

mm (in)

3.4 (0.134) 31537-41X71
3.6 (0.142) 31537-41X61

Thickness of retaining plate 3.8 (0.150) 31537-41X62
4.0 (0.157) 31537-41X63
4.2 (0.165) 31537-41X64
4.4 (0.173) 31537.41X65
4.6 (0.181) 3153741X66
4.8 (0.189) 31537-41 X67

IForward clutch I
Number of drive plates 5

Number of driven plates 5

Thickness of drive plate

mm (inl

Standard 2.0 (0.079)

Wear limit 1.8 (0.071)

Clearance mm (inl

Standard 0.45 - 0.85 (0.0177 - 0.0335)
Allowable limit 2.05 (0.0807)

Thickness
mm (in)

Part number

4.0(0.157) 31537-41X07

Thickness of retaining plate
4.2 (0.165) 3153741X08
4.4 (0.173) 31537-41X09

4.6 (0.181) 31537-41 Xl 0

4.8 (0.189) 31537-41Xll

5.0 (0.197) 31537-41X12

5.2 -(0.205) 31537-41 X 13

IOverrun clutch I
Number of drive plates 3

Number of driven plates 5

Thickness of drive plate
mm (in)

Standard 2.0 (0.079)

Wear limit 1.8 (0.071)

Clearance mm (in)

Standard 1.0 - 1.4 (0.039 - 0.055)

Allowable limit 2.0 (0.079)

Thickness
Part number

mm (in)

4.0 (0.157) 31537-41X79

Thickness of retaining plate
4.2 (0.165) 31537-41X80
4.4 (0.173) 31537-41 X81
4.6 (0.181) 31537-41 X82
4.8 (0.189) 31537-41X83
5.0 (0.197) 31537-41 X84
5.2 (0.205) 31537-41 X20

AT-159
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SERVICE DATA AND SPECIFICATIONS (5.0.5.)

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 Thickness
mm (in)

Part number

2.0 (0.079)
1.8 (0.071)

1.1 - 1.5 (0.043 - 0.059)
2.5 (0.098)

Thickness of drive plate
mm (in)

Standard
Wear limit

Clearance mm (in)
Standard
Allowable limit

Thickness
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 (0.0671
1.9 (0.075)

31528-21XOO
31528-21X01
31528-21X02
31528-21 X03
31528-21 X04
31528-21X05
31528-21 X06

4-6
(004 - 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-lb]

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-lb)

26.0 mm (1.024 in) or more

Number of returning
revolutions for anchor

end bolt
2.5

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 (0.0471
1.4 (0.055)
1.6 (0.063)
1.8 (0.071)
2.0 (0.079)

Part number

31429-21 XOO
31429-21 XQ1
31429-21X02
31429-21 X03
31429-21 X04
31429-21 X05
31429-21 X06

I
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Tool number
Description

Tool name

ST38060002 .. Removing and installing propeller shaft
Drive pinion flange lock nut, and drive pinion lock nut.
wrench

&(::;'

KV381oo8oo q Mounting final drive
Differential (To use, make a new hole.)

attachment

~

a: 152 mm (5.98 in)

ST309OSooo Removing and installing drive pinion

Drive pinion rear inner

~
rear cone

race puller set

CD ST3oo31000
Puller

® ST30901000

~Base

ST3306S001 Removing and installing differential side
Differential side bearing inner cone
bearing puller set

CD ST33051001

Ojfi~Body

® ST33061 000
Adapter

ST30611000 Installing pinion rear bearing outer race

Drift at JO;;\,,,;W;;AiIr'@J!I,mLOi'md)

ST30613000 Installing pinion rear bearing outer race

Drift [)
ST30701000 l.nstallinq pinion front bearing outer race

Drift
.-j;'").
l. _)

KV38100200 Installing side oil seal
Gear carrier side

~
oil seal drift

I

PREPARATION

SPECIAL SERVICE TOOLS

PD-2
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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

CV HT62940000
Socket adapter

® HT62900000
Socket adapter

HT72400000
Slide hammer

KV381039S0
Drive pinion setting
gauge

G) KV38103910
Dummy shaft

(2) KV38100120
Height gauge

@ KV38100140
Stopper

Description

PREPARATION

CD !" - ---==: tt ~

e ~ @-- ~

PD-3

Installing front oil seal

Installing side bearing inner cone

Installing side bearing spacer

Measuring pinion bearing preload

and total preload

Removing differential case assembly

Selecting pinion heiqht

adjusting washer



PROPELLER SHAFT

3S71A·T
Washer -----------------.

Apply a coat of mutti-purpose lithium grease
containing molybdenum disulfide to the end
face of the center bearing and both sides of
the washer.

Center bearing upper mounting bracket l
~ 25 - 39 (2.6 - 4.0,19· 29)---e~J

Propeller shaft 1st tube

Center bearingJ
lower mounting
bracket

Final drive

Propeller shaft 2nd tube

Lock nut~
~245 -294

(25 - 30, 181 ·217)

r
~ 39·44 (4.0 - 4.5, 29 • 33)

34 - 44 (3.5 - 4.5, 25·33)

Companion flange

Canter bearing cushion

Canter bearing assembly

Install center bearing with
"F" mark toward front of
vehicle.

~ 25 - 39 (2_6 - 4.0,19 - 29)

~ : N·m (kg-m, tt-lb)

SPD913

',!i:
,~:W

I~
,,~.;;
/i

'.~
.ilt

~'", ~ring

A B C

SPD915

On-vehicle Service
PROPELLER SHAFT VIBRATION
If vibration is present at high speed, inspect propeller shaft
runout first
1. Raise rear wheels.
2. Measure propeller shaft runout at indicated points by rotat

ing final drive companion flange with hands.
Runout limit: 0.6 mm (0.024 in)

Propeller shaft runout measuring points:
Distance "A"

162 mm (6.38 in)
Distance "B"

172 mm (6.77 in)
Distance "c"

192 mm (7.56 in)

PD-4



PROPELLER SHAFT

On-vehicle Service (Cont'd)
3. If runout exceeds specifications, disconnect propeller shaft

at final drive companion flange; then rotate companion
flange 180 degrees and reconnect propeller shaft.

Runout limit: 0.6 mm (0.024 in)
4. Check runout again. If runout still exceeds specifications,

replace propeller shaft assembly.
5. Perform road test.
APPEARANCE CHECKING
• Inspect propeller shaft tube surface for dents or cracks.

If damaged, replace propeller shaft assembly.
• If center bearing is noisy or damaged, replace center

bearing.

~:II

"1'1
k'
I;
I

Transmission

Plug
SPD359

SPD106

Removal
• Draw out propeller shaft from transmission and plug up rear

end of transmission rear extension housing.

Installation
• Temporarily install differential companion flange and flange

yoke so that their alignment marks are located as close to
each other as possible.

• Turn propeller shaft until alignment marks face straight
upward. Securely fasten propeller shaft so that lower side
wall of concave flange yoke will touch lower side wall of
convex companion flange.

Inspection
• Inspect propeller shaft run out. If runout exceeds specifica

tions, replace propeller shaft assembly.
Runout limit: 0.6 mm (0.024 in)

PD-5
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SPDl12

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 matchmarks 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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r
~Tool

~Front mark

SPD114

PROPELLER SHAFT

Disassembly (Cont'd)
5. Remove center bearing with Tool and press.

Tool number: ST30031000

Assembly
CENTER BEARING
• When installing center bearing, position the "F" mark on

center bearing toward front of vehicle.
• Apply a coat of multi-purpose lithium grease containing

molybdenum disulfide to the end face of the center
bearing and both sides of the washer.

• Stake the nut. Always use new one.
• Align matchmarks when assembling tubes.

PD-7
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ON-VEHICLE SERVICE (Final drive)

Front Oil Seal Replacement
1. Remove propeller shaft
2. Loosen drive pinion nut with Tool.

Tool number: ST38060002

3_ Remove companion flanqs.

4. Remove front oil seal.

5_ Apply multi-purpose grease to sealing lips of oil seal. Press
front oil seal into carrier.

6. Install companion flange and drive pinion nut
7. Install propeller shaft

Side Oil Seal Replacement
1. Remove drive shafts.

Refer to RA section.
2. Remove oil seal.

PD-8
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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

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 it stand to prevent its insulators from being twisted or
damaged.

Installation
• Fill final drive with recommended gear oil.

I

Filler opening
SPD917

PD-10
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DISASSEMBLY

SPD513

'<
1

• 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.)

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-cm, 12 - 15 ln-lb)

• 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)

o I
Runout limit; 0.05 mm (0.0020 in) SPD886

\ ..............................................

Differential Carrier
1. Using two 45 mm (1.77 in) spacers, mount carrier on Tool.

Tool number: KV38100800

Spacer SPD888

2. Paint or punch matchmarks on one side of the side bearing
cap so it can be properly reinstalled.

Bearing caps are line-beard during manufacture. Replace
them In their proper positions.

I
PD-12



Tool

PD344

6
9

SPD919

DISASSEMBLY

Differential Carrier (Cont'd)
3. Remove side bearing caps.

4. Lift differential case assembly out with Tool.
Tool number: HT72400000

Keep the side bearing outer races together with inner cone 
do not mix them up.

5. Loosen drive pinion nut and pull off companion flange.

PD-13



SPD892

PD349

DISASSEMBLY

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 prrnon rear bearing inner race and drive pinion
height adjusting washer with suitable tool.

, ,

, I;
" ,

I

Suitable tool

PD179

r T o 01 ®
\,

SPD920

Differential Case
1. Remove side bearing inner cones.
To prevent damage to bearing, engage puller jaws in groove.

Tool number:
® ST33051 001
@ ST33061000

PD-14
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SPD022

DISASSEMBLY

Differential Case (Cont'd)
Be careful not to confuse left- and right-hand parts.

I
I

!
1
!
I
i
i

2. Loosen ring gear bolts in a criss-cross fashion.
3. Tap ring gear off the differential case with a soft hammer.
Tap evenly all around to keep ring gear from binding.

4. Separate differential case L.H. and RH (4-pinion type
differential case).

Put matchmarks on both differential case L.H. and R.H. sides
prior to separating them.

PD-15
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SPD921

INSPECTION

Ring Gear and Drive Pinion
Check gear teeth for scoring, cracking or chipping. If any part is
damaged, replace ring gear and drive pinion as a set (hypoid
gear set).

Differential Case Assembly
Check mating surfaces of differential case, side gears, pinion
mate gears, pinion mate shaft and thrust washers.

Bearing
1. Thoroughly clean bearing.
2. Check bearings for wear, scratches, pitting or flaking.

Check tapered roller bearing for smooth rotation. If dam
aged, replace outer race and inner cone as a set.

PD-16



Head number (H) SPD542

ADJUSTMENT

To avoid confusion while calculating bearing shims, it is abso
lutely necessary to stay with the metric system. If you measure
anything in inches, the results must be converted to the metric
system.

Drive Pinion Height
1. First prepare Tools for pinion height adjustment.
CD Dummy Shaft (KV38103910)
CV Height Gauge (KV38100120)
® Stopper (KV38100140)
® Feeler Gauge
2_ To simplify the job, make a chart, like the one below, to

organize your calculations.

LETIERS
HUNDREDTHS OF

A MILLlMETER

H: Head number

N: Measureing clearance

3. Write the following numbers down the chart.
H: Head number

Tool

SPD922

4. Set Tool (Dummy shaft) as shown below and tighten drive
pinion nut carefully to corret preload of 1_0 to 1_3 N· m (10 to
13 kg-cm, 8.7 to 11_3 in-Ib).

Tool: Dummy shaft (KV38103910)

PD-17



SPD598

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.Ol) +3.00
= 0.23 - (1 x 0.01) + 3.00

(1) H .

(2)

(3)

(4)

+1,

+1
x 0.01

+0.01

N - 0.23
- (+0.01)

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 MILLlMETER

A - Left housing

B - Right housing

C Differential case

D - Differential case

E - Left side bearing

F " Right side bearing

H - (+lor(-): ringgear

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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Tool ®

SPD150

Opposite side
,- outer race

Opposite side
outer race

SPD050

ADJUSTMENT

Side Bearing Preload (Cont'd)
G: This is the difference in thickness of side spacer against

standard width [8_10 mm (0.3189 inll
(G = Standard spacer - Measured spacer)

3. Measure how far under the standard thickness [21 mm (0_83
in)] the side bearings are.
It will require tools shown to the left.

G) Weight Block (ST32501000)
CV Master Gauge (KV381 02000)
@ Base Plate
® Dial Indicator

4. Place the outer race of the opposite side bearing to be
measured.

5. Place a weight block on that outer race, and a master gauge
on that block.

Tool number:
® 5T32501000
@ KV38102000

6. Adjust dial indicator scale to zero.
7. Carefully slide master gauge block and weight block out

from under dial indicator.

8. Lubricate side bearing and place the bearing outer race and
inner cone to be measured on the opposite side outer race.

If the bearing assembly is placed on the base plate, the
bearing width cannot be accurately determined due to its
cage being in contact with the base plate.

9. Place weight block on side bearing.
10. Slide dial indicator on weight block.

il~
" r

-J:'
.,

SPD591

PD-20
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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 - D + H) x 0.01 + 1.97 + F + G

Right side
T, = (A - C + D - 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 j 11

Left side: Europe
Right side: Except Europe

T 1 (A - C + 0 - H ) x 0.01 + 2.07 + E
= [4 - 5 + 6 - (-2)] x 0.01 + 2.07

+ 0.18

Right side: Europe
Left side: Except Europe

T 2 (8 - 0 + H ) x 0.01 + 1.97 + F + G
[3-6+(-2)] xO.01 +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.

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct.
However. iOn rare cases you may have to use trlal-and-error processes until you get a good tooth contact pattern.
The tooth pattern is the best indication of how well the final drive has been set up.

Heel contact Face contact Toe contact Flank contact

To correct, increase thickness of pinion
height adjusting washer in order to bring
drive pinion close to ring gear.

~~
~/cr~~.

To correct, reduce thickness of pinion
height adjusting washer in order to make
drive pinion go away from ring gear.

i, PD-23
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ASSEMBLY

Differential Case
1. Measure clearance 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.$.

2. Apply oil to gear tooth surfaces and thrust surfaces and
check that they turn properly.

PD-24

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:
@ KV38100300
@ $T33061000

3. Install differential case L.H. and R.H.

Tool ® PD363

SPD656

Tool ®

AL~

I
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Pinion front
bearing outer race

ASSEMBLY

Differential Carrier
1. Press-fit front and rear bearing outer races with Tools.

Tool number:
® 5T30611000
® 5T30613000
© 5T30701000

2. Select pinion bearing adjusting washer and drive pinion
bearing spacer, referring to ADJUSTMENT.

®

SPD679

Adjusting
washer

SPD377

SPD581

3. Install drive pinion height adjusting washer in drive prruon,
and press-fit pinion rear bearing inner cone in it, using press
and Tool.

Tool number: 5T30901000

4. Place pinion front bearing inner cone in final drive housing.

PD-25
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Drivei-:
Pinion bearing adjusting spacer "

~
:;:~~"~:;;~'lJ' Ell"

1 @

~
Pinion front bearing inner race g SPD897

ASSEMBLY

Differential Carrier (Cont'd)
5_ Set drive pinion assembly (as shown in figure at left) in

differential carrier and install drive pinion, with press and
suitable tool.

Stop when drive pinion touches bearing.
Apply multi-purpose grease to pinion rear bearing inner race,
pinion front bearing inner race and front pilot bearing.

'd

,H.,

Su itabl e spacer

SPD896

6. Apply multi-purpose grease to cavity at sealing lips of oil
seal. Install front oil seal with Tool.

Tool number: KV38100500

SPD557

PD416

7_ Install companion flange, and tighten pinion nut to specified
torque with Tool.

Ascertain that threaded portion of drive pinion and pinion nut
are free from oil or grease.

Tool number: ST38060002

8_ Turn drive pinion in both directions several times, and
measure pinion bearing preload_

Pinion bearing preload:
1.1 - 1.4 N·m
(11 • 14 kg-cm, 9.5 - 12.2 in-Ib)

When pinion bearing preload is outside the specifications,
replace pinion bearing adjusting washer and spacer with a
different thickness.

PD-26
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ASSEMBLY

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.

l
Tool

~"''';"'
~~'

SPD559

SPD889

SPD560

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



SPD513

ASSEMBLY

Differential Carrier (Cont'd)
15_ Measure ring gear-ta-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-cm, 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-ta-drive pinion backlash because in

crease or decrease in thickness of shims will cause change
of ring gear-to-pinion backlash.

I

18. Check runout of ring gear with a dial mdicator.
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

Description
• In this system, when the differential gear oil temperature

exceeds the specified value, the temperature switch which is
installed in the rear cover senses the temperature of the
gear oil and activates the magnetic pump. The magnetic
pump circulates differential gear oil which is cooled by the
cooler located in the rear of the vehicle.

• The pump automatically repeats ON-OFF operation accord
ing to the temperature of the differential gear oil.

OFF ~ ON 132 - 138°C (270 - 280°F)
ON ~ OFF 124 - 130°C (255 - 266°F)

However, the pump will not operate when the vehicle speed
is less than 10 km/h (6 MPH).

• When the oil temperature becomes excessively high, the
warning lamp in the combination meter will illuminate.

OFF ~ ON 180°C (356°F)
ON ~ OFF 155°C (311°F)

Removal and Installation

Differential oil
cooler hose

Differential oil
cooler hose

Gear
carrier

13 -17
(1.3-1.7.~

9 - 12) '"rAf'., ss I
~ '-v;<:;'

PD-29

•

Differential oil cooler assembly

Differential oil
cooler protector

~ 29 -49
Oil pump --i. (3 - 5,
assembly <$iY 22 - 361

~
~

...,;::'@
r'V/V"",;",,---,

SPD925
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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

I

~LV?i5~~+ - ,,""- J
- ~

r'

m "l
I ;0
~=::::;:==

SP0927

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-t in relay box
as shown.

2. Raise rear wheels.
3. Drive vehicle slowly and check the voltage.

Less than 10 km/h (6 MPH) Approx. 12V
More than 10 km/h (6 MPH) 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 MIT A/T

Anti·skid
Yes

I
No Yes

t
No

brake system

Propeller shaft
3S71A-T

model

Number of joints 3

Coupling method
Sleeve type

with transmission

Type of
Shell type (Non-disassembly type)

journal bearings

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
diameter

1st 75.0 (2.953)

2nd
75.0 (2.953) ... Large side
63.5 (2.500) ... Small side

Propeller shaft model

Propeller shaft runout limit

Journal axial play

3S71 A-T

0.6 (0.024)

o (0)

,

L PD-33
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SERVICE DATA AND SPECIFICATIONS (5.0.5.)

Final Drive

GENERAL SPECIFICATIONS Drive pinion preload adjustment

SPECIFICATIONS AND ADJUSTMENT
Drive pinion adjustment

R200
Final drive model

Europe Except Eu rope

Ring gear pitch
diameter 205 (8.07l

mm (in)

Gear ratio 3.916 4.363

Number of teeth
(Ring gear/ 47/12 48/11

Drive pinion)

Oil capecitv
(approx.l 1.8 (3-1/8)

Q (Imp pt]

Available drive pinion bearing preload adjusting washer

Available pinion height adjusting washer

Available drive pinion bearing preload adjusting spacer

Drive pinion bearing
adjusting method

Drive pinion to ring gear backlash
mm (in)

Thickness mm (in)

3.09 (0.1217)
3.12 (0.1228)
3.15 (0.1240)
3.18 (0.1252)
3.21 (0.1264)
3.24 (0.1276)
3.27 (0.1287)
3.30 (0.1299)
3.33 (0.1311)
3.36 (0.1323)
3.39 (0.1335)
3.42 (0.1346)
3.45 (0.1358)
3.48 (0.1370)
3.51 (0.1382)
3.54 (0.1394)
3.57 (0.1406)
3.60 (0.1417)
3.63 (0.1429)
3.66 (0.1441)

Pinion bearing adjusting washer

0.10 - 0.15 (0.0039 - 0.0059)

Part number

38154-P60 17
38154-P60 18
38154-P6019
38154-P6020
38154-P6021
38154-P6022
38154-P6023
38154-P6024
38154-P6025
38154-P6026
38154-P6027
38154-P6028
38154-P6029
38154-P6030
38154-P6031
38154-P6032
38154-P6033
38154-P6034
38154-P6035
38154-P6036

Drive pinion preload
N·m (kg-cm, in-lb]

With front oil seal

Thickness mm (in)

3.80 - 3.82 (0.1496 - 0.1504)
3.82 - 3.84 (0.1504 - 0.1512)

3.84-3.86 (0.1512 -0.1520)
3.86-3.88 (0.1520-0.1528)
3.88 - 3.90 (0.1528 - 0.1535)
3.90-3.92 (0.1535-0.1543)
3.92 -3.94 (0.1543 -0.1551)
3.94-3.96 (0.1551-0.1559)
3.96-3.98 (0.1559 -0.1567)
3.98 - 4.00 (0.1567 - 0.1575)
4.00 - 4.02 (0.1575 - 0.1583)
4.02 - 4.04 (0.1583 - 0.1591)
4.04-4.06 (0.1591-0.1598)
4.06 - 4.08 (0.1598 - 0.1606)
4.08-4.10 (0.1606-0.1614)

Length mm (in)

55.10 (2.1693)
55.40 (2.1811)
55.70 (2.1929)
56.00 (2.2047)
56.25 (2.2146)

1.1 - 1.4 (11 . 14,9.5 -12.2)

Part number

38125-61001
38126-61001
38127-61001
38128-61001
38129-61001
38130-61001
38131-61001
38132-61001
38133-61001
38134-61001
38135-61001
38136-61001
38137-{;1001
38138-61001
38139-61001

Part number

38165-84002
38165-84003
38165-84004
38165-61001
38166·61001

:~

I
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r SERVICE DATA AND SPECIFICATIONS (S.D.5.)

Final Drive (Cont'd)
Total preload adjustment

Total preload

Side bearing adjustment

Side bearing adjusting method

Value more than
0.29 N·m (3.0 kg-cm, 2.6 in-Ib)

added on measured value
of drive pinion preload

Adjusting shim

Available side gear thrust washer

Thickness mm (in)

0.75 - 0.80 (0.0295 - 0.0315)
0.80 - 0.85 (0.0315 - 0.0335)
0.85 - 0.90 (0.0335 - 0.0354)
0.90 - 0.95 (0.0354 - 0.0374)

Ring gear runout

Part number

38424-E3000
38424-E3001
38424-E3002
38424-E3003

Side gear to pinion mate gear

backlash (Clearance between
side gear to differential case)

mm (in)

0.03 - 0.09 (0.0012 - 0.0035)

Ring gear runout limit mm (in) 0.05 (0.0020)

L

L

Available side bearing adjusting washer

Thickness mm (in)

2.00 (0.0787)
2.05 (0.0807)
2.10 (0.0827)
2.15 (0.0846)
2.20 (0.0866)
2.25 (0.0886)
2.30 (0.0906)
2.35 (0.0925)
2.40 (0.0945)
2.45 (0.0965)
2.50 (0.0984)
2.55 (0.1004)
2.60 (0.1024)
2.65 (0.1043)

Part number

38453-N3100
38453-N3101
38453-N3102
38453-N3103
38453-N3104
38453-N3105
38453-N3106
38453-N3107
38453-N3108
38453-N3109
38453-N3110
38453-N3111
38453-N3112
38453-N3113

PD-35
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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.
if- 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

": 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

---_I

~
~~
~

FA-2

Removing tie-rod outer end and lower

ball joint

Removing and installing coil spring

Fixing strut assembly

Removing and installing brake piping



r
Tool name

PRECAUTIONS AND PREPARATION

Preparation (Cont'd)
COMMERCIAL SERVICE TOOLS

Description

Wheel bearing drift

Wheel bearing drift

Baffle plate drift

Tension rod bushing
drift

~~r_/~-A-:-45~mm(1.17 in] dia,

~ B: 30mm(1.18in)dia.

A: 88 mm (3.46 in) dia.
B: 68 mm (2.68 in) dia.

A

Removing wheel bearing

Installing wheel bearing

Installing baffle plate

Removing and installing
tension rod bushing

A: 15 mm (2.95 in) dia.
B: 66 mm (2.60 in) dia.
C: 62 mm (2.44 in] dia.
D: 25·55 mm (0.98 . 2.11 in) dla.

FA-3
,-- ....-~.
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Brake disc roter~

~ 39 - 54 (4.0 - 5.5, 29 - 40) 7

~ 46-52
(4.7 - 5.3,
34- 38)

Front suspension member

Tension rod

o 0

~ 88 - 108 (9.0 - 11.0,65 - 80)

Strut mounting insulator
(with strut mounting bearing)

Coil spring

Strut assembly

FRONT AXLE AND FRONT SUSPENSION

/ Spring upper seat

~~

Front stabilizer

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 designated positions.

~ : N·m (kg-m, ft-I b)

FA-4
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CHECK AND ADJUSTMENT - On-vehicle ,
I,'::

Front Axle and Front Suspension Parts
• Check front axle and front suspension parts for looseness,

cracks. wear or other damage.
(1) Shake each front wheeL

SMA525A

(2) Retighten all nuts and bolts to the specified torque.
Tightening torque: Refer to pages FA-4, 14.

(3) Make sure that cotter pin is inserted.
(4) Check front axle and front suspension parts for wear, cracks

or other damage.

SFA541A

• Check strut (shock absorber) for oil leakage or other
damage.

• Check suspension ball joint for grease leakage and ball joint
dust cover for cracks or other damage.

FA-5



CHECK AND ADJUSTMENT ~ On-vehicle

i'

Front Wheel Alignment
Before checking front wheel alignment, be sure to make a
preliminary inspection.
PRELIMINARY INSPECTION
Make following checks. Adjust, repair or replace if necessary.
• Check tires for wear and improper inflation.
• Check front wheel bearings for looseness.
• Check wheel runout.
Refer to 5.0.5.
• Check front suspension for looseness.
• Check steering linkage for looseness.
• Check that front shock absorbers work properly.
• Check vehicle posture (Unladen):

"Unladen"
Fuel, radiator coolant and engine oil full. Spare tire, jack,
hand tools and mats in designated positions.

Front Wheel Bearing
• Check tightening torque of wheel bearing lock nut.

~: 147 - 216 N·m
(15 - 22 kg-m, 108 - 159 ft-Ib)

• Check that wheel bearings operate smoothly.
• Check axial end play.

Axial end play: 0.03 mm (0.0012 in) or less
• If axial end play is not within specification or wheel bearing

does not turn smoothly, replace wheel bearing assembly.
Refer to FRONT AXLE - Wheel Hub and Knuckle.

SFA575B

90°

.~

i
"

".1.

FA-6

CAMBER, CASTER AND KINGPIN INCLINATION
• Caster and kingpin inclination are preset at factory and

cannot be adjusted.
• Measure camber, caster and kingpin inclination of both

right and left wheels with a suitable alignment gauge, and
adjust in accordance with the following procedures.

Kingpin inclination:
12°25' - 13°55'

SFA894

SFA5738

Kingpin
inclination



CHECK AND ADJUSTMENT - On-vehicle

Front Wheel Alignment (Cont'd)
Caster:

5°55' - 7°25'

SFA103A

Camber:
-1°25' to 5'

Camber

90°

% SFA574A

I
!:'II
•. 1
, (.
, ..

Flat portion

~

Adjusting
pin

SFA105A

SFA106A

SMA123

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.

(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)

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.

FA-7

..

~ "

::.4i



CHECK AND ADJUSTMENT - On-vehicle

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)

Front Wheel Alignment (Cont'd)
2. Measure toe-in.
Measure distance "A" and "8" at same height as hub center.

Toe-In:
A - 8 0 p 2 mm (0 - 0.08 in)
2 () (Total toe-in) 0' to 12'

Toe-in = A - B
Total toe-in = 21111

Lines parallel to
center line of body

Front

11#
SFA234A

I"
L

;1 ~~II ae !!Il I I

sFA545A

2. Rotate fully steering wheel to the right or left; measure
turning angle.

Wheel turning angle:

Inside wheel: A

Outside wheel: B

Inside wheel: A

Outside wheel: B

Except Europe
L.H.D. model

Europe L.H.D.
model

Full turns

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.

t
Front

A: Inside
B: Outside

SFA898

FA~8

Ir,,.>,
-.".~
.I.~ ,

.""' ..'.



r
1

Knuckle spindle

~ N·m (kg-m, f't-lb]

FRONT AXLE

Buffle plate

Snap ring

Wheel hub

FA-9

0\ ~~n",p;"~

Wheel bearing ~ ~
lock nut
~ 147-216

115 - 22,
108 _ 159) Hub cap

SFA546A



HT72520000

FRONT AXLE - Wheel Hub and Knuckle

Removal
• Remove wheel bearing lock nut.

SFA090A

• 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

.:<.. ;',

.,,".

,.

Adjusting pin • Remove bolts and nuts as shown at left.
Make matchmarks before removing adjusting pin.

FA-10
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Suitable tool

FRONT AXLE - Wheel Hub and Knuckle

Installation
• Install wheel hub.
• Tighten wheel bearing lock nut.

~: 147 . 216 N·m
(15 . 22 kg-m, 10'8 - 159 ft-Ib)

SFA114A

• Check wheel bearing axial end play.
Axial end play: 0.03 mm (0.0012 in) or less

Disassembly
CAUTION:
When removing wheel bearing from wheel hub, replace wheel
bearing assembly (outer race, Inner races and grease seal)
with a new one.
• Remove circular clip with suitable tool.

SFA215A

• Press out wheel bearing assembly from wheel hub.

Inspection
WHEEL HUB
• Check wheel hub for any cracks by using a magnetic

exploration or dyeing test.
CIRCULAR CLIP
• Check circular clip for wear or cracks.

Replace if necessary.

FA-"



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.

Grease seal m---I'-----\-~/ Circular clip

SFA218A

.:.1

FA-12
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FRONT AXLE - Baffle Plate

Removal
• Mark matchmarks on baffle plate before removing.
• If baffle plate raplacement requires removal of knuckle

spindle, separate it equally using a screwdriver.
Be careful not to scratch knuckle spindle.

Matchmarks

SFA548A

Installation
• Align matchmarks previously marked on baffle plate and

install baffle plate by lightly tapping with a copper hammer
and suitable tool.

FA-13
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FRONT SUSPENSION

..,'

Transverse link
with ball joint

Knuckle spindle

Bound bumper

Strut assembly

When installing stabilizer bar, tension rod and transverse
link. final tightening requires to be carried out under unladen
condition" with tires on the ground.
" Fuel, radiator coolant and engine oil full. Spare tire, jack,

hand tools and mats in designated position.

Coil spring

cap~
~~ 59·7816.0 -8.0.~ C ~~~ 39 - 54 (4.0 - 5.5,29 - 401

43-58) -.............. ~

GaSket~

Strut mounting insulator~~

Lockwasher~

UPl"'''''~

~ 39 - 49 14.0 . 5.0, 29 - 36)

tl@
~

~~46.52
14.7 - 5.3,
34·38)

29 - 36) 19.0 - 11.0, 65 - 80)

V .~;::::.
\ ffi Tension rod

Tension rod
bracket

~: N·m (kg-m, ft-lb]

SFA550A

FA-14
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r FRONT SUSPENSION - Coil Spring and Strut Assembly
!il
',I
r:
! I

ST35652000 ..

Suitable /
bar

Removal
• Remove strut assembly fixing bolts and nuts (to hoodledge).
• Do not remove piston rod lock nut on vehicle.
• Put matchmarks on strut lower bracket and camber adjust

ing pin.

2. Compress spring with a Tool so that strut mounting insula
tor can be turned by hand.

Disassembly
1. Set strut assembly on vise with Tool, then loosen piston rod

lock nut.
• Do not remove piston rod lock nut.

SFA134A

SFA135A

3. Remove piston rod lock nut

--. - ..ST35652000

SFA136A

Inspection
STRUT 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.

FA-15
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FRONT SUSPENSION - Coil Spring and Strut Assembly

Inspection (Cont'd)
STRUT MOUNTING INSULATOR
• Check cemented rubber-ta-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. .I
:r,

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.

• Install upper spring seat with its cutout facing the inner side
of vehicle.

,!

Front

I

Left Right

~

i~(~")'J)\, ' J/
'~"

Cutout '~'
(I nner side of vehicle)

Upper seat SFA576A

FA-16



FRONT SUSPENSION - Tension Rod and Stabilizer Bar

Drift

Drift

Front~

View from B

,', ---." ,

. "':--."-:

SFA553A

SFA554A

Removal and Installation
• Remove tension rod and stabilizer bar.

• When removing tension rod bushing, place one drift on
lower side of bushing and the other on upper side, as
shown at left, and press bushing out.

• Place arrow mark on bushing facing tension rod before
installing bushing.

• Install stabilizer rear side bushings, then install front side
bushings.

When installing stabilizer bar clamp, make sure direction is
correct (as shown at left.)

• When removing and installing stanbilizer bar, fix portion A.

• Install stabilizer bar with ball joint socket properly placed.

a.K. N.G.

SFA002A

FA-17



FRONT SUSPENSION - Transverse Link and Lower Ball Joint

I

Measuring swing force

Cotter pin hole

sFA756

Measuring turning torque

/
Dial

~ indicator

Lower//:%

Pry bar / SFA556A

Removal and Installation
• Remove stabilizer, tension rod, ball joint and transverse link

assembly.

• During installation, final tightening must be carried out at
curb weight with tires on ground

• After installation, check wheel alignment.
Refer to "Front Wheel Alignment" of CHECK AND AD
JUSTMENT - On-vehicle.

Inspection
TRANSVERSE LINK
• Check transverse link for damage, cracks or deformation.

Replace it if necessary.
• Check rubber bushing for damage. cracks and deformation.

Replace transverse link if necessary.

LOWER BALL JOINT
• Check ball joint for play. If ball stud is worn, play in axial

direction is excessive or joint is hard to swing, replace
transverse link assembly if necessary.

Swing force and turning torque
Before checking, turn ball joint at least 10 revolutions so that
ball joint is properly broken in.

Swing force:
(measure point: cotter pin hole of ball stud)

7.8 - 55.9 N (0.8 -5.7 kg, 1.8 • 12.6 Ib)
Turning torque:

0.49 - 3.43 N.m (5.0 - 35 kg-cm, 4.3 - 30.4 ln-Ib)

Vertical end play (On-vehicle)
(1) Jack up front of vehicle and set the stands.
(2) Clamp dial indicator onto transverse link and place indicator

tip on lower edge of brake caliper.
(3) Make sure front wheels are straight and brake pedal is

depressed.
(4) Place a pry bar between transverse link and inner rim of

road wheel.
(5) While pushing and releasing pry bar, observe maximum dial

indicator value.
Vertical end play: 0 mm (0 in)

(6) If not within above specification, replace transverse link.

FA-18
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COiL SPRING

SERVICE DATA AND SPECIFICATIONS (5.0.5.)

General Specifications

FRONT STABILIZER BAR

~ Europe Except Europe

Item

Wire diameter mm (in) 12.7 (O.SOOI

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

Stabilizer diameter

Identification color

mm (in) 25 (0.98)

Orange

Piston rod diameter
mm (in)

20.0 (0.787)

Stroke mm (in) 160 (6.30)

Damping force
[at 0.3 m (1.0 ttl/sec.l

N (kg, lb]
Expansion

Compression

912 -1,245 (93 -127,205 - 280)

392 - 588 (40 - 60, 88 -1321

FA-19



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment

0(0)

0.49 - 3.43
(5.0 - 35, 4.3 - 30.4)

7.8 - 55.9

(0.8 - 5.7,1.8 - 12.6)
N (kg, lb)

mm (in)

LOWER BALL JOINT

Swing force

(Measuring point: cotter pin
hole of ball stud)

Vertical end play

Turning torque

WHEEL ALIGNMENT (Unladen*1)

Camber degree _1°25' to 5'

Caster degree 5°55' _7°25'

Toe-in (Total)
mm (in) o-2 (0 - 0.08)

degree 0' - 12'

Kingpin inclination degree 12"25' _13°55'

Front wheel turning angle

Full turn·2
degree 36° - 40° /32 0 *3

inside/outside 39° _43° /33° * 4

WHEEL RONOUT (Radial and lateral)

*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 T Lateral runout

0.3 (0.012) Or less

WHEEL BEARING

Wheel bearing axial end play

mm (in) 0.03 (0.0012) Or less

Steel wheel

mm (in) 0.5 (0.020) or less I0.8 (0.031) or less

Wheel bearing lock nut

Tightening tirque

N'm (kg-m, ft-Ib)
147 - 216 (15 - 22,108 - 159)

FA-20
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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 desiqnated 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

ST35652000*
Strut attachment

GG94310000*
Flare nut torque
wrench

ST30031 000*
Bearing puller

ST3828QOQQ
Arm bushing remover

Description

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

--~



PRECAUTIONS AND PREPARATION

Preparation (Cont'd)
COMMERCIAL SERVICE TOOLS

Tool name Description

Attachment I' D lE \" Measure rear wheel alignment
Wheel alignment

]eH 3)Jc A: Screw M24 l< 1.5
B: 35 (1.381 dia.
C: 6512.561 dia.
D: 56 (2.201
E: 1210.471 Unit: mm (in)

Rear wheel hub drift Installing wheel bearing

'LW A: "41 mm (1.61 inl dia.
B: 49 mm (1.93 in) dia,

Wheel bearing drift

ITID -~
Removing rear wheel hub

A: 26 mm 11.02 in) die.
B: 40 mm (1.67 inl die.

Rear drive shaft plug \l A (~I)
Installing rear drive shaft plug seal

seal drift
A: 67 mm (2.64 in) die.

t ~ B: 86 mm (3.35 in) die.

L



REAR AXLE AND REAR SUSPENSION

Suspension member

.:~

Upper link
rear

Upper link front

~~~.(-19
~-1.9'12-14)

COJ 77 -98
(7.9 -10.0,57 -721

COJ 9 -12
(0.9 -12., 6.5 - 8.71

Drive shaft

~ 88 -98

;;

(9.0-10.0,65-721

~ 69 -88
(7.0-9.0,51-651

COJ 69 -88
(7.0 - 9.0, 51 - 651l

Lower link

I

Coil spring

Dust cover

Spring upper seat

Shock absorber

®
~

1: COJ 43·55
(4,4-5.6,32-411

COJ 98 -118
(10.0 - 12.0, 72 .871

Lower arm

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.

COJ; N·m (kg-m, ft-I b)

SRA093A

1
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CHECK AND ADJUSTMENT - On-vehicle

Rear Axle and R.ear Suspension Parts
• Check axle and suspension parts for looseness, wear or

damage.
(1) Shake each rear wheeL

(2) Retighten all nuts and bolts to the specified torque.
Tightening torque:

Refer to pages RA-4, 19.
(3) Make sure that cotter pin is inserted.
(4) Check rear axle and rear suspension parts for wear, cracks

Or other damage.

,.,

, ,

j!

"

(5) Check shock absorber for oil leakage or other damage.

SMAl13

• Check suspension ball joint for grease leakage and ball joint
dust cover for cracks or other damage.

RA-5



Camber:
-1°40' to -0°40'

RA-6

CAMBER

• Measure camber of both right and left wheels with 8
suitable alignment gauge and adjust In accordance with
the following procedures.

Rear Wheel Bearing
• Check tightening torque of wheel bearing lock nut.

~: 235 - 314 N·m
(24 - 32 kg-m, 174 - 231 tt-lb)

• Check that wheel bearings operates smoothly.
• 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.
• Check tires for wear and for improper inflation.
• Check rear wheel bearings for looseness.
• Check wheel runout.

Refer to 5.0.5.
• Check that rear shock absorber works properly.
• Check rear axle and rear suspension parts for looseness.
• Check vehicle posture (Unladen).

"Unladen":
Fuel tank, radiator and engine oil full. Spare tire, jack, hand
tools and mats in designated positions.

Inside

SAA107A

SFA575B

SAA096A

Alignment
gauge

CHECK AND ADJUSTMENT - On-vehicle

90°

Camber

~~~~~/ SAA097A

.i->
Attachment

------

I



Lines parallel to

center line of body

Front

",.
SFA234A e

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'

Tos-ln =A - B
Total toe-in - 2e

.I:hi
'1'/
:\'
:~

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-I b)

Drive Shaft
Check boot and drive shaft for cracks. wear, damage or grease
leakage.

SRA796'
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REAR AXLE AND REAR SUSPENSION ASSEMBLY

Removal and Installation

SRA100A

• Remove exhaust tube.
• Disconnect propeller shaft rear end.

• 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.

SFAll0A

• Remove upper end nuts of shock absorber.
Do not remove piston rod lock nut.
• Remove suspension member fixing nuts. Then draw out rear

axle and rear suspension assembly.

RA-8
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REAR AXLE - Wheel Hub and Axle Housing

Adjusting cap

Wheel bearing
with flange~

Wheel bearing

lock nut Insulator \
~ 235- 314

(24 - 32,174 - 231) \

B".h;",~ l@l~

rtJ--~/c""" pin ~

Baffle plate

~78~98
(8.0 - 10.0,
58-72)

Drive shaft

~ : N·m (kg-m, ft·lb)

SRA102A

Removal
• Remove wheel bearing lock nut.

!
t

I
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
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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.

SRA104A

• Remove wheel bearing with flange, and wheel hub from axle
housing.

SRA105A

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
SRA106A

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
1!'!lrrI"

<I'!i I"::
, i;.:

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.

ST30031 000

Press ... 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.

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



Drift

REAR AXLE ~ Wheel Hub and Axle Housing

Disassembly (Cont'd)
AXLE HOUSING
• Attach a drift on outer shell of bushing as shown in figure at

left, remove bushing using arm bushing remover.
ST38280000 When placing axle housing in a vise, use wooden blocks or

copper plates as pads.

I Axle housing

SRA111A

• Ensure axle housing bore is free from scratches or de
formities before pressing bushing into it.

• Attach bushing to chamfered bore end of axle housing and
press it until it is flush with end face of axle housing.

Inspection
WHEEL HUB AND AXLE HOUSING
• Check wheel hub and axle housing for cracks by using a

magnetic exploration or dyeing test.
• Check wheel bearing for damage, seizure, rust or rough

operation.
• Check rubber bushing for wear or other damage.
Replace if necessary.

j"
"

"","

Press .• Drift

Drift

Assembly
• Place hub on a block. Attach a drift to inner race of wheel

bearing and press it into hub as shown in figure at left.
Be careful not to damage grease seal.

I

Block

SRA113A

RA-12



REAR AXLE - Drive Shaft

i~l '~
~ 34. 44 (3.5 . 4.5, 25 . 33~Clllz®

~ : N-m (kg-m, ft-lb]

COJ 235· 314 J
(24·32,174·231)

Insulator

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



Wheel hub side

~ousing m
Inner

side

(

Snap ring "A" ~

Spider assembly m
isnap ring "B"~

1 \ Housing witho \ shaft

, ~ h

Boot band ~

REAR AXLE - Drive Shaft

Boot band ~

Plug seal ~

Final drive side

-.~~~
T .,.~ "

SRA 117Ail:;

SFA880

Slide joint
housing

Disassembly
FINAL DRIVE SIDE
1. Remove plug seal from slide joint housing by lightly tapping

around slide joint housing.

I
1

I
!

2. Remove boot bands.
3. Put matchmarks on slide joint housing and drive shaft

before separating joint assembly.;
4. Put matchmarks on spider assembly and drive shaft.

SRA118A

I
RA-14



REAR AXLE ~ Drive Shaft

Disassembly (Cont'd)
5. Pry off snap ring, then remove spider assembly.
CAUTION:
Do not disassemble spider assembly.
6. Draw out slide joint housing.
7. Draw out boot.
Cover drive shaft serration with tape to prevent damage to
the boot.

sAA119A

WHEEL SIDE
1. Remove boot bands.
2. Put matchmarks on housing together with shaft and drive

shaft before separating joint assembly.
3. Put matchmarks on spider assembly and drive shaft.

4. Pry off snap ring "A" with a screwdriver, and pull out slide
joint housing.

\

SAA120A

5. Pry off snap ring "8", then remove spider assembly.
CAUTION:
Do not disassemble spider assembly.
6. Draw out boot.
Cover drive shaft serration with tape to prevent damage to
the boot.

SFA964

Inspection
Thoroughly clean all parts in cleaning solvent, and dry with
compressed air. Check parts for deformation or other damage.
DRIVE SHAFT
Replace drive shaft if it is twisted or cracked.
BOOT
Check boot for fatigue, cracks, or wear. Replace boot with new
boot bands.

.....



REAR AXLE - Drive Shaft

• 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.

Part No.

3972010Vl0

3972010V12

39720 10Vll

00

02

01

Stamped number

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.

SRA121A

Slide joint

Assembly
• After drive shaft has been assembled, make sure it moves

smoothly over its entire range without binding. -1
• 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.

.,
.~

',.
I~!

:1
.(

sFA800

I
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, REAR AXLE - Drive Shaft

Assembly (Cont'd)
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

Spider
assembly d.iFiin

. ,
SRA123A

4. Install coil spring, spring cap and new plug seal to slide joint
housing. Press plug seal.

Apply sealant to mating surface of plug seal.
CAUTION:
a. When pressing plug seal into place, hold it horizontal so

that spring inside it does not tilt or fall down.
b. Move shaft in axial direction to ensure that spring is

installed properly. If shaft drags or if spring is not installed
properly, remove plug seal and install a new one. Discard
plug seal after removal.

5. Pack drive shaft with specified amount of grease.
Specified amount of grease:

185 - 195 g (6.52 - 6.88 oz)
6. Set boot so that it does not swell and deform when its

length is "L,".

Length "L/':
110.5 - 112.5 mm (4.35 - 4.43 in)

Make sure that boot is properly installed on the drive shaft
groove.

RA-17



Assembly (Cont'd)
7. Lock new larger boot band securely with a suitable tool,

then lock new smaller boot band.

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.

REAR AXLE - Drive Shaft

SFA472

Tape

Suitable
tool

/e
SFA800

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 g (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.

Boot band SFA395

RA-18



REAR SUSPENSION

Axle assembly

Shock absorber

I'll @~@

COJ 235 -314 Jj@"'
(24 - 32, 174 • 2311 'j~

Insulator

Adjusting
cap

Cotter pin ~

El
@

®
-----~ COJ 9 -12

(0,9 -12,6.5 -8,7)

®~

4;:. ...
(3.5 - 4.5,
25 -33)

Stabll lzer

B",h;",~~

COJ 43 -55 (4,4 -5.6,32 -41)~

Differential

/1~COJ16 - 19

~rn1 Upper linkrear~ g@(1.6-1.9,12.14)
W~~-M ~G~ft

(7.0 - 9.0, 51 _65) (~t/
rE:>i ..---------~COJ 18 - 24

,~ @/ (1.8 - 2,4,13 -171

Suspension member I'n'I ~~-Upper plate
~a-~ _ •

(4,4 _5.6, ~ ~'-BuShing

32-41)1 ~COJ77.98 !1l~........-Upperspringseat
(7.9 -10 57 -72) ~

~ ~ COJ49 -69 (5.0 -7.0,36 -5

71)
~Upper rubber seat

~COJ77-98 ~
"'-"a""--_-._ (7.9 - 10,57.72I'@-...----------8UShin9

~~, ~ r ~Plate
, ~

-: .fl .-ft~~: ; ~D""CO'"
<. :~l -. ~COJ9.12 ~

~
21 _ 26 Cl!i X'" (0.9-12,6.5-8.7)

(2.1-2.7,15-20) ~ 1
1

. z ~;=":~~69-88(7.0'9.0'51.65) .

COJ21-26 , ,~j ~\ Coil spring

(2.1-2.7,15-20~~ I ® t:f"

::1
1 ~. -. i . ~ ~
~ rn171 86 ~COJ77 -98

~COJ77-98 ~-... 7~ (7.9·10,
~COJ98-118 -'f.9 - 10 , 57 - 72 ) ( • -8.8, 57-72)

(10.12,72 _87)-----<@) "I 52 - 64)

COJ 21 - 26 (2,1 - 2.7,15 _20)~' - Lower arm

COJ98 -118 (10 -12,72 -87)

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, radlator coolant and engine oil full. Spare

tire, jack, hand tools and mats in designated
positions.

COJ : N,m (kg-m, ft-Ib)

SAA144A
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ST35652000

REAR SUSPENSION -' Coil Spring and Shock Absorber

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.

2. Compress spring with Tool so that the strut upper spring
seat can be turned by hand.

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.

SRA784

SRA783

SRA782

HT71780000

I
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REAR SUSPENSION - Coil Spring and Shock Absorber

Inspection (Cant'd)
COIL SPRING
• Check for cracks, deformation or other damage. Replace if

necessary.

Top
Assembly
• When installing coil spring, be careful not to reverse top and

bottom direction. (Top end is flat.)

Bottom SFA760

• When installing upper spring seat, make sure that it is
positioned as shown.

• When installing coil spring on strut, it must be positioned as
shown in figure at left.

SFA624

Smaller inner
diameter side
of lower
bushing

SRA126A

Vehicle front

Lower end

~~~.Flattail

\ I :
:' \

Bigger inner diameter
side of lower
bushing

Outside of
vehicle



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

Stabillzar

SRA128A
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, REAR SUSPENSION ~ Multi-link and Lower Ball Joint

Removal and Installation
• Refer to "Removal and Installation" of REAR AXLE AND

REAR SUSPENSION ASSEMBLY.

Matchmarks

\\ '\
SRA129A

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.

Swing force

Vertical end play
SRA131A

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
12.7 - 90.2 N

(1.3 - 9.2 kg, 2.9 - 20.3 lb)

Ball joint
0.5 - 3.4 N·m

specifications Turning torque
(5 - 35 kg-cm, 4.3 - 30.4 in-I b)

Vertical end play omm (0 in)

RA-23



SERVICE DATA AND SPECIFICATIONS (5.0.5.)

Spring constant
N/mm (kg/mm, Ib/in)

General Specifications

SHOCK ABSORBER

Except
Europe

155 (6.101

12.5 (0.492)

Europe

mm (in)

mm (in)

Damping force N (kg, Ib)
[at 0.3 m (1.0 ft)/sec.l

Expansion 902 (92,203) 696 (71,157)

Item

Piston rod diameter

Stroke

Model

Pink x 2

11.0 (0.433)

367.5 (14.47)

19.6 (2.0,112)

90 -100 (3.54 ·3.94)

mm (in)

mm (in)

mm (in)

Identification color

COIL SPRING

Free length

Wire diameter

Coil diameter

Compression 539 (55,121) 333 (34,75)

DRIVE SHAFT

Wheel side (L.)

Boot length mm (in)
Final drive side (L )

r---------11 \

il\--J11Vi\-.
I _I!------------Y

r- ~I;\f
...-----41 ---..J L,

Wheel side

[
SRA133A

Final drive side

SRA134A

TS82C

TS82F

30 (1.18)

146 -166 (5.11 - 6.47)

186 -196 (6.62·6.88)

Nissan genuine grease
or equivalent

110.5 -112.5 (4.36 -4.43)

mm (in)

Wheel side

Final drive side

Specified amount of greese
g (oz)

Wheel side

Grease name

Diameter
Wheel side D,

Joint type
Final drive side

REAR STABILIZER BAR

Stabilizer diameter mm (in) 16 (0.63)

Identification color Pink

I
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SERVICE DATA AND SPECIFICATIONS (5.0.5.)

WHEEL ALIGNMENT (Unladen*)

Inspection and Adjustment
WHEEL RUNOUT (Radial and lateral)

Camber degree _1 040'
to -0040' Wheel type Radial runout ILateral runout

0.3 (0.012) or less

0.8 (0.031)
or lessor less

0.5 (0.020) I
mm (in)

mm (in)

Aluminum wheel

Steel wheel
0' - 28'

o -5 (0 ·0.20)mm (in)

(Total) degree

Toe-In

.. 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-lb]

Swing force
(Measuring point: cotter pin
hole of ball stud) N (kg,lb)

WHEEL BEARING

Wheel bearing axial end play
mm (in)

Wheel bearing lock nut
Tightening torque

N·m (kg-m, fr-tb]

0.05 (0.0020) or less

235 - 314 (24·32, 174·231) Vertica: end play 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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GG94310000

SBR500

• 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.

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.

Preparation
SPECIAL SERVICE TOOL

": Special tool or commercial equivalent

Tool number
Tool name

Description

GG94310000*
Flare nut torque
wrench

KV991V0010"
Brake fluid

pressure
gauge

Removing and installing
each brake piping

Measuring brake fluid pressure

KV999P1000
A.B.S. checker

»> -gp------~

\1
0

e e @

~Oi . - @

\\-, Q """ 0

Check ing brake flu id pressu re of

A.B.S. actuator

KV999P10lO
A.8.S. checker adapter
harness

Checking brake fluid pressure of

A.B .S. actuator

I
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=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



Proportioning valve
(Do not disassernble.)

Master
cylinder

Brake booster

BRAKE HYDRAULIC LINE

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

Front brake (CL18VB)

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

Front brake (CL25VA)

Rear brake
(CL9H)

Proportioning valve
(Do not disassemble.)

A.8.S. actuator

Brake booster

: Primary line

Master
cylinder M : N'm (kq-rn. ft-Ibl ..~,

: Secondary line o Flare nut
15 -18 (1.5 -1.8, 11 -131

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

SBR501A

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
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BRAKE HYDLAULIC LINE

Bleeding Procedure (Cont'd)

GG9431 0000

• Bleed air according to the following procedure.
Without AntHock Braking System:
Left rear caliper

~
Right rear caliper

!-
Left front caliper

!-
Right front caliper

With Anti-lock Braking System:
Left rear caliper

-!-
Right rear caliper

!-
Left front caliper

t
Right front caliper

t
Front side air bleeder on A.B.S. actuator

t
Rear side air bleeder on A.B.S. actuator

• To bleed air out of lines, wheel cylinders and calipers, use
the following procedure.

1) Connect a transparent vinyl tube to air bleeder valve.
2) FUlly depress brake pedal several times.
3) With brake pedal depressed, open air bleeder valve to

release air.
4) Close air bleeder valve.
5) Release brake pedal slowly.
6) Repeat steps 2) through 5) until clear brake fluid comes out

of air bleeder valve.

Removal and Installation
1. To remove brake hose, first remove flare nut securing brake

tube to hose. then withdraw lock spring.
2. Cover openings to prevent entrance of dirt whenever dis

connecting hydraulic line.
3. All hoses must be free from excessive bending, twisting and

pullinq.
4. After installing brake lines, check for oil leakage by fully

depressing brake pedal.

~..

SBA500

Inspection
Check brake lines (tubes and hoses) for cracks. deterioration or
other damage. Replace any damaged parts.
If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

BR-5



Removal and Installation

Stop lamp switch

~ 12 -15
(1.2 -1.5,
9 - 111

A.S.C.D. cancel
switch

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

SBR472A

~ : N·m (kg-m, ft-I b)

Return
spring

~
~ 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 c1evis pin if plastic stopper,
which is located at the end of clevis
pin, is deformed or damaged.

I
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BRAKE PEDAL AND BRACKET

Floor panel

Lock nut
~ 16 - 22 (1.6 - 2.2.12 - 16)

~"
~ ",J

Stop lamp switch
o{ C~ and A.S.C.D. switch

C, ~ 12 -15
! (1.2 - 1.5,9 - 111
I
\
\

Floor carpet

Melt sheet

~ : N'm (kg-m, ft-Ibl

SBR153A

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

H: Free height
Refer to 5.0.5.

0: Depressed height
Refer to 5.0.5.

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)

SBR930

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

runninq.
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
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~: N·m (kg-m, ft-I b)

SBR473A

'"".-.
t~ 8-11 (0.8-1.1,5.8-8.0)

Bra ke booster

Removal and Installation

AIRTIGHT CHECK
• Start engine, and stop it after one or two minutes. Depress

brake pedal several times slowly. If pedal goes further down
the first time and gradually rises after second or third time,
booster is airtight.

• Depress brake pedal while engine is running, and stop
engine with pedal depressed. If there is no change in pedal
stroke after holding pedal down 30 seconds, brake booster
is airtight.

Inspection
OPERATING CHECK
• Depress brake pedal several times with engine off, and

check that there is no change in pedal stroke.
• Depress brake pedal, then start engine. If pedal goes down

slightly, operation is normal.

BRAKE BOOSTER

N.G.

~8-11
(0.8 - 1 .1 • 5.8 - 8.0)

OK

SBR365A

OUTPUT ROD LENGTH CHECK
1. Supply brake booster with vacuum of -66.7 kPa (-667 mbar,

-500 mmHg, -19.69 inHg) using a handy vacuum pump.
2. Check output rod length.

Specified length:
10.275 - 10.525 mm (0.4045 - 0.4144 in)

I
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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

SBR502A

CAUTION:
Do not apply any oil or lubricants
to vacuum hose and chuck vulY8.

VACUUM PIPING

Vacuum
hose

Intake manifold

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

I t3 n I
-- - ~-"'1-- -

I
-- ~- -

More than 24 mm 10.94 in}
SBR004A

• Install check valve, paying attention to its direction.

Intake manifold Brake booster

slde = "..• c:~:::::w'::~~" ;:,:::::::1 •
SBR498A

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

airtightness, improper attachment chafing and deterioration.

I
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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 .

..
Manifold
side

• Brake
booster
side SBR475A

BR-11
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MASTER CYLINDER

Removal and Installation

Reservoir~

cap ~

o;om",~

Float~

~
Seal
(Do not reuse.l G5 \

\

Reservoir
tank

Dual proportioning valve
(Do not dtsassernble.]

Secondary
piston
assembly

Primary piston assembly

Piston cup"

• Lubricate piston cup With brake
fluid or rubber grease when
assembling master cylinder.

SBR476A

• Replace stopper cap if claw is damaged or deformed.
• Bend claws inward when installing stopper cap.

SBR011A

I

Secondary piston

Primary piston

SBR012A

• Pay attention to direction of piston cups in figure at left.
• Check parts for wear or damage. Replace if necessary.

BR-12



CahperFRONT DISC BRAKE (CL18VB, CL25VA) - .

SBR503A

Torque member

Pad
retainer

m®

~ 22-31

A

. (2.2 - 32 16 )
rr bleeder " - 23 \

~ 7 - 9 10.7 - 0 9 5 1 6 \. , "\ .5) \ _ ~~::'''' Shim"~'~
,/ InnerShim~~ \ ~

~ Pad

~
~nneeting bolt»: ._, 17 ~ 20 T,'"" m. h" ' " 7 ~ 72 ~ 97

m

(7 er fixing bolt

11,g; C,po.; ~ 2.0. " ~ 141 -, .3 ~ g~g. 53 ~ 721

V-~ washer~

~ 22· 31':~:32.'6~231 '/ \m® V J /
(~.~v

~ ~~.~

Cylinder body

n~~~~·'
~~PI",.~lm®

El® a'''''h,mv
El®, PS Gm ® ..C. (Poly Butyl CIiil"I : BRubber grease point uprvsll] grease or sllicon-bas d

U. rake fluid e grease paint

~ ; N·m (kg-m, ft·lb)

CL18VB

SBR504A

Connecting bait

~ 17·20
(1.7-2012" -14)

Air
bleeder

~ 7-9
(0.7 - 0.9,
5.1 - 6.51

Main pin bolt ~ 22 - 31 (2.2 - 3.2, 16 - 23)Torque membe
fixing bolt r ~'r-----
~ 72·97

(7.3 - 9.9, 53 - 72)
Torque member

mi:
P B

~~ C'El R' . .C~ 1P,Iy Butvl C ~ vllndar bocv

. Rubber uprvslt] gress -, g rake fI:~'H polnt e o, slllcon-bassd QC.... point~\J PI",. seal ~El (!j:

~ . N'm Ikg~. '~lbl , PI",. I"!Dust seal m®

CL25VA
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FRONT DISC BRAKE (CL18VB, CL25VA) - Caliper

Pad Replacement
1. Remove pin bolt.

SBR453A

SBR772

I

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
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FRONT DISC BRAKE (CL18VB, 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,

!

0--

SBR480A

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.

\.

I

l,

o 0

SBR456A

SBR457A

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.

BR-15
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FRONT DISC BRAKE (CL18VB, CL25VA) - Caliper

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

CL18VB:
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 mm (0.079 in)

BR-16



FRONT DISC BRAKE (CL18VB, CL25VA) - Rotor

Inspection
RUBBING SURFACE
Check rotor for roughness, cracks or chips.

i
I
I,
I
i

SBA826

SBA827

RUNOUT
Adjust wheel bearing preload. Check runout using a dial
indicator.

Rotor repair limit:
Maximum runout
(Total indicator reading at center of rotor pad
contact surface)

0.07 mm (0.0028 in)

THICKNESS
CL18VB:

Standard thickness
18.0 mm (0.709 in)

Minimum thickness
16.0 mm (0.630 in)

CL25VA:
Standard thickness

22.0 mm (0.866 in)
Minimum thickness

20.0 mm (0.787 in)

BR-17
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REAR DISC BRAKE (CL9H) - Caliper

Copper washer ~ t--~ 17 -20 (1.7 - 2.0,12 -14)

Air bleeder \i~rakehose
~ 7 - 9 (0.7 - 0.9,5.1 - 6.5)1

Pin bolt -.."...,
~ 22 - 31 (2.2 - 3.2. @J' .)

16 -23) /'> ,~,/ Cam m®
C linder body <:>' ~- ~ Cam boot

y ,I ' et Lever
~ : N.m (kg-m, ft-lb] r,,::: 0,/ ~~ y Retur~ spring

m ® : P .B.C_ (Poly Butyl Cuprvstl] _~ \\\ L--~ 22 - 31 (2.2 - 3.2, t.: 'WJ@ ["'sPring washer
grease or silicon-based I~ '/ Il~16- 231 ~; ~(D1 25 - 29 (2.5 - 3.0,

- , Z ' I 18 - 22)grease point .~ ~

m ® Rubber grease point d' .;,
iil"t @ Brake fluid point >:i- \... Cable stay
U = ~,/\ Rod m ® L Torque member

L W~ 26 - 36 (2.7 - 3.7,20 ·27) fix ing bolt

~
D-ring m® r-- ~ 38 - 52 (3.9 - 5.3, 28 - 38)

~Y'" Push rod m® . -':>
~"""- _ Key plate .> ~Pistonseal ~m® ~Innershim

~'---seatRlngC .: .s--r=-Rin9A \):

~ Spring ,~spacer ~ - Pin m®
~ _ Spring cover / A .. Wave washer Pad retainerm~R

_~,ngB /' ~/~o_~spacer 1) ~ :~not~~
~_ . ,,/ Ball bearing ~ Inner'" ",m~~~

J A Adjusting nut pad" /~~

;Q L Cl Outer pad ~,/,2Y
Cup~m® dif:? ~'H~I

~
-Piston ~® Outer shim ? "_" ~,/ / ~

Pad \ ~/
Piston boot~m® retainer I!!E!I@ "" ~ I/" Torque member

SBR481A

:,+J

,,'
o "'.~
. ; ~

,(~

I
::t
I}.
'" .
~'?..
'"

"
':i,

Pad Replacement
CAUTION:
When cylinder body is swung up, do not depress brake pedal
because piston will pop out.
• Remove parking cable stay fixing bolt, pin bolts and lock

spring. Then remove pad retainers, pads and shims.

• When installing pads, retract piston into cylinder body by
turning it clockwise.

CAUTION:
Be careful not to damage piston boot or get oil on rotor.
Always replace shims when replacing pads.

BR-18



REAR DISC BRAKE (CL9H) - Caliper

Removal and Installation
Disconnect parking brake cable and brake hose, then remove
caliper assembly.

Disassembly
1. Remove piston by turning it counterclockwise with suitable

longnose pliers.

2. Pry off ring A from piston with suitable pliers and remove
adjusting nut.

SBR648

S8R891

3. Disassemble cylinder body.
• Pry off rings Band C with pliers, then remove spring cover,

spring and seat.

• Remove piston seal.
Be careful not to damage cylinder body.

S6R486A

BR-19
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REAR DISC BRAKE (CL9H) - Caliper

Disassembly (Cont'd)
4. Remove return spring and lever.

seR877

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.

I

Concave portion

PIN AND PIN BOOT
Check for wear, cracks or other damage. Replace if necessary.
Assembly
• Install cup securely in the specified direction.

Adjusting nut

seR849

• Fit push rod into square hole in key plate. Also match
convex portion of key plate with concave portion of cylinder.

Convex portion

seR893

BR-20
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Key plate ~

ADd -----ill

F,

•F,

REAR DISC BRAKE. (CL9H) Caliper

Assembly (Cont'd)
• Install ring C with suitable tool.

SBRB78

• Install seat, spring, spring cover and ring B with suitable
press and drift.

SBR492A

Inspection (On-vehlcle)
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 (Fi}.

SBR227A

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 torce jf-}.
8. Calculate brake drag force by subtracting F, from F~.

Maximum brake drag force (F2 - F,):
. 86.3 N (8.8 kg, 19.4 Ib)

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

SBR018A

DISC PAD
Check disc pad for wear or damage.

Standard thickness (A):
9.5 mm (0.374 in)

Pad wear limit (A):
2.0 mm (0.079 in)

SMA364A

BR-21
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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

co:l 3 1 - 4 1
(3.2-4.2,
23 - 30)

co:l 7 . 9
(0.7 - 0.9, 5.1-6.5)-

.. I,.

Front

m ® : Rubber grease point

~@ : Brake fluid point

SBRQ06B

Pad Replacement
1. Remove guide pin.

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.

BR-23



REAR DISC BRAKE (AD9) - Caliper

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

• Install brake hose to caliper securely.

• Remove retainer with a screwdriver.

• Push out piston with dust seal with compressed air.

I

SBR772

BR-24



F,

•F,

Pin cover

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,).

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)

SMA364A

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 mineral 011.

BR-25
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Piston seal

Cylinder body

REAR DISC BRAKE (AD9) - Caliper

Inspection (Cont'd)
PISTON

Check piston for score, rust, wear, damage or presence of
_foreign materials. Replace if any of the above conditions are
observed.
CAUTION:
Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign matter is stuck to sliding surface.
PIN, PIN BOLT, RETAINER, PISTON SEAL,
DUST SEAL AND PIN BOOT
Check for wear, cracks or other damage. Replace if any of the
above conditions are observed.
Assembly
• With dust seal fitted to piston, insert dust seal into groove

on cylinder body and install piston.
• Properly secure dust seal.

SBR574

BR-26



, REAR DISC BRAKE (AD9) - Rotor

Inspection
RUBBING SURFACE
Check rotor for roughness, cracks or chips. Repair or replace if
necessary.

RUNQUT
Make sure that axial end play is within the specifications before
measuring. Refer to section RA.
Then check runout using a dial indicator.

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)

$BR847.

BR-27
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Control lever

PARKING BRAKE CONTROL

Removal and Installation

/ Lock plate

~ / R.H. rear cable

[

-. L.H. rear
cable

SBA487A

Control lever

REMOVAL
• Before removing parking brake control, remove console box.
• Loosen cable using control lever adjuster, and separate

front and rear cables.
• Break clinched portion of control lever using a hammer and

chisel as shown in figure at left, and replace cables with new
parts.

Apply multi-purpose grease to areas between control lever
drum and cables.

I

Matchmark

Cable
cutout portion

SBA488A

INSTALLATION
Be careful not to damage boot and Inner cable.
• When installing parking brake cable at rear caliper, make

sure to align matchmark on parking cable stay and cable.

Cable guide

SBFl489A

Inspection
1. Check control lever for wear or other damage. Replace if

necessary.
2. Check parking brake cables, lamp and switch. Replace if

necessary.
3. Check parts at each connecting portion for deformation or

damage. If found, replace.

BR-28



PARKING BRAKE CONTROLr
I

....

SBR493A

Box wrench

SBR490A

,.196 N (20 kg, 441b)

~
SBR491 A

Parking brake
warning lamp switch
plate

Adjustment
1. Ensure that parking brake releases when control lever is

pulled down completely. If control lever does not release
parking brake, proceed as follows:

• Pull control lever up by 4 or 5 notches.
• Insert a box wrench into opening in control lever and loosen

self-lock adjusting nut to slacken cables. Completely push
control lever down.

2. Forcefully depress brake pedal about five times (so that
caliper is automatically set in position.).

3. Pull lever up by 4 or 5 notches.
4. Turn adjusting nut as shown in figure at left and adjust lever

stroke to specified value.
5. Completely push control lever down and ensure that:
• Parking brake is released completely.
• Rear brakes are free from dragging.

6. Pull control lever with specified amount of force. Check lever
stroke and ensure smooth operation.

Number of notches: 6 - 8

7. Bend parking brake warning lamp switch plate so that brake
warning light comes on when ratchet at parking brake lever
is pulled "A" notches and goes out when fully released.

Number of notches "A": 1

BR-29



PARKING DRUM BRAKE (DS17HD) - Rear Disc Brake AD9 Model

Baffl e piate

Front

Guide plate~

Return ""09 \ ~

SpringS~trut\ ~~~
\~ %

~

@~ ~

m@: Brake grease point

SBR007B

Shoe Replacement
1. Remove disc rotor (With parking drum brake).

Tighten two bolts gradually if disc rotor is hard to remove.

2. After removing retainer, remove spring by rotating shoes.
Be careful not to damage parking brake cable when separat
ing it.

BR-30
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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.

Inner diameter

SBR515A

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)

BR-31
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ANTI-LOCK BRAKING SYSTEM

System Components

Piping

Front wheel sensor
SBR516A

Hydraulic Circuit

Proportioning valve
(Do not disassembte.) ......::----.........,

Master cylinder

Brake booster.

I

I
r

_J
SBR517A

Rear R.H. wheel
Feeling
valve Check valve
(Rear) (Rear)

BR-32

r----~-~---

I Feeling
. Check valve valve

(Front L.H.J (Front)

"Relief
valve
(Front)

Front R.H. wheel

Front L.H. wheel

Caliper

I,

I

r;::o----------I I
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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

~,

_1"-'-11
_-_.. I "

/_--"'"\...-'L __ ..J

/;

"

~ 18·26 (1.8 - 2,7, 13·20)

~ 11-16(1.1~1,6,8·12)

~ : N'm (kg-m, tt-lb)

REAR SENSOR

~ 18 - 26 (1.8 - 2.7,13 - 20)

Wheel hub

Sensor rotor

SBR519A

Rear speed
sensor

~18.26~__
(1.8 - 2.7, 13 - 20) ~

Drive pinion nut

~186-294 ~ _ '
(19·30,137-217) ~

~ : N'm (kg-m, tt-lb)

Sensor rotor

Companion flange

Final drive

SBR520A

• 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
INTRODUCTION

The AB.S. system has an electronic control unit to control
major functions. The control unit accepts input signals from
sensors and instantly drives actuators. It is essential that both
kinds of signals are proper and stable. At the same time, it is
important that there are no conventional problems such as air
leaks in the booster or lines, lack of brake fluid, or other
problems with brake system.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob

lems are caused by poor electric connections or faulty wiring. In
this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.
A visual check only may not find the cause of the problems, so
a road test should be performed.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a AB.S. complaint
The customer is a very good source of information on such
problems; especially intermittent ones. Through the talks with
the customer, find out what symptoms are present and under
what conditions they occur.

Start your diagnosis by looking for "conventional" problems first
This is one of the best ways to troubleshoot brake problems on
an AB.S. controlled vehicle.

BR-38
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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.)

DETERMINE MALFUNCTION
ING CIRCUIT(S) OR PART(S)

Self-diagnosis
(See page BRAS.)

• Component Parts Location

(See page BR-46.)
• Harness Connector Location

(See page BR-47.)
• Ground Circuit Check

(See page BRAS.)

Self-diagnostic item

Malfunctioning parts

Self-diagnosis

ELIMINATE GOOD PART(SI.
HARNESS(ES) OR CONNEC
TOR(S) THROUGH ELEC
TRICALLY TESTING

Malfunctioning
harness(es) and
connector(s)

Not self-diagnostic item

• DIAGNOSTIC
WORKSHEET

(See page BRAO.)
• Diagnostic Procedure(s)

(See pages BR-50 - 53.)
• Circuit Diagram for Quick

Pinpoint Check

(See page BR-49.l

N.G.
~----------------------

INSPECTION
ON THE BASE
OF EACH COMPONENT

REPAIR OR REPLACE

FINAL CHECK

Diagnostic
Procedure(s)

(See pages BR-54 - 59.)

CHECK OUT

BR-39
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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

Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

Symptoms o Pedal vibration and 0 0 0 0 0 0
noise Warning Long Abnormal AS.S. A.S.S. A.8.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 0 High speed cornering
0 Vehicle speed: Greater than 10 km/h (6 MPH)
o Vehicle speed: 10 km/h (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
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Prelim inary Check 1

Preliminary Check 2

Preliminary Check 3

Preliminary Check 4

Diagnostic Procedure 1

Diagnostic Procedure 2

Diagnostic Procedure 3

Diagnostic Procedure 4

Diagnostic Procedure 5

Diagnostic Procedure 6

L.E.D. flashing 1 - 4

LE.D. flashing 5 - 8

LE.D. flashing 9

L.E.D. flashing 10

LE.D. flashing 16

L.E.D. goesoff

Sensor shield

Motor ground
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TROUBLE DIAGNOSES

Preliminary Check 1
_----- CHECK __...

="Ax

=
"IN

Check brake fluid level in reservoir tank.

N.G.
----+ Fill up brake fluid.

OK

R . b k N.G.epalr ra e system. ........------.

~ CHECK _

Check brake system.
Refer to CHECK AND ADJUSTMENT.

10K
_------CHECK _

~:
.11:

I

. I b N.G.Repair or rep ace ooster system. ........------.

_----- CHECK _

OK

SBR002A

Check brake booster operation and airtight
ness.
Refer to "Inspection" of BRAKE BOOSTER.

N.G.
---+ Replace malfunctioning parts.

SMA364A

Check brake pads and rotor.
Refer to "I nspection" of FRONT and REAR
DISC BRAKE.

BR-42



TROUBLE DIAGNOSES

Preliminary Check 2

SBR523A

A - B = Clearance

Rear sensor

--+---f4--A

~tor

Check sensor clearance.

N.G.

Repair or replace malfunctioning sensor.

N.G.

N.G. h b_ Replace sensor rotor with wheel u or
companion flange as a set.

-----------..........~ Check sensor for the following items:
• Dust, foreign materials, etc., at

fastening portion
• Improper installation

1
•Breakagea._K. 1+---_------Jla.K.

_------CHECK--...

~\
,

----- Clearance mm (in)

Front wheel sensor 0.275 - 0.75
(0.0108" 0.0295)

Rear sensor
0.35 - 0.625

(0.0138 - 0.0246)

$BR625A

Check sensor rotor for teeth damage.

BR-43



TROUBLE DIAGNOSES

SBR528A

Preliminary Check 4
..__------CHECK-----____..

Preliminary Check 3, 4

O.K.

N.G.
~Replace.

Measure each sensor resistance.
0.8 - 1.2 kn

..__------CHECK------.......

c:::::=J c::=:::J 0 N.G.

SBR529A

Check warning lamp for deactivation.
When engine starts, warning lamp deactivates.

LO.K.

DRIVE

~
_------CHECK------<,

• Keep engine on and running.

• Remove rear side finisher.
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
Go to Self-diagnosis.
(See page BR-45.)

c::=:::J 0

SBR529A

Ensure warning lamp remains off while driving.



TROUBLE DIAGNOSES

Self-diagnosis
CHECKING THE NUMBER OF L.E.D. FLASHES
When a problem occurs in the A.B.S., the warning light on the instrument panel comes on. As shown in
the Table, the control unit performs self-diagnosis.
To obtain satisfactory self-diagnosing results, the vehicle must be driven above 30 km/h (19 MPH) for at
least one minute before the self-diagnosis is performed. After the vehicle is stopped, the number of LED.
flashes is counted while the engine is running.
The LED. is located on the control unit, identifying a malfunctioning part or unit by the number of flashes.
Both the warning light and the LED. persistently activate, even after a malfunctioning part or unit has
been repaired, unless the ignition switch is turned "OFF". After repairs, turn the ignition switch "OFF".
Then start the engine and drive the vehicle over 30 km/h (19 MPH) for at least one minute to ensure that
the malfunctioning part or unit has been repaired properly.
If more than two circuits malfunction at the same time, the LED. will flash to indicate one of the
malfunctioning circuits. After the circuit has been repaired, the L.E.D. will then flash to indicate that the
other circuit is malfunctioning.

No. of L.ED.
flashes

2

3 or 4

5

6

7 or 8

9

10

16

Warning acti

vates and

L.E.D.
"OFF"

Malfunctioning part or unit

Left front actuator solenoid circuit

Right front actuator solenoid circuit

Rear actuator solenoid circuit

Left front rotor sensor circuit

Right front rotor sensor circuit

Rear rotor sensor circuit

Actuator motor, motor relay circuit

Actuator solenoid valve relay

Control unit

Power supply or ground circuit for control unit

Example
Improper operation of left front rotor sensor circuit

1 cycle

L.E.D. "ON"

L.E.D. "OFF" -1 ·2 sec.

SBR531A

Go to Diagnostic Procedure from 7 to, 10, where malfunction portion is concerned.

BR-45
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TROUBLE DIAGNOSES

Component Parts Location

BR-46

SBR532A
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TROUBLE DIAGNOSES

Harness Connector Location

SBR533A

BR-47
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SBR537A

TROUBLE DIAGNOSES

Ground Circuit Check
FRONT WHEEL SENSOR L.H. SHIELDED WIRE GROUND
• Check resistance between both terminals.

Resistance: OD

FRONT WHEEL SENSOR R.H. SHIELDED WIRE
GROUND
• Check resistance between both terminals.

Resistance: OD

ACTUATOR MOTOR GROUND
• Check resistance between both terminals.

Resistance: OD

BR-48



TROUBLE DIAGNOSES

BA TTERY

FUSE

I GNITI ON SWITCH
ON or START

SOLENOID
VALVE
RELAY

-The unit side connectors with a double
circle#(»"are connected to the harness
side connectors shown in theHHarness
Connector Lo c a't l on«. (See page 8R-47. J

eThe terminal numbers in the connector
coincide with the circuit numbers
surrounded by a sing le cl rc Ie"O'"

SOLENOID

REAR

FRONT
R. H.

FRONT
L. H.

ALTERNATOR

Circuit Diagram for Quick Pinpoint Check

STOP LAMP
SWITCH

FRONT
R_ H_

REAR

FRONT
L. H.

® 0 To stop I amp -------.

dfij) ~

SBR518A

...
BR-49



TROUBLE DIAGNOSES

l Yes

Diagnostic Procedure 1
SYMPTOM: Pedal vibration and noise
Refer to worksheet results.

Check whether brake is applied No
Check if there were any condi-

gradually. tions, among those listed below,

Yes when symptom appeared.

• Shifting

• Operating clutch

• Passing protrusion

TNO Yes

®

1
For such condition, if there is

considerable wheel speed

variation and, A.6.S. will work
normally.

Check whether brake is applied Yes When brake is normally applied,......-------.-
suddenly in normal driving A.6.S. works and produces pedal

conditions. vibration or noise.

No

Check whether the symptom l": Refer to Preliminary Check 4
appeared when engine is started- resu It.

I ~ ])
I

d
. I -1

No

Yes
Check whether the symptom Check whether the symptom

appeared when the vehicle speed disappeared within 5 seconds.

is within 10 km/h (6 MPH) after ~ No Yes
starting enqine , ®

No
A.6.S. may sometimes operate

when load is high and voltage

is low due to insufficient alter-

nator output.

Check whether the symptom

~®appeared while the vehicle was
driven.

SAT797A

SAT797 A

SBR539A

Speedometer

Brake pedal

Brake pedal

Check if there were any condi

tions, among those listed below,

when symptom appeared.

• Low friction road
• High speed cornering

• Passing protrusion

Yes For such conditions, if wheel

speed is considerably different
between front and rear or left

and right, A.6.S. will work

normally.

No

I
BR-50



TROUBLE DIAGNOSES

Vibration related to sensor may
cause A.8.S. operation.

Diagnostic Procedure 1 (Cont'd)
A

Check whether engine speed is
over 5,000 rpm with vehicle
stopped.

,
!

No

Check whether electrical equip
ment switches are operated.

No

Check front wheel sensor shielded
ground.
Refer to Ground Circuit Check.

Refer to Preliminary Check 4
result.

Go to Self-diagnosis. (See page
BR-45.)

N.G.

Remedy.

a.K.

Replace

control
unit.

----.;-.-----==-

$BR530A

Diagnostic Procedure 2
SYMPTOM: Long stopping distance
Refer to worksheet results.

Check if road condition is

~
Stopping distance may be

slippery with snow or gravel. longer than vehicles which are

No not equipped with AB.S.

Disconnect actuator connector Yes
Refer to Preliminary Check 4r---------.and check whether stopping result.

distance is still long. Go to Self-diagnosis. (See page

No BR-45.)

Perform Preliminary Check 1
and air bleeding.

BR-51



Check whether brake pedal

~
Vehicle equipped with A.B.S.

stroke is abnormally large. may have a tendency for large

No pedal strokes.

Yes INormal condition. I
Check that brake pedal force is

firm but brake is effective.

fi.1
No

Disconnect actuator connector Yes Refer to Preliminary Check 4

and check whether brake is result.

effective. Go to Self-diaqnosis. (See page
BR-45.)

No

~ Refer to Preliminary Check 4Check whether warning activates.
result.

No Go to Self-diagnosis. (See page
BR-45.)

Check whether vehicle speed is Yes A.B.S. doesn't work in this
under 10 km/h (6 MPH). condition.

No

Refer to Preliminary Check 2

result.

O.K. but

~ A.B.S. still doesn't work.

Check actuator by referring to

Electrical Components lnspec-

tion - ACTUATOR.

(See page BR-50.)

I Perform Preliminary Check 1.

Diagnostic Procedure 4
SYMPTOM: A.B.S. doesn't work.= Refer to worksheet results.

(;]

SBR528A

SBR541A

Diagnostic Procedure 3
SYMPTOM: Abnormal pedal action
Refer to worksheet results.

TROUBLE DIAGNOSES

Mainswitch

~
!i',

Motor relay indicator
Power supply

__~---::::£5itr---r--indicator
o

"R~5SVRlE

occ

,"~K<'"

At:lS CHECKER

~
Checker: KV999Pl000

V"'---=-',--------',,.---- Harness: KV999P1010
Motor switch

3,4 select switch SBR560A

[!) Solenoid valve
indicator

I
BR-52



r TROUBLE DIAGNOSES

Diagnostic Procedure 5
SYMPTOM: A.B.S. works but warning activates.

~ ICheck whether alternator Remedy.
produces proper output.
Refer to EL section.

1Yes

Check whether battery has ~ IRemedy.
enough voltage.
Refer to EL section.

1Yes

Refer to Preliminary Check 4
result.
Go to Self-diagnosis. (See page
BR-45.)

SBR542A

Diagnostic Procedure 6
SYMPTOM: A.B.S. works frequently.

CHECK BRAKE FLUID ~I Perform Preliminary Check 1. I
PRESSURE.
Check whether brake fluid
pressure distribution is normal.
02/01: 52 - 56/75

~
lo.K.

Check whether front axles have Yes I
I1 Remedy.

excessive looseness.

tNo

Perform Preliminary Check 2 and
Ground Circuit Check.

KV991V0010

PI = P:2 ....","

\ ..-'"......
...

~~--------------~~~~-
... ..- I

..- I...... ,
.... I,

I,
I

:°1

~
\
~

77
Q Front

P, kPa (bar, kg/cm' , psi)
Front brake fluid pressure

SBR543A

SMA525A

BR-53
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TROUBLE DIAGNOSES

Control unit connector Diagnostic Procedure 7
ACTUATOR SOLENOID (L.E.D. flashing number 1 - 4)

'I,. ,

INSPECTION START
Remove battery negative
terminal connector.

a 1
CHECK SOLENOID VALVE O.K.,

IRESISTANCE.
f-----------+I Replace control unit.

Disconnect control unit con-
nector.
Check resistance between con-
trol unit connector (vehicle side)
terminals.
Flashing number 1:
Terminals @ and CV
Flashing number 2:
Terminals @ and @
Flashing number 3 or 4:
Terminals @ and @
Resistance: 0.7 - 1.6n

IEl 1N.G.

Disconnect actuator connector. OK Repair harness between actuator
Check resistance between

f---------
connector and control unit con-

actuator connector {actuator nectar.
side} terminals.
Flashing number 1:
Terminals ® and CD
Flashing number 2:

Terminals ® and @
Flashing number 3 or 4:

Terminals ® and CID
Resistance: 0.7 - 1.6n

1N.G.

I Replace actuator.

SBR170B

SBR545A

o
~
\:ITV

I[ill I
! I

Actuator connector

@ 15~
~

I·:-,
i

BR-54



Control unit connector

534 32 2828 7 25 212
a 17 1514 11 0 9 7 6 4 2 1

[:tt
D1SCOli1MECT

E8
SBR1 71 B

TROUBLE DIAGNOSES

Diagnostic Procedure 8
WHEEL SPEED SENSOR (L.E.D. flashing number 5 - 8)

INSPECTION START
Remove battery negative
terminal connector.

m 1
~ ICHECK SPEED SENSOR Replace control unit.

RESISTANCE
Disconnect control unit con-
nector.

Check resistance between con-
trol unit connector (vehicle side)
terminals.
Flashing number 5:
Terminals ® and ®
Flashing number 6:
Terminals @ and @
Flashing number 7 or 8:
Terminals (j) and ®
Resistance: 0.8 - 1.2 kS1

1N.G.

N.G·IRefer to Preliminary Check 3 Iresult.
f-----+I Replace sensor.

Check whether sensor has 0.8 -
1.2 kS1 resistance.

~ OK

Repair harness between sensor
connector and control unit con-

nector.

BR-55
.... _,_.. .__,_,~_.-.........iI.



TROUBLE DIAGNOSES

Diagnostic Procedure 9
ACTUATOR MOTOR RELAY (L.E.D. flashing number 9)

INSPECTION START
Remove battery negative

terminal connector.

m 1 l!l
CHECK MOTOR RELAY

N_G.
Disconnect actuator connector.r------

SOLENOID RESISTANCE. Check resistance between

Disconnect control unit con- actuator connector (actuator

nector. side) terminals ® and @.
Check resistance between con- Resistance: 38 - 45n
trol unit connector (vehicle side) lox. 1N.G.terminals @ and @L [31
Resistance: 38 - 45n

ReplaceRepair harness

§ lOK between motor

actuator and relay.
CHECK MOTOR RELAY control unit.
DEACTIVATION.

Disconnect actuator connector.
Check continuity between

actuator connector (actuator
side) terminals @ and @.

[31 1Yes No

I Replace motor relay. I
r!]

Check if motor's fusible link No Perform Electrical Components

is blown. Inspection - ACTUATOR.
Resistance: (See page BR-50.)

Approximately on ~OK ~N.G.

1Yes Replace Replace
control unit. actuator.I Replace fusible link.

S8R172B

(l4)
~~\
~

SBR548A

~
D1saM1MECT

E8

Control unit connector

Actuator connector

®
~ ~;n~ ~
~ 't;;;0'1a

o

SBR550A

BR-56
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I

i Control unit connector

SBR173B

Gl Actuator connector

@

i5~ ~~-7 8 21

~

[IT]
~~

SBR553A

o
~ Actuator connector

0~ 15~-(ij\
---~

SBR556A

TROUBLE DIAGNOSES

Diagnostic Procedure 10
ACTUATOR SOLENOID VALVE RELAY (L.E.D. flashing
number 10)

INSPECTION START
Remove battery negative
terminal connector.

m 131
CHECK SOLENOID VALVE N.G. Check resistance between
RELAY RESISTANCE.

f-----t'
actuator connector (actuator

Disconnect control unit con- side) terminals (j) and <ID.
nector. Resistance: 80 - 90D.
Check resistance between con- 1a.K. 1N.G.trol unit connector (vehicle side) [!J
terminals ® and @. Repair harness Replace sole-
Resistance; 80 - 90D. between noid valve

O.K. actuator and relay.

control unit

m [!J

CHECK SOLENOID VALVE Yes j
IRELAY MOVEMENT.

~I Replace solenoid valve relay.

Disconnect actuator connector.
Check continuity between
actuator connector (actuator
side) terminals ® and (ID.

I!] No

Check if solenoid valve relay r Perform Electrical Components
fuse is blown. Inspection - ACTUATOR.

Yes (See page BR-BO.)

1N.G. lo.K.
Replace fuse.

Heplace

I
IReplace

actuator. control unit.

BR-57
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Diagnostic Procedure 11
CONTROL UNIT (L.E.D. flashing number 16)

INSPECTION START

Control unit malfunction.

Replace control unit.

BR-58



Control unit connector ~

3534 32 292827 2 2'2
la 17 1514 11 0 9 7 S 4 2 1

---I<-~ +

SBR174B

Control unit connector

SBR175B

Control unit connector

3534 32 29 2827
18l'7 1614 11 09

~
DISCONNECT

E8

SBR176B

TROUBLE DIAGNOSES

Diagnostic Procedure 12
CONTROL UNIT OR POWER SUPPLY AND GROUND
CIRCUIT (Warning activates but L.E.D. comes off.)

INSPECTION START

a 1
CHECK CONTROL UNIT N.G. Check if control unit "lOA" fuse

POWER SUPPlY. is blown.

Disconnect control unit con- 1Yes 1No
nector.
Check voltage between control [ Replace fuse. I

Repair power

unit connector (vehicle side) supply harness.

terminal (1) and body ground
with ignition switch turned on.

rn lox.
N.G.

CHECK ALTERNATOR L Check if other warnings activate.
TERMINAL VOLTAGE. 1Yes l NoDisconnect control unit con-
nector. Malfunc-
Check voltage between control

Repair harness
between alter- tioning

unit connector (vehicle side)
nator and alternator.

terminal @ and body ground
after engine starting.

control unit.

Voltage: 6V or more

r!1 lO.K.

Check continuity between ~I IRepair ground harness.
control unit connector (vehicle
side) terminal ® and body
ground with ignition switch
"OFF".

lo.K.

Replace control unit.

BR-59



TROUBLE DIAGNOSES

will not occur in position RR. It
will occur, however, in position
RL.

Electrical Components Inspection
ACTUATOR (Not self-diagnostic item)

INSPECTION START

Connect A.6.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.

Turn checker power supply No Replace battery with fully

switch on. charged new one, if checker

Check power supply indicator connection is correct.

for coming on.

Yes a
Check checker valve relay No Replace solenoid valve relay,
indicator for coming on. if checker connection is correct.

Yes

Select one valve. [AJ

Select pressure decreasing CAUTION:
position by switch then turn

Do not hold switch at the
motor switch on.

pressure decreasing position
Turn motor switch off.

for more than 5 seconds.
Select pressure increasing

Otherwise, solenoid valve
position.

may be overheated and
Repeat so that all damaged.
valve will be performed.

[5]

Check motor relay indicator ~I Replace. motor relay, if checker

for coming on while motor connection IS correct. ,

switch is turned on.

Yes

Check motor for operational No Replace actuator as assembly,------+
sound beside the actuator in a if Diagnostic Procedures 7 . 12 are
qu iet place. ill ready performed and checker

Yes connection is correct.

Bring checker in the vehicle and
Valve select switch position R R

depress the brake pedal.
is used for 4 channel checking.

Repeat step [AJ In the case of 3 channels, brake

-- pedal vibration or depression

SBR562A

S8R560A'

~ainswitch

~

Motor relay indicator
Power supply

___~,-----;::jf5it.-----7''--- indicator

o

PflfSSuRI;
oec

'N~<f"

Solenoid valve,
indicator

~
Checker: KV999Pl000

\!"'--d'\'--:.,----Harness: KV999P1 01 0
Motor switch

3,4 select switch

I
BR-GO



TROUBLE DIAGNOSES

Change operating valve with

motor switch "ON" and check
for pedal vibration.

N.G.: No vibration

Electrical Components Inspection (Cont'd)

i
Check brake pedal for vibration

while motor switch is turned on.

O.K.:
N.G.: No vibration

Vibration +-

Replace actuator as assembly~

Check brake pedal for depression

when select pressure increases.

N.G.,
Replace actuator as assembly.

O.K.

Actuator works normally.

BR-61
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Destination Except Europe Europe (Without A.B.S.*) Europe (With A.B.S.*)

Front brake
Brake model CL18VB CL25VA

Cylinder bore diameter mm (inl 48.1 (1.894) 57.2 (2.252)

Pad length x width x th ickness 100.8 x 44.3 x 10.0
134.1 x 45.3 x 11.0 (5.28 x 1.783 x 0.433)

mm (in) (3.97 x 1.744 x 0.394)

Rotor outer diameter x th ickness
250 x 18 (9.84 x 0.71) 257 x 22 (10.12 x 0.87)

mm (in)

Rear brake
Brake model CL9H AD9

Cylinder bore diameter mm (in) 33.96 (1.3370) 34.93 (1.3752)

Pad length x width x thickness 75.0 x 40.0 x 9.5
93.8 x 33.4 x 10.0 (3.693 x 1.315 x 0.394)

mm (in) (2.953 x 1.575 x 0.374)

Rotor outer diameter x thickness
258 x 9 (10.16 x 0.35) 266 x 9 (10.47 x 0.35)

mm (in)

Master cylinder
Cylinder bore diameter mm (in) 20.64 (13/16) 22.22 (7/8) 23.81 (15/16)

Control valve
Valve model Proportioning valve (within master cylinder)

Sprit point x reducing ratio
3,923 (39.2,40,569) x 0.4

kPa (bar, kg/cm' ,psi)

Brake booster
Booster model M23, G23 M195T

Diaphragm diameter mm (in) 230 (9.06)
Primary 205 (8.07)

Secondary 180 (7.09)

Brake fluid
Recommended brake fluid DOT3

Parking brake
Control type Center lever

Parking drum brake
Brake model - DS17HD

Lining
Width x thickness x length - 154.1 x 25.0 x 3.0 (6.07 x 0.984 x 0.118)

mm (in)

Drum inner diameter mm (in) - 172.0 (6.77)

"Anti-lock Braking System

BR-52



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment

FRONT DISC BRAKE

~rakemodel

Item ________

Pad wear limit

Minimum thickness

CL18VB

2.0 (0.079)

Unit: mm (in)

CL25VA

BRAKE PEDAL

Model

Free height

MfT

LH.D.

177.0·187.0
(6.97 - 7.36)

Unit: mm (in)

R.H.D.

178.0·188.0
(7.01 . 7 AO)

Rotor repair limit

Minimum thickness 16,0 (0.630) 20.0 (0.787)
AfT

186.0 - 196.0
(7.32 -7.72)

188.0·198.0
(7 AO - 7.80)

Maximum runout

REAR DISC BRAKE

~
rake mode l

CL9H
Item

Pad wear limit
Minimum thickness

Rotor repair limit
Minimum thickness

Maximum runout

PARKING DRUM BRAKE

Brake model

Lining replacement limit

Minimum thickness

Drum repair limit

Maximum inner diameter

0.07 (0.0028)

Unit: mm (in)

AD9

2.0 (0.079)

8.0 (0.315)

0.07 (0.0028)

Unit: mm (in)

DS17H

1.5 (0.059)

173.0 (6.8ll

Depressed height
[under force of 490 N (50 kg,
110 tb) with engine running)

Except Eu rope

M/T

AfT

Europe

M/T

AfT

Clearance between pedal stopper

and threaded end of stop lamp
switch

Clearance between pedal stopper
and threaded end of A.S.C.D.
switch

Pedal free play at clevis

PARKING BRAKE

~
~~
Number of notches
[under force of 196 N
(20 kg, 44 Ib)]

Number of notches
(when warning SWitch
comes on)

90 (3,54) 95 (374)
or more Or more

100 (3.94) 100 (3.94)
or more or more

85 (3.35) 90 (3.54)
or more Or more

95 (3.74) 95 (3.74)
or more or more

0.3 . 1.0 (0.012 - 0.039)

0.3 . 1.0 (0.012 . 0.039)

1-3 (0.04-0.12)

Center lever

6,8

........
BR-63
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SECTIONST

CONTENTS
PRECAUTIONS ST- 2

PREPARATION ST- 3

ON-VEHICLE INSPECTION __ ..__ __ ST- 5

ON-VEHICLE INSPECTION (Power steering) _ ST- 7

STEERING WHEEL AND STEERING COLUMN _.._ _ ST-10

POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC) _ ST-15

POWER STEERING OIL PUMP _ _ _ ST-28

SERVICE DATA AND SPECIFICATIONS (S.o.S.) ST-32



I

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 desiqnated.

*. Automatic transmission fluid

ST-2

\,
I



*. Special tool or commercial equivalent

PREPARATION

SPECIAL SERVICE TOOLS

j
I
I
I
I

:1

l

Tool number
Tool name

KV481oo7oo

Torque adapter

ST2718ooo1*

Steering wheel puller

HT7252oooo*

Ball joint remover

ST27091 000*
Pressure gauge

KV48102500
Pressure gauge adapter

ST3127S000*

CD GG91030000
Torque wrench

CV HT62940000
Socket adapter

@ HT62900000
Socket adapter

KV481 04400
Rack seal ring
reformer

Description

To To control

l
,

oil pump outlet (/. valvep
"~==mL..JJt~~

CD-Q~====:i=tlk

®---e
@-o

Measuring pinion rotating

torque

Removing and installing
steering wheel

Removing ball joint

Measuring oil pressure

Measuring oil pressure

Measuring turning
torque

Reforming teflon ring



Tool name

Rear oil seal drift

Pinion oil seal drift

Description

PREPARATION

COMMERCIAL SERVICE TOOLS

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 5.0.5.

• If it is not within specification, check rack stroke.
Measured length "l":

Refer to S.D.S.

L L

SST086B
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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.



\,

ONaVEHICLE INSPECTION (Power steering)

Checking and Adjusting Drive Belts
Refer to section MA for Drive Belt Inspection.

~..

SST107B

Checking Fluid Level
Check the level when the fluid is cold.
CAUTION:
• Do not overfill.

• Recommended fluid is Automatic Transmission Fluid
"DEXRON™ Type".

Checking Fluid Leakage
Check the lines for improper attachment and for leaks, cracks,
damage, loose connections, chafing or deterioration.
1. Run engine at idle speed or 1,000 rpm.

Make sure temperature of fluid in oil tank rises to 60 to
80°C (140 to 176°F).

2. Turn steering wheel right-to-left several times.
3. Hold steering wheel at each "lock" position for five seconds

and carefully check for fluid leakage.
CAUTION:

Do not hold the steering wheel in a locked position for more
than 15 seconds.

4. If fluid leakage at connectors is noticed, loosen flare nut and
then retighten.

Do not overtighten connector as this can damage O-ring,
washer and connector.

Bleeding Hydraulic System
1. Raise front end of vehicle until wheels clear ground.
2. Add fluid into oil tank to specified level. Meanwhile, quickly

turn steering wheel fully to right and left and lightly touch
steering stoppers.
Repeat steering wheel operation until fluid level no longer
decreases.

3. Start engine.
Repeat step 2 above.

• Incomplete air bleeding will cause the following to occur.
When this happens, bleed air again.

ST-7



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

360
0

SST1088

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.

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/cm', 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.

High·
pressure
hose

SST834

~-------'--- Low-pressure
hose... : Direction of oil flow

I.

ST-9



STEERING WHEEL AND STEERING COLUMN

/~ \'--~ 13 - 18 (1.3 -1.8,9 -13)
-~-~13 -18 (1.3 -1.8,9 -13)

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

:- Steering wheel
'.
\

\ Column cover

()b
~@

Steering tube assernbtv-,

\
\ "YM~""¥""

~24 -29
~(2.4-3.0,

.....17-2 2 1
\ ~">,

\

~
"!R Jh'"

c

L.H.D.

\- Lower joint

Steering wheel

~\\
\...~ 29 - 39 (3.0 - 4.0, 22 - 29)

~~------I

)~~~

L~ 13 - 18 (1.3 -1.8, 9 - 13)

\" Column cover

\.

([)) \A

4ft ffi

\
'- Lower joint

;:A24 -29

··.t~-3.0, 17 -22)co."""L""\V

'. -"
~,

R.H.D.

~ : N·m (k9-m, tt-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.

SSTll0a

I
ST-10
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STEERING WHEEL AND STEERING COLUMN

Removal (Cont'd)

SST2758

• Remove steering wheel with Tool.

Installation
STEERING WHEEL
• When installing steering wheel, apply multi-purpose grease

to entire surface of turn signal cancel pin (both portions)
and also to horn contact slip ring.

SST1128

STEERING COLUMN
• When installing steering column, fingertighten all lower

bracket and clamp retaining bolts; then tighten them se
curely. Do not apply undue stress to steering column.

SST800A

r;"'oortJv
~'v-:Lower joint

• When attaching coupling joint, be sure tightening bolt faces
cutout portion.

CAUTION:
After installing steering column, turn steering wheel to make
sure it moves smoothly and that the number of turns from the
straight forward position to left and right locks are equal.
Be sure that the steering wheel is in a neutral position when
driving straight ahead.

ST-11



R.H.D.

STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembly

LColumn shaft assembly Ea

Lower joint

I

L.H.D,

Hole cover

Jacket tube bracket insulator

~: N·m (kg-m, ft-lbl

~13 -18
(1.3 -1.8,J
9 - 13)

Jacket tube
assembly

ST-12

Combination switch assembly

/

Steering Column
upper shaft

lSteering column lower shaft Ea

SST1458

~..4111



STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembly (Cont'd)
• When disassembling and assembling, unlock steering lock

with key.

• Ensure that rounded surface of snap ring faces toward
bearing when snap ring is installed.

• Install snap ring CD before inserting shaft into jacket tube.

SSTl16B

SST428A'

• Install snap ring on upper shaft with box wrench.

f---- Upper shaft

• Tilt mechanism (Jumping tilt only)
a) Tighten adjusting nut to specification.

~: 4 - 5 N·m (0.4 - 0.5 kg-m, 2.9 - 3.6 ft-Ib)

SSTl148

b) After installing steering column, check tilt mechanism oper-
ation.

L,: 9.8 mm (0.386 in)
L2 : 19.5 mm (0.768 in)
L3: 29.3 mm (1.154 in)
L.: 58.2 mm (2.291 in)

L

• Adjust tilt lever as follows: (R.H.O. tilt only)
(1) When tilt lever contacts stopper, tighten adjusting bolt

securely.
(2) Turn tilt lever by 90° ((J )in direction "P" to check that

steering column moves smoothly without binding.
(3) Return tilt lever to position (J. Make sure there is no free

play (= 0) of steering column when steering wheel is pushed
down by force ..

(4) Install lock washer and E-ring.

ST-13



STEERING WHEEL AND STEERING COLUMN

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

Disassembly and Assembly (Cont'd)
• Steering lock

~
a) Break self-shear type screws with a drill or other appropriate

toot.
b) Install self-shear type screws and then cut off self-shear-;t ~ type screw heads.

i

SST098B

r~teering column
/ lower shaft

~=[l,-,"_TL----.Jl ))) I III

R.H.D.

LH.D. and R.H.D.

L,

SST1 1 58

L.H.D.

Steering cOlumn7
lower shaft _

FI~=e-==·====+::=-~
I

! L, i
~"--'-------------~----:

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)

SST146B

I
ST-14



POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Removal and Installation

~: N-m (kg-m, ft-I b)

~ 29 - J9 (3 - 4,
22 - 29)

~ G", 000,>0, mountinq bracket

\ Jcon,,,'"t:l

~ 88 -108 (9.0 -11.0,
65 -80)

Rack mounting insulator~

Gear and linkage
assembly

SST152B

• Detach tie-rod outer sockets from knuckle arms with Tool.

SST7B3A

• Install pipe connector.
CD Low-pressure side

~: 27 - 39 N·m (2.8 - 4.0 kg-m, 20 - 29 ft-I b)
CV High-pressure side

~: 15 - 25 N·m (1.5 - 2.5 kg-m, 11 - 18 tt-I b)

ST-15



POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Removal and Installation (Cont'd)
• Observe specified tightening torque when tightening high

pressure and low-pressure pipe connectors. Excessive
tightening can damage threads or damaged connector
a-ring.

• The a-ring in low-pressure pipe connector is larger than that
in high-pressure connector. Take care to install the proper
a-ring.

• Initially, tighten nut on tie-rod outer socket and knuckle arm
to 29 to 39 N·m (3 to 4 kg-m, 22 to 29 tt-lb). Then tighten
further to align nut groove with first pin hole so that cotter
pin can be installed.

CAUTION:
Tightening torque must not exceed 49 N·m (5 kg~m, 36 ft-Ib).

arm SSTB24A

I

• Before removing lower joint from gear, set gear in neutral
(wheels in straight-ahead position). After removing lower
joint, put matching mark on pinion shaft and pinion housing
to record neutral position of qear.

• To install, set left and right dust boots to equal deflection,
and attach lower joint by aligning matching marks of pinion
shaft and pinion housing.

ST-16



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.

~
CD Rear housing ®Boot @Boot ® Gear housing tube

oil leak cover and rear

Item housing

Operation • Replacement • Replacement • Replacement • Replacement

• Rear oil seal • Rack oil seal • Rack oil seals • Gear housing tube

• Pinion oil seal • Boot clamp • Rack oil seal • Copper washer

• O-ring • O-ring

• Snap ring • Back-up collar

• Boot clamp

I Remove gear from vehicle. I
I I

I I
I

Measure rack starting force
Iand pinion rotating torque.

Procedure I I

I I I I 1 1

Replace parts de-
I I Replace rack oil seal. 1 Replace parts de- I Replace gear housing

I scribed above. tube.
scribed above. I

I I I II
I T T

I Measure pinion rotating torque. I
I I
I I I
I

Adjust adjusting screw.
I

I I
I Measure rack starting force and I
I pinion rotating torque. I
I I

Service parts • Pinion seal kit • Gear housing seal • Rack oil seal • Gear housing seal kit

to be prepared kit • Pinion seal kit

SST1178
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

@~

_o ®IiD~I1 '6 ' 2'1 " 2 " 5J
~

.s-:~ Rear housing cover

~ Pinion

;

seal
ring

Pinion assembly lE! :

~O-ring~ /J
~Shim~

'~PinionOilseal~m

Gear housing-

I

l Adjusting screw m
LOCknut~

.>:~39 -59 ;Spring
(4.0 - 6.0, / '.
29 _43) /' /,--spnng disc

Cl . / r Washer

r~'/
@? --.

S"i",~"./ / '"
Retainer- ~

@ QJ

~ Tie-rod inner socket

~ 78 - 98 (8.0 - 10.0,58 - 72)
~ 37 - 46 (3.8 ·4.7,27 - 34)

Gear housi ng tube

~ 20·26 (2.0 - 2.7,14 - 20)

Tie-rod outer
Do not disassemble.

~: N·m (kg-rn, ft-Ib)

SST118B

I
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Disassembly
1. Prior to disassembling, measure pinion rotating torque.

Record the pinion rotating torque as a reference.
• Before measuring, disconnect gear housing tube and drain

fluid.
• Use soft jaws when holding steering gear housing. Handle

gear housing carefully, as it is made of aluminum. Do not
grip cylinder in a vise.

2. Remove pinion gear.
• Be careful not to damage pinion gear when removing

pinion seal ring.

3. Remove tie-rod outer sockets and boots.
4. Loosen tie-rod inner socket by prying up staked portion,

and remove socket.
5. Remove retainer.
6. Remove pinion assembly.

7. Drill staked portion of gear housing end with drill of 2 to 25
mm (0.079 to 0.098 in) diameter, until the staking is
eliminated.

SST450A

8. Remove end cover assembly with suitable tool.
9. Draw out rack assembly.

,

SST081B

Rack seal
ring

SST0828

10. Remove rack seal ring.
• Using a heat gun, heat rack seal to approximately 40°C

(104°F).
• Remove rack seal ring. Be careful not to damage rack.
• Replace rack seal ring and O-ring with new ones.

ST-19



POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Disassembly (Cant'd)
11. Remove center bushing and rack oil seal using tape wrap

ped socket and extension bar.
Rack oil seal Do not scratch inner surfaces of pinion housing.

Canter bushing

- Extension bar
29 mm socket

SST472A

SST083B

KV48104400

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.

Rack teeth Rack seal ring

SST084B

I

c----~

~
. {

Film

Rack oil seal

SST201A

Center
bushing

-1

SST830A

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.

Gear
housing

End cover
assembly

SST073B

6. Set rack gear in neutral position.
Measured length "L":

Refer to 5.0.5.

SST0868

~
i l sea l

Shim
Rack assembly

Suitable tool

Oil seal

S$T381A

Gear housing

55T0748

7. 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)
9. Install pinion seal ring on pinion gear assembly.
• Using a heat gun, heat pinion seal ring to approximately

40°C (104°F) before installing it onto pinion gear assembly.
• Make sure pinion seal ring is properly settled in valve groove.

SST0858

10. Apply a coat of multi-purpose grease to needle bearing
roller and oil seal lip before installing pinion assembly in
gear housinq.

SST0758

L.H.D.

Rear oil seal

Rear housing

Gear housing

SST1218

R.H.D.
[

'\ Ce~ter of

~k -----\'§O'~p~",!-

/j

11. Install pinion assembly to pinion housing of gear housing.
Be careful not to damage pinion oil seal.

12. Apply a coat of multi-purpose grease to rear oil seal lip
before installing rear housing.

13_ Install rear cover cap so that protrusion of rear housing
cover is positioned as shown in figure at left.

Be careful not to damage worm ring and oil seal.

Rear cover cap SST1228

ST-22
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)r Assembly (Cont'd)
14. Install diaphragm spring at retainer.
• Always install retainer, spring washer and diaphragm spring

in that order.
• Make sure convex end (painted white) of diaphragm spring

faces outward when installing.
15. Install retainer spring and adjusting screw temporarily.

16. Install new lock plate.
• Attach lock plate CV to side rod inner socket CD·
• Apply locking sealant to inner socket threads 0·

Screw inner socket into rack ® and tighten to specified
torque.

• Clinch two places of lock plate at rack's groove.
CAUTION:
To prevent scratching the boot, remove burrs from lock plate.

SST123B

17. Tighten inner socket and securely bend lock plate at 2
cutout portions of inner socket.

To prevent damage to boot, remove burrs after bending lock
plate.

SST435

18. Tighten outer socket lock nut.
Tie-rod length "L":

Refer to S.O.S.
Screwed length " Q":

32.2 mm (1.268 in) or more

SST093B

19. Measure rack stroke.
Measured length "L":

Refer to S.O.S.

L

SSTOB6B
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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.

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).

Center of pinion

5 -15 mm
(0.20 - 0.59 in)

Vehicle
front

98 N (10 kg, 22 lb)

/1

SST1258

SST440A

• 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.)

• Twist boot clamp in the direction shown in figure at left.

• After twisting boot clamp, bend twisted and diagonally so it
does not contact boot.

I

SST126B
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC),
t

Adjusting SCrew

Lock nut

SSTOB9B

-ST3127S000
SST012B

SST657A

Adjustment
Adjust pinion rotating torque as follows:
1. Set gears to Neutral without fluid in the gear.
2. Coat the adjusting screw with locking sealant and screw it in.
3. Lightly tighten lock nut
4. Tighten adjusting screw to a torque of 4.9 to 5.9 Nvrn (50 to

60 kg-cm, 43 to 52 in-Ib).
5. Loosen adjusting screw, then retighten it to 0.05 to 0.20

Nvrn (0.5 to 2 kg-cm, 0.43 to 1.74 in-lb).
6. Move rack over its entire stroke several times.

7. Measure pinion rotating torque within the range of 180° from
neutral position.
Stop the gear at the point of maximum torque.

8. Loosen adjusting screw, then retighten it to 4.9 to 5.9 Nvrn
(50 to 60 kg-cm, 43 to 52 in-Ib).

9. Loosen adjusting screw by 40° to 60°.

10. Prevent adjusting screw from turning, and tighten lock nut
to specified torque.

...."

SST090B

- ST3127SOOO
SST072B

11. Check steering gear for rack sliding frictional force.
Around neutral point of rack stroke
± 5.5 mm (± 0.217 in):

122.6 - 166.7 N (12.5 - 17 kg, 27.6 - 37.5 Ib)
Except for neutral point:

122.6 - 186.3 N (12.5 - 19 kg, 27.6 - 41.9 Ib)
If sliding frictional force is out of specification, repeat the
adjustment procedure, starting from No. 4.
After the readjustment, if sliding force is still out of specification,
steering gear is damaged.

12. Measure pinion rotating torque within the range of ± 1000
from the neutral point

Average rotati~g torque
[(Max. measured value + Min. measured value) x 0.5]:

0.8 - 1.3 N·m (8 - 13 kg-cm, 6.9 - 11.3 In-I b)
Maximum torque increment:

Less than 0.4 N·m (4 kg-cm, 3.5 in-Ib)
Except for above mentioned measuring range:

Maximum rotating torque
1.9 N·m (19 kg-cm, 16 in-Ib)

Maximum torque Increment
Less than 0.6 N·m (6 kg-cm, 5.2 in-Ib)

ST-25
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Adjustment (Cont'd)
• If pinion rotating torque is not within specification, readjust it.
• After the readjustment, if pinion rotating torque is still out of

specification, steering gear is damaged.
.:~

i

Inspection
Thoroughly clean all parts in cleaning solvent or automatic
transmission fluid ''DEXRON™ Type", and blow dry with
compressed air, if available.

BOOT
Check condition of boot. If cracked excessively, replace it.

RACK
Thoroughly examine rack gear. If damaged, cracked or worn,
replace it.

PINION ASSEMBLY
• Thoroughly examine pinion gear. If pinion gear is damaged,

cracked or worn, replace it.
• Inspect bearings to see that they roll freely and are free

from cracked, pitted, or worn balls, rollers and races.
Replace if necessary.

TIE-ROD OUTER AND INNER SOCKET
• Check ball joint for sWinging force.

Tie-rod outer ball joint:
9.12 - 91.30 N
(0.93 • 9.31 kg, 2.05 • 20.53 Ib)

Tie-rod Inner ball joint:
8.14 - 122.6 N
(0.83 - 12.5 kg, 1.83 - 27.6 Ib)

Unit: mm (in)

SST750A

N

-----t+ir""--.......-+-il't-'- ~

.: Measuring points

ST3127S000
• Check ball joint for rotating torque.

Tie-rod outer ball joint:
0.29 - 2.94 N.m
(3.0 - 30.0 kg-cm, 2.6 - 26.0 In-Ib)

Tie-rod Inner ball Joint:
7.4 N·m (75 kg·cm, 65 In-Ib) or less

. :

I

SST751A

ST-26
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Axial end
play

SST435A

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.

GEAR HOUSING CYLINDER
Check gear housing cylinder for scratches or other damage.
Replace if necessary.
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Suction pipe

POWER STEERING OIL PUMP

Disassembly and Assembly

~ 16 - 21 (1.6 - 2.1,r~ 31 ·42 (3.2 - 4.3, 23 - 31)

12-15)\ \ ,Bracket
~16. 21 . \~ _\

(1.6.2.1,12-15)\. \ ~@-~

~n4n;~~~~;\36'5il ., ~~l- ~~~
AdJustmg\~~ ~H

o nut @@~ /' /

~~Washer~ AdjUstin:~.J{~ c#~.\A 54·68 (5.5 - 6.9,40· 50) ~ bar bracket ~14 - 18

\ ~ (1.4·1.8,10-13)
\ Connector
@ (8....111 ~ 69·78 (7.0·8.0,51· 58) ~ 14 -18

I@--. (jUJ;!L ----J3~~ Spool~IO.ri~g ~~ ~~.~;;;8,

~
' I; v--- Spring

J t y~ C . Vane Rotor
Pulley . w ~ ~ asmg / / Pay attention to

rr"n27-35 "7 "~.~ Eli";••

•-J U" I Its direction.
(2.8 - 3.6. ' fl-o /'/ Pin
20 - 26) Bracket 7 0 • U /

Snap ring
Pulley shaft

be careful not to damage oil Gasket ~ s· \ Q:P ~ I
~ Prlng \ If:. 0~) I

seal lip.) Oil seal ~m Inner a-ring~ f1 \ . 1\

Outer O-ring~f:l \A 14 - 18 (1.4 - 1.8, 10 - 13) Front side plate-" I,

I

\
Rear cover J \

~ 31 ·42 (3.2 - 4.3,J
23·31)

SST1478

Pre-disassembly Inspection
Disassemble the power steering oil pump only if the following
items are found.
• Oil leak from any point shown in the figure
• Deformed or damaged pulley

I

S$T1288

ST-28
.-'"
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Front housing

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

SST010B

• 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 A.T.F. *
• Make sure a-rings and oil seal are properly installed.
• When assembling vanes to rotor, rounded surfaces of vanes

must face cam case side.
• Always install new a-rings and oil seal.
• Be careful of oil seal direction.
*. Automatic Transmission Fluid

Rear cover side Front housing side

Punchmark

• Pay attention to the direction of rotor.

SST289A

Faces inside

Flat portion

SST843A

• Install vanes properly.

CAUTION:
Do not remove spool valve from connector.

Spool valve

Front side plete

O-ring

SST499A

Spring • Apply A.T.F. * to a-ring.
*: Automatic Transmission Fluid

I

SST536A
O-ring

ST·30
.-....



~ ..

POWE:::e~:~N~:~~d~UMP ."
,--------------, • Insert pin CV into pin groove CD of front housing and rotor. i

Then install cam ring ® as shown at left.

SST497A

ST-31



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
L-H-D.

Model R.H.D.

1Except Europe Europe

Steering model Power steering

Steering gear type PR24SC
1

PR26SCI
Turn of steering wheel (Lock to lock) 3.1 1 3.2

Steering column type Collapsible, tilt Collapsible, jumping tilt

Inspection and Adjustment

GENERAL

Steering wheel axial play
mm (in)

STEERING COLUMN

273.7 (10.78) - I 324.7 (12.78)mm (in)

Model

Steering column length "L, "
mm (in)

Steering column lower
shaft length" L,"

------------1 R.H.D. I L.H.D.

'1715.2 - 716.8 ! 652.9 - 654.5
(28.16 - 28.22) 1(25.70 - 25.77)

0(0)

0- 35 (0 - 1.38)mm (in)Steering wheel play

R.H.D. and l.H.D.

SST0988

R.H.D ~OOI"m"
lower shaft

..'::: SST1158

L.H.D.

Steering COIUm:z

,__IO~~_. ~-rl~i!
---;--r~L---=~~' ffi~~_----~-:::--- -.--------+.. -:w> ·

u U '
, !
i I
I L, j

'1

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 gear type

PR24SC PR26SC Rack sliding force N (kg, lb) 166.7 - 255.6
(17.0. 23:0, 37.5 . 50.7)

Tie-rod outer ball joint
Swinging force·

N (kg, lb]

Rotating torque
N'm (kg-cm, in-lb]

9.12 - 91.30
(0.93 - 9.31~ 2.05 - 20.53)

0.29 - 2.94
(3.0 . 30.0, 2.6 . 26_0)

Steering wheel turning force
(Mesu red at one fu 11 tu rn from
neutral) N (kg, Ib)

Normal operating tamperatu re
of power steering flu id 0C (0 F)

39 (4, 9) or less

60 -80 (140 -176)

Rotating torque
N'm (kg-cm, in-Ib]

Tie-rod inner ball joint
Swinging force· N (kg, lb]

AXial end play

Axial end play

mm (in)

mm (in)

0.5 (0.020)

8.14 - 122.6
(0.83 - 12.5, 1.83 - 27.6)

7.4 (75,651 or less

0(0)

Fluid capacity (Approximate)

Q(lmpqt)

Oil pump maximum pressure
kPa (bar, kg/cm' ,psi)

0.9 (3/4)

6,865 (68.6,70,995)

Tie-rod standard length "L"
mm (in)

•. Measuring point

174.8 (6.88)

SST093B

Pinion gear preload (Average)
N'm (kg-cm, in-lb)

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)

SST0868

PR26SC

SST1648

ST-33
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BODY

SECTIONBF
i

CONTENTS
GENERAL SERVICING

(Including all clips & fasteners) .

BODY END ·.·························

DOOR

(Including "Power Window" & "Power Door Lock") .

INSTRUMENT PANEL .

INTERIOR AND EXTERIOR

(In EXTERIOR, including "Weatherstrips") .

SEAT ···························· .

SUN ROOF .

WINDSHIELD AND WiNDOWS .

MIRROR .

REAR COMBINATION LAMP .

FRONT AND REAR AIR SPOILER .

BODY ALIGNMENT .

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.

BF- 2

BF- 6

BF-18

BF-25

BF-27

BF-28

BF-33

BF-34

BF-35

BF-36
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GENERAL SERVICING

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

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

to soil or damage them.
• Apply sealing compound where necessary when 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.

No. Symbol Shape Removal & Installation

Removal:
Remove by bending up with

..
8 flat-bladed screwdriver.

@D

~ r~-r, =0=

SBF0928 SBF1098 S8F0948

T - ...b
C§D T 3~SBFl14B

"e>o"I Removal:
Pull up by rotating.

SBFl13B SBF115B

Removal:
Tilt clip a. indicated by

~ W G--=-=-=~

_ ~rrow, then draw out,

----\]/---

~
SBF141B SBF1428 S8F143B

BF-2 ..



GENERAL SERVICING

Clip and Fastener (Contd)

No. Symbol Shape Removal & Installation

()D
Removal:
Remove with a flat-bladed

W
screwdrivers Or pUer.

~ 0 t=?='
~ --*--

-~
SBF089B SBF090B

SBF091 B

Push center pin to

H ~
catching position.
(Do not remove
center pin by

... Push hitting it.]

F=-~
Push

~ ""$ c;p P- E
~W i

</
SBF318C S8F319C

Installation:
SBF320C

S8F1038

,~
-wf-

S8F1048

SBF653B

SBF1478

Removal:

SB F654B

.> -=::::, -> ---."

<fEll]) V ~
SBF173D SBF 1740

BF-3

Removal:
Remove with a flat-bladed
screwdriver or piiers.

\ )

S8F1750



GENERAL SERVICING

Clip and Fastener (Contd)

No. Symbol Shape Removal & Installation

(-JJ

U

SBF035C
SBF036C

Clip-A

Clip-B (Grommet)

Removal:

\Flat-bladed screwdriver

~?.~t~.J.~ ~~
~l'---- .;,-

! '. Clip-B
/ / \L (Grornrnet l

Body J L Clip-A
panel

SBF652B

S8F150D

~C"PA

-<f
f~~~~met)

Sealing <>
washer

'5 SBF151 D

Removal:

,Flat.bladed screwdriver

\ iFinisher

~~~~
• \ Clip-B

J ;". (Grommetl
Body L.. Clip-A
panel

SBF6528

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

SBF768B
S8F770B

I

i er
~

~ et Removal:
Screw out with a Phillips
screwdriver.

];SBF138B S8F139B

ii T S8F140B

cgS2oj)

~ ¥
SBF363B SBF364B

BF-4



GENERAL SERVICING

Clip and Fastener (Cant'd)

No. Symbol Shape Removal & Installation

Removal:
Screw out with a Phillips

i , screwdriver.

~
tCfsioy

~ iSBF361B SBF362B
SBF14QB

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.

Bumper reinforcement

Energy absorber form

Bumper fascia

Retainer

Locating pin

BF-6

1 __



BODY END

Body Front End (Cont'd)

Hood lock adjustment
• Adjust lock so that hood primary lock meshes at a position

where hood is 1 to 1_5 mm (0.039 to 0.059 in) lower than
tender.

• After hood lock adjustment, adjust bumper rubber.
• When securing hood lock, ensure it does not tilt. Striker must

be positioned at the center of hood primary lock.

• After adjustment, ensure that hood primary and secondary
lock operate properly.

Hood lock secondary latch hooking length

Morethan~
5 mm Hood
(0.20 in)

~seCOndary latch

Bumper rubber adjustment -----..,

• Adjust so that hood is aligned with
fender. [Bumper rubber tree height
is approx. 20 mm (0_79 in l.]

Hood adjustment

~ 13 -16
(1_3 - 1.6,9 - 12)

,~
@

*

BF-7

* . Bumper assembly mounting bolts and nuts
~ : N·m {kg-m, tt-Ib)

SBF385E



BODY END

Body Rear End and Opener

• Back door adjustment: Adjust at hinge-body portion for proper back door fit.
• Back door lock system adjustment: Adjust lock & striker so that they are in the center. After

adjustment, ch-eck back door lock operation.
• Trunk lid adjustment:Adjust at hinge-trunk lid portion for proper trunk lid fit.
• Trunk lid lock system adjustment: Adjust striker so that it is in the center of the lock. After adjustment,

check trunk lid lock operation.
WARNING:
a. Be careful not to scratch back door stay when installing back door. A scratched stay may cause

gas leakage.
b. The contents of the back door stay are under pressure. Do not take apart, puncture, apply heat or

allow fire near it.
• Opener cable: do not attempt to bend cable using excessive force.
• After installation, make sure that trunk lid/back door and fuel filler lid open smoothly.
• Before removing rear bumper, remove right drafter which is secured with two upper nuts and butyl seal.

[!1

'\0
r \/~\.~IOpener

-.1'-----1 cable

Fuel filler lid
opener & control

I

(Hinge-body (Behind rear roof
rail garnish) 1

~'-'I'~ /
~/

~ 21-26== = 12.1·2.7,15 - 20)

BF-8



Retainer

Back door striker
adjustment

BODY END

Body Rear End and Opener (Cont'd)

Back door hinge
adjustment [!]

~ 13 - 16 (1.3·1.6.9 - 12)'---~

Opener handleI§J~~43.:m
(4.4 - 5.6, 32 - 41)

*/ ~---"'------ --
Back door lock &----*--;=""-----=:--- ---==~~;;;;;:4:::L_- -~;n.....-\l\;-......,\<,
opener cable I \ \ ln _ \",'"adjustment ~

r e

? Y

<. <.." control [!J

.~~
B"m~'~;"fo,,,m."~.,>~~.

Energy absorber form

License plate
lamp

Bumper fascia

License plate base

* : Bumper assembly mounting
bolts and nuts

~: N·m (kg-m, ft-Ibl

SBF376E

BF~9...-

------------_.~ ......IIIIIII •



DOOR

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

I

Bell crank
adjustment

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

Door glass stopper
edjustment

Outside handle
adjustment m

/
~5.1-6.5

(0.52 - 0.66,
3.8 -4.8)

Stopper
(Glass side)

Regulator assembly
adjustment I!l

Inside handle
installation [!J

Regulator assembly
adjustment I!l

BF-10

Door glass stopper
adjustment

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

Door
adjustment m

Stopper

~ : N'm (kg-m. ft-lb]



f-
0.5- 1.5 mm
(0.020 - 0.059 in)

Holder

Release
lever

Outside handla adjustmant ...
(Turn holdar as the clearance .."
between holder and rod is
specified valus.]

DOOR

Outside 2lJhandle &
escutcheon ':- 0

/
//

f/

Li..-

m ~/,,, /in·\~ Hinge-body

~.m.m. f ~

~
»>~ 21 - 26

(2.1 - 2.7,15 - 20)

Striker adjustment

Pawl Inside
handle

Escutcheon
:o.:l13 - 16

~L~~'~+~~
~ 010-

® ~"'-
.... Adjusting shim

It > 1.0 mm
(0.039 inl]

• Remove weatherstrip from ratainer.

Glass portion 0
• Adjust to provide proper light surface

contact of glass and retainer.

Door glass

• Door glass-ta-retainer clearances A and B
Adjust so that clearances A and B are equal.

• Ensure door glass is not tilted.

Weatherstrip
retainer

Glass portion HI

Weatherstrip
retainer

Body panel
7.5 -9.5 mm
(0.295 - 0.374 in)

.. BF-11

SBF177E
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POWER WINDOW REGULATOR (Driver side)

Current flaw direction
I

w

Window
operatlngl Upward
direction

OO'l'l'rWllrd

,..-,-----------11 IG~~T~~NS~1nCH

BA TTERY (V I a
fusible link-Green)

L/R ~ s---- ICl RCUI T
, W/R=QI] I BREAKER

~

:::c
z
C)

Cl

»
C)
:::c»:s:

r",

aJ

"I-lI
N

(Door harness
driver side)

lilll I

W/B~
R~B 0

R/W

@:0
CD:@)

(Main
harness)

~~

I~:::~
L.-+----W/BJtF

@

IGNITION
RELAY

(Door harness
oassenger s I de)

POWER WINDOW SUB SWITCH
(PBssenger side)

li
N O

11

4Ji

""C
o
~
CD...
~
::::J
C
O
~

c
oo
::JJ

Current flaw dlrect[on
I

O""""",,rd

POWER WINDOW REGULATOR
(Passenger s I de)

Window
CJ RCU I T Ioper-et [ngl Upwa rd
BREAKER di r-ec t [on

®: R. H. dr i ve mode I

CD, L. H. dr i ve mode I

Q;J

BODY GROUND

rn @:@

®ftCD:§1)

•
,:f;tl;:E::tIrr

"""'"liM

POWER WINDOW MAIN SWITCH

DRIVER SIDE LOCK PASSEN-

1\ ONE- MANUAL SW1TCH GER
TOUCH SIDE

U N 0 U N 0 ON OFF U N 0
1
2
3 0
4 0 0

5 '0
6
7

POWER
WINDOW
AMPLIFI ER

r r",,,, '"
~C)r~;;;ittJ~

~

~

(f)

llJ
"T1
l'o
lol

m

~; ac;:·;(~~;~~~~;.,_r..:a;..



POWER WINDOW AMP. INSPECTION

DOOR

Power Window (Contd)

FRONT DRIVER SIDE POWER
WINDOW SWITCH

FR Drive side

POWER WINDOW TIMER RELAY SYSTEM 1\ One-

When ignition switch ON or ST, this system is
touch Manuel Conneenoos• (Auto)

ON. u N D u N 0
I From power window A,MP.~(1

r---- 2 0 From power window AMP.I.t(l
,----- 3 0 I From power wjndo~ AMP,IlSJ

• J ) Ground

--

I
IGNITION SWITCH ON or ST I
(Via ignition relay) I

VOLTMETER
Window .> FRONT DRIVER

[IJoperating SIDE POWER WINDOW
direction REGULATOR (2)
Upward t r. I -=-

Current 1/ ~ I
flow

Downward ~ direction \: 1CIRCUIT
BREAKER

VOLTMETER

Tri [:tI
(~q

--

~ '"

AMP. OPERATION •1\ Connections
Operations

Manl,l~1 operenon One-touch (Autol Operation

51 POwer source liON) 12V 12V 12V 12V 12V 12V 12V 12V
52 Ground GrQu,..d Ground Ground Ground Ground Ground Ground Ground

~
From ignition SW (ON or STI ON or ST ON Or ST ON Or ST ON or ST ON or ST ON or ST ON O( ST ON Or ST

54 i
10 F=Rdriver side pcwer OFF OFF OFF OFF ON OFF ON OFFwlndcw SW (AUTOI CO

I-
55 ;; ~~n~~:~~(~~i&!)wer OFF ON OFF OFF ON OFF OFF OFF

f--- ~56 To FA driWtr side power OFF OFF ON OFF OFF OFF ON OFFwindow SW (DOWNI liJ

57 FR driver side regulator Approx. Approx. Approx. Approx. A,ppro)(, "",ppro);, Approx, Apcrcx.

I- s.,~ (Upward power' scurce l QV ever sv QV QV owr9V owr9V Qv QV
,m FR driver side regulltor Approx. Approx. Approx. Approx. Approx. ApprQx. Aprrcx. Approx.580 1';ii

(Oownwel'd eewer source) Qv QV overgv QV QV QV o~r9v ever 9V

Keeping opera- t<el!lpmg opere-

Upward
Down- non until 1ully tion WI'lt1l fully
ward Starting closed,1;hen St31'ting Open, then

~egullil1;or Operating COndition StoP opera- opera- Stop stcos swps;
tion

tiOn eutomettcettv. avtcmerlceltv ,

Ul'wal'd ccerarlcn DownV't'urd operation

Carry out this operation check in this chart from left to right continuously.

POWER WINDOW AMP.- Front driver side door (Behind door trim)
SBF392E

Time (see.)

100

501---+-~

20f-+-~

1~~R~~-rll-
6 f--+---+--+"Ii

1L---'--------'-_-'-------'--------'_--'-------J-.-'-
o 10 20 30 40 60 60 70

SBF284E Current (A)

CIRCUIT BREAKER INSPECTION
For example, when current is 30A, the circuit is broken within 8
to 20 seconds.

This circuit breaker is also used in the power door lock system.

BF-13
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PASSENGER SIDE DOOR LOCK ACTUATOR

DRIVER SlOE DOOR SWITCH

c
o
o
;0

"'U
o
~
~

c
o
o
~

r
o
C')
;l'::'"

::2:
:xl

Z
Q

o
:t>
Q
::D
:t>
s:

Setween
lock & [Ilni cck
unlock

LI MIT SWITCH

Lock

DOOR LOCK CONDITION

Lockwerd
Unlockwerd

Current flow direction

, Iln I oc kward
I

Lockward

r. DOOR LOCK CONDITION
Setween

Lock lock & Unlock
un Ioak

From 11
lock to 11
unlock 13 ,
Fro'" 11 /'C
unlock 1 /
to lock 13 \

// \

POSISTOR (Thermal
c i rcu It brea kerl

Actuetor H®operating
direction (!)

CD: L. H. dr r ve mode I

®' R. H. dr i v e mode I

@ @:@J3)
CD,@

(Door harness ~
dr I ver s I de)

(Door harness
passenger side)

LO =ctL .JJS= LO ~/Il...(R)LO :r=rnLO/B bd:::r~ LO/B $ O@LO/B t8:!81J

®@:@
CD:(§})

1 11 OR/B~ OR/B::=======::;~OR/L • ,JD=OR/L r- OR/B ®OR,(L =A ~
B W- B OR/L @OR/B =tf ~

@:@

®~CD:@})

BODY GROUND

~ ora
~6te~,~

mmr

R

III

(Ma In
harness)

~ ora
~~tD~~~

mmr

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

L

i/i
c
IT
1
:r
Ol.,
:J
(ll

m
~

DOOR LOCK T! MER
(Front R. H. dash si del

~rte~6~
;uU) ....... \,,"\.

mmr

~~

I ~ I

CIRCUIT~ ~L/R
BREAKER~ ~W/R-

~ orc
~~aJ~~~

OlOlr

®~

@~

C/)

tD
."

~
IV
m

to
"TI
I....

,J::Il

~



DOOR

Power Door Lock (Cont'd)
DOOR LOCK TIMER INSPECTION

TESTING OPERATION

SW-A OFF Turns
ON Turns

OFF OFF OFF Turns ON
Turnseo operation ON OFF OFFc::

'"'u;
After SW-A... SW-B

OFF Turns Turns operation, Turns::l OFF OFF OFF ONCl operation ON OFF immediately OFFc::-
turns ON

~tiJ
ON ON

Test lamp
OFF (Approx.

OFF OFF (Approx.
OFF OFF

ON --> OFF OFF;,§ operation 1.0 sec.) 1.0 sec.) --> ON --> OFF
0'" --> OFF --> OFF

• Carry out the complete inspection in this chart from left to
right.

• Do not carry out any switch operations that are not described
in the above chart so as to avoid breaking the door lock timer.

Lighting period of test lamp differs according to SW-B operation.
Moreover, test lamp may come on Once or it may not come on
at all. If this occurs, do not judge it faulty solely from this step.

I NSPECTION Cl RCUIT (This test circuit must be wired by the technician.!

12V

BATTERY

___ TEST LAMP

SW-B

=1J9-1f---------t-oo+----------,

=L.....--------Ik>Cl*- ~

SW-A
DOOR LOCK TIMER

r-. CIRCUIT CONNECTIONS

31 Power source (BAT)

32 To/From actuators (Lock power source & UnlOCk
ground)

33 To/From actuators (Lock ground & Unlock power
source)

34 To lock-unlock switches (I nput signal for lock)

35 Ground

39 To lock-unlock switches (I npur signal for unlock)

SBF393E
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INSTRUMENT PANEL

" ,
,r'

Locating pin D

~ Pawl m

~~~

Cluster lid C

~
~--~
(i'DJl~i i ""W'

~~I
c -.......-J

AIC Or heater
control

I

~

Super Mutiple
Junction
(S.M.J.) m

Combination meter

Locating Pin (For air duct)

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

* : Instrument panel assembly mounting bolts

I
BF-16



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

Pawl (2 places each for
upper and lower surface)

Metal clip

INSTRUMENT PANEL

Paw I (4 p laces each for
upper and lower surface)

BF-17

o

~
\\~

\

-~pawl

Pawl (2 places each for
right and left surface)

-. -:
"-.L.Locati ng

pin

SBF178E



Assist grip
removal ~

Interior

INTERIOR AND EXTERIOR

Metal clip IiiI

Screw cap

Metal clip @]

SIDE, LUGGAGE AND FLOOR TRIM

I
BF-18

•

j ,"
".



INTERIOR AND EXTERIOR

Interior (Cont'd)

Ii

,11

:1 1

Metal
clip

Door panel

Pawl

BF~19

SBF434E

....



ROOF TRIM

INTERIOR AND EXTERIOR

Interior (Cant'd)

Roof trim rear end El

Roof rear garnish~

Back door
weatherstrip

BF-20

SBF387E



4

INTERIOR AND EXTERIOR

Exterior

5 8 9

SBF388E

BF-21 ..



INTERIOR AND EXTERIOR

qV
~ 5~:;ar=--~

Cut off lower portion ...
of new rnoldinq,

"'.

SBF211 E

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

Apply sealant to top portion of
molding_

Cut off top portion of molding
and clean glass and panel
surfaces.

Method 1

CD Windshield upper and side molding

CID Hood front sealing rubber

Finish well to give it a
good appearance.

Hood front sealing rubber

SBF212E

Double-faced adhesive tape

Method 2
1. Cut off sealant at glass end.

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.\ Sf?

Glass "-l~1

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

s,'"o'z
7~-

CF113Grommet c§9

Sealing washl

Grommet?-

SBF213E

J

BF-22
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INTERIOR AND EXTERIOR

Exterior (Cant'd)
(j) , ® Body side weatherstrip and weatherstrip retainer

Retainer

Body side
weatherstrip

~ : Butyl tape

Weatherstrip
retainer

r.:.1

r.:.1 m [i Clip

Removal
(Bonded on

• glass surface)
Butyl tape J

Double-faced

~adhesive tape

Butyl "9'- r;;
tape cg,

I!l ~ Weatherstrip Ii
Windshield retainer
pillar garnish

Body side welt

Body side Seal
Seal

weatherstrip

SBF214E

......
BF-23

....



® Door weatherstrip

INTERIOR AND EXTERIOR

Exterior (Cont'd)
@ Back door window lower molding

Apply butYl sealant where necessary
while installing the weatherstrip.

@ Rear sight shield

SBF401 B

Molding fastenerI (Set it when windshield glass
I is instalted.)

Double-faced
adhesive tape
(When in
stalling fas

tener, heat
body panel
and fastener
to approx.
30 to 40°C
(86 to

104°F)1.

(j] Back door weatherstrip

Vehicle center r;"I
White~ I~~~

marking (tj!J~ ~,

mJ~

SBF217E

Butvl
seal

Body

panele:;:~~~.~/ /

~ Back Window
~uppergarnish

m~
Luggage side,
upper garnish

~

Butyl seal

Body plnel

SBF424D

QV Back door window upper and side molding
Bonded on back door glass side.

@ @ Sun roof weatherstrip & lid weatherstrip

@ Rear panel finisher
33 mm 11.30 in)

I

Sealing rubber

Apply primer
before bonding.

SBF644D

SBF21SE

•

..~



COJ 43 -55
(4,4 - 5.6,32 - 41)

SEAT

Front Seat

rCOJ43-55.-.J (4.4·5.6,32 ,41)

COJ 21 - 26
(2.1 - 2.7,15 - 20)

BF-25

••

COJ : N·m (kg-m, tt-Ib)

SBF183E



SEAT
.~

"

Rear Seat

r

Seat back
adjustment [;]

~Grommet

~ : N.m (kg-m, tr-tb)

Striker
installation m

SBF184E

BF-26



,

)

I
r

Handle adjustment

Female hinge--------

~-----
~

~~
~

Hinge bracket----------

Air deflector adjustment

Adjustment

SUN ROOF

Drain hose .
• After installation of drain

hoses, make sure water
drains smoothly.

BF-27

.,.':'.":.: .,'

Handle baseadjustment

SBF186E

,-,',':~·:~.~~.;>Ii.,r,.,ii;.~:""'t~.'!_.:.,,,':'" .~." h. : !".' ".'\,o ," ,:,' .-".':.' ,~.r ,.. '. -: l.i1.-'.' .
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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 surface thoroughly.

Cutting_l.nt

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 dam rubber & spacers with double-faced adhesive tape.

~
space r

Body
panel

Unit: mm (in)

Vehicle center

SBF196E

d
v ehicle
canter

A
~*~
~m rubber

joint portion

<>: Spacar mounting
portion
(Spacer should be installed
at slit portion of dam rubber.) SBF198E

SBF197E

Install molding fastener.
When installing it, heat body panel and
festener to approx. 30 to 40° C (86 to

104°F). & Id'Upper Side mo ,n9-:»:fl
V ~Fastener

( <, j'
Panel

Double-faced
adhasrve tape

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 sealant evenly.

SBF199E

More than
12 (0.47)

More than
7 (0.28)

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

Dam rubber

Glass
Unit: mm (in)SBF038B

Windshield (Cant'd)
@ @

1

WIND.8HIELD AND WINDOWS

Apply primer E.

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.
CAUTION:

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

Apply sealant to upper & side molding
fixing portion.

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

CAUTION:

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

BF-29



WINDSHIELD AND WINDOWS

Back Door Window

··1~·..
,.

~i

• 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 installed 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 sealant portion 131

Lowar molding
and spacar m

Back door glass

Back door upper molding

Unit: mm (in)

Back door panel

Double-faced
adhesive tape

LSealant

Molding fastener
When installing it, heat body
panel & fastener to approx.
30 to 40° C (86 to 104° Fl.

-----=-/r~ -:-ci:»:

Spacer
Back door glass

Welt

Back door side

~ng

~ .7=:
Mora than
12 (0.47) Back door glass

Mora than 7 (028)

o
Back door panel

Unit: mm (in)

Welt-j!

Mora than
7 (028)

Unit: mm (in) SBF201 E

BF-30

I



Side
window

Wire

WINDSHIELD AND WINDOWS

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. H.

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.

l

Sealant

Body
panel

Side window

Wire

SBF375E

Sealant portion [§)

Sealant portion B

Double-faced
adhesive tape

L'Sealant
,ortion [!J

More than
7 (0.28) More than

12 (0.47)
More than

)7(0.28)

Body panel

More than
7 (0.28)

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

SBF203E

BF-31 -



WINDSHIELD AND WINDOWS

Drying Time for Sealant
Reference: Time required for sealant to dry to desired hardness.

Unit: days

~% 90 50 25
Temperature °c (oF)

40 (104) 1.5 2.5 5.0

25 (77) 2.5 4.0 7.5

5 (41) 5.0 13.0 20.5

CAUTION:
Advise the user of the fact that vehicle should not be driven on
rough roads or surfaces until sealant has properly vulcanized.

Repairing Water Leaks for Windshield and
Back Door Window

Leaks can be repaired without removing and reinstalling glass.
If water is leaking between caulking material and body or between glass and caulking material, determine the
extent of the leak by applying water while pushing glass outward.
To stop the leak, apply primer and then sealant to the leak point.

T"m:M Apply sealant.

•
Polysulphide or polyurethane sealant

•
Work into joints,

SBF543B

I

Afterwards, install molding securely.

BF-32



MIRROR

Door Mirror

\ r.I
L Mirror removal ~

SBF188E

WIRING DIAGRAM

I GNI TI ON swITCH
ACC Or ON

Leftward

Upward

Downward

Rightward

Mirror
ope rat Ing
direction

Mirror
operating
direction

R. H. SIDE
DOOR MIRROR

1= L/B
Y/B ...J

pU/W

~ Ei (Door harness R. H. )

ri =====tJo: pl{~~~ /u'>"w o:,I-----+<r-- pu/w:::A
L/B L/B ~:::g =tr <R:::::=~=:

@®

FUSE BLOCK
(Refer to "POWER
SUPPLY ROUTlNG"
in EL sect Ion. ).

(Ma In
harness)

ITJJIIllIIJ

Upward

Downward

Leftward

Rightward

t11r-...or
operating
directIon

Mirror
operetlng
direction

L. H. SIDE
DOOR MIRROR

1= L/R
Y/L ...l

pu/w

~ ~r:n ...JlJlrr
Ill"\. '\."\,. '\.'\."\.

..J ~....J "")o-....J

l~/JKrTIJJ
Ra1dil$t&I~1

MIRROR sW. gC==G~;_
o N R

DOOR MIRROR SWITCH

0ii@
BODY GROUND

Ch) , L. H_ dr i v e mode I

®' R. H. drive model

SBF433E

BF-33
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REAR COMBINATION LAMP

• Rear combination lamps are installed with nuts and butyl sealant.

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

Removal Installation

_._.-.,._-'.\

• Warm up lamp assembly area to a
temperature of a little below 60°C (140° FI.

• Apply butyl seal evenly as it tends to
become thin in the corners.

• Warm up lamp assembly area to a
temperature of a little below 60°C (1400 Fl.

SBF189E

I
BF-34



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

Double-faced
ad hes ive tape

SBF190E

REAR AIR SPOILER

@Yt~1~:2

<Y
Gro mmet

Sealing I I ~Sea1ing washer
washer @

/
SBF191E

..
BF-35
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BODY ALIGNMENT

• All dimensions indicated in figures are actual ones.
• When a tram tracking gauge is used, adjust both pointers to equal length and check the pointers and

gauge itself to make sure there is no free play.
• When a measuring tape is used, check to be sure there is no elongation, twisting or bending.

• Measurements should be taken at the center of the mounting holes.
• An asterisk (*) following the value at the measuring point indicates that the measuring point on the other

side is symmetrically the same value.
• The coordinates of the measurement points are the distances measured from the standard line of "X",

"V" and "Z".

...

"..
;. ~.

DD
"v ..

I
t

..x..

-------+------ ..z" ------+-------------- "z..

..x.. (-)~ ..... (+)

@: L.H. side

@: R.H. side

"V"
"X" : Vehicle center
"V" ; Center line of front axle
"Z" : Imaginary base line

[200 mm below datum line
("OZ" at design plan))

Engine Compartment

MEASUREMENT

Unit: mm

SBF193E

I
BF-36



III;(i
I':

I"
I:

SBF223E

@8 d ia o

SBF225E

Front side m\b: ~ ~. Unit mm

~ I~l~
\ ~04/ ~
,~,~ /

.,/?~.
Front side~m-~ember

SBF220E

ME ::-__---..!B~O~D~Y~:A~L~IG~N~M~~~~~--
ASUREMENT POINTS

C I Engine Corn

~
w top partment (C~;:d"\-----;ont'd)

/~ ~

~@'
~ ~.

~_~~i "C
Cowl top id -

SI e _ SBF219E

----~~ 0 t
8d"@*~:~ .

~~0~

,

BF-37

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

3:
m»
Cl)

c
:IJ
m
3:
m
Z
-I

1.015*

L.H. side

is
1,081 * 294*

1,473

1,308*

878*

'J

@

C
DJ
0

~ Ce.
Rear

CD -<., »
Q

C"
0 r-
e. -
< Cl

Z
~
m
Z
-f

270*-

e 0 0

@

@
ce

452*

Cl

®

®

684*

@

....-I 0 0

\
,_ @I TI

Front

~

tu
."
I

CA)
ee

..."

1,307*

o
1,455

R.H. side

Ul
OJ
-n
W
III
<0
m
}>

Unit: mm

i

L
~~ ;I:..:--.;_~. ~:.~~~o;i.·'Iii·ili•••



BODY ALIGNMENT

MEASUREMENT POINTS
Underbady (Cant'd)

0

0

0
0

'" '"
~Q

®~!o
•• @ q~

...i a:
0

0

0

@l•• .t-®
0

SEF390E

BF-39
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BODY ALIGNMENT

Underbody (Cant'd)
Unit: mm

Front and rear strut tower centers Front side member and front extension

Rear suspension member front mounting bolt threaded end

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

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

~.I
Front: @,@ 87d~
Roer: CD, CD 48 die.

SBFl19C

Coordinates:

®.@
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

@,@ 0

16 die.

~~:
c

@,@
16 die. 0••

SBF271 E

Rear suspension member rear mounting bolt
threaded end
Coordinates:
@.Q)
X: 303
Y: 2,635
z. 265.8

SBF226E

Front

SBF227EA

Canter side member, rearside member and rear extension

Coordinates:

®,CD
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

SBF391E

BF-40
.' ""'11III



HEATER 81
AIR CONDITIONER

SECTIONHA
CONTENTS
AI R FLOW AND COMPONENT LAyOUT HA- 2

DOOR CONTROL HA- 6

DESCRIPTION - Push Control HA- 8

PUSH CONTROL UNIT HA-12

HEATER ELECTRiCAL CIRCUIT HA-15

PRECAUTIONS HA-17

PRECAUTIONS FOR REFRIGERANT CONNECTION HA-18

PREPARATION HA-19

DISCHARGING, EVACUATING, CHARGING AND CHECKING HA-21

DESCRIPTION OF AIR CONDITIONER HA-28

SERVICE PROCEDURES •.................................................. HA-30

AIC PERFORMANCE TEST HA-33

COMPRESSOR OIL - For NVR 140S (ATSUGI make) HA-39

COMPRESSOR OIL - For DKV-14C (DIESEL·KIKI make) HA-41

COMPRESSOR - Precautions HA-43

COMPRESSOR - Model NVR 140S (ATSUGI make) " HA-44

COMPRESSOR - Model DKV-14C (DIESEL-KIKI make) HA-47

AIC COMPONENT LAyOUT HA-50

AIC ELECTRICAL CIRCUIT HA-52

TROUBLE DIAGNOSES HA-56

SERViCE DATA AND SPECIFICATIONS (S.D.S.) HA-86

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",



AIR FLOW AND COMPONENT LAYOUT

-....~

~)
\

® To defroster

D
A I=l~

.. ~.~-~

l~:= mm

Floor

Defroster

Floor and defroster

Air Flow

Intake door

Temperature control lever
Fan lever

CD To ventilator

EXCEPT EUROPE MODEL

BHevel

D
A I=l~
~~~

[*0 I :2 ] ~ c=-~I

l~-~~

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



Air Flow (Cant d)
Floor

AIR FLOW AND COMPON~NT LAYOUT

EUROPE MODEL

h heater core. A ir passed th roug

.... . "-+<=:::Jl. . Mixed air ( ___

<:):sJ . h heate r core<=::J ; Air not passed throug RHA626A

@ To defroster

@ To defroster

ell To floor

Floor and defroster

Defroster

--=::::::::;:::::-=
D~~rm~~
I~"" .. _- ===ran
~~ , --=-l.:')J

Intake door

l Outside air

~~(j

CD To ventilator

Bi-Ievel

D~~~
~,\

CD To ventilator

Ventilation nditioner switch

Air co . h Mode switchesREC SWltC

~

ell To floor

L H drive ~odels.
This illustra~ion i~o~s it i~ basically same.
For R.H. drIVe me .

.....
HA-3

. ......



AIR FLOW AND COMPONENT LAYOUT

Air Flow (Cont'd)

AIR DISTRIBUTION RATIOS

Except Europe model

VENT B/L FOOT F/O OEF

I

I
I

I

DEF I
I

I I
- --'- - -------l - - 63

I I
I I

------r' - 50

- I 40

I
I
I
I

I
I
I

•....1

I
----f- -t

I
I
I

FOOT I
I
I
I

VENT

..... ..
,1 ...... (%)

~-.-------r-----r------:---""""-- 100

~_..L-__.......l.-__----L L...-__....l......-_O

i
I
I
I
I

- -------t. - 79

.- 72

F/O DEF

I
I
I OEF I

I I
----r ------1- - 50

I I
~__---+_ . _ 38

I 36

I
I
I
I
I

FOOT

Europe model

VENT B/L FOOT

..... •• •,1 ...... ......
i
I
I
I
I

VENT

~_.L--_--'-----'-------,"---L--O

RHA627A

I
HA-4



-
Side defroster duct"

~ ---mrrr--- __
--~

~

:D
"'1'1
ro
:E
>z
c
o
o
3:

"oz
mz
-I
r
>-<o
C
-I

r
m
-eo
l:-

o
o
3

"'Co
:::I
(D
:::I-

~ Intake unit

Side defroster
duct"

\ Coolinq "0"
(Air conditioned

"'-....
-,'~

~~

\ H"'" "0"

Side ventilator duct

) //

~
\ Coo'" ,"0'i1""

duct

Claster venti lator
duct"

~

*: For remova I, -i I is necessary to remove
instru men I assembly.

This illustration is for l.H. drive models.
For R.H. drive models, it is basically same.

:JJ
I
l>
w....
w
l>

:::t
»
I

U'1

i
-----• -.- ••• --<.

--~~-=-=-22i



DOOR CONTROL 1
"

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.

Mode door motor RHA374A

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.

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.

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.

RHA376A
Air mix door lever
-, , \ \ <,

-"'-
Air mix door lever

~Linklever

r~~~Qr----~(
Push_<

/\ \\\
/ RHA375A

I
HA-6

_..........



CONNECT

E)
RHA656A

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.

HA-7



L.H.D. MODEL

DESCRIPTION - Push Control

Push Control System

.:Thes~ switches Qrc bui J~ in~o push control unl~

and mechanically 1 inKed to co~responding swi~cheS.

r-i+=========~~~-+--.. THERMO CONTROL AMP.

m
~

OUAL
PRE55URE~
SW] TCH \!1@).
, (l)

246.6161213
135711lS91lH

RES1STOR

From {
"11 I trm l oa t : on
svatem .--r----( 0)---

~
MODE
DOOR
MOTOR

"'f."Nj-~EF
"'"• M

7

RHA378A

I

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

_. ... • @ •
~ ~-I ...... ....1 ....;1

A/C 0 ~ ON'"

...
0

---------- ----------
-I...

0 Refer to "AIR~ ----------
......

'" DISTRIBU-

---------- ~
-0 • 0 TION0 ....1
~

RATIOS". (See

~
@. 0 FRE....;1 page HA-4.)

~ 0 FRE ON'"

~ 0"2 REC*2

----------",: 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

I
IGNITION SWITCHI
ACC or ON

i~:FUS E
rm 'M BLOWER
~ MOfOR

(8

oFUSE

-;INTAKE
DOOR
MOTOR

8 CV

m
~

DUAL
PRE5SURE~
SWI TCH lil@)

~~@
~l

RHA630A

ILL.(~

PUSH CONTROL UNITr---- .

OFF 1 2 3 4 §
2

2 4 6 • 8161213
1 3 5 j 15 9 1114

l~- -ih
- 11 : 122111213~61X18171

DU ~ I :f ' MODE""" , -<p- DOOR

, = ~ ~ ~~ : I~~'I
2;-- -----v. ~ =. .=: j 7

I--+-::-+-f-+-f-+-t-H· _ -------'l ~rTCH FOOT ~h 5 L__-U' n
I---+-++-+-+-r+-+-U;. "- .'-" '" 8 0 EF'

a '----- MOTOR I r= : j ~ F,O,,- l' DRIVING I~ • <i-If! r ccr
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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

.... ... • @ •
~ ~.1 , .. ....J ....;1

A/C 0 ~ ON"

... 0

---------- ----------..... 0 Refer to "AI R

---------- ----------,.. DISTRIBU·
Cl> •

---------- ----------
"0 0 TION0 ....J
~ RATIOS". (See

---------- -----------
@. 0 page HA-4.)....;1

~ 0

---------- ----------~ 0 REC

----------" Compressor is operated by thermo control amp.
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Intake Door Motor
The intake door motor is installed on the front portion of the
intake unit. Using a rod and link it opens and closes the intake
door.
When the REC switch is ON (OFF), the ground line of the intake
door motor is switched from terminal @ to ® (® to @). This
causes the motor to start because the position switch contacts
built into it are set to the current flow position. The contacts
turn along with the motor. When they reach the non-current
flow position, the motor will stop. The motor always turns in the
same direction.

DESCRIPTION - Push Control

,.-------------,
J GNJ TJ ON- SWl TCH
ACC or ON

R- H. er-I ve
model

~

-n
"~" M

L· H. drive Jnl;a~e
mode I I I door
~ motor
~ REC•

SHA137C

To
push
control

Mode Door Motor
l.H.D. MODEL
The mode door motor is located on the left 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.

Current flows as
indicated by the
arrow, motor
actuates as indi
cated by the words.

Terminal No. Mode door motor

MOde door
Direction

CD ® of linkage
operation

rotation

8 8 Stop Stop

8 ® VENT ..... OEF Clockwise

® 8 DEF ..... VENT
Counter-
clockwise

RHA380A

I
HA-10
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MOdedoor motor

VENT

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.

~: Current 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
rotation

e e Stop Stop

e (±) VENT-+ DEF
Counter-
clockwise

(±) e DEF-+ VENT Clockwise

RHA631A

HA-11
__ .;.Oi;.



PUSH CONTROL UNIT ..~

Push control assembly g
1£ jU If

(

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. drivEl models, it is basically same.

Llllumination plate

Control base J
! /'1
~ ,../ , A
l-: ~..~!Il ""'- Temperature control cable

~~L' LE-ring
~ Control J3'lI'M '

box ,;/L. Temperature control lever

I Temperature control lever assembly
Diode""-- Finisher

plate

Illumination~

Fan switch1harness \

~'.P ~".;; -, r
Fan control lever~ , <
assembly .....~ ''1

/~ I
<$' 0

Diode ---.I ,//I'l
A'

./.~

~//e -....'
~~ . (.

~~')'iidj/- »< 'I
/ ),

, j
SWitch knobJ /

Control knob

Illumination 7
bulb ~ .

v

I

RHA386A

HA-12
,-,.....
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Control knob

RHA390A

Small flat-bladed
, screwdriver

9"~ Illumination
harness

"-
Small flat-bladed"«)
screwdriver -, ~

Control base

Fan switch

PUSH CONTROL UNIT

Overhaul - Push control unit assembly (Cont'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



PUSH CONTROL UNIT

I

Overhaul - Push control unit assembly (Cont'd)
6. Remove illumination bulb.
7. Remove control case.

8. Remove illumination plate.
Be careful not to scratch control amp. when removing illumi
nation plate.
9. Remove finisher plate.
10. Remove control amp.
Be careful not to damage substrate when removing.
11. Disconnect temperature control cable.
12. Installation is in reverse order of removal.

HA-14
.. ·4



HEATER ELECTRICAL CIRCUIT

Wiring Diagram
L.H.D. MODEL

BLOWER
MOTOR

~

I GNI TI ON SWITCH
ACC or ON

L/R

I
L/R UP

L/OR cl---

*I----
I----

~
I----

@ t::::

FUSE BLOCK
(Refer to npOWER
SUPPLY ROUTINGn
I n EL sect ion. )

MODE DOOR MOTOR

VENT
B/L
FOOT
F/O
oEF

INTAKE
DOOR MOTOR

~
B

19
20
1

TI14
1211
169
815
.17

7
65
43
2 1

PUSH
CONTROL
UNIT

}
F r o m I I lumlnation

L-__.- system

(Sub
harness)

OFF 1 2 3 4
4 (

2

L i - ;:::== = G/Y------, ...------,
R/Y

To A/C system [:'-E:~T========fflfn9f]~~~I~~~ti;t~G
G/Y
G/6

-R/L

I~E~L/Y
L/W

L

,...~§~~~~~~fin L/6
L/R

L/OR

o

RESISTOR

BODY GROUND
RHA628A

HA-15
----,.--_-----4.



HEATER ELECTRICAL CIRCUIT

Wiring Diagram (Cont'd)

R.H.D. MODEL

BLOWER

c:J
IGNlTION SWITCH

ACC Or"' ON

L/R

I
L/R UP

L/OR
E i-t=:
~

® t=
FUSE BLOCK

(Refer"' to "POWER
SUPPLY ROUTING"
in EL section_)

MODE DOOR MOTOR

INTAKE
DOOR MOTOR

gj~=Eb ~
L-H--+-l-++-++-+-I----4-__.. L/ 0 R~ I

'

8
19
20
1

PUSH
CONTROL
UNIT

L:==~:}From illumination
system

BODY GROUND

(Sub
harness)

r-, OFF 1 2 3 4
I?l
12' )

26 )

27 FAN
123 0 C) o SWITCH
12E 0 0 ()

RESISTOR

E=F===#=tHffi=~G/Y------'~R/Y

[

LGTo A/C system LG/B
L/ORG/Y

G/B
~R/L-rn--

lum~~L/Y
L/W

L

r+i€~~~~~§~l L/8
L/R

L/OR

RHA632A

HA-16
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Valve press point

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 qulckly 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



PRECAUTIONS FOR REFRIGERANT CONNECTION

Torque wrench

SHA896A

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.

• After disconnecting tubes, plug all openings immediately
to prevent entrance of dirt and moisture.

Plug

a-ring

Apply com
pressor oil.

N.G.

N.G.

O.K.

SHA058

Inflated portion

SHA897A

SHA898A

• 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.

• 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.

HA-18
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NVR 1408 model

": Special tool or commercial equivalent

PREPARATION

SPECIAL SERVICE TOOLS

!Irl
"
I,
I

Tool name
Tool number

KV998VROOl
Clutch hub puller

KV99231010*
Clutch hub wrench

KV99235160*
Nut wrench

Description

Removing clutch disc

Removing shaft nut and clutch disc

Removing lock nut

DKV-14C model
*: Special tool or commercial equivalent

Tool number
Tool name

KV99231162*
Clutch disc wrench

KV99232340
Clutch disc puller

KV99234330
Pulley installer

Description

Removing shaft nut and clutch disc

Removing clutch disc

Installing pulley

HA-19 .,-
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SERVICE TOOLS

Tool name

Manifold gauge

Charging hose

Charge valve

Thermometer

Vacuum pump

Electric leak detector

PREPARATION

Description

~
-

% Cl
-~ ~-

~,

... ..,....,

Nominel sensitivity:

15· 25g (0.53 . 0.88OZ)/Y~

~·~W·

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



t
DISCHARGING, EVACUATING, CHARGING AND CHECKING

In service AIC system 1
*1

When it is necessary to replace When it is not necessary to
parts replace parts

~ •Check the spot where mal- I Check the spot where
function occurs. refrigerant leaks.

Point-J ~ ~

Discharging [ Repair. I
~ ~

Replace parts. I Add refrlqerant ,
1

I

New AlC system

Point-2 ~

Evacuating

Run pump for over 5 minutes.

Point-3 1 Point-4

Checking airtightness
N.G. .r Repair. 1

*2 lo.K.

Once evacuating Twice evacuating

On condition that pump operates On condition that pump operates

over -98.6 kPa (-986 mbar, -740 below -98.6 kPa (-986 mbar,
mmHg, -29.13 inHg) and with low -740 mmHg, -29.13 inHg) and

humidity on a clear day. with high humidity on a rainy day.

Point-5 l Point-6

*Evacuating Charging

Run pump for over 20 minutes. Open high-pressure valve of rnanl-
fold gaugeand charge refrigerant
into system. When low-pressure
gauge reading is 98 kPa (0.98 bar,
1.0 kglcm1 , 14 psi), completely
close high-pressure valve of mani-
fold gauge and stop charging.

Point-3 ~
N.G.

Checking airtightness

Point-5 lOK

Evacuating

Run pump for over 20 minutes.

Point-7 ~
Charging

~
N.G.

Checking refrigerant leaks

n the details of malfunction ~ O.K.

ration depends on the performance Check operation of AIC system.
* 1: Depending 0

*2: Working ope
of the pump and the weather.

...
HA-21

._.._- ---_ ..- .......
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

IPoint-1!

Discharging
Slowly open the valves to discharge only refrigerant. If they are
opened quickly, compressor oil will also be discharged.

To high-pressure
service valve

•
@l High

~~.-~.~f\)
: \ Slowly open

l~ I)

To low-pressure
service valve

.'C3IiI_"
SHA240B

To low-pressure To high-pressure
service valve service valve

• •
Low

Open .'

Vacuum pump SHA241 B

Elevation Vacuum of system"
m (ft) kPa (rnbar, mmHg. inHg)

0(0) 101.3 (1,013,760,29.92)

IPoint-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) 98.0 (980.735.28.94)

600 (2,000) 94.6 (946, 710, 27.95)

900 (3,000) 91.3 (913,685,26.97)

.: Values show reading of the low-pressure gauge.

IPOint-3/
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.

IPoint-4!
Repair
If a malfunction is noticed under IPoint-31 above, locate and
repair the leaking point using the following table as a guide.

Leak at/around pipe connection Leak at/around gauge manifold

• 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)

• Malfunctioning charging hose
• Gauge improperly installed
• Malfunctioning valve
• Malfunctioning packing, etc.

I
HA-22
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

To low-pressure
service valve

•

• •

rI'~tbl",....

To high-pressure
service valve•

IPoint-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.

Vacuum pump SHA241 B

IPoint-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 To high-pressure
service valve service valve •

Low ~)) C0 High

~~~.-t -CJ"'--- 'H~~. ,
Close Open

3. Charge refrigerant into system.
WARNING:
Ensure that engine is off.
1) Open high-pressure valve of manifold gauge and charge

refrigerant into system.

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

kq/crn", 14 psi), completely close high-pressure valve of
manifold gauge and stop charging.

•

RHA278

To high-pressure
service valve

fD ~'f-+' -- fU
Close

To low-pressure
service valve

SHA244B

HA-23
... -411



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Run engine at idling
(Below 1,500rpml~

To low-pressure ~ To high-pressure

~N;" valve • LO~~ $ "H:::r va lve

Turn #) ~f tl .. - .{~IO Close

m 0' out~ 1==1:0;;'='---'

r· -'1 Fan lever mode and
~ temperature dial

SHA2458 Maximum cold and speed

IPoint-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 kq/crn", 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

IPoint-7!
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
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Open

ON
Max. COLD

4
lapse of about five

•

Checking Refrigerant Level

CONDITION
Door window:

• AIC switch:
• TEMP. lever position:

FAN lever position:

• Check sight glass after a

•

minutes.

Amount of
refrigerant

Almost no refrigerant Insufficient Suitable Too much refrigerant

Check item

Temperature of high
pressure and low
pressure lines.

Almost no difference be
tween high-pressure and
low-pressure side

temperature.

High-pressure side is warm
and low-pressure side is

fairly cold.

High-pressure side is hot
and low-pressu re side is
cold.

High-pressure side is ab
normal/y hot.

State in sight glass. Bubbles flow continu
ously. Bubbles will
disappear and something
like mist will flow when
refrigerant is nearly gone.

The bubbles are seen
at intervals of 1 - 2

seconds.

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.

AC256 AC257 AC258

Pressure of svstem. Hiqh-pressure side is ab
normal/y low.

Both pressures on high
and low-pressure sides are

slightly low.

Both pressu res on high
and low-pressure sides are
normal.

Both pressures On high
and low-pressure sides are
abnormally high.

Repair. Stop compressor im
mediately and conduct
an overall check.

Che~k for gas leakage. re
pair as required, replenish
and charge system.

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 Ft 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 20 0 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.

HA-26
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

•

.--

UNION TYPE

RHA279

PLATE TYPE

RHA280

Checking Refrigerant Leaks
ELECTRIC LEAK DETECTOR
The leak detector is a delicate device that detects small
amounts of halogen.
To use the device properly, read the manufacturer's manuals.
Also perform the specified maintenance and inspections.

GENERAL PRECAUTIONS FOR HANDLING LEAK
DETECTOR
Place the probe on connection fitting and wait for 5 seconds or
more.
To check cooling unit, wait for 10 seconds or more.
Keep the probe as still as possible for one more minute.

When testing single-bolt flange, place the probe on the
opposite side of the fitting.

MEASUREMENT STANDARD
If any leak is noted with a detector having a nominal
sensitivity of 15 to 25 g (0.53 to 0.88 oz)/year, that leak must
be repaired.
• The nominal sensitivity of the detector is determined under

the assumption that all the leaking gas is collected by the
detector. Accordingly, the quantity of gas actually leaking
can amount to five to ten times the indicated value.
Generally speaking, leakage of 150 to 200 g (5.29 to 7.05 oz)
of refrigerant can cause insufficient cooling.

• Oil deposited during assembling must be wiped off before
inspection. Refrigerant easily dissolves in oil, and the pres
ence of oil can cause an error in measurement.
This precaution is important when checking a used car for
refrigerant leakage.

• If oil is noted at or around connections, it indicates that
refrigerant is leaking.

HA-27
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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 cOndenser'
tan motor
vla thermo
ew l ten

® ~ Except for Eur-op e

® ~ For Europe

Cb): For L. H. c r- I ve me de I

RHA633A

HA-28
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DESCRIPTION OF AIR CONDITIONER

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the receiver
drier, through the evaporator, and back to the compressor.
The refrigerant evaporation through the evaporator coil is controlled by an externally equalized expansion
valve, located inside the evaporator case.
FREEZE PROTECTION

The compressor cycles on and off to maintain the evaporator temperature within a specified range. When
the evaporator coil temperature falls below a specified point, the thermo control amplifier interrupts the
compressor operation. When the evaporator coil temperature rises above the specification, the thermo
control amplifier allows compressor operation.
REFRIGERANT SYSTEM PROTECTION
Dual-pressure switch

The refrigerant system is protected against excessively high or low pressures by the dual-pressure switch,
located on the receiver drier. If the system. pressure rises above, or falls below the specifications, the
dual-pressure switch opens to interrupt the compressor operation.
Fusible plug

Open at temperature above 105°C (221°F), thereby discharging refrigerant to the atmosphere. If this plug
is melted and opened, check the refrigerant line and replace receiver drier.

1

V Compressor

~D

..... - , -,., .( ..

::

~~
s

High-pressu re
gas

High-pressure
liquid

Low-pressure
liquid

Low-pressure
gas

-

Outside air

U t

f:{ .1IfW'
O:J Condenser

~[

rrT\l\l\ I\f\I\ D:l

~/
~ "'

U ~
Evaporator

~ "

.-.-.-•••' •••••••••••' .e,'.'.'-'.':;::

.r»; \I;:':

'7GZXir
:-.-.-.-.-.-.-.-.-.-.:.:.:,:-:-".-'

-:-:.:-:-:-:-:-:-.-:-:-:-.-,-.-.:~~~:

Blower motor

•

Receiver drier

Dual-pressure switch

Expansion valve

HA-29
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SERVICE PROCEDURES

L.H.D. MODEL
Refrigerant Lines

Low-pressure
(Suction)
service valve

~ : N·m (kg-m. f't-lb)

RHA634A

o (Tightening torque)

DDlwrench size)
[AJ 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)

Cooling unit

High-pressure
(Discharge)
service valve

Receiver
drier

~ 20-29
(2.0 - 3.0,14 - 22)

For hot areas

HA-30

I
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R.H.D. MODEL

~ 10·20
(1.0 - 2.0.
7 - 14)

Dual-pressure
switch

High-pressure
ID ischarge)
service valve

Condenser

SERVICE PROCEDURES

Refrigerant Lines (Cont'd)

~ 15 ·25
(1.5 ·2.5,
11·18)

~

Expansion valve

Low-pressure
(Suction)
service valve

Compressor

HA-31

Cooling unit

[8]
i24 1p

o (Tightening torque)

00 (Wrench slze]

[A] 20 - 29 (2.0·3.0,14·22)

[§] 15·25 (1.5·2.5.11 - 18)

IQ 10·20 (1.0·2.0,7·14)

~ : N·m (kg-rn, ft,lb)

AHA635A
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SERVICE PROCEDURES

Compressor Mounting

I

L.H.D. ~~' / / / 1/
model _ / ~_" __I-~_~:./_:--\U{/

(I~---/ \
~ IY;J-

Thermo control amp. U

\\\ \\
Thermistor \\\\ -

~~
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.
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AIC PERFORMANCE TEST

Performance Chart
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)
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 (Recirculatinq air)

at blower assembly inlet
Discharge air temperature at center ventilator

Relative humidity Air temperature
QC (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 pressure table

Ambient air
High-pressure (Discharge side) 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 .1 5, 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)

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-ta-compressor pressure table

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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AIC PERFORMANCE TEST

Performance Test Diagnoses

-,
I'
I

I

Characteristics revealed by the manifold gauge
readings for the air conditioning system are shown
in the following.

For how to do the performance test, refer to the
item "Performance Chart".

In the following table, the portion smeared with
ink on each gauge scale indicates the range showing
that the air conditioning system is in good order.
This range is described in Performance Chart.

Condition

I INSUFFICIENT REFRIGERANT CHARGE I
Probable cause Corrective action

Insufficient cooling.

Bubbles appear in sight
glass.

Refrigerant is low, or
leaking slightly.

1. Leak test.

2. Repair leak.

3. Charge system.

Evacuate. as necessary. and
recharge system.

IALMOST NO REFRIGERANT I
No cooling action.

A lot of bubbles or
something like mist
appears in sight glass.

AC353A

IMALFUNCTIONING EXPANSION VALVE I
Slight cooling.

Sweat or frosting on
expansion valve inlet.

AC354A

Serious refrigerant leak.

Expansion valve restricts
refrigerant flow.

• Expansion valve is
clogged.

• Expansion valve is in-
operative.

Valve stuck closed.
Thermal bulb has

lost charge.

Stop compressor immedi
ately.

1. Lea k test.
2. Discharge system.
3. Repair leakts).

4. Replace receiver drier if
necessary.

5. Check oil level.
6. Evacuate and recharge

system.

If valve inlet reveals sweat
or frost:

1. Discharge system.
2. Remove valve and clean

it. Repl ace it if necessary.

3. Evacuate system.

4. Charge system.

If valve does not operate:

1. Discharge system.
2. Replace valve.

3. Evacuate and charge
system.

HA-35



Ale PERFORMANCE TEST

Performance Test Diagnoses (Contd)

Condition

AC355A

AC356A

IAIR IN SYSTEM I

AC359A

IMOISTURE 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/cmz ,6 psi).

Probable cause

Expansion valve allows 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 res tric t

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
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AIC PERFORMANCE TEST

Performance Test Diagnoses (Contd)

Condition

, MALFUNCTIONING CONDENSER I

Probable cause Corrective action

No cooling action: engine
may overheat.
Bubbles appear in sight

glass of drier.
Suction line is very hot.

Usually a malfunctioning
condenser.

• Check fan belt and
fluid coupling.

• Check condenser fan
motor (For hot areas
only).

• Check condenser for dirt
accumulation.

• Check engine cooling

system for overheating.
• Check for refrigerant

overcharging.

If pressure remains high in

spite of all above actions
taken, remove and inspect

the condenser for possible
oil clogging.

AC361A

IHIGH-PRESSURE LINE BLOCKED I
Insufficient cooling.

Frosted high-pressure

liquid line.

Drier clogged, or restric

tion in high-pressure line.
1. Discharge system.
2. Remove receiver drier

or strai ner and replace
it.

3. Evacuate and charge
system.

AC362A

IMALFUNCTIONING COMPRESSOR

Insufficient cooling. Internal problem in com
pressor, or damaged gasket
and valve.

1. Discharge system.
2. Remove and check com

pressor.

3. Repair or replace com-
pressor.

4. Check oil level.

5. Replace receiver drier.
6. Evacuate and charge

system.

AC363A
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AIC PERFORMANCE TEST

Performance Test Diagnoses (Cont'd)

Condition Probable cause Corrective action

TOO MUCH 01 L IN
SYSTEM {Excessive}

AC364A

Insufficient cooling. Too much oil circulates Refer to COMPRESSOR OIL
with refrigerant, causing for correcting oil level.

the cooling capacity of the

system to be reduced.

I
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COMPRESSOR OIL - For NVR 1408 (AT8UGI make)

Unit: m£ (Imp fl oz)

Adjusting procedureAmount of oil drained

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) Above 90 (3.2)"

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
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COMPRESSOR OIL - For NVR 140S (ATSUGI 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 90 (3.2)'"

Below 90 (3.2)

Draining amount of oil

from new compressor

200 (7.0) - [Amount of

oil drained + 20 (0.7)]

90 (3.2)

.. If amount of oil drained is greater than under

normal circumstances, flush air conditioner system with

refrigerant. Then install new compressor. [200 mQ

(7.0 Imp fl oz) of oil is changed in compressor service

parts.]

Example:
Unit: m£ (Imp fl oz)

Amount of oil drained

from used compressor

1la (3.9)

70 (2.5)

Draining amount of oil

from new compressor

70 (2.5)

90 (3.2)

(b) When oil contains chips or foreign material;
After air conditioner system has been
flushed with refrigerant, replace receiver
drier. Then install new compressor. [200
mQ (7.0 Imp fl oz) of oil is changed in
compressor service parts.]

HA-40



COMPRESSOR OIL-For DKV-14C (DIESEL-KIKI make)

Checking and Adjusting

The oil used to lubricate the compressor is circu- 4. Check the purity of the oil and then adjust oil

lating with the refrigerant. level following the procedure below.
Whenever replacing any component of the system

(a) When oil is clean;
or a large amount of gas leakage occurs, add oil to
maintain the original amount of oil. Unit: mQ (Imp fl oz)

OIL CAPACITY

Applied model

Capacity
Total in system

Unit: mQ (Imp fl oz)

All models

200 (7.0)

Amount of oil drained

Above 70 (2.5)*

Below 70 (2.5)

Adjusting procedure

Oil level is right.
Pour in same amount of oil
as was drained out.

Oil level may be low.
Pour in 70 mQ

(2.5 Imp fl oz) of oil.
Amount of oil which can
bedrained

Compressor (Service
parts) charging amount

70 - 120

(2.5 - 4.2)*
* If amount of oil drained is much greater than under

normal circumstances, flush air conditioner system
with refrigerant. Then pour 200 mQ (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 com

pressor.

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 compressor
is cooled. Remove oil while compressor is warm
[maintained to 40 to 50°C (104 to 122°F)] .

3. If the amount is less than 70 mQ (2.5 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 other foreign

material;
After air conditioner system has been flush
ed with refrigerant, replace receiver drier.

Then pour 200 mQ (7.0 Imp fl oz) of oil

into air conditioner system.

CHECKING AND ADJUSTING FOR
COMPRESSOR REPLACEMENT

200 mQ (7.0 Imp fl oz) of oil is charged in com

pressor (service parts). So it is necessary to drain

the proper amount of oil from new compressor.
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-41
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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 mQ

(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: mQ (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 mQ (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 replaclnq 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
11.0 - 1.5,
7 - 111

Key

Magnet coil

pUlle Y

lMagnet clutch assembly

~ 29 - 39 13.0 . 4.0, 22 . 29)

Clutch disc

Center bolt
~ 9.1 -11.8 10.93 -1.2, 6.7 - 8.7)

~: N·m (kg-m, ft-Ibl

RHA283
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COMPRESSOR - Model NVR 140S (ATSUGI make)

KV998vROOl Compressor Clutch
REPLACEMENT

• When removing center bolt, hold clutch disc with clutch disc
wrench.

• Using clutch disc puller, clutch disc can be removed.

SHA0526

ADJUSTMENT

• When assembling clutch disc, adjust disc-to-pulley clearance
with shims.

INSPECTION
Clutch disc
If the contact surface shows signs of damage due to excessive
heat, the drive plate and pulley should be replaced.
Pulley

Check the appearance of the pulley assembly. If the contact
surface of the pulley shows signs of excessive grooving due to
slippage, both the pulley and drive plate should be replaced.
The contact surfaces of the pulley assembly should be cleaned
with a suitable solvent before reinstallation. .
Coil

Check coil for loose connection or cracked insulation.

BREAK-IN OPERATION
When replacing compressor clutch assembly, do not forget
break-in operation, accomplished by engaging and disengaging
the clutch about thirty times.
Break-in operation raises the level of transmitted torque.

$HA703B

Coil

• Spark plug gap gauge

KV99235160 • Bend down pawl of lock washer.

• When removing pulley, remove lock nut with nut wrench.

PulleyClutch disc

cOC
After flattening lock washer tab,
loosen lock nut. SHA053B

0.3 - 0.6 Adjusting shim
10.012 ·0.0241 [Thickn8S$ - 0.1, 0.3, 0.5, 0.8

10.004,0.012.0.020.0.03111

{/~~"...~

Unit: mm (in)
AHA843
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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
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COMPRESSOR - Model DKV-14C__=..:..:.~~~~{D~I§ESSEEL-KIKI___l rnake)

Thermal~ 15 . 1~rotector
(1.5-1 8 1___-' , 1-13)

~ 20-24 (2 0, -2.4,14 -171

Shaft e Is a assembly

Magnet clutch
assembly

Snap ring

Clutch disc

n'c/~s,~w
~ 3-4

10.3 - 0 4, ,2.2· 2.9)

Magnet coil

Pulley

~: N·m [k g-m, ft·lb)

AHA402
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COMPRESSOR - Model DKV-14C (DIESEL-KIKI make)

KV99231162

Compressor Clutch
REMOVAL
• When removing center bolt, hold clutch disc with clutch disc

wrench.

SHA821 B

I

KV99232340

Clutch disc

~
~

Pulley

SHA822B

Coil

SHA703B

• Using clutch disc puller clutch disc can be removed easily.

INSPECTION

Clutch disc
If the contact surface shows signs of damage due to excessive
heat, the clutch disc and pulley should be replaced.

Pulley
Check the appearance of the pulley assembly. If the contact
surface of the pulley shows signs of excessive grooving due to
slippage, both the pulley and clutch disc should be replaced.
The contact surfaces of the pulley assembly should be cleaned
with a suitable solvent before reinstallation.

Coil
Check coil for loose connection or cracked insulation.

INSTALLATION

• Position coil assembly on compressor body. Be sure that
the electrical terminals are reassembled in the original
position. Install and tighten coil mounting screws evenly.

HA-48
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COMPRESSOR - Model DKV-14C (DIESEL-KIKI make)

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

Shimts)

Compressor Clutch (Cont'd)
• Press pulley assembly onto the neck of coil assembly using

• KV99234330 pulley installer.

.... • Wipe oil thoroughly off the clutch surface.

SHA8338

SHA051C

0.3·0.6 mm
10.012 - 0.024 in)

~

SHA052C

• Check clearance around the entire periphery of clutch disc.
Disc-ta-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.
Break-in operation raises the level of transmitted torque.

Thermal protector

AHA113

Thermal Protector
INSPECTION

• When servicing, do not allow foreign material to get into
compressor.

• Check continuity between two terminals.

HA-49
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Passenger compartment

Engine compartment

o

For h~t areas

Condenser fan motoriJ~~~
This Illustration is for L.H. drive modals.
For R.H. drive models, it is basically same.

AIC COMPONENT LAYOUT

Thermoswitch
(For hot areas)

Dual-pressure switch
~-I -~-~

HA-50
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AIC COMPONENT LAYOUT
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AIC ELECTRICAL CIRCUIT

Wiring Diagram

I
I GNI TI ON swITCH j

ON or STARTI
BA TTERY CV i a I
fusible I ink-Green)

THERMO
SWITCH

®

THERMAL

~ ~'"

~"Ub cacnee~

~
CONDENSER
FAN
MOTOR

®
W@)
'<'"-,

'"'"

L.H.D. MODEL

(Eng i ne room harness)
DUAL- BODY
PRESSURE GROUND
SWITCH (ill)

~~~:/-R---~1----+---+-------

.....

®

'" -' --'
I I I
'" ~ .....
'" " '"

'" --'
I I

".. c

"' "'

'"I
'"

HA-52

® IWOO III rtmil rn [ID"N M I~M~IIII mill;111

I' f4 00 III ~I M~ ~$J4 00 I~bi1IIIlW!I;1 III
s ~ ~ S CONTROL UNIT
(Refer to EFI!.EC sect Ion. )

'" >- '"-, -, "-
--' '" ea

@)E$ ®Ew ®~
CBroW8±t( (GraY)~ 0Nhite~
@) ® ®

'" s- '"-, "- -,
--' o <D

I I

@)

(E. F. r. harness)

JI I
'"'">- -, '" " "--, " -, -, e"'''

~@)

~ocm1-0
OV)ocz
Iw
I-V)

@)

~Et~/G

F. I. C. D- lSOLENOID
VALVE

<D

ENGINE j
GROUND _

I
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AIC ELECTRICAL CIRCUIT

Wiring Diagram (Cont'd)

FUSE BLOCK
(Refer to "POWER
SUPPL Y ROUTI NG"
in EL sect ion. )

J I GNI r r ON SWI TCH
~-----II Ace Or ONBLOWER

MOTOR

~
®~

;l: '"

~ 1'-----------'

T L/R- §fiA,
~L/R- _

~------L/OR- I f-

t=
f------
f------
f-------

@t:=
'--------'

UP...

MODE DOOR MOTOR

~
..:r::; VENT
~IH 8/L
-I".., FOOT

....I~ 6~~

INTAKE
DOOR MOTOR

S. M. J.
[Refer to last page
(Fo I dout page). ]

dm==t=11
POSlTION~~~::Fb I.~ SWI TCH

e-+-J-f+-++--++---++---Hr L/O R---ffJ Ii1I-, ~

(Ma i n
harness)

~ ~ THERMO~ ~ CONTROL AMP,
_L/ORffi' L/OR 0
---LG HI LG---------+-------~ '""-+-I-+-J----I+-+t-+-t----t--r-~-7L~:::::A;;1 •

~- L/OR----tj:J--LG/R H3 LG/R--- -----, THERMISTOR

@)

'

a
19
20
21

PUSH
CONTROL
UNlT

}
F r o m Illumination

~--~ system

CSub
harness)

o
[
o

27
26

I"-'OFF 1 2 3 4
C

I ®
'-+-+---- G/Y----------------++-------1 R/Y

• L/G Y+-++-+H-t-tti---J::::t===-;:-;LG_;;_
"--+---L/OR-

L~===t=== G/Y-G/8-
-R/L- I--

,.----------1f+-+t-tt-it=====t:t==== ~: 0

lL~~~~~~~~~B~~~L/ Y -
l/W-

L/~= O:r
L/R

l.,/OR

J

RESISTOR

:) Q
l~-

l :J}-
I LLUMI NA T I ON..:::l. - -- -

BODY GROUND

For Europe

Except for Europe

SHA138C
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AIC ELECTRICAL CIRCUIT

Wiring Diagram (Cont'd)

R.H.D. MODEL

~
THERMO-

U SWITCH

©

~""' ria r-rre••'

~
CONDENSER
FAN
MOTOR

©

w®
~m

"
~

m

r
BATTERY (V i a I
fusible I ink-Green)

AIR
CONOI TI ONER

~[1
~~~@)
00 ,,'\, D::~)- O::;~~

" t::I....J 0" o'\."

""~ ~O';L-- -----.J

r
I GNITI ON SWI TCHl

ON Or START

(Eng i ne room harness)

- -- -DUAL-
PRESSURE BODY
SWITCH GROUND
~ ~ @)
~L'Q-LG

LLG/R------------+-----+------Jf--------------

>- '" ~

-, J -,

'" m

®EW2J ®$J c/ol(8rOW~ Mlh l"te)

® @~
>- '" ~

::: -, -,
.-' m

®
@)

~~~/l
F. 1. C- D. m
SOLENOID 0
VALVE ENGINE~ QID

GROUND _

et:
o
V)
V)

W
et:
a,
:L
o
U

~2~<HJ
:LW
et:....
wo
I et:
1-0..

(E- F. L harness)

m ~

>- ;;; ~ '" "--, -, "- '"'" m ---' m --' .-'

I I I I I I
:; .. '" ::; ....

'" '" '" .o

(ill I WlJZ¥1111 Eml fX@ [IDjJ f1jXI N4~1111 W lid I1

11 f'J mill I bdXfIDfl rn~J It:;~ I1II ~"119 I11

E- C- C- S CONTROL UNIT
(Refer to EF&EC section.)

I-'--.
':/.:
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r AIC ELECTRICAL CIRCUIT

Wiring Diagram (Cont'd)

J I GNlTI ON SWITCH
.------1

1
ACC or ON

FUSE BLOCK
(Refer to "POWER
SUPPL Y ROUTI NG"
in EL sect ion. )

UP..I
r-------,-- t;~=

-------L/OR _J..JlnTI-----J

BLOWER
MOTOR

~
®~

~ '"
" "--' --'

MODE DOOR MOTOR

G'~t ~~
rF~~~~~~~~~~~~L~J:~~ 0 Ir••~rgD=:::3>!._:tlutt ~%L,R L 4 FOOT

L/W B/L
L/B VENT

L
B

®
INTAKE
DOOR MOTOR

S. M. J.
mefer to last page
(Fo I dout page). ]

G/Bt~~=I==1J POSITION
r-t---G/T 0 r;]iJj- I SWI TCH

.-.J-+---I-+--++-H-t-r----M>-- L/O R ~ ~

(Ma in
harness)

~ r;;;-;) THERMO~ ~ CONTROL AMP.

=-=~--~~:~: ~~::~-----------+-------------, r--l----l------t++f-++--++-+to----;:::=-"7~~i'!:§J ORmHOR
El ®

11
8

19
20
21

1314
1211
169
815

.t!J7
'615
~t3
~tt=

PUSH
CONTROL
UNIT

~}From illumination
system

®' For Europe

®' Except for Europe

BODY GROUND

(Sub
harness)

4
(

3

Q

-2 J

2

Q ) ;.J.

26
27
23

24

I LLUMI NA TI ON..:c'i

28

?'

1"- OFF 1

21
20

11 ~

11,
RESISTOR

I ®
4--+---- G/T-----, r---

e L/G-·-------------tt-------r-H-t-1--h~J+_++__1--1==E=~t~;Jj=re

L--====1===G/Y~G,S-
-R/L- f---

I~E~ = OL/T-
L/W

L
L/B-

-i=f!~~~~~~~~~ L/Rr L/OR

\~L~ r+=fif~~~~O~~
~::,::,::,::,~ 11 11
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~~~
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses
for Quick and Accurate Repair

CHECK IN

LISTEN TO CUSTOMER
COMPLAINTS AND CONFI RM.

<Reference item

INVESTIGATE ITEMS YOU

SHOULD CARRY OUT RELATED
TO EACH SYMPTOM.

Symptom Chart
(See page HA-58 - 59.)

---~-~-------~~--
ELIMINATE GOOD SYSTEM{S)I
PART(S).

Preliminary Check
(See page HA-60 . 64.)

CHECK MAIN POWER SUPPLY
AND GROUND CIRCUITS.

Main Power Supply
and Ground Circuit
Check
(See page HA-55 - 66.)

• Harness Layout
for A/C System

(See page HA-57.)

Electrical Com
ponents Inspection
(See page HA-83 - 85.)

Malfunctioning
partts)

O.K.

ELIMINATE GOOD PART{Sll
HARNESS{ES)/CONNECTOR(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.)

I
I
I
I
I
I
I
L~ ~ _

N.G.

CHECK OUT

..,---_...__...-.....-..;
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TROUBLE DIAGNOSES

Symptom Chart
DIAGNOSTIC TABLE

Main Power

PROCEDURE
Preliminary Diagnostic Supply and

Check Procedure Ground Circuit
Check

..... M eo
r--, r-. r-.

REFERENCE PAGE 0 ..... C'l M <:t 0 C'l -er l!) O"l io l!) to io
U? to to to to re r-. r-. r-. r-. to to to to
« <i: <i: <i: <i: « <i: <i: <i: <i: <i: <i: <i: <i:
I I I I I I I I I I I I I I

>- ~-c c
0 0

Q; Qj
"1J "1J
0 0
E E
q 0
I I
...J ...J

0 0
LL. LL. ..... C'l M <:t U')_. e ~ '" e ~ ci...... C'l M <:t U') :J~ ~ ~ ~ ESYMPTOM .;,&. -'" -'" -'" -'" "1J "1J "1J "1J "1J

-~ '"C,) C,) C,) C,) C,) '" '" '" '" '"'" '" '" '" '" C,) C,) C,) C,) C,) c "2s: ..c s: s: s: 2 0 0 0 2 ~
C,) C,) C,) C,) C,) 0. 0. 0. - ..,
i::- i::- i::- i::-

n. Cl. 2 ci::- u C,) C,) u u Ql 0

'" '" '" '" '" -.;::; -.;::; -.;:::; -.;::; -.;::; '"
..,

C,)
c c c C ." ." CC ." ." 0 0 0 0-- -~ -- -- -- 0 0 0 ~ ~

E E E E E LL LL. C,) Ec c c c c-- -- -- -- -- Cl Cl Cl Cl Cl « .c ...
"§ - - - 0> « '"~ '" ~ -~ '" '" -~ -~ :;tt a: -- -- U') 0 s:
c, c, c, 0 0 0 0 Cl ..... ..... a.. ~

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 F/D 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)

lllurninatlon 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 portlon.)

HA-58
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::I:»
I

U1
(D

0 0 Blower motor HA-83

0 0 Resistor HA-83

0 0 0 A/C switch HA-84

0 0 0 REC switch -

0 0 VENT switch -

0 0 B/l switch Push -
control

0 0 FOOT switch unit -

0 0 FID switch -

0 0 0 DEF switch -

0 0 0 0 0 Fan switch HA-83

0 Mode door motor -

0 0 Intake door motor -
0 0 0 A/C relay HA-85

0 0 0 Thermo control amp. HA-85

0 0 0 0 Dual-pressure switch HA-84

0 0 0 Compressor (Magnet clutch) -
Compressor

0 0 0 Thermal protector HA-84

0 0 0 E.C.C.S. control unit Refer to EF
& EC section

0 IIIum ination system Refer to
El section

0 Knob illumination -

0 0 0 0 0 0 0 0 Harness -

--

m
iD
n......
0"
~

o
0
3
"tl
0 -f;j
lI) JJ
;j... en 0'":; '< c:
'" 3 m"tl
lI) 't:J r-n... - mo' 0
;j 3 c

0 >
:::r C)
m Z
:1 0- en
0 m
0 f/)
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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.

No ~ Go to Diagnostic Procedure 3.
I

Is intake door in "Fresh" position 1---1

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?)

1Yes

Is intake door in "R EC" position ~I Go to Diagnostic Procedure 3.
I

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?

1Yes

Is intake door in "Fresh" position~I Replace control amp. built-in

Iwhen FID switch or DEF switch push control unit.

is pushed?
(Can you hear air moving from
the intake unit?)

IYes

._._-

I INSPECTION END

HA-60
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PRELIMINARY CHECK 2
Ale does not blow cold air.

TROUBLE DIAGNOSES

Preliminary Check (Cont'd)

IS BLOWER MOTOR OPERAT· I
ING NORMALLY?

DOES AIR FLOW FROM
VENTS?
Condition
• Ignition switch, AIc switch,

and fan switch are ON.
• Mode lever is in VENT

mode and temperature lever
is in full cold position.

O.K.

Yes No

CHECK BLOWER
MOTOR
OPERATION.
Go to Diagnostic

Procedure 1.

CHECK FOR EVAPORATOR
COl L FREEZE UP.

Remove intake unit. Check if
evaporator freezes.

CHECK COMPRESSOR BELT
TENSION.

Refer to MA section.

1N.G. O.K.

Adjust or replace I
compressor belt

N.G. , CHECK COMPRESSOR
I~ OPERATION.

OX

CHECK REFRIGERATION
CYCLE PRESSURE WITH
MANIFOLD GAUGE
CONNECTED.
Refer to Performance Chart.

N.G.
(Freeze up)

OK
(Does not
freeze up)

CHECK SIGHT GLASS.

Refer to "Check ing Refrigerant
Level" distribed in
DISCHARGING, EVACUAT
ING, CHARGING AND
CHECKING.

O.K. N.G.

CHECK FOR
REFRIGERANT
LEAKS

tN.G.

Go to Performance Test ,
Diagnoses.

OK CHECK VENTILA
TOR DUCT FOR
AIR LEAKS.

CHECK THERMO CONTROL
AMP. OPERATION.

Refer to Electrical Components
Inspection.

I Go to Diagnostic Procedure 4 I

CHECK AIR MIX DOOR
ADJUSTMENT.
Refer to DOOR CONTROL.

N.G. CHECK EVAPORATOR
OUTLET AIR TEMPERA
TURE.
Refer to Performance Chart.

1ox
CHECK THERMO CONTROL
AMP. OPERATION.

Refer to Electrical Components
Inspection.

HA-61



TROUBLE DIAGNOSES

Preliminary Check (Cont'd)

PRELIMINARY CHECK 3: FOR L.H.D. MODEL ONLY
Magnet clutch does not operate in DEF mode.
• Perform PRELIMINARY CHECK 2 before referring to the following flow chart.

With engine running, does

magnet clutch engage normally

when A/C switch and fan switch
are ON?

I Yes
T

N°I I.i Go to Diagnostic Procedure 4.

I

Push A/C switch and turn A/C
system OFF. Make sure that
magnet clutch is disengaged.

1
With engine running, does No J Replace control amp. built-in

Imagnet clutch engage normally I push control unit.

when DEF switch and fan switch

are ON?

1Yes

INSPECTION END

HA-62



PRELIMINARY CHECK 4
Air outlet does not change.

TROUBLE DIAGNOSES

Preliminary Check (Cont'd)

DOES AIR COME OUT FROM EACH DUCT NORMALLY WHEN EACH MODE SWITCH ~I Go to Diagnostic IIS PUSHED WITH IGNITION SWITCH AT ACC? Procedure 2.

~
Indicator illuminates

Air outlet_. .... • @ •
~.. ,.I ....1 ....;1 Except for Europe For Europe....

0 VENT.. VENT....
0a> ,.I FOOT & VENT FOOT & VENT"'0

0 •:2 ....1 0 FOOT FOOT, DEF & VENT

WJ 0 FOOT & DEF FOOT. DEF & VENT

~ 0 DEF DEF & VENT

Air distribution ratios

E>ccept for Europe For Europe

VENT B!L FOOT Fin OEF VENT B/L FOOT Flo OEF..... ....
....J @.

~
.... .... • $.

~.. ...... ....... 1%1 .. ...... ....1 ....if 1%1
100 i

I
i ,00I I I I I I1 1 I 1 I 1 1 II 1 1 I I I 1 II I I I I1 1 1 I

I I 1 I I 1 - -----t -- 79
I DEF II I 1 I ----,-- -_ 7~

I I I I I VENT 1 I 1I VENT I __1__ ------l __ 63 I 1 I OEF II 1 I I I I I 11 I I I I I II 1 I -----r-- 50 I ------r ----1- - 60
1 1 I 1 I I

I II -----+----, - ---1---- 40 I _---+__ 38II I I I 1
I

---+---- --1-- 36I I I I 1 I I II I I I I 1 1 I I
I I 1 I I I

,
11 FOOT I

FOOT II
I I 1 I I I I II

I 1 I I 1 I I1 I 1
I I ! i I I I I I I

0 I I I
0

Yes

I INSPECTION END I
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TROUBLE DIAGNOSES

Preliminary Check (Cont'd)
PRELIMINARY CHECK 5
Noise

Check where noise

comes from.

com pressor.

Fix the line tightly. IFix the line with
rubber or some vibra

tion absorbing material.

Readjust belt tension.
Refer to ENGINE
MAINTENANCE
in MA section.

The pullv center does
not match.
Readjust the pully
center.

I
HA-64
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Thermo control amp.
connector ®

L~ ~
IOSQIIItl!CT

18

~

TROUBLE DIAGNOSES

Main Power Supply and Ground Circuit Check
POWER SUPPLY CIRCUIT CHECK FOR AIC SYSTEM
Check power supply circuit for air conditioning system.
Refer to "POWER SUPPLY ROUTING" in EL section and AIC
ELECTRICAL CIRCUIT.

THERMO CONTROL AMP. CHECK
Check power supply circuit for thermo control amp. with ignition
switch ON.
1. Disconnect thermo control amp. harness connector.
2. Connect voltmeter from harness side.
3. Measure voltage across terminal No. ® and body ground.

Voltmeter term inal
Voltage

8
co RHA406A

Body ground Approx. 12V

Thermo control amp.
connector ®

~~
IOSClIMIlECT

18

Check body ground circuit for thermo control amp. with ignition
switch OFF, AIC switch ON and fan switch ON.
1. Disconnect thermo control amp. harness connector.
2. Connect ohmmeter from harness side.
3. Check for continuity between terminal No. @ and body

ground"

Ohmmeter terminal

..

Continuity exists: O.K.
RHA509A

EB 8

@ Body ground

HA-65

Continuity

Yes



__er

EO
Push control unit
connector ®

Itmmm
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.

AHA431A

Voltmeter terminal
Voltage

e
Body ground Approx.12V

I

Push control unit
connector ®

1EHtif!±E1
B

AHA432A

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.

HA-66



TROUBLE DIAGNOSES

Harness Layout for Ale System
Passenger compartment

Heater unit
Intake unit

®

Engine compartment

E.F.1. harness

R.H.:@)-, ;

R.H.:@)-2 :

This illustration is for LH. driv,e models.
For R.H. drive modals, it is basically same.

Engine room harness

@ Dual-pressure switch

® AIC relay
L.H. : @-1 : Compressor

(Magnet clutch)
L.H. : @-2 : Compressor

(Thermal protector)

RHA642A

Compressor
(Magnet clutch)
Compressor
(Thermal protector)

Mode door motor
Push control unit
Fan switch
Thermo control amp.
Resistor
Blower motor
Intake door motor

Main harness

®
®
®
®
®
®
®

HA-67
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• All connectors shown in this illustration are unit side connectors.
• The unit side connectors with a double circle "0" are connected to the harness side connectors

shown in the" Harness Layout for Ale System". (See page HA-67.1
• The terminal numbers in the connector coincide with the circuit numbers surrounded by a single circle " 0 ..
•. These switches are built in push control unit and mechanically linked to corresponding switches.
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• All connectors shown in this illustration are unit side connectors.
• The unit side connectors with a double circle "0'" are connected to the harness side connectors

shown in the" Harness Layout for Ale System". (See page HA-57.l
• The terminal numbers in the connector coincide with the circuit numben surrounded by a single circle" 0 "
*. These switches are built in push control unit and mechanically linked to corresponding switches.
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TROUBLE DIAGNOSES

·.~t.

referring to the

(Go to next page.)

HA-70

Diagnostic Procedure 1
SYMPTOM: Blower motor does not rotate.
• Perform PRELIMINARY CHECK 2 before

following flow chart.

Note:
If the result is N.G. after checking circuit continuity. repair harnessor
connector.

Check if blower motor rotates
properly at each fan speed.

Conduct check as per flow chart
at left.

m DJ ~ [JJ 4! e
CHECK POWER SUPPLY
FOR BLOWER MOTOR. s c 0 E
Disconnect blower motor

(Go to next page.)
harness connector.
Do approx. 12 volts exist be" Check 15A fuses at fuse block.
tween blower motor harness N.G. (Refer to "POWE R SUPPLY
terminal No. @ and body ~..

ROUTING" in EL section and
ground? AIC ELECTRICAL CIRCUIT.)

lE] O.K.

Check circuit continuity be- N.G. Reconnect blower motor harness
tween blower motor harness connector.
terminal No. ® and body
ground.

O.K.

CHECK BLOWER MOTOR.
(Refer to Electrical
Components lnspection.]

N.G.

Replace blower motor.

[i

CHECK BLOWER MOTOR ~I Disconnect blower motor and
CIRCUIT BETWEEN BLOWER resistor harness connectors.

MOTOR AND RESISTOR.
I!] NoteDo approx. 12 volts exist be-

tween resistor harness terminal Check circuit continuity be-
No. ® and body ground? tween blower motor harness

terminal No. @ and resistor
O.K. harness terminal No. @.

A

B
IlSaMI":CT

~J~ E()

[Y]

00
·cb~

-=
RHA407A

[5]

~~
D1SCOM":CT

E()
LfW

[illBlower motor 00connector ®

Continuity exists: a.K.

• OFFO~ ] ..
==

FlHA610A '"

[i Resistor ®

,:1~'~
aJIOECT

£)

00
-cbI :2 :3 "==

'::

RHA408A

I!]

~i)
Blower motor Resistor
connector @ connector ®

e m~
LfW [ill LfW

RHA51SA

-. Flow chart
INCIDENT No.

1 Fan fails to rotate. DJ

2
Fan does not rotate et [2J
l-iipeed.

Fan does not rotate at -
3 2-iipeed.

3

Fan does not rotate et
~4

3-iipeed.

Fan does not rotate at
~5 4-iipeed.

,



TROUBLE DIAGNOSES

RHA511A

Diagnostic Procedure 1 (Cont'd)

1[[ B C 0 E

~ [3] @] ~

CHECK RESISTOR AFTER
DISCONNECTING IT.
(Refer to Electrical Com-
ponents Inspection.)

OK N.G.

I Replace resistor.

Reconnect resistor harnesscon-
nector.

[Ij ~ ~ [.-1
lful~

~

CHECK FAN SWITCH
CIRCUIT.

Do approx. 12 volts exist be-
tween each fan switch harness
terminal and body ground?

Flow chart
Terminal No.

No.
Voltage

(f) e
~ ®
[3] @

Body Approx.

@] @ ground 12V

[ID ~

O.K. ['ll N.G. Note
~ ICheck circuit continuity be-

I[3]
@] tween fan switch and resistor.

~

CHECK FAN SWITCH
N.G ..I

I
~I Replace fan switch.

AFTER DISCONNECTING IT.

(Refer to Electrical Com-
ponents Inspection.)

Ii OK Note

Check circuit continuity be-
tween fan switch harness
terminal No. @ and body
ground.

OK

Replace blower motor. I

SHA182C

Fan switch
connector ®

l1ti5

Fan switch
connector ®

Qflra [ili8

Continuity exists: O.K.

RHA409A

Note:

Ifthe result is N.G. after checking circuit continuity, repair harness or
connector.

HA-71



TROUBLE DIAGNOSES

®
(Go to next page.)

Note:

If the result is N.G. after checking circuit continuity, repair harness or
connector.

Diagnostic Procedure 2
SYMPTOM: Air outlet does not change.
• Perform PRELIMINARY CHECK 4 and Main Power Supply

and Ground Circuit Check before referring to the following
flow chart.

CHECK MODE DOOR MO-

~l
Disconnect mode door motor

TOR POSITION SWITCH. harness connector.

t . Turn VENT switch ON with mignition switch at ACC Note

position. CHECK BODY GROUND
2. Turn ignition switch OFF. CIRCUIT FOR MODE DOOR

Disconnect push control unit MOTOR.
connector. Does continuity exist between

3. Check if continuity exists mode door motor harness terrni-
between terminal No. 0) or nal No.@! and body ground?
CV of push control unit har-
ness connector and body [!] O.K.

Note
ground.

4. Using above procedures, Check circuit continuity be-

check for continuity in any tween each terminal on push

other mode, as indicated in control unit and on mode door

chart. motor.

Terminal No.
Conti-Terminal No.

Mode Coriti-
nultv

switch 8j 8 nuity EEl 8

CD or @
Push eontrod Mode door

VENT unit motor

B/L CV or @ CD CD
Body

FOOT @or@ Yes
ground cIl cIl

F/O @or® CID CID
DEF ®or@

Yes
@ ®

® ®1OK
® ®

CHECK SIDE LINK.
Refer to DOOR CONTROL. (j) (Jj

® ®

O.K .

RHA411 A

~
~

Push control unit
connector ®

Mode door motor
connector @

RHA410A

WilIl!1 [Xl LJI
B

.-r-r-r------,--J ~-~,--,

\ ,<,t"" / I /1 /.1
,,(...\~\~ ....l.. , o~;" --l,,;' /

~\\~~2~'v~~,/
11\ iT2]:iT4J5 ~fXI8 [7jI

Mode door motor COnnector @
SHA142C

R.H.D.

L.H.D.

I
HA-72



Push control unit
connector ®

r
!

Diagnostic Procedure 2 (Cont'd)

1
Reconnect push control unit and

mode door motor harness con-
nectors,

I!] 1
CHECK FOR OUTPUT OF PI Replace control amp. built-in lPUSH CONTROL UNIT. 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"?

Terminal
Mode door motorNo.

Mode door
Direction

(]) ® of linkageoperation
rotation

8 8 Stop Stop

L.H.D.
model:
Clock-

8 9 VENT wise
->- DEF RH.D.

model:
Counter-
clockwise

L.H.D.
model:

I Counter-

(±) 8 DEF clockwise
->- VENT R.H.D.

model:
Clock-
wise

l o.K.

j Replace mode door motor.

TROUBLE DIAGNOSES

RHA412A

IEtHmrn/
G G/Y

Push control unit
connector ® GIY

tEmftt8
G

,

HA-73
.-.~_~_, ._.__~4



TROUBLE DIAGNOSES

~ ~
GIB Intake door motor GIB

connector ®

Diagnostic Procedure 3
SYMPTOM: Intake door does not change.
• Perform PRELIMINARY CHECK 1 (FOR L.H.D. MODEL

ONLY) and Main Power Supply and Ground Circuit Check
before referring to the following flow chart.

Intake door motor
connector ®

~

DISCONNECT

IV
L.H.D.

~
IlUCOtlHf:CT

18

RHA414A

R.H.D.

CHECK POWER SUPPLY

FOR INTAKE DOOR

MOTOR.
Disconnect intake door motor

harness connector.
Do apporx. 12 volts exist be

tween intake door motor harness

terminal No. @and body
ground?

ox

Check 1QA fuses at fuse block.
(Refer to "POWER SUPPLY

ROUTING" in EL section and AIC
ELECTRICAL Cl RCUIT.)

[[ill I

i_~.
For L.H.D. model, .;;
should exist when test leads _
are connected as shown, it
should not exist when test
leads are reversed.

L.H.D.

cll~
GIY

+

R.H.D.
Intake doordib
motor 0
connector~
® GIY

$HA143C

CHECK BODY GROUND

CIRCUIT FOR INTAKE
DOOR MOTOR.

Does continuity exist between

intake door motor harness ter

minal No. ® and body ground
when REC switch is ON?

Does continuity exist between
intake door motor harness

terminal No. (j]) and body

ground when R EC switch is
OFF?

ox

Replace intake door motor.

N.G. Disconnect push control unit

harness connector.

Note

Check circuit continuity be
tween push control unit harness

terminal No. ® ((j])l and intake
door motor harness term inal
No. ® (GJ))?

O.K.

Replace control amp. bu ilt-in
push control unit.

SHA144C

Note:

If the result is N.G. after checking circuit continuity, repair harness or
connector.

IEtHffiEBJ ~ i5
G" IGIV ill]

L.H.D.

rEkliJtrn
~G/Y

Intake GIB'",
door motor ';-';0...----------'
connector ,

® G~

~:./:.D.

(!J Push control unit
connector ®

HA-74
.. ,,,.
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~ RHA417A

Diagnostic Procedure 4
SYMPTOM: Magnet clutch does not operate with AIC switch
and fan switch are ON.
• Perform PRELIMINARY CHECK 2 before referring to the

following flow chart.

CHECK POWER SUPPLY N.G.

FOR COMPRESSOR.
Disconnect compressor harness
connector. ,
Do approx. 12 volts exist be- A

tween Compressor harness ter- (Go to next page.)

minal No. @ and body ground?

I;) ~ O.K.

CHECK THERMAL
N.G.J

Replace thermal protector. J"LPROTECTOR.
Disconnect thermal protector
harness connector.
Does continuity exist between
thermal protector harness
terminal No. @ and body
ground?

lo.K.
Check magnet clutch coil. J

~ N.G.

Replace magnet clutch. J

TROUBLE DIAGNOSES

L.H.D.

R.H.D.

..o,,~~
C::u------' ~

RHA416A

l/G

@)-1:

@D-1:

~~i"5

Thermal protector @) ·2: L.H.D.
connector fF32"\ -2' R H DfjiiiJ DlSQ....I!CT ~ • •••

~~E8
6

m Compressor
connector

,

HA-75



TROUBLE DIAGNOSES

RHA418A

Except for Europe rFVll
AlC relay m"le i(~r=L
connector~ \:7r-------,

@ For Europe
-=-----:-;~: L/G
.4'

CHECK POWER SUPPLY

Cl RCUIT AND 10A FUSE
AT FUSE BLOCK.

(Refer to "POWER SUP

PLY ROUTING" in EL

section and AIC E LEC·

TRICAL CIRCUIT.)

CHECK POWER SUPPLY FOR
AIC RELAY.

Disconnect AIC relay.

Do approx. 12 volts exist be

tween AIC relay harness ter

minal No. @, @ and body
ground?

lO.K.
---

N.G.

I
Note

CHECK AIC RELAY OPERA
TION.

Do approx. 12 volts exist be

tween AIC relay harness ter

minal No. @, and body ground?

OX

Disconnect AIC relay harness

connector.

Check circuit continuity be

tween AIC relay harness ter
minal No. @ and compressor

harness terminal No. @.

Diagnostic Procedure 4 (Cont'd)

T

RHA523A

IlSaMNECT

E8Except for

Europe

Compressor
connector

~ L/G

I!l AIC relay
connector @

~i5
AIC relay @

Except ;:~i ~O"
Europe ~

For Europe
ir-~2" LlOR

i1-"---'-,-l.';, LIaR

tb1F~1!J

CHECK AIC RELAY AFTER

DISCONNECTING IT. (Refer

to Electrical Components
Inspection)

N.G. [
~I Replace AIC relay.

LIaR

OX

Reconnect AIC relay.

RHA522A

e.-'\JNIT ]Of CONNECTOR]j

4[j'LC.C.S. control unitelY
connector

GVl!
!~-~ri:@ Si

For terminal arrangement,
refer to Circuit Diagram

RHA419Afor Quick Pinpoint Check.",

Cl
CHECK COIL SIDE CIRCUIT
OF AIC RELAY.

Do approx. 12 volts exist be

tween E.C.C.S. Control unit

harness terminal No. @ and
body ground?

ox

N.G.
f----

T

® @
(Go to next page.)

Note:

If the result is N.G. aher checking circuit continuity, repair harness or
connector.

I
HA-76



TROUBLE DIAGNOSES

RHA420A

Diagnostic Procedure 4 (Cont'd)

@
(Go to next page.)

Note:

If the result is N.G. after checking circuit continuity, repair harness or
connector.

B

T~

Check circuit continuity be-

tween AIC relay harness termi-

nal No. @ and E.C.C,S. control
unit harness terminal No. @.

I:J 11 Note
CHECK VOLTAGE FOR N.G.

Check circuit continuity be"1----+
THERMO CONTROL AMP. tween E.G.C.S. control unit
Do approx. 12 volts exist be- harness terminal No.@ and
tween thermo control amp. thermo control amp. harness ter-
harness terminal No. @ and minal No. @.
body ground?

1OK
OK

CHECK E.C,C.S. CONTROLCHECK POWER SUPPLY
UNIT.

FOR THERMO CONTROL
Refer to EF & EC section.AMP.

Go to Main Power Supply and

Ground Circuit Check.

D
CHECK BODY GROUND N.G.

Disconnect push control unit~

CIRCUIT FOR THERMO harness connector.
CONTROL AMP.

IBDisconnect thermo control amp. Note
harness connector. Check circuit continuity be-
Does continuity exist between tween thermo control amp.
therrno control amp. harness harness terminal No. @
terminal No. @ and body and push control unit harness
ground? terminal No. @.

O.K.
O.K.

I Replace tharrno control amp. I

..

RHA525A

RHA52&A

~
01".'••'"
IV
00

JeO,",;,' ]. ~
c=::U~ §

RHA421A

Push control unit
connector ®

Thermo control
dCQ.Jbamp. connectorOO®

Thermo control amp.
connector @

tOO ~15
LG/B

Thermo control
amp. connector @

~

A/C relay For
connector @ Europe

6ij G/Y~~,
Except for ~~

G/V S0
Europe

lfeFor terminal E.C.C.S. control unit
arrangement, connector ® G/Y

refer to Circuit I D 43 11
Diagram 1 CAl'llT El Cl:HECTOR .

for Quick Pinpoint Check. RHAS24A

I:J Thermo control amp.
connector @

dCQJl. ~ CllHIflT

lW/~ A If)
LlG

D

E.C.C.S. control
For terminal unit connector
arrangement, 44

refer to Circuit 11 CAJNIT]Of CONNECTOR 11
Diagram for
Quick Pinpoint Check.

HA-77



TROUBLE DIAGNOSES

Diagnostic Procedure 4 (Cont'd)

r11
CHECK PUSH CONTROL

UNIT.

Does continuity exist between

push control unit terminals

No. @ and @?

.I Replace control amp. built-in
1--"""'1I push control unit I

Push control unit
connector @ RHA527A

I Replace fan SWitch.

1
Disconnect dual-pressure switch.

~ 1 Note

Check circuit continuity be-

tween dual-pressure switch

harness terminal No. © and

push control unit harness ter-

minal No.@.

m 1O.K.

CHECK DUAL-PRESSURE
N.G.

CHECK REFRIGERANT.-SWITCH Connect manifold gauge, then

Does continuity exist between check system pressu re.

dual-pressure' switch terminals? (Refer to Ale PERFORMANCE

1ox
TEST.)

ox 1N.G.Disconnect fan switch harness

connector.

I
Check refrigerant

[!] 1 leaks.
Note

Check circuit continuity be-

I
tween dual-pressure switch Replace dual-pressure switch. Iharness terminal No. @ and fan

switch harness terminal No. @.

~ lo.K. Note

CHECK BODY GROUND O.K. CHECK FAN SWITCH

CIRCUIT FOR FAN SWITCH.
r-----

(Refer to Electrical Components

Does continuity exist between Inspection.)

fan switch harness terminal 1N_G.No. ® and body ground?

RHA528A

RHA423A

RHA422A

~
IIISrJJIUI:CT

E8

Continuity
exists: o.x.

Dual-pressure switch
connector

~

LG/R

~Fan switch
connector ®

Dual-pressure
switch connector

~@

~ Dual-pressure
~ switch connector

LG/R@

Fan switch
connector ®

~~~~i5
B

RHA424A

Note:
If the result is N.G. after checking circuit continuity, repair harness or
connector.

HA-78
·04

I e



, 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 Flo DEF REC AIC

X 0 0 0 0 0 0 ~
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 .. Go to DIAGNOSTIC
PROCEDURE 5-3.

\ I::. ~
Replace control ernp. 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.
1::.: Some indicators for VENT, S/l, FOOT, FID. DEF Or REC come on.

DIAGNOSTIC PROCEDURE 5-1

CHECK OTHER I LLUMINA- N.G.
CHECK ILLUMINATIONr------to

TION SYSTEMS EXCEPT SYSTEM.
FOR A/C SYSTEM. Refer to illumination/Wiring
Does other illumination come Diagram in EL section.
on with ignition switch and
lighting switch ON?

1O.K.

Turn ignition switch and lighting1
switch OFF.

m 1
CHECK ILLUMINATION H Replace illumination bulbts).
BULB.
Remove push control unit and
disconnect harness connectors. O.K.
Remove illumination bulb(s) and

'~check them.

(Go to next page.)

HA-79
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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.

Note

Replace control amp. built-in

push control unit.

lO.K.

CHECK BODY GROUND

CIRCUIT FOR ILLUMI·

NATION.

Does contunity exist between

push control unit harness termi

nal No. @ and body ground?

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 1o.K.

Push control unit
connector ®

[~l

[WJJ1
RHA42

"'1 Go to Diagnostic Procedure 4.

DIAGNOSTIC PROCEDURE 5-2
N.G.

CHECK MAGNET CLUTCH f------

OPERATION.
Does magnet clutch operate nor-

maly when engine ON, AIC
switch, fan switch are ON?

a lO.K.

Check circuit continuity of

L.E.D.

IN.G.

Replace control amp. built-in

push control unit.

-

RHA430A

Push control unit
connector

~------
Continuity should exist when test leads are
connected as shown, it should not
exist when test leads are reversed.

Note:
If the result is N.G. after checking circuit continuity. repair harness 0 ....

connector.

HA-SO

I



Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-3

Turn ignition switch and lighting
switch OFF.

1
Disconnect push control unit
harness connector_

a 1
CHECK POWER SUPPLY N.G.

Check 10A fuse at fuse block.f------------t.FOR PUSH CONTROL UNIT. (Refer to "POWER SUPPLY
Do approx. 12 volts exist be- ROUTING" in EL section and
tween push control unit harness AIC ELECTRICAL CIRCUIT.)
terminal No. (j}) and body
ground?

m lo.K.
Note

CHECK BODY GROUND
CIRCUIT FOR PUSH CON-
TROL UNIT.

Does continuity exist between
push control unit harness ter-
minal No. @ and body ground?

lo.K.

Replace control amp. built-in
push control unit.

TROUBLE DIAGNOSES

RHA432A

B

LlOR

lMSCOlllI:CT

EO
Push control unit
connector ®

Push control unit
connector ®

ItHtttHEl

AHA431A

Note:

If the result is N.G. after checking circuit continuity, repair harness or
connector.

HA-a1



TROUBLE DIAGNOSES
,

Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-4

Turn ignition switch and lighting
, switch OFF.

Push control unit
connector ®

ItEBffiEl
B

1
Disconnect push control unit
harness connector.

1
I

Note

RHA432A
CHECK BODY GROUND
Cl RCUIT FOR PUSH CON
TROL UNIT.
Does continuity exist between
push control unit harness termi
nal No. @ and body ground?

lO.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 ,.,...

I,
•



TROUBLE DIAGNOSES

LEVER
POSITION OFF 1 2 3 4
TERMINAL

@
® (

@
@ 9
@ Q (

@ 6 ) I

RHA399A

Continuity check

Electrical Components Inspection
FAN SWITCH
Check continuity between terminals at each switch position.

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

. -_.-....



SHA145C

TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
AIC SWITCH
Check continuity between terminals at each switch position.

Switch condition Terminal No.

L.H.D. R.H.D. Continuity
® 8

Alc DEF AIC

ON ON

ON OFF ON 'ij © Ex ists

OFF ON

DUAL-PRESSURE SWITCH

High-pressure side line pressure
Operation Continuity

kPa (bar, kq/crn? , psi)

Decreasing to
177" 216 (1.77 - 2.16,1.8·2.2,
26·31 )

Turn OFF
Does not

Increasing to exist

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)

Turn ON Exists
Decreasing to

1,863 -2,256 (18.6 -22.6,
19 - 23, 270·327)

I

/ u, '> RHA471A

THERMAL PROTECTOR

Temperature of compressor
°c (oF)

Increasing to approx. 135 ·145 (275 - 293)

Decreasing to approx. 120 -130 (248 ·266)

HA-84

Operation

Turn OFF

Turn ON



I1 I
VoltmeterThermo clon~:oll I

amp. connector

[I, 014~c+I..~/_G_1---k

~~)
COIIIET

£)
~'- \~ Thermo control amp. .~~ r( / I !/ I \' _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 Therrno 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.Dv

Except for
Europe

A/C RELAY

Check circuit continuity between terminals by supplying 12 volts
to coil side terminal of Ale relay

For Europe

SHA128C

THERMOSWITCH (For hot areas)

Water temperature
Operation Continuity°c (OF)

Decreasing to
Turn OFF Does not exist85 - 91 (185 - 196)

Increasing to
Turn ON Exists92 - 98 (198 - 208)

HA-S5
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COMPRESSOR

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

LUBRICATION OIL

L.H.D. R.H.D. Type SUNISO 5GS

Model

Type

Displacement cm' (cu inl{rev.

Direction of rotation

Drive belt

ATSUGI DIESEL-KIKI

make make
NVR 140S DKV-14C

Vane rotary

140 (8.54)

Clockwise
(Viewed from drive end)

Poly V

Capacity mQ (Imp fl oz)

Total in system

Amount of oil which can

be drained

Compressor (Service parts)
charging amount

REFRIGERANT

Type

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 (lb)

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

I

ENGINE IDLING SPEED (When Ale is ON.)
• Refer to EF & EC section.

BELT TENSION
• Refer to Checking Drive Belts (MA section).

COMPRESSOR

MOdel NVR 140S I DKV-14C

Clutch disc-pulley clearance 0.3 - 0.6
mm (in) (0.012 -0.024)

HA-86



ELECTRICAL SYSTEM

SECTIONEL
When you read wiring diagrams:
• Read GI section, "HOW TO READ WIRING DIAGRAMS".

CONTENTS
HARNESS CONNECTOR EL- 2
STANDARDIZED RELAy EL- 3
POWER SUPPLY ROUTING EL- 5
BATTERY

EL- 9
STARTING SYSTEM , EL- 17
STARTING SYSTEM - Starter - , EL- 19
CHARGING SySTEM

EL- 25
CHARGING SYSTEM - Alternator - EL- 27
COMBINATION SWiTCH EL- 32
HEADLAMP

EL- 34
EXTERIOR LAMP

EL- 47
INTERIOR LAMP

EL- 55
METER AND GAUGES EL- 57
WARNING LAMPS AND CHIME EL- 61
WIPER AND WASHER EL- 65
HORN, CIGARETTE LIGHTER AND CLOCK EL- 73
REAR WINDOW DEFOGGER EL- 74
AUDIO AND POWER ANTENNA EL- 77
LOCATION OF ELECTRICAL UNITS EL- 81
HARNESS LAYOUT

EL- 83
SUPER MULTIPLE JUNCTION (S.M.J.) EL-107

WIRING DIAGRAM REFERENCE CHART

E.c.C.S:llgnition system) ....•.....•........ , EF & EC SECTION
A/TCONTROL •..........•............. ATSECTlON
DIFFERENTIAL OIL COOLER •.......•..... " PO SECTION
4-WHEEL SKID CONTROL ..•....•.....•... , BR SECTION
ELECTRIC DOOR MIRROR.
DOOR LOCK AND POWER WINDOW ....•..•... , SF SECTION
HEATERANDAIRCONDlTIONER HASECTION



HARNESS CONNECTOR

Description

HARNESS CONNECTOR
• All harness connectors have been modified to prevent accidental looseness or disconnection.

• The connector can be disconnected by pushing or lifting the locking section.

CAUTION:
Do not pull the harness when disconnecting the connector.

[Example]

PUSH
Terminal retainer

Terminal retainer

LIFT PUSH

PUSH

PUSH
IFor-combi.-tian mtrter'

PUSH

PUSH

SEL769D

I
El-2



, 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

BATTERY

I
BATTERY

=
O~---.....

SW 1

Flows

•

L

Does not

flow ~

Does not c;>
flow

BATTERY

I
BATTERY

SW1

Flows ..

=

=
Of-----------ill-----'

SW1

L

Does not

flow <>

Does not

u, flow c> =u,

9

~
(/)

= ----I0
sw 1 BATTERY

Flows

to

Z
9

~
(/) L

sw 1 BATTERY

SEL881H

TYPE OF STANDARDIZED RELAYS

lM
1T

1 Make
1 Transfer

2M 2 Make
lM·1B _._ 1 Make 1 Break

lM 2M

1M

.,
I
I
I
\

\ ... ....

2M

,,
I,

I
\
\

...... ...._--

1T lM-l B

1T
1B

1M

, I

Y
,~

I

I
I
\
\

\
\
I,

I

./---

sEL882H
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STANDARDIZED RELAY

Type Outer view Circuit Connector symbol
and connection

Case calor

1T

@

BLACK

lM

CD =

BLUE

BROWN

GRAY

=
CD®@

2M

SEL883H
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POWER SUPPLY ROUTING
r
i

O.K. Blown

Fuse

a. If fuse is blown, be sure to eliminate cause of problem
before installing new fuse.

b. Use fuse of specified rating. Never use fuse of more than
specified rating.

c. Do not install fuse in oblique direction; always insert it
into fuse holder properly.

d. Remove fuse for clock if vehicle is not used for a long
period of time.

SEL954J

Fusible Link

A melted fusible link can be detected by visual inspection. If its
condition is questionable, use circuit tester or test lamp.
CAUTION:

a. If fusible link should melt, it is possible that critical circuit
(power supply or large current carrying circuit) is shorted.
In such a case, carefully check and eliminate cause of
problem.

b. Never wrap periphery of fusible link with vinyl tape.
Extreme care should be taken with this link to ensure that
it does not come into contact with any other wiring
harness or vinyl or rubber parts.

EL-7



NOTE

POWER SUPPLV ROUTING
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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 has an extended storage switch. turn it off.I

• 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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SEL001 K

__ Normal battery

p:-----Sulphated battery
Charging yoltage

t <,
------- Charging voltage

Charging current~___ I"'h~.n
t~in9 current

Duration of charge SE l..709 E

BATTERY
How to Handle Battery (Cont'd)
CHECKING ELECTROLYTE LEVEL
WARNING:
Do not allow battery fluid to come in contact with skin. eyes,
fabrics, or painted surfaces. After touching a battery, do not
touch or rub your eyes until you have thoroughly washed your
hands. If the acid contacts the eyes. skin or clothing, immediate
ly flush with water for 15 minutes and seek medical attention.
Normally the battery does not require additional water. How
ever, when the battery is used under severe conditions, adding
distilled water may be necessary during the battery life.

• Remove the cell plug using a suitable tool.
• Add distilled water up to the MAX level.

SULPHATION
When a battery has been left unattended for a long period of
time and has a specific gravity of less than 1.100, it will be com
pletely discharged, resulting in sulphation on the cell plates.
Compared with a battery discharged under normal conditions,
the current flow in a "sulphated" battery is not as smooth
although its voltage is high during the initial stage of charging,
as shown in the f~gure at the left.

I

Read top level
with scale

ThermOmeteri

Hydrometer

SEL442D

SPECIFIC GRAVITY CHECK
1. Read hydrometer and thermometer indications at eye level.

EL-10



Hydrometer""""" /

Thermometef~~

BATTERY
How to Handle Battery (Cont'd)
• When electrolyte level is too low, tilt battery case to raise it

for easy measurement.

SEL710E

2. Convert into specific gravity at 20 0

C (68
0

F).
Example:
• When electrolyte temperature is 35 0 C (95 0 F) and specific

gravity of electrolyte is 1.230, converted specific gravity at
20 0 C (68 0 F) is 1.240.

• When electrolyte temperature is 00 C (32 0 F) and specific
gravity of electrolyte is 1.210, converted specific gravity at
20°C (68°F) is 1.196.

Converted specific gravity (520)

1.30

.n 1.28
~
~ 1.26
~..c.
E
~

'" 1.22
>-e 1.20t>
'""ii 1.18;
~ 1.16's
~
Cl> 1.14
.!:'

'u
1.12'"c.

."

1.10

-30 -20 -10
1-221 1-41 1141

o 10
1321 lSOI

EllICvolyte temperature ·C I· F)

EL-11
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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.

I 1 .100 . 1 .220

1

CAPACITY TEST

Refer to "Chart 11".

r Above 1.220 1
1

N.G .OKl

QUICK CHARGE

Refer to "C: Quick

Charge" .

STANDARD CHARGE

Refer to "B: Standard
Charge".

•

1

SLOW CHARGE

Refer to "A: Slow

Charge".

I Below 1.100 1
+

CAPACITY TEST
Refer to "Chart 11". CAPACITY TEST

Refer to "Chart 11".

I N.G.

.-
Ready for use

• Mount battery again

and check loose ter

minals. Also, check

other related circuits.

QUICK CHARGE

Refer to "C: Quick

Charge".

-Time required: 45 min.I

CHECKING SPECIFIC GRAVITY

Refer to "Specific Gravity Check".

O.K.
+

Ready for use

1N.G.

Replace
battery.

O.K'l
Ready
for use

CAPACITY TEST

Refer to "Chart 11".
RECHARGE
Refer to "C: Quick Charge".

• If battery temperature rises above 60°C
(140° Fl, stop charging. Always charge

battery when its temperature is below
60°C (140°F).

T

O.K1
Ready

for use

~ N.G.

R"place
battery.

CAPACITY TEST

Refer to "Chart 11".

O.K·L
R"ady
for use

r N.G ....
Replace
battery .

.. "STANDARD CHARGE" is recommended in case that the vehicle is in storage after charging.

El-12
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Chart 11

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.

OX. 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 Current lA)

28B19R(l) 90

34B19R(L) 99

46B24R(l) 135

55B24R(l) 135

50D23R(U 150

55D23R(l) 180

65D26R(l) 195

80D26R(L) 195

75D31R(l) 210

95031 R(l) 240

95E41R(U 300

130E41 R(l) 330

Ready for use Go to next step,

EL-13
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BATTERY
,

Battery Test and Charging Chart (Cant'd)

A: SLOW CHARGE
Fig. 2 INITIAL CHARGING CURRENT SETTING (Slow charge)

Determine initial charging current from

specific gravity referring to Fig. 2.
~

::J:J ::J::J :J::J - ::J:J ::J
..J..J ..J

TYPE - a: a: a:a: a: a:: a:: a:: a:: a:: a:: a:: ~

CON· OlOl ...... MM tOtO - ~ ~ ...
N N N N N N M M ... w

VERTED aJaJ aJaJ 00 00 0 Ow g
~~ to'" 0'" "'0 '" "''''SPECIFIC -<t'" "'''' "'aJ r-- OlOl -

GRAVITY

Below 1_100 4.0 5.0 7.0 8.0 9_0 10.0 14_0
(A) (A) (A) (A) (A) (A) (A)

• Charge battery.

• Check charging voltage 30 minutes after

starting the battery charge.

Above 1.240

Fig.3 ADDITIONAL CHARGE (Slow charge)

• Check battery type and determine the specified current using the
table shown above .

• After starting charging, adjustment of charging current is not
necessary.

N.G.

Replace battery.

OK

Continue to charge for

12 hours.

Charge for 5 hours,

at initial charging

current setting.

Charge for 4 hours

at initial charging

current setting.

Charge for 2 hours

at initial charging

current setting.

CHECKING SPECIFIC GRAVITY

Refer to "Specific Gravity Check".

Go to "CAPACITY TEST".

Conduct additional charge as per

Fig 3, if necessary.

Go to "CAPACITY TEST".

CAUTION:
a. Set charging current to value specified in Fig.

2. If charger is not capable of producing speci
fied current value, set its charging current as
close to that value as possible.

b. Keep battery away from open flame while it is
being charged.

c. When connecting charger, connect leads first.
then turn on charger. Do not turn on charger
first. as this may cause a spark.

d. If battery temperature rises above 60°C
(140° Fl. stop charging. Always charge battery
when its temperature is below 60°C (140° F),

EL-14
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BATTERY

Battery Test and Charging Chart (Contd)

B: STANDARD CHARGE

Determine initial charging current from
specific gravity. referring to Fig, 4,

1
I Charge battery for 8 hours, I

1
CHECKING SPECIFIC GRAVITY
Refer to "Specific Gravity Check",

1
Conduct additional charge as per
Fig. 5. if necessary.

1
Go to "CAPACITY TEST",

Fig.4 INITIAL CHARGING CURRENT SETTING
(Standard charge)

~
-

TYPE :J:J :J:J :J:J :J:J :J :J::; ...J

CON- a: a: a: a: a: a: a: a: a: a: a: a:

"'''' '<t'<t MM "''''' ~ ~ ~ ;;:
VERTED NN N N NN M M.,.

lDlD lDlD 00 00 0 OW w
SPECIFIC CO'<t <0'" 0'" "'0 '" In In ~NM '<tin "'In <OlD ..... mm

~

GRAVITY

1.100 -1.130 4.0 lA) 5.0 (A) 6.0 tA) 7.0 (A) 8.0 (AI 9.0 (A) 13.0 (A)

1.130·1.160 3.0 lA) 4.0 (A) 5.0 (A) 6.0 (A) 7.0 (A) 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 lA) 2.0 lA) 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,5 ADDITIONAL CHARGE (Standard charge)

I Below 1.150 I
~7' Above 1,240 I

1
Charge for 3.5 hours Charge for 2.5 hours Charge for 1.5 hours
at initial charging at initial charging at initial charging '-
current setting. current setting. current setting.

1 1 l
~

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 (140° F). stop charging. Always charge battery when its tempera

ture is below 60° C (140° F).

EL-15



BATTERY

Battery Test and Charging Chart (Oontd)

,
",

C: aUICK CHARGE

Determine initial charging current setting and
charging time from specific gravity, referring

to Fig. 6.

Charge battery

1
Go to "CAPACITY TEST"

Fig.6 INITIAL CHARGING CURRENT SETTING AND

CHARGING TIME (Quick charge)

BATTERY =;::1 333 T:;:i :; :;-:; :J
TYPE -- a: a: a: a:OCa: 0::

0::0:: 0::0::0:: :;;:
CUR\

a> a> ~~"" ""<0<0 ~ ~ ~

"''''''' '" '" '" ..,..,~ W

CON- RENT
cc ID cc CC 0 000 ClOW

~co~ ",IPO IPIPO IP IP IP

VERTED lA) '" "" ~ IP IP IPIQCO ..... <71<71 ~

SPECIFIC
GRAVITY 10 (A) 15 (A) 20 (A) 30 (A) 40 lA)

1.100 - 1.130 2.5 hours

1.130 - 1.160 2.0 hours

1.160 - 1.190 1.5 hours

1.190 - 1.220 1.0 hours

Above 1.220 0.75 hours (45 rnin.)

• 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 (5.0.S.)

Applied area Europe '1 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 GNI r r ON
SWITCH

I' OFF Ace ON ST
1
2
3 0
4
5

(Eng i ne r-oom
harness) ®8

L--------------- B/ w---8J €-B/W----__---,

(Eng I ne r-oom
har-neas rio. 2J

'" '"I

FUSIBLE~ ~~LINK

~ ~ 8 88 EEg §]
~

t::r=::D t::r=::D FUSE

FUSE AND FUSIBLE LINK
(I n RELAY BOX)

BATTERY
STARTER MOTOR ':'"

SEL766L

AfT MODEL

p

INHIBITOR SWITCH

p

.--------------_..,
IGNI nON
SWITCH

f': OFF ACC ON ST
1
2 0 0
3 (

4 )
5

®8(Eng i ne room
harness) Ch ~

'---------- B/Y"--\.,j-l -cJ-B/Y----__-----,

STARTER MOTOR

I
'" '"I

FUSIBLE g=n
LINK ~

a:=:IJ t::r=::D FUSE

FUSE AND FUSIBLE LINK
(J n RELA Y BOX)

BATTERY

(Eng 1ne room
harness no. 2)

SEL767L
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CC

I
I

Check item. Problem or !
correct ive action \

I If Inv Ibnormllity il found, immldietely I

~:=~bluer: n.ti:I-=~n~_ JRepair or replace ignition sw itch,

start er relay or magne t ic switch,

Starter motor does not

stop if ignition switch

is tu rned off ,

f ....
/ -,

.. I Replace. 1Engi ne doel not start. ..< Check Fuse and Fusib le Iink ;>
"- "1OK

No
DOltlltarter motor turn?

'1
00lt5 enlline turn bV

Yescrenking?
Check battery for chargi ng cond ition N,G. • Charge or replace batterv,

No
and battery ter m inals for con nect io ns and • Repa ir con nection sand corrosi on ofVel Does gear shaft turn?
corrosion, battery termi naIs,

OK
Check pi nion roller clutch fo r da mage, N,G,

~ Repa ir w iring 0 r rep lace electrica I units.
Replace if necessary. Check wiring 01 starting system. • Ignition switch

• Clu tch inter lock sw itch or In h ib itorOK
switch

Chec k reduction gear, armat ure and gear • Starte r re lay
Ihaft for da mage. • Connect io ns
Replace if necessary.

Can '1'0 u hear mag net ic swi t ch 0 I No
~ • Rapai r 0 r replace magnetic switc h.

starter motor ope rat i ng?

~ Yes
~

N,G. • Ad] US! clearance Q,
15 meshing condition of pi nion and ring

• Check shift lever for deformation,gear O,K.?
ret urn spri ng fo r fat igue and pi n ion

~ OK. for sliding condition,

• Correct meshing condition of pinion

SEL312S'
Remove starter motor from engine,

and ring gear. Replace if necessary,
Does sta r te r mote r tu rn under no load No
by connecting battery (B terminal to M

terminaI of starter mo tor and batte r 'I' • Chec k arma tu re assembl v , field coi I,8 terminal to starter motor body?
and brush.

Yes Replace iI necessary.N ,G. ITu rns slowlv.l

Does engine turn
Check battery for charging condition N,G,
and battery t arrni naIs 10f con nect io ns '1

Check magneti c swi tc h eo nt acts.normally?
and corrcs ion. Replace if necessary.

O,K,

r---------'
Repair Of replace starter motor.
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STARTING SYSTEM - Starter -

SEL626B

SEL037H

SEL035H

2. Continuity test (between "S" terminal and "M" terminal).
• No continuity ... Replace.

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.

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.O.S.

• Excessive wear ".. Replace.

From battery

From battery

- Vernier cancer

-~----_.-
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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 ... Replace.

I

2. Insulation test (between each commutator bar and shaft).
• Continuity exists.... Replace.

EL-22



STARTING SYSTEM - Starter -

Armature Check (Cont'd)
3. Check commutator surface.
• Rough ... Sand lightly with No. 500 to 600 sandpaper.

4. Check diameter of commutator.
Commutator minimum diameter:

Refer to 5.0.5.
• Less than specified value _.. Replace.

Vernier caliper

Commutator

SEL41SA

;,'1
'j",,

1'"
, :

"

"0,,","",P'~'d""m

0.5 - 0.8 mm
Round (0.020 - 0.031 in]

~
Correct

Commutator

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)

Incorrect
EE02t

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



SwitCh

r
T
: Batterv

...J....

Pinion stopper

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 5.0.5.

SEL299E

Adjusting plate~

\9J
I

Clearance "Q"

• Not in the specified value ." Adjust by adjusting plate.

I'· -,
.'

Service Data and Specifications (5.0.5.)

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 Less than 90 50 - 75

Revolution rpm More than 2,950 3,000 - 4,000

Minimum diameter of commutator
32.0 (1260)

mm (In)
28,8 (1,134)

Minimum length of brush
11.0 (0.433) 12,0 (0.472)

mm (in)

Brush spring tension N (kg, tb)
17.7 - 21.6 13,7 -25,5

(1.8 -2.2,4,0 -4,9) (1.4 -2,6,3,1 -5,7)

Clearance of bearing metal and
0.2 (0,008)

armature shaft mm (in)
-

Clearance "i''' between pinion front 0,3 -1.5 0.5 -2.0
edge and pinion stopper mm (in) (0.012 - 0,059) (0,020 - 0,079)
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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
"c

WITH le REGULATOR

®
Ignition
switch "ON"
(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 operatlon.)

Burned-out
bulb, Replace
and Proceed

_____________________ to "A".

Engine idling
(Check light

for operation.)

Damaged IC-RG.
Replace.

Engine idling
Lighting
switch "ON"
(Check light
for operation.l

More than 0.5V - -I Damaged A.C,G,l

Less than 0.5V - - -I,-O_.K_, ~

Engine speed:
1,500 rpm
(Measure B
terminal vott
age)

Engine idling
(Measure the
voltage across
"B" and "L"
terminals)

Make sure connec

tor (5, U is connect

ed correctly.

Damaged IC·RG
L- --i or A.e.G.

Dim light
Light flickers
Bright light
----..... 1- - - - - - "(;;;';;-e;;:; ;o-;it-;v;l;ad i~)~fv-;;-I~m-;t;;'-;;-n-B- - -1 Damaged~

terminal and negative lead (-) to L terminal

from harness side.

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 le 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



CHARGING SYSTEM - Alternator

Construction

A2T14694

Stator

le voltage regulator
assembly

Diode assembly

~, N'm (kg·m, ft.lb)

SEL695L

itRear bearing
CAUTION:

Rear cover may be hard to remove because a ring isused to lock outer race of rear bearing. Be careful not to
lose this ringduring removal.

l o(

J1'derin9~rOn
(200W capacltv)

Bearing box

SEL628D

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.
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CHARGING SYSTEM - Alternator -

Rotor Slip Ring Check (Cont'd)
2. Insulator test
• Continuity exists.... Replace rotor.
3. Check slip ring for wear.

Slip ring minimum outer diameter:
Refer to S.O.S.

Brush Check
1. Check smooth movement of brush.
• Not smooth ... Check brush holder and clean.
2. Check brush for wear.
• Replace brush if it is worn down to the limit line.

Ohmmeter

Brush wear limiting line
»>

SEL6310

2 mm 10.08 in)

3. Check brush lead wire for damage.
• Damaged Replace.
4. Check brush spring pressure.

Measure brush spring pressure with brush projected ap
proximately 2 mm (0.08 in) from brush holder.

Spring pressure:
Refer to S.O.S.

• Not within the specified values ... Replace.

EE049

Stator Check

I

Long nose pliers
used as a heat sink-

/

.."

SEL0540

To test the stator or diode, separate them by unsoldering the
connecting wires.
CAUTION:
Use only as much heat as required to melt solder. Otherwise,
diodes will be damaged by excessive heat.

1. Continuity test
• No continuity ... Replace stator.

El-28
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CHARGING SYSTEM - Alternator

Stator Check (Cont'd)
2. Ground test
• Continuity exists.... Replace stator.

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)

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-

o

2mm
10.08 in)

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 rrrnao 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.
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f CHARGING SYSTEM - Alternator -

Service Data and Specifications (S.O.S.)
ALTERNATOR

Type A2T14694

Applied model All

Nominal rating V-A 12-80

Ground polarity Negative

Minimum revolution under no-load
Less than 1,100(When 13.5 volts is applied) rpm

Hot output current A/rpm
More than 22/1,300
More than 60/2,500

Regulated output voltage V 14.1 -14.7

Minimum length of brush mm (in) 8.0 (0.315)

Brush spring pressure N (g, oz) 3.040 ~ 4.217
(310 - 430,10.93 -15.17)

Slip ring minimum outer diameter
22.1 (0.870)mm (in)
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COMBINATION SWITCH

Check
Variable
intermittent
wiper switch

WASH

N

TURN SIGNAL

R

11LIGHT

B

A

C
OFF
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r---
I

I
I
I
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I
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1
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I
I
I
I
[

I
I_____ J

For liqhtlIng switch
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I
I
I
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___ --.J

For wliper switch

INTERMITTENTW[qME

;t~~H
mN L1 TURN
2 SIGNAL
3 SWITCH

SEL696L
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f

Wiper and
washer switch l

Combination switch base

Lighting switch

SEL697L

Attaching screw

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.

r

SEL699L
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HEADLAMP

Wiring Diagram (Cont'd)
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,
BASIC OPERATION

HEADLAMP

Description

Condition Operation

Lighting switch Retractor switch Headlamp motor Headlamps

OFF --+ 1ST OFF No operation OFF

1ST --+ 2ND OFF Open
ON after headlamp motor

reaches fully open position.

2ND --+ 1ST OFF Held to open posrti 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.
~-~-~-~--~------_.- ---------- ~~-~-~----
Release PASSING position OFF

Closed after headlamps go
OFF

off.

OFF ON Open OFF

El-39



HEADLAMP
Description (Cont'd)

CIRCUIT OPERATION
[A] When lighting switch is switched from "1ST" --+ "2ND"
A-1: While operating the headlamp motor to open position

HEADLAt"lP
MOTOR L. H.

rt..l$E

,------{2J--.---

t--[Z}----·--

HEAr;lJ..AIiP
HOTQRR.H,

.--_._--_..._--"------~

SEL657L

A-2: After the headlamp motor reaches fully open position

FUSE

RE: TRACT
RELA 'r"-':'

t'1EAIJLAr-o:P TJMl:R

l_
i 'U:I

.... I-~

: @~~
.... . ' ~

i r-fT1
J::: I;t>-'ko-

=; i~:J

»
~ 1

1

'--"'-+---'---.............._.....J

'-vr--' --- __ ..--.J

HEADLAMP
HOTOR L, H.

HEADL,&,I'iP
MOTOR R. H.

EL-40
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HEADLAMP

Description (Cont'd)

[B] When lighting switch is switched from "1ST" -+ "OFF"
(While operating the headlamp motor to closed position)

rUSE

L\1'"D7
RI;TRACT
RELA'l'-j

i
I,
L__,,~~. .._

HE:ADLAMP
MOTOR t.. H.

'--------'------,
'1-- 1

-------"jl

RE rRA.c T
~t:LA'f-3

~I0 ' "UR""t---!--J RELA1'-,2

I

I

I
,. . J

HEp,DLAM?
H01(JR F1 1'1.

SEL659L

[Cl
C-1 :

When lighting switch is switched to "PASSING"
While operating the headlamp motor to open position

rUSE

RETRACT
RElAY-L

RETRACT
RELA y-]

I

I
__..__=.J

HEADLAMP
MOTOR L. H.

H£ADL.A.MP
MOTOR R. H.

EL-41

SEL660L



C-2:

HEADLAMP

Description (Cont'd)

After the headlamp reaches fully open position

FUSE

RETR ....c r
REL~'(-"

Rt:TRAC T
RELAY-l

l -l '-$' ----®-.,i i ~~ I
-~, I: ~- --~~~~I
~pJ I ~~ ~O::::N~ ~ ~~ ;

+----+__-(4 o I

r+.......----<, I I

I rtl!
I TT I
I I

I
I

____._1
HI:':AOLA:"lF'
HO T DR R. r<

1.1 GHT; NG
SWl TCH

L

,~

D=
m

~"'

l..---'-__.......--+._-' ~'

SEL661 L

[0] When retractor switch is turned ON
(While operating the headlamp motor to open position)

FUSE

I

HEADL"t1P
l101oR L. H.

,-----{2J;-:-------------------
~.~--_._---------------

~ETR ...CT
Re:LAy'-'(

EL-42

SEL662L



HEADLAMP

_~ constructions

Headlamp m
• Headlam otor--

be p motor should
removed to

the headl gether with
an assem~lmp bracket as

v.

Lid
• Lid can be removed

after removin .-
only. g finisher

Link B

EL-43

Headlamp bracket

SEL391L



"1: 150 mm (5.91 in)
"2. 50 mm (1.97 in)

"1

Motor side

Lock nut

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.

I

Approx. 6.8 (0.268)

I
Approx. 6.0
(0.236)

~/
~ .s>Unit: mm (in)
~ SEL394L

SEL395L

~
~ Adjust so that lid

_______________ is flush. s~ L.396L

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 headlamp, and
adjust alignment while checking that lid is not Interfering
with hood.

EL-44



Up

HEADLAMP

Installation and Adjustment (Cont'd)
3. Adjust stopper.
1) Loosen lock nut on stopper.
2) Turn motor manual knob to open headlamp assembly corn

pletely_
3) Adjust stopper screw.

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

Link A Ohmmeter probe
Contlnuitv

position (+1 (-I

CD @ YES

CV @ NO
"CLOSE"

CD @ NO

@ CD YES

CD @ NO

CV @ YES
"OPEN"

CV @ NO
@ CV YES

Bulb Replacement

INSTALLING HEADLAMP RUBBER CAP
When installing the rubber cap, set the "TOP" or " .&" mark so
that it is facing up.

Rubber cap

Headlamp

Lip

Bulb

SEL495G

Press

SEL841 H

Press the rubber cap firmly so that the lip makes contact with
the headlamp body.

El-45
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l-----l lllllwllllllllllllllll
---... lLlLlLllll lllll
.c.>: \i\\\\\\.\\~7) ~\\lil!IHlllllllllll

"H": Horizontal
canter line
of headlamps

Vertical centerline
ahead of headlamps

C

~ "' ACCEPTABLE RANGE

SE L.400L.

SE L.2641

HEADLAMP

Aiming Adjustment
When performing headlamp aiming adjustment, use an aiming
machine, aiming wall screen or headlamp tester. For operating
instructions of any aimer, it should be in good repair, calibrated
and used according to respective operation manuals supplied
with the unit.
If any airner is not available, aiming adjustment can be done as
follows:
For details, refer to the regulations in your own country.
CAUTION:
a. Keep all tires inflated to correct pressures.
b. Place vehicle and tester on one and same flat surface.
c. See that there is no-load in vehicle (coolant, engine oil

filled up to correct level and full fuel tank) other than the
driver (or equivalent weight placed in driver's position).

LOW BEAM
1. Turn headlamp low beam on.
2. Use adjusting screws to perform aiming adjustment.
• First tighten the adjusting screw all the way and then

make adjustment by loosening the screw.

a. Adjust headlamps so that main axis of light is parallel to
center line of body and is aligned with point P shown in
illustration.

b. Figure to the left shows headlamp aiming pattern for
driving on right side of road; for driving on left side of
road, aiming pattern is reversed.

c. Dotted lines in illustration show center of headlamp.
"H": Horizontal center line of headlamps
"WL": Distance between each headlamp center
"L": 5,000 mm (196.85 in)
"C": 50 mm (1.97 in)
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STOP
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B u----------t-"'
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STOP
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AB C AB C A8 C

5
6
7
8
9
10
11
12
25
26
27
28

o ®

ill
FUSE BLOCK

(Refer to H POWER
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EXTERIOR LAMP

Back-up Lamp/Wiring Diagram

.,, ',." ,

':r i
I":,!
1:

1

!

BACK-UP
LAMP R. H_

BACK-UP
LAMP L. H.

(ifjj)ii@
BOOY GROUNO

(Ma In
harness)

BACK-UP
LAMP
SWITCH

I
I GNITI ON SWITCH

ON or START

UP

*

(Eng i ne room~
harness no. '2) n

~~---- g;::t=9 U

FUSE BLOCK --'
(Refer to "POWER) ci

:"~UTlJNG'"

G/L0H~ ~;::t~A!C.-

T
r-: -<..-----------,--;1Y"'_"" g;::~ 19 G/W

0+---

S M. J.
[Refer t;" I ast page

(Fa I dout page). J

(Eng i ne room
harness)

INHIBITOR SWITCH

A/T model

M/T model

SEL775L
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EXTERIOR LAMP

Daytime Light/Schematic

II GNI TION SWI TCH I
START II GNI TI ON SWI TCHl

ON or START [BATTERY I

FUSE FUSE

LI GHTI NG SWITCH
OFF 1ST 2ND

AB CAB CAB C
11"

11 1 0 5 6

9
DAYTIME LI GHT 1
CONTROL UNIT 37

12 4 8

I I
-.J ri

FUSEf- f-

To ta I I I amp R. H. ,I I
l'l ~

clearance lamp R. ~
Q~ :J Q

0-;

::> --J

lU lU 0::L L 0 To ta i I I amp L. H_ ,0-; 0-; f-
clearance lamp L. H.,f- f-

[ffi~
>- >- I icense and i I luminati on« « lamps0 0

~ ~

....I- -:;- -:;- -:;- «-

SEL777L
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ON or START
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@, M/T mode I
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EXTERIOR LAMP

Combination Flasher Unit Check
Test lamp (27W)

-'~ • Before checking, ensure that bulbs meet specifications.

1// • Connect a battery and test lamp to the combination flasher

./
unit, as shown. Combination flasher unit is properly tunc-

~¥:
tioning if it blinks when power is supplied to the circuit.

,-----'

~ /'
I'j' ~

Battery SEL 122E

Bulb Specifications

Item Wattage (W)

Headlamp 60/55

Front combination lamp

Turn signal/clearance lamp 21/5

Daytime running lamp 27

Side turn signal lamp 5

Rear combination lamp

StoplTail 21/5
Turn signal 21
Rear fog 21

Back-up lamp 21

License plate lamp 5

Interior lamp 10

Spot lamp 8

Luggage compartment lamp 5

EL-54
,',
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METER AND GAUGES
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® ,n:\\~
(Tem~

rL~

~
• @: Fuel gauge

@: Water temperature gauge

• ©: Fuel gauge

©: Water temperature gauge

o

SEL762L

SEL763L

METER AND GAUGES

Inspection/Fuel Gauge and Water Temperature
Gauge

INSPECTION START )
a
CHECK POWER SOURCE_ Check the following items.
1) Turn ignition switch "ON". N.G. 1) Harness continuity between
2) Check voltage between ~ battery terminal and

terminal @ and ground. combination meter
Banery voltage should exist. 2) Ignition relay

3) Fusible link and fuse
OX 4) Ignition switch

m N.G.
CHECK GAUGE OPERATION. H Repair or replace gauge. I1) 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.

[!1
OX

IN.G~rCheck harness continuity Repair or replace. Ibetween component and

combi nation meters © (F uell ,

© (Ternp.) .

OX

N.G.
CHECK COMPONENT.

-----+
Repair or replace.

Check gauge units and harness. Refer to FE section. (Fuel gauge)
Refer to "Fuel Tank Gauge Unit

Check" or "Thermal

Transmitter Check".

OK

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

(+) t-: mm (in) S1 Q (Imp 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.

Resistance

Approx. 21 - 24S1

Approx. 70 - 90S1

Water temperatu re

Oil pressure
Continuity

kPa (bar, kg/cm 2
, psi)

Engine start
More than 10 - 20

NO
(0.10·0.20,0.1 - 0.2, 1.4 - 2.8)

Engine stop
Less than 10 - 20

YES
(0.10 - 0.20, 0.1 - 0.2, 1.4 - 2.8)

Thermal Transmitter Check
Check the resistance between the terminals of thermal trans
mitter and body ground.

E F329A

SEL748K=

Ohmmeter

Speed sensor

D o
.j 1 0

lLJ ;::a~
~ Voltmeter pinion

Lt:Jji..QI [Y] Approx.O.5V
+) - [Alternating

current (A.C.l1

SEL408L

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-GO



r WARNING LAMPS AND CHIME

Warning Lamps/Schematic
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l.U
V) DOOR SWITCH (Passenger s Ide)
~
u, BRAKE

~ I~ I...,
I
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'\ E

SEL783L
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r
11 Diode

•
o

WARNING LAMPS AND CHIME

Diode Check
• Check continuity using an ohmmeter.
• Diode is functioning properly if test results are as shown in

the figure at left.

SEL901F

• Diodes for warning lamps are built into the combination
meter printed circuit.

SEL023M

Warning Chime Check

I
!(

SEL751K
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I

I

Pull
straight
ahead.

_ Cowl top
~ \ front panel

~
~ \Insertsecur

Wiper /
motor~
link

SEL412L

WIPER AND WASHER

Wiper Removal and Installation

FRONT WIPER REMOVAL
Before removing front wiper motor link, turn wiper switch OFF
and disconnect motor leads at connectors.
1. Remove wiper arm.
2. Remove cowl cover.
3. Remove bolts which secure wiper motor.
4. Extract wiper motor so that wiper motor link comes out of

hole in front cowl top panel. Then, pull motor straight out to
disconnect ball joint which connects motor link and wiper
link. Wiper motor can then be removed.

5. Remove wiper link pivot blocks on driver and passenger
sides.

6. Extract wiper link and pivot blocks (as one unit) from oblong
hole on left side (L.HD.) or right side (R.H.D.) of cowl top.

FRONT WIPER INSTALLATION
1. Position wiper link and pivot blocks (as one unit) in cowl top

through oblong hole.
2. Before installing pivot blocks on cowl top, hold end (motor

link side) of wiper link at hole in front cowl top panel and
insert motor link's ball pin into hole in wiper link.

3. Install front wiper in reverse order of above removal proce
dures.

• Apply a small amount of grease to ball joints before
installation.

EL-68
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,
t WIPER AND WASHER

Wiper Arm (For Europe L.H.D. model)
The wiper arm pressure is controlled by the vehicle speed when
the wiper switch is in the "ON" position.

SEL704L

Vehicle speed km/h (MPH)

Morethan 130(81)

Less than 120(75)

Wiper arm pressure

Low -+ High

High -+ Low

Wiper and Washer Adjustment
INSTALLATION
1. Prior to wiper arm installation, turn on wiper switch to operate wiper motor and then turn it "OFF"

(Auto Stop).
2. Lift the blade up and then set it down onto glass surface to set the blade center to clearance "L," &

"L2 " immediately before tightening nut.
3. Eject washer fluid. Turn on wiper switch to operate wiper motor and then turn it "OFF".
4. Ensure that wiper blades stop within clearance "L," & "L2 " .

Clearance "L.": 17.5 - 32.5 mm (0.689 - 1.280 in)
Clearance "L,": 25 - 35 mm (0.98 - 1.38 in)

• Tighten wiper arm nuts to specified torque.
Front wiper: 17 - 23 N·m (1.7 • 2.3 kg-m, 12 - 17 ft-I b)
Rear wiper: 13 - 18 N·m (1.3 - 1.8 kg-m, 9 - 13 ft-Ib)

L.H.D.

All the diameters of these circles are less
than 80 (3.15).

R.H.D.

Unit: mm (in)

+1: 503 119.80)
+2: 275110.83)
+3: 425 (16.73)
+4: 21318.39)
+5: 144 (5.67)
+6: 155 (6.10)
+7: 273110.75)
+8: 385 (15.16)

EL-70
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WIPER AND WASHER

Wiper and Washer Adjustment (Cont'd)

"1: 93 (3.66)
"2: 85 (3.35)
"3: 38 (1.50)
"4: 25 (0.98)

Unit: mm !in)

Nozzle, -2 Glass end

-, ~"_ /. c,earance\~F'----l'-~\' ~ Glass end

"L" I~ i-:

, 1
1

. rrBtack prlrrt eno

~~~~ ~-. --............. -.==-------- .'
SEL038M

• Before reinstalling wiper arm, clean up the pivot area as
illustrated. This will reduce possibility of wiper arm
looseness.

: ;
: j

SEL024J

Washer Nozzle Adjustment
• Adjust washer nozzle with suitable tool as shown in the

figure at left.
Details of tool are shown below.

SEL2451

Adjusting hole:
0.9 (0.035)0 x 1.0 (0.039)

QIU51000335J
0.85 (0.0335)

Unit: mm (ln)

SELOSS)

Test
lamp

Wiper Amplifier Check
1. Connect as shown in the figure at left.
2. If test lamp comes on when connected to terminal ® and

battery ground. wiper relay is normal.

EL-71



/
Rear washer nozzle~

WIPER AND WASHER

Washer Tube Layout

El-72

Front washer nozzle

Washer tube

~-Rv-Washertank

SE L415L
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REAR WINDOW DEFOGGER

Wiring Diagram

I GNlTION SWI TCH
ON or START

UP.-.
FUSE BLOCK

(Refer to
"POWER
SUPPLY
ROUTING". )

"'"'

REAR WINDOW
DEFOGGER RELAY

CD, L H. dr I v e mode I

®' R. H. drive model

I \1 11 I

(Ma I n
harness)

L/R-c::I

~

r-, OFF ON
1 0

.,11,.",", 2 0
3 )

"."n"" -, IX D"' "''''"'

©' Mll6
14
5

(Back door

a::::J- L/R harnessC/R-c:Il$ L/R-c::I a::::J- ~l
@ill)

CONDENSER ~

]TO I I lumlnatlon n
control system ~ ~

REAR ~WINDOW
DEFOGGER

I1

BODY GROUND
REAR WINDOW
DEFOGGER SWITCH

SEL791L



[+J [-1

REAR WINDOW DEFOGGER

Filament Check
1. Attach probe circuit tester (in volt range) to middle portion

of each filament.

6 volts (norm" filement)

12 volts

SEL263

2. If a filament is burned out, circuit tester registers 0 or 12
volts.

SEL264

1+1 1-1

o volts

[+1 H

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

Break

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.

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

Repaired point
~

j

LLJ
- ~ -

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 cm (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

'" '"'\--' '\

'" '"

Upward
Downward

Antenna
operating
direction

ANTENNA
MOTOR

VB-m~M'\
L/R-{]::J~

Current flow ,..'1-'-+----'-"-'--=-'--"--_
direction J

AUTO ANTENNA
TIMER

RADIO

~
~

" f-- f--
f-- f--

- p:u ~

~ ==I
~

'"--''-' '\

'"

I

a::ce .0::1:0,,1tI" --''-'met. ...J...J

~
•'"

@j)@~

BODY GROUND

I GNI TI ON SWI TCH
ON or START

UP
FUSE BLOCK A

(Refer to "POWER •
SUPPLY ROUTING

IGNITION SWITCH ~ -,
Ace or ON

SEL793L

I
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AUDIO AND POWER ANTENNA

Location of Antenna

/ Power antenna

/

/ Feeder cable

Sub-feeder - r: Feeder cable
cable ;'

----=/~=---_~

SELlOOL

Antenna Rod Replacement
REMOVAL
1. Remove antenna nut and antenna base.

2. Withdraw antenna rod while raising it by operating antenna
motor.

Antenna
rope

.........-.....
SEL701 L

~

SEL702L

Loosen ~ / Antenna nut

~ / Antenna base
REAR OF fPI
VEHICLE

Antenna rod

Antennanu~~
Antenna base f!!#".

REAR OF "

Vjin(L; ~
\\lL J;J;1~,

Antenna nut
Antenna base~
REAR OF ~

V EH ICLE W"'.:..---~~

Antenna rope

Extend antenna

'<J
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



Window Antenna Repair
ELEMENT CHECK
1. Attach probe circuit tester (in ohm range) to antenna

terminal on each side.

AUDIO AND POWER ANTENNA

Ohmmeter

[0
---..®-.+-----SEL2501

,

2. If an element is broken, no continuity will exist.
Breakpoint

Ohmm8~er

[0
@

No con~inu;tY
SEL2511

Breakpoint

Continuitv 8X;S~ SEL2521

3. To locate broken point, move probe to left and right along
element to determine point where tester needle swinqs
abruptly.

Ohmme~er

[0
------te®-+---

SEL2531

ELEMENT REPAIR
Refer to "Filament Repair" of REAR WINDOW DEFOGGER.

EL-BO



LOCATION OF ELECTRICAL UNITS

Engine Compartment

Wiper motor

~
~ A.B.S. (R.H.D.)

.>:
A.B.S. (LH.DJ

»>
/ ~ Wiper motor
/ (LH.D.)

Power transistor unit

Resistor (AfT)

Front

i

l

Ignition coil relay (Green)

EL-81

\ Differential oil cooler relav-j (Blue)

'\ Rear fog lamp relay
(Blue'. Wi~hout daytime light system)
,Gray. With daytime light system

\

Air conditioner relay
(Blue: For Europe

\ '\~\ Excepr f'or '"'0")



LOCATION OF ELECTRICAL UNITS

Passenger Compartment

Differential oil cooler
relav-Z

(WiPer amp.

rWiPer motor

/

V.P.W. wiper control unit' (For West Germany)

E.C.C.S. control unit

SEL706L

El-82

<. /
KickdownsWitCh~~ /

Combination flasher unit ~.

Stop lamp switch Lspeed sensor

Accesso;:s~e~~:~/1"7
Bulb check relay (Blue) If

Rear window defogger
relay (Brown)

s.M.J.
4 l

.>>
Accessory relay-2 (Blue)

Circuit b(eaker' (Slac·k) r::::====;:;:=tf:~--~l::::::~+--+-<
Ignition relay [Brown l t

Ll.I

Warning buzzer 4

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
thav haVllall been movad to the right side.

~Fuseblock4\



L.H. DRIVE MODEL

Engine room harness

- om harness no. 2Engine ro

HARNESS LAYOUT

Outline

Back door harness

Room lamp harness

Door harness R. H. \

Rear wiper sub-harness

Main harness

~ Door harness L.H.

l

E.F .1. harness

R.H. DRIVE MODEL

Rear wiper sub-harness

. om harness no. 2Engine ro

EL-83

SEL794L

Door harness L.H.

E.F.I. harness

Engine room harness

SEL795L
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r:l C Headlamp timer

Lighting switch~ Retract relay-4

~ ..

m
r-

I

co
(J1

III
m
r
0>
o
o
r

® Headlamp timer
® Check connector
@ 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
@ : Radio

® : 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 eo ntro I ampl if ier

® Heater resistor
@ Blower motor
® : Foot lamp R.H.

® : To E.F.1. harness ®
® : To door harness R.H. @§)
® To door harness R.H, 0

Diode ®

Lighting switch~
Lighting switch~

Lighting switch I .1 I •

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:: ::I:
~m :J:J

:::::I Z
::I: menm en...
:::::I r-et)
en ~en -<- 0
0 c:
0 -I
:::::I-Q.-
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L.H. DRIVE MODEL @@
- 15J \ ~~C\J .

=

HARNESS LAYOUT

Main Harness (Cont'd)
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r-

Rear combination lamp L.H.
Rear combination lamp L.H.
Back-up lamp L.H.
Rear wiper amplifier
License lamp L.H.
License lamp RH.
Body ground
Luggage room lamp switch
Back-up lamp R,H.
Luggage room lamp
Rear combination lamp R.H.
Rear combination lamp R.H.
Fu el tan k gauge unit
Rear bra ke skid sensor
Rear speaker RH,
To back door harness ~
To back door harness~
Door switch R.H.

@IV
(§)
@l
(§l
@
@ill)
@@
@Y
@V
(§J
o
@ill)
o
0illl
@ill)
o
~
@l

'!~

Body ground
o iffe rential 0 il temperatu re sensor
Differential oil temperatu re switch
Ash tray illumination
Cigarette Iigh ter
Door mirror control switch
Differential oil cooler pump
Parking brake switch
AfT device (AfT illumination and 0.0. control switch) (AfT model)

Not used
Door switch L. H,
Power antenna motor
Power antenna timer

Body ground
4-wheel skid control unit

Body ground
Rear speaker L. H.
Differential oi I cool er reiay-2

o
@ill)
@J)
@B
~
@l
@V
@®
@V
~
@ID
@@)
o
@l
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~
(@J
@@

s:: :J:
~

e!. :JJ
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R.H. DRIVE MODEL

HARNESS LAYOUT

Main Harness (Cont'd)

El-BB

~@=

e
N
:>::



Headlamp timer

Lighting switch -a--c= Retract relay-4

Diode@

Diode@

Ligh ting switch
Ligh ting switch

Headlamp L.H.
Headlamp timer
Lighti ng switch

s:: :%:
~

Q) :u
~ z
:%: menQ) en...
~ r-CD
en ~
en -<- 0o c:
0 -I
~
...t;
c.-

To room lamp harness ®
Body ground
I ntake door motor
Door lock timer

To main harness ®
Headlamp timer

®
®
@
@
@
@:

Retract reiay-4

Dim-dip lamp control unit

Headlamp washer timer
.----

I...
T

... I
'---

Heater resistor
Blower motor
Foot lamp R.H.
To E.F.1. harness ®
To door harness LH. @
To door harness LH. ®

@:
®
®
®
®
®

To sub-harness ®
Check connector
Warning buzzer
Fuse block
Ignition relay
Circu it breaker (Model with power window system)

Acce ssory reIay-2
Accessory relav-j
To engine room harness 0
To engine room harness ~ (Blue)
To engine room harness ® (Black)
Bulb check relay
Rear window delogger relay

Body ground
To door harness R.H.@D)

To door harness R.H.1[@l
Kickdown switch (A/T model)
Combination meter
Stop lamp switch
Rear log lamp switch
Headlamp retractor switch
Illu m ination control ampl if ier
Not used
Not used
Combin ation flasher unit
Mode door motor
Foot lamp LH.
Headlamp washer switch
Rear wiper and washer switch
Rear window defogger switch

Hazard switch
Radio
Radio
Cassette deck
Diode (Except for Eu rope)
Push eontrol unit
Fan switch
Diode (For Europe)

To sub-harness ®
To main harness @)
Glove box lamp
Glove box lamp switch

Combination meter

Combination meter
Thermo control amplifier

®
®
®
®
®
®
®
®
®
@
@)
@):
@
@)
@)
@)
@
®
@
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R.H. DRIVE MODEL

HARNESS LAYOUr

Main Harness (Cont'd)

EL-gO
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@D
@3l
@
(3)
'0
~
@.V
~
@V
l§)
@ID
@Y
@D)
(§l
(§)
@ill)
@Y
@V

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 A.H.
Power antenna motor

Power antenna timer

Body ground
4-whel!1 skid control unit

Aear speaker L.H.
Differential oil cooler relay-2

Rear combination lamp L.H.

~
@D
(§l
@
@El
o
~
@!J
~
(§J)
@V
@El
~
@9
(§)
~
@V

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.
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HARNESS LAYOUT

Room Lamp Harness

®
@)
@
®

To main harness ®
Spot lamp (Model with sun roof)

Interior lamp (Model without sun roof)

Interior lamp (Model with SUn roofl

SE L804 L
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HARNESS LAYOUT

Door Harness L.H.

---------------.....-----'.~-_.~-~.---

@) (L.H. drive model) ®
@ (LH_ drive model)

CQD

CB
®
®
®
®

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]

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)

SEL806L
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L.H. DRIVE MODEL

HARNESS LAYOUT

Engine Room Harness
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(ill)
@
@
@
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Wirldsh ield wiper motor
Windshield wiper amplifier
Side turn signal lamp RH.
Anti-skid bra ke actu ator
Rear washer motor
Front washer motor
Washer fl u id IeveI switch
To E.F,1. harness ® (White)
ToE. F.1. harness ® (Gray)
To E.F ,I. harness @ (Brownl
To engine room harness no. 2 @ IM/T model)
I nh ib itor switch {AfT model I
Revolution sensor (A/T model)
I nhibitor switch (A/T model) (Gray)

To solenoid valve sub-harness (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 @
Body ground
To engine room harness no.Z @ (M/T model)
Battery
Battery
Body ground

Daytime Iight co ntrol unit
Headlamp washe r ampl if ier

Headlamp washer motor

@
@
@
(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-Iow

Headlamp motor L.H.
Headlamp L.H,
Daytime light L.H.

Front combination lamp L. H.
Du aI-pressure switch
Body ground

Rei ay box (Refer to page EL -81 .)
Dropping resistor (AfT model)
Compressor
Front brake sk id sensar L. H.
Pow er transistor unit
Brake flu id level switch

Pressure reguIato r co ntrol sole n0 id valve
Body grou nd for fro nt brake skid sensor L. H.
V.P.W, wiper motor
Side turn signal lamp L.H.

To engine room harness ®

m J:
:J »
cc :D
:;0 Z
(1) m

:D
tn

0
tn

0 i"

3 »
-<

J: 0
B) c... -f
:J
(1)
enen-o
0
::::::I-c:-
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m :J:
:::J »
cc :D_. z

\ 1
------=-------

~ \;~~
:::J m

m (I) (J)
r- e.,:':.~.

:D (J)
I

(D 0 r-
\ 0

0) 3 »
-<

:J: 0
Q) c:... .....
:::J
(I)
(I)
(I)-0
0
:::J-a.-

@ : To main harness @) if@) : Combination switch

o : To main harness ® (Blue) 0 : Horn switch

8 : To main harness @) (Blackl ® : Windshield wiper and

[J)

~
@ Not used washer switch

m @!) Not used ~ : To E.F.I. harness ®
r
" 0 Ignition switch @IV : A/T control unit
to

"r r@) Combination switch ([® V.PW. wiper control unit
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®
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®
®
®
®
®
C®
®
@)
(ill)
@)
@)
(ill)
C®
@)
@)
@
@
@
@

Windshield wiper motor
Windshield wiper amplifier
Side turn signal lamp R.H,
A nti-sk id brake actu ator
Rear washer motor
Front washer motor
Washer fluid level switch
To E.F.I. harness ® (White)
To E.F.1. harness @ (Brown)
To engine room harness no. 2 ® {MfT model)
Inh ibitor sw itch (AfT mod el]
Revolu ti 0 n sensor (AfT model)
Inh ibitor switch (AfT model) (Gray)
To solenoid valve sub-harness (A/T model) {Brown)
Relay box (Refer to page EL-B1 .]
To engine room harness no. 2 ® (AfT model)

To engine room harness no. 2 0
To engine room harness no. 2 0
Body ground
To engine room harness no.2 @ (MfT model)

Battery
Battery

@)
@)
@
@)
(ill)
@)
(ill)
@
@
@
(ill)
(ill)
®
®
®
®
(ill)
®
@)
@

Body ground

Headlamp washer amplifier
Headlamp washer motor
Not used

Headlamp R.H.
Headlamp motor R,H,
Front combination lamp R. H,
Horn-high
Condenser fan motor
Horn-Iow
Headlamp motor LH.
Headlamp LH.
Front combination lamp LH.
Dual-pressure switch
Body ground
Relay box (Refer to page E L-81.)

Fro nt brake skid sensor R.H.
Brake flu id Ievel switch
Side turn signal lamp LH.
To engine room harness @)

m ::I:
:::::s »

ca ::D
5" z
CD m
::D

en
0

en
0 i"

3 »
-<

::I: 0
m e... -I:::::s
CD
(I)
(I)-0
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o
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I
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o
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(J)
m
r
-.J
<0
<0
r

o
®o
§
(@)
@
o
ooo
@
§
@IV

To main harness @ID
To main harness ® (Blue)
To main harness @ (Black)
Not used
Not used
'gn 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

(@0

@ 1/
@

o @5/,
o

m ::I:
::::I :s>
cc :a
s· z
CD m

:a
tn

0
tn

0 r-
3 :s>

-<
~ 0
m C... -4
::::I
CD
(I)
(I)-0
0
::::I-a:-



@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

~ Detonation sensor
~ Starter motor

@D) Vehicle speed sensor
@J Back-up lamp switch

(M!T model)

@IV Neutral switch
(M/T model)

HARNESS LAYOUT

Engine Room Harness No. 2
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L.H. DRIVE MODEL
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HARNESS LAYOUT

E.F.1. Harness

El-102



m
r-
I

~

o
(,,)

U'J
m
r
eo
o
CD
r

®
®
®
®
®
(ill
®
®
®
@)
@D
@
C®
@
@
@)
(ill)

To main harness ®
E.C.C.S, control unit

To engine room harness ~
Front brake skid sensor A.H.

Resistor
Check connector
Check connector
To engine room harness ® (Whitel
To engine room harness ® (Gray)

To engine room harness ® (Brown)
Engine ground

To ignition coii sub-harness ®:ID
Exhaust gas sensor (For model with catalyzer)

F .i, C.D. solenoid valve

InjectorA
injector-S

lnjector-Z

(ill)
@
@)
@)
@
@)
@
@
@)
@)
@)
@l
®o
®
@
~~

Injector-1

A.A.C. solenoid valve
Thermal transmitter

Engine temperature sensor

Air regulator

Th rottie valve sw itch
Throttle sensor
Cran k angle sensor

Air flow meter (For model with catalyzer)

Air flow meter (Except for model with catalvzar]
Dropping resistor
To E.F.I. harness @
Engine ground

Ignition coilA

Ignition coil-S
Ign ition eo il-Z
Ign ition coil-t

!'1'1
::I:
:J>

:n ::D- Z

::I:
men

Q) en...
::J r-CD
en :J>
en -<- 0
o c:
0 -I
::J-c:-
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@)
(ill)
(ill)
@

To main harness ®
E.C.C,S. control unit

To engine room harness @1l
Front brake skid sensor L. H.
Resistor
Check co nnector
Check connector
To engine room harness ® (White)
To engine room harness @) (Brown)

Engi ne srou nd
To ignition coil sub-harness ([ill)
F.I.C.D. solenoid valve

Injector-4

I njector-3

Injector-2

I njector-l

A.A.C. solenoid valve

Thermal transmitter

@
@
@
@)
@
@)
@)
@)
@
@
@
o
C@
oo
®
8

Eng ine ternperatu re sensor
Air regu later

Th rattle valve switch

Th rottl e sensor
Cran k angle sensor
Air flow meter
Droppi ng resistor
Pressure regu Iator co ntrol solen0 id valve
Power transistor unit

D roppi ng resistor (AfT model)

Compressor
To E.F,1. harness @
Engine ground

Ign ition eo il-4

Ign itia n co iI-3
Ign itio n co il-2

Ignition coil-1

!"1
J:
:J>

:n :IJ- Z

J:
m

Q)
en

.., en
::::s .-(1)
en :J>
(I) -<- 0
0 c:
0 -t
::::s-Q.-

~ 00



r

i'..,
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I
-.'

To main harness 0
To main harness ~

Rear window defogger

To rear wiper sub-harness @ill (White)

To rear wiper sUb-harness.~ (Brown)

To back door harness ~ (White)

To back door harness @) (Brown)

Rear window wiper motor

HARNESS LAYOUT

Back Door Harness
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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-I b)

CAUTION:
Do not overtighten bolts, otherwise, they may be damaged.

SEL422L

El-107



SUPER MULTIPLE JUNCTION (S.M.J.)

Terminal Arrangement

MAIN HARNESS

/

Al A2A3 A4 AS A6 A7 A8 A9 AlIA11 Al
Bl B Bot B4 BS B6 87 B8 B9 811 811 81
Cl C Cot C4 CS C6 C7 C8 C9 CID C11 Cl
01 02 LJ 011 012
El E2 E1l EJ2
Fl F2 F11 F12

GI G2G3 G4 GS G6 G7 G8 G9 G1D &11 &12
HI H2H~ H4 Hs H6 H7 H81H9 "ID "11 "11
11 121 14 IS 16 17 18 19 111 11112

\

"''--------~/
ENGINE ROOM HARNESS

E.C.C.S. CONTROL UNIT

View from harness side

EL-108
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SENSOR U

CRANK
ANGLE
SENSOR

w
---'o
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SWITCH
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Fl6 "'Oo FI5 '"

F28 rOo"'''' FI9
"'''' Fl3 :J
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F2. ""'''' AND SPARK PLUG

-41-G/
"2-G/
"3-0R
""'-G/
~S-E1/

"-6-1../
47-GY
.t;8-LG
.49-S./W
50-8
51-G/
5:i1:~G/

53-""''''''
S-'-'(/W
5~-W/

57- Y
Sa-R
S9-B/W
60-B

23-W
26-8
'2.7~G/

28-L/
29-W
~o-B

32-R
J::5-G
:3?-G/
38~UJ

101~W

10:J:-G
106-S
I07-a
10e-B
] 09-8
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lll-P
11'Z~L

115~L

116-S

1-R
2-R
~-R
6-6
7-Y

10-13
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17-G
18-8
2'0-8
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To /VC switch
er n PUSH CONTROL UNI L
refer to HA section.)

cg ,L. H. drive model

® ,R. H. drive model

® ,/VT model

@ ,H/T model

® :Per- Europe

~'ExcePt for Europe

@ ,R. H. dr I ve H/T mode I

@,Except@

~ ,For model with cataly2er

@,Except@

FUSE BLOCK
(Refer to "POWER
SUPPL Y ROUTI NG"
in EL section.)

UP..
I GNI TI ON SWI TOH
ON or START

I GNI TI ON SWI TCH
START

I GNITI ON SWITCH
ACC Or ON

FUEL
PUMP

[;J

~MBINATION METER

:~~~l~I 0i------<>----l----f
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1IiIJ [fHNffiJ~
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17 4 '5 16 12

9 7 22 21

Ie-
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An CONTROl. ;

0.0. ~ ~ iCONTROL ~ 0. e~
SWjTCH ~ 0 Z ~ ~ !

ONOFF 8~ ~~ i
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MOTOR
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UNLOCK
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UNLOCK
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DOOf4 LOCK ACTUATOF=!

CD

POWER WINOOW SWITCH
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E,C.C.S."'"Y~} E.C.C.S. control unlrE.C.C.S, COT'ltrOI untt

Power transistor unit 1 3 c::J 4
6 7

E.C.C.S. contro! unit Ground

Dttterenna! 011 cooler rl;%y·1 Dlffcrentta! oil cooler rel<ly-2

~~
~Ijj
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