
QUICK REFERENCE CHART : G20

ENGINE TUNE-UP DATA (ie

1993

REAR WHEEL ALIGNMENT (Unladen*) Wil
Engine model SR20DE Camber degree —1°45' to —0°15'

Firing order 1-3-4-2 Toe-in

Idle speed rpm Iv lin "N” position) 800+50 A-B mm (in) —2 to 2 (—0.08 to 0.08)

P —— Total angle 26 degree =12' to 12’
Ignition timing (B.T.D.C. at idle speed) 15 +2

Idle mixture screw is preset and
* Fuel, radiator coolant and engine oil full.

CO% at idle Spare tire, jack, hand tools and mats in designated positions.
sealed at factory.

Drive belt deflection (Cold) mm (in) Used belt deflection Deflecti '
eflection o "

adjustment

With air conditioner 11.5 - 12.5 7-8 6.5 -7.5 Unit: mm (in)
Al compressor (0.453 - 0.492) | (0.28-0.31) | (0.256 - 0.295) Front brake

ternator ‘a
Without air conditioner 12-13 8-9 7-8 Pad wear limit 2.0 (0.079)
compressor (0.47 - 0.51) (0.31 - 0.35) (0.28 - 0.31) Rotor repair limit 20.0 (0.787)

_, 6-7 4-5 3.5 - 4.5 Rear brake
Power steering oil pump (0.24-0.28) | (0.16-0.20) | (0.138 - 0.177) Pad wear limit 2.0 (0.079)
Applied pushing force N (kg, Ib) 98 (10, 22) Rotor repair limit 8.0 (0.315)

Radiator cap relief pressure kPa (kg/cm”, psi) 78 - 98 (0.8 - 1.0, 11 - 14)

Cooling system leakage testing pressure
kPa (kg/cm, psi)

157 (1.6, 23)

Compression pressure Standard 1,226 (12.5, 178)/300

kPa (kg/cm?, psi)/rpm | Minimum 1,030 (10.5, 149)/300

Pedal free height

For CANADA 151 - 161 (5.94 - 6.34)

Except for Canada 158 - 168 (6.22 - 6.61)

Spark plug Type (Standard) PFRSB-11, BKR6E

A/T 159 - 169 (6.26 - 6.65)

. M/T 80 (3.15) or more
Pedal depressed height*

A/T 85 (3.35) or more

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

FRONT WHEEL ALIGNMENT (Unladen*)
¥ | REFILL CAPACITIES WD

Unit Liter US measure

Camber degree —0°45’ to 0°45’ Fuel tank 60 15-7/8 gal
Caster degree 1°05’ - 2°35 Coolant (With reservoir | M/T 6.1 6-1/2 qt
Kingpin inclination degree 13°45" - 15°15" tank) A/T 6.5 6-7/8 qt

Toe-in With oil filter 3.4 3-5/8 qt
Engine

A-B mm (in) 0 - 2 (0 - 0.08) Without oil filter 3.2 3-3/8 qt

Total angle 20 degree 0’- 12’ M/T 3.5 - 3.7 3-3/4 - 3-7/8 qt
Transaxle

Wheel turning angle (Full turn) degree A/T 7.0 7-3/8 qt
. fo] oO

Inside 33-37 Power steering system 0.9 1qt
: Oo oO

Outside 28" - 32 Air conditioning Compressor oil 0.2 6.8 fl oz
* Fuel, radiator coolant and engine oil full. system Refrigerant 0.70 - 0.80 kg 1.54 - 1.76 Ib

Spare tire, jack, hand tools and mats in designated positions.
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FOREWORD
This manual contains maintenance and repair procedures for the
1993 INFINITI G20.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. It is especially
important that the PRECAUTIONS in the GI section be completely
understood 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 the 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
procedures, tools or parts which are not specifically recommended by
INFINITI must first completely satisfy himself that neither his safety nor
the vehicle’s safety will be jeopardized by the service method selected.

1 N F | N J T J
®

cf NISSAN MOTOR CO, LTD.
Overseas Service Department

Tokyo, Japan
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PRECAUTIONS

r~ TM~

oe

SGI285

$G!231

$Gl232

SGI233

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

General Precautions
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.

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

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.

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

GI-2



PRECAUTIONS
General Precautions (Cont'd)
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. la

Gl

Seat cover

MA

Fender cover

SGI234 EM

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

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 EF &
and needle bearings as a set. EC

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 ECMs).
Static electricity may damage internal electronic compo- @
nents.

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

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

when required. AT
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 FA

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

in an appropriate manner. RA

Precautions for Multiport Fuel Injection System
or E.C.C.S. Engine BR
1. Before connecting or disconnecting multiport fuel injection

system or E.C.C.S. harness connector to or from any mul-
tiport fuel injection system or ECM (ECCS control module),
be sure to turn the ignition switch to the “OFF” position and
disconnect the negative battery terminal. BE
Otherwise, there may be damage to ECM.

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

ST

SGI787
danger.

3. Be careful not to jar components such as ECM and mass
air flow sensor. EL

GI-3



PRECAUTIONS

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

damage the three way catalyst.
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 three way
catalyst.

4. Do not place the vehicle on inflammable material. Keep
inflammable material off the exhaust pipe.

Precautions for Fuel
Use unleaded gasoline with an octane rating of at least 87 AKI
(Anti-Knock Index) number (research octane number 91).

CAUTION:
Do not use leaded gasoline. Using leaded gasoline will damage
the three way catalyst.

GI-4



HOW TO USE THIS MANUAL

A QUICK REFERENCE INDEX, a black tab (e.g. [ER ) is provided on the first page. You can quickly
find the first page of each section by mating it to the section’s black tab.
THE CONTENTS are listed on the first page of each section.
THE TITLE is indicated on the upper portion of each page and shows the part or system.
THE PAGE NUMBER of each section consists of two letters which designate the particular section
and a number (e.g. ‘‘BR-5’’).
THE LARGE ILLUSTRATIONS are exploded views (See below.) and contain tightening torques, lubri-
cation 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
(Upper side) (©) 54 - 64 (5.5 - 6.5, 40 - 47)

|

me) Main pin
Zo to sliding portion

Torque — Pin bolt
member

Inner shim Copper

sy

Sy

washer
” 17 - 20 (1.7 - 2.0, 12 - 14)»

C
r

Pad retainer
(Lower side)

oa Brake hose

> Air bleeder
(©) 7 - 9 (0.7 - 0.9, 5.1 - 6.5)

Pin bolt

hi (0) 22 - 31 (2.2 - 3.2, 16 - 23)
Outer shim

Pad
Cylinder body

Piston seal '%<)
Piston

Dust seal

(O) : N-m (kg-m, ft-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 m the previous large illustrations.
Assembly, inspection and adjustment procedures for complicated units such as the automatic tran-
saxle or transmission, etc. are presented in a step-by-step format where necessary.

7. The following SYMBOLS AND ABBREVIATIONS are used:

©) =: Tightening torque we : Adjustment is required.

E3 : Should be lubricated with grease. S.D.S. : Service Data and Specifications
Unless otherwise indicated, use rec- L.H. : Left-Hand

ommended multi-purpose grease. A/T : Automatic Transaxle/Transmission
: Should be lubricated with oil. Tool : Special Service Tools

: Sealing point A.T.F. : Automatic Transmission Fluid
© : Checking point D, : Drive range ist gear
) Always replace after every disassem- D, : Drive range 2nd gear

bly. D : Drive range 3rd gear
® : Apply petroleum jelly. D, : Drive range 4th gear

: Apply A.T.F. O.D. : Overdrive
* : Select with proper thickness.

GI-5
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HOW TO USE THIS MANUAL

The UNITS given in this manual are primarily expressed as SI UNITS (International System of Unit),
and alternately 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-lb)

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

of data.
. 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 { POWER SUPPLY
@ This shows the GI

CONNECTOR ignition switch
: position in which the

This shows that these connectors. system can be
are white 6 terminal connectors. operated.

© See POWER MA
SUPPLY ROUTING
in EL section for the
detailed wiring
diagram. EM(BRANCH ) L 9 j

M/T model

© ( ) | te
L_| Lf SWITCH
~ = pea aadidl This shows that continuity

exists between terminals @ Er
4 FUSE and @), when the switch is EC

BLOCK turned to ON position.

A/T model > \ J
FE| _ OFF a ZP

7 LG a a t.— 4
c—5 aq a—s ettp

-—_— —

L CL

8 SWITCHGm) L | MT
WIRE COLOR CODING

al
e

oO

a
e

] 
w

in

= B = Black BR = Brown
r \ BODY W = White OR = Orange AT

@ : M/T model LOCATION NUMBER GROUND R = Red P = Pink
@: A/T model This number shows where the G = Green PU = Purple

connector is located. See L = Blue GY = Gray
¢ HARNESS LAYOUT in EL Y = Yellow SB = Sky Blue FA

section. The number is identical LG = Light Green

with the one in HARNESS When the wire color is striped, the base
ABBREVIATIONS LAYOUT. color is given first, followed by the stripe

color as shown below: RA
Example: L/W = Blue with White Stripe J

Gam) BR

I: Instrument M:
(___ harness Main harness J ST

BF

SGI543 HA
SWITCH POSITIONS

Normally open Wiring diagram switches are shown with the vehicle in the fol- EL
oo __ 5 oo — lowing condition.

e@ Ignition switch “OFF”.
e Doors, hood and trunk lid/back door closed.
e Pedals are not depressed and parking brake is released.

Normally closed

—on—— se —— OO

SEL764E
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HOW TO READ WIRING DIAGRAMS

Connector symbol 2

Example

| :

113 1

214

3

UAaS ne
Connector

SGI362

Example

<—, Male terminal—, IF
+—— Guide ——

[m}<— gt
Connector symbol Connector

Female terminal

5]

Guide —— A

CONNECTOR SYMBOLS

e All connector symbols in wiring diagrams are shown from
the terminal side.

e Male and female terminals
Connector guides for male terminals are shown in black
and female terminals in white in wiring diagrams.

MULTIPLE SWITCH

Connector The continuity of the multiple switch is identified in the switch -
Connector symbol hart i . di

scises3) Chart in wiring diagrams.

Example

WIPER SWITCH

OFF|INT|LO/]H1!/WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT

—B/Y ——_ | |2 O OFF 3-4
—=R=@|0} 41) WClolole INT 3-4,5-6
—we+BlERi1/5| 14/0/0| | LO 3-6
—.v— CF |@}2} 15 Ol] HI 2-6
Seed © eee © O Q O WASH 1-6

Example: Wiper switch in LO position
Continuity circuit: Red wire — @ terminal — @) terminal — Wiper switch (Q@— @:

LO) — © terminal — ©) terminal — Black wire

SGI365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)
e 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 Man-
ual.

gram.

The foldout should be spread to read the entire wiring dia-

STARTING SYSTEM

WU )
Check

Check

SUPER MULTIPLE JUNCTION (S.M.J.)
Terminal Arrangement

fatie ticiotletietict
a2 2|C2]~— Je2 |r 2162]Pere
Asa 4G6)
—+—4

ASB 5 FSGS)

—

AGC 6) F6IG6)
ft

Ais 7, we

Example

STARTING SYSTEM
Wiring Diagram

w OFF es
——-

eee
R 3 Q

4

R—P Bi+L-T]

B—} D0+8R-CI[-

8

Cc5 R

S.M.J.
Refer to last page

(Foldout page).

2 R BI L 2

Pa B DO BR 4
(Main harness) (Instrument

harness)

~—B

e F1 G1

A2)|B2|C2 E2 G2

A3|B3|C3;-—E3 F3/G3

A4 B4 G4

AS BS

A6 sq|O
AT B7

FS5iG5

G6

G7

A8iB 8\C8 E8iF 8jG8

A9|B9IC OL _JE9 F9IG9

A0|B o|co|Do |Eo FO GO

(Main harness)

Super Multiple Junction
(S.M.J.)

L——_4
Gileife1| o1\c1/B1|a1
62|rale2l, [c2|82|az

G3|FS|E3 bu C3/B3/A3

G4lra B4|A4

GS5|F5 B5|A5

GélFe BEIAG

G7|F7 B7|A7

Galrejes/~) |ca|aa|as

Golr gle 9|_~ |co|B9lag

GolFoleo| pp |co|Bo|Ao

BR-—
(Instrument harness)

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES
Example

“\ INSPECTION START

t (1
CHECK POWER SUPPLY. N.G-| Check the following items.
1) Turn ignition switch “ON”. 1) Harness continuity between
2) Check voltage between termi- crankshaft position sensor

nal @) and ground. and battery
Battery voltage should exist. 2) E.C.C.S. relay-1 (See page EF

& EC-106.)
SGls6t OK. 3) “BR” fusible link

4) Power source for ECM

(B} tea (See page EF & EC-104.)
a TS. TB 5) Ignition switch

Lcld/ — oisconnect v

CHECK GROUND CIRCUIT. N.G.| Check the following items.
, 1) Turn ignition switch “OFF’”’. "| 1) Harness continuity between
ny 2) Disconnect crankshaft position crankshaft position sensor and

sensor harness connector. ground

nae ~ 3) Check resistance between ter- 2) Ground circuit for ECM
(te) minal @ and ground. (See page EF & EC-104.)

Resistance:

= SGis62 Approximately 0Q

[o*

NOTICE
The flow chart indicates work procedures required to diagnose
problems effectively. Observe the following instructions before
diagnosing.

1) Use the flow chart after locating probable causes of a prob-
lem following the ‘Preliminary Check’’ or the “Symptom
Chart”.

2) After repairs, re-check 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 connectors.

4) Refer to the Circuit Diagram for Quick Pinpoint Check.
If you must check circuit continuity between harness con-
nectors in more detail, such as when a 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
“OFPF’’.

6) Before checking voltage at connectors, check battery volt-
age.

7) After accomplishing the Diagnostic Procedures and Electri-
cal Components Inspection, make sure that all harness
connectors are reconnected as they were.

GI-10



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

}

HOW TO FOLLOW THIS FLOW CHART

(1) Work and diagnostic procedure
Start to diagnose a problem using procedures indicated in
enclosed blocks, as shown in the following example.

CHECK POWER SUPPLY. p preck yiem being per-
1) Turn ignition switch “ON”.
2) Check voltage between ter- Procedure, steps or

minal b) and ground. measurement results
Battery voltage should exist.

Example
View from terminal side

View from harness side

Connector

Connector symbol
3}

|_| | |
|_| 1 |

Connector symbol
[om

Hitt tT tity
, ae

Double line

Direction mark

SGI364

| O.K.

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 0V — Less than 1V

Cross reference of work symbols in the text and
illustrations

Illustrations are provided as visual aids for work proce-
dures. For example, symbol indicated in the left upper
portion of each illustration corresponds with the symbol in
the flow chart for easy identification. More precisely, the
procedure under the ‘CHECK POWER SUPPLY”’ outlined
previously is indicated by an illustration

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

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 ... T.S.
S.

e All connector symbols shown from the terminal side are
enclosed by a single line.

\
View from harness side ... H.S.

NIN

H.S.
e All connector symbols shown from the harness side are

enclosed by a double line.

GI-11
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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

DISCONNECT Check after disconnecting the connector

to be measured.

Current should be measured with an

ammeter.

CONNECT Check after connecting the connector to

be measured.
Procedure with CONSULT

Gs) Insert key into ignition switch. Procedure without CONSULT

Remove key from ignition switch.

> x (5
0 A/C switch is ‘OFF’.G
S

3 Turn ignition switch to ‘‘OFF”’ position. A/C switch is “ON”.

CD <s

Turn ignition switch to ‘‘ON’’ position.
Fan switch is ‘““ON’’. (At any position

except for ‘‘OFF’’ position)

“ACC”’ position.

T igniti itch to “START” sore 23 4(eq urn tgnl fon switen to a Fan switch is ‘““OFF’’.
position.

Turn ignition switch from ‘‘OFF”’ to Apply battery voltage directly to

components.

Turn ignition switch from ‘“‘ACC”’ to

“OFF”’ position.
Drive vehicle.

Turn ignition switch from ‘‘OFF’’ to ‘‘ON”’

position.
Disconnect battery negative cable.

Turn ignition switch from ‘‘ON”’ to ‘‘OFF”’

position.
Depress brake pedal.

Do not start engine, or check with

engine stopped.
Release brake pedal.

Start engine, or check with engine

running.
Depress accelerator pedal.

Apply parking brake. Release accelerator pedal.

Release parking brake.

Check after engine is warmed up

sufficiently.

C/UNIT

or

ECM

0] CONNECTOR

CONNECTOR

Voltage should be measured with a
voltmeter.

Circuit resistance should be measured

with an ohmmeter.

CONNECT

Pin terminal check for S.M.J. type

ECM and A/T control unit

connectors.

For details regarding the terminal

arrangement, refer to the foldout

page.

Eaeloienty
COMMeCT

€
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CONSULT CHECKING SYSTEM

Function and System Application

on the screen.

Diagnostic test mode Function E.C.C.S.

This mode enables a technician to adjust some devices

Work support faster and more accurately by following the indications on X

CONSULT.

Self-diagnostic results Self-diagnostic results can be read and erased quickly.

Data monitor Input/Output data in the ECM can be read.

Diagnostic Test Mode in which CONSULT drives some actu-

Active test ators apart from the ECMs and also shifts some parameters X

in a specified range.

ECM part number ECM part number can be read. X

E.C.C.S. faults can be isolated to a general area, semi-au-

Function test tomatically and in a short time, by following the directions X

X: Applicable

Lithium Battery Replacement
CONSULT contains a lithium battery. When replacing the battery obey the following:
WARNING:
Replace the lithium battery with SANYO Electric Co., Ltd., CR2032 only. Use of another battery may
present a risk of fire or explosion. The battery may present a fire or chemical burn hazard if mistreated.
Do not recharge, disassemble or dispose of in fire.
Keep the battery out of reach of children and discard used battery conforming to the local regulations.

Checking Equipment
When ordering the below equipment, contact your INFINITI distributor.

Tool name Description

NISSAN CONSULT kit

@ CONSULT unit

and accessories

@) Program card (UE920)

GI-13
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IDENTIFICATION INFORMATION

Model Variation

Body Destination Grade Model Engine Transaxle

BBYALGFP10EUA RS5F32A
Non-California

BBYALGAP10EUA RL4F03A

BBYALGFP10EVA : RS5F32A
Sedan California STD SR20DE

BBYALGAP10EVA RL4F03A

BBYALGFP10ENA RS5F32A
Canada

BBYALGAP10ENA RL4F03A

Prefix and suffix designations:

B BY AL G F P1I0 E V A

BY

Sedan J
SR20DE engine

2WD

L.H.D.

STD

+-——— U
V

—— N

E

Manual transaxle

Automatic transaxle

GI-14

L No meaning
Non-California

California
Canada

Multiport fuel injection system



IDENTIFICATION INFORMATION

Identification Number

Vehicle identification plate Vehicle identification number
(Chassis number) .

Tire placard GI
(Center console lid)

MA

EM

LC

EF
EC

F.M.V.S.S. certification label

Vehicle identification number plate FE

Emission control information label (Hood) €L

SGI676 .

VEHICLE IDENTIFICATION NUMBER ARRANGEMENT i
JNK C P O 1 P * P T 000001

rN
Manufacturer Vehicle serial number

JNK : Nissan, Passenger vehicle (Chassis number)

. . FA
Engine type Manufacturing plant

C : SR20DE engine T : Oppama

Vehicle line Model year RA
P : INFINITI G20 P : 1993 year model

Model change (0 to 9) Check digit (0 to 9 or x) BR
The code for the check digit is determined

Body type by mathematical computation.
1 : 4-door Sedan ST

Restraint system
S : Standard
P : Automatic seat belt BF

(Electrical)

HA

EL

GI-15



IDENTIFICATION INFORMATION

IDENTIFICATION PLATE

identification Number (Cont'd)

NISSAN MOTOR CO., LTD. JAPAN

Hi st To AA
CHASSIS NO. A
NO. DE CHASIS
MODEL
MODELO A

5-COLOR TRIM
tr) ACOLOR GUARNICION A A O
> ENGINE
sz MOTOR Ly A ce
Sy a > TRANS, AXLE
PAAIN TRANS, BE AN

PLANT

< Bh PLANTA
| A ERS RNS tt woe wea |

OAN
A 

T
A

 
W

H
 

= Type
Vehicle identification number (Chassis number)
Model

Body color code
Trim color code
Engine model
Engine displacement

Transmission model
Axle model

SGI315

ENGINE SERIAL NUMBER

SGI677

AUTOMATIC TRANSAXLE NUMBER

SGI788

Governor cap

SGI789

GI-16



IDENTIFICATION INFORMATION

Dimensions
Unit: mm (in)

Model Sedan

Overall length 4,440 (174.8)

Overall width 1,694 (66.7)

Overall height 1,389 (54.7) MA

Wheel base 2,550 (100.4)

Front 1,471 (57.9Tread “ eitRear 1,461 (57.5)

LC

EP &
EC

FE

CL

Wheels and Tires
MIT

Road wheel Aluminum 6-JJ x 14

Offset mm (in) 45 (1.77)

Tire size Conventional 195/60HR14 AT
Spare T125/70D15

FA

RA

BR

ST

BF

HA

EL

GI-17



LIFTING POINTS AND TOW TRUCK TOWING

SPECIAL SERVICE TOOLS

Preparation

Tool number
DescriptionTool name P

LM4086-0200

Board-on lift attachment

LM4519-0000

Safety stand attachment

——

Side sill
Attachment

Attachment

SGI670

Board-on Lift

Models without sill spoiler

CAUTION:
Make sure vehicle is empty when lifting.
@ The board-on lift attachment (LM4086-0200) set at front end

of vehicle should be set on the front of the sill under the
front door opening.

e Position attachments at front and rear ends of board-on lift.

Models with sill spoiler

Fix board-on lift attachments to inner side of sill.

SGl671

GI-18



LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand
WARNING:
e@ Never get under the vehicle while it is supported only by the jack. Always use safety stands when

you have to get under the vehicle.
e@ Place wheel chocks at both front and back of the wheels on the ground.

wee jack points

—_ fx]
iTRDLIN RRA ERARERRRAR AD)

U u

OX
)

DCaC Note:
a \ Ep Ee HD Safety stand

a / T_/ I fety stand —

eata pens re the“ -— Ze Sh graph jack points.
\_ \ yseeinls

Front towing hook

Use safety stand adapter
as shown for stable
support.

Attachment N
SST No. LM4519-0000

Safety stand
SGI!790

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.

TAMA

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

a,

Lift pad Put the sill in the groove of the lift pad to prevent
Sill p the sill from deforming. If the pad does not have

a groove, prepare a suitable attachment with one.

SGI658

GI-19
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LIFTING POINTS AND TOW TRUCK TOWING

SGI684

SGI685

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

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

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

the parking brake and move the gearshift lever to neutral
position (“‘N” position).

INFINITI recommends that vehicles be towed with the driving
(front) wheels off the ground as illustrated.

TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
FOUR 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)

CAUTION:
Never tow an automatic transaxle model from the rear (i.e.,
backward) with four wheels on the ground as this may cause
serious and expensive damage to the transaxle.

TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
REAR WHEELS RAISED (With front wheels on ground)
Never tow an automatic transaxle model with rear wheels
raised (with front wheels on ground) as this may cause serious
and expensive damage to the transaxle. If it is necessary to tow
it with rear wheels raised, always use a towing dolly under the
front wheels.

GI-20



TIGHTENING TORQUE OF STANDARD BOLTS

Tightening torque (Without lubricant)Bolt
PitchGrade Bolt size | diameter* vn Hexagon head bolt Hexagon flange bolt

mm N-m kg-m ft-lb N-m kg-m ft-Ib

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 M10 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 M10 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
OT M10 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

aw
k

. Special parts are excluded.
This standard is applicable to bolts having the following
marks embossed on the bolt head.

GI-21

* : Nominal diameter

M 6

L= Nominal diameter of bolt threads (Unit: mm)

Metric screw threads
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MAINTENANCE
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EM

LC
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Changing Engine Oil.......c.cceeeeceecseseseeseeeesereees 12 Checking Seat Belts, Buckles, Retractors, RA
Changing Oil Filter. ...........c cece eeeeseesseseeeeeees 13 Anchors and Adjusters ............. cc ceccceeeeeneneeeeeeeeee 18
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PREPARATION

Special Service Tool

Tool number

(Kent-Moore No.)

Tool name

Description

KV10115800

(J38956)

Oil filter cap wrench

65 mm (2.56 in) dia.

SMA327C

MA-2



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 INFINITI dealers do them.

Item Reference page

OUTSIDE THE VEHICLE

The maintenance items listed here should be performed from time to time, unless other-

wise specified.
MA

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. EM
Wheel nuts When checking the tires, make sure no nuts are missing, and check for any

loose nuts. Tighten if necessary.

Tire rotation Tires should be rotated every 12,000 km (7,500 miles).
Le

MA-16

Wheel alignment and balance If the vehicle should pull to either side while driving on a

straight and level road, or if you detect uneven or abnormal tire wear, there may be a

need for wheel alignment. If the steering wheel or seat vibrates at normal highway

speeds, wheel balancing may be needed.

EFMA-16 EC
FA-5

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

Doors and engine hood Check that all doors and the engine hood operate smoothly as

well as the trunk lid and back hatch. Also ensure, that all latches lock securely. Lubricate

hinges, latches, rollers and links 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 lubrication fre-

quently.

CL
MA-18

Mr

INSIDE THE VEHICLE

The maintenance items listed here should be checked on a regular basis, such as when

performing periodic maintenance, cleaning the vehicle, etc.

AT

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 buzzers/chimes Make sure that all warning lights and buzzers/chimes

are operating properly.

Windshield wiper and washer Check that the wipers and washer operate properly and that

the wipers do not streak. BR
Windshield defroster Check that the air comes out of the defroster outlets properly and in

sufficient quantity when operating the heater or air conditioner.

Steering wheel Check that it has the specified free play. Be sure to check for changes in

the steering condition, such as excessive free play, hard steering or strange noises.

Free play: Less than 35 mm (1.38 in)

ST

BF
Seats Check seat position controls such as seat adjusters, seatback recliner, etc. to

ensure they operate smoothly and that all latches lock securely in every position. Check

that the head restrains move up and down smoothly and that the locks (if so equipped)

hold securely in all latched positions. Check that the latches lock securely for folding-

down rear seatbacks.

Seat belts Check that all parts of the seat belt system (e.g. buckles, anchors, adjusters
and retractors) operate properly and smoothly, and are installed securely. Check the belt

webbing for cuts, fraying, wear or damage.

EL
MA-18

Clutch pedal Make sure the pedal operates smoothly and check that it has the proper free

travel.
CL-4

Brakes Check that the brake does not pull the vehicle to one side when applied.

MA-3



GENERAL MAINTENANCE

Item Reference page

Brake pedal Check the pedal for smooth operation and make sure it has the proper dis-
tance under it when depressed fully. Check the brake booster function. Be certain to keep
floor mats away from the pedal.

BR-6

BR-9

Parking brake Check that the lever has the proper travel and confirm that your vehicle is
held securely on a fairly steep hill with only the parking brake applied.

BR-22

Automatic transaxle “Park position’? mechanism Check that the lock release button on the
selector lever operates properly and smoothly. On a fairly steep hill check that your vehi-
cle is held securely with the selector lever in the ‘‘P’’ position without applying any

brakes.

UNDER THE HOOD AND VEHICLE

The maintenance items listed here should be checked periodically (e.g. 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. MA-10

Radiator and hoses Check the front of the radiator and clean off any dirt, insects, leaves,
etc., that may have accumulated. Make sure the hoses have no cracks, deformation, rot or

loose connections.

Brake fluid level Make sure that the brake fluid level is between the ‘MAX’ and ‘‘MIN”’

lines on the reservoir.
MA-16

Battery Check the fluid level in each cell. It should be between the ‘“‘MAX”’ and “MIN”

lines.

Engine drive belts Make sure that no belt is frayed, worn, cracked or oily. MA-9

Engine oil level Check the level on the dipstick after parking the vehicle on a level spot

and turning off the engine.
MA-12

Power steering fluid level and lines Check the level when the fluid is cold and the engine

is turned off. Check the lines for proper attachment, leaks, cracks, etc.
MA-17

Automatic transaxle fluid level Check the level on the dipstick after putting the selector

lever in ‘‘P” with the engine idling.
MA-15

Exhaust system Make sure there are no loose supports, cracks or holes. If the sound of

the exhaust seems unusual or there is a smell of exhaust fumes, immediately locate the

trouble and correct it.

MA-15

Underbody The underbody is frequently exposed to corrosive substances such as those

used on icy roads or to control dust. It is very important to remove these substances, oth-

erwise rust will form on the floor pan, frame, fuel lines and around the exhaust system. At

the end of winter, the underbody should be thoroughly flushed with plain water, being

careful to clean those areas where mud and dirt can easily accumulate.

Fluid leaks Check under the vehicle for fuel, oil, water or other fluid leaks after the vehicle

has been parked for a while. Water dripping from the air conditioner after use is normal. If

you should notice any leaks or gasoline fumes are evident, check for the cause and cor-

rect it immediately.

MA-4



PERIODIC MAINTENANCE

Two different maintenance schedules are provided, and should be used, depending upon the conditions
in which the vehicle is mainly operated. After 60,000 miles (96,000 km) or 48 months, continue the peri-
odic maintenance at the same mileage/time intervals.

SCHEDULE 1
Follow Periodic Maintenance Schedule 1 if your driving habits frequently includes one or more of the
following driving conditions:
e Repeated short trips of less than 5 miles (8 km).
e Repeated short trips of less than 10 miles (16 km) with outside temperatures remaining below freez-

ing.
e@ Operating in hot weather in stop-and-go ‘“‘rush hour’’ traffic.
e Extensive idling and/or low speed driving for long distances, such as police, taxi or door-to-door

delivery use. .
e Driving in dusty conditions.
e Driving on rough, muddy, or salt spread roads.
e Towing a trailer, using a camper or a car-top carrier.

SCHEDULE 2
Follow Periodic Maintenance Schedule 2 if none of the driving conditions shown in Schedule 1 apply to
your driving habits.

MA-5
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PERIODIC MAINTENANCE

Schedule 1
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PERIODIC MAINTENANCE

Schedule 2
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)
Recommended fluids and lubricants

US measure imp measure Liter

Engine oil (Refill)

With oil filter 3-5/8 qt 3 qt 3.4
Energy Conserving Oils of API SG *2, *3

Without oil filter 3-3/8 qt 2-7/8 qt 3.2

Cooling system M/T 6-1/2 qt 5-3/8 at 6.1
(With reservoir Anti-freeze coolant (Ethylene glycol base)
tank) A/T 6-7/8 qt 5-3/4 qt 6.5

Manual transaxle gear oil 7-3/8 - 7-7/8 pt 6-1/8 - 6-1/2 pt 3.5-3.7 API GL-4*2

. . Genuine ATF*1 or equivalent
Automatic transaxle fluid 7-3/8 qt 6-1/8 qt 7.0 Type DEXRONTM II-E

Power steering fluid — — — Type DEXRONTM II or equivalent

. Genuine Brake Fluid*1 or equivalent
Brake fluid — — —eu | DOT 3 (US FMVSS No. 116)
Multi-purpose grease — — — NLGI'No. 2 (Lithium soap base)

*1: Available in mainland U.S.A. through your INFINITI dealer.
*2: For further details, see ‘Recommended SAE viscosity number’.
*3: Energy conserving oils

These oils can be identified by such labels as EC-!, EC-Il energy conserving, energy saving, improved fuel economy, etc.

SAE Viscosity Number

Outside Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change

GASOLINE ENGINE OIL GEAR OIL

+ 3810-100 — | | +40] J ]+104

+3014) +86

+10] 4) +50

ON °°WA WA WU: o || +22
-18}}0 -—-—-{ -— -10 | fF} +14

10W-30-29|1)-20+- Ih 10W-40
-29 -20

\ ) 5W-30PREFERRED ey 75W 80W pease
T10008 T10003

5SW-30 is preferable for all ambient temperatures. 80W-90 is preferable for ambient temperatures
20W-40 and 20W-50 are usable for ambient tem- below 40°C (104°F).
peratures above 10°C (50°F) for all seasons.
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ENGINE MAINTENANCE

Checking Drive Belts

Ay O) VAY Tighten>< > /~ HY / + “Ga Adjusting boltLoosen = Loosen , wall
hf / C2 = Adjusting bolt él

Loosen i
X

i
MM Psoite are 10 \ IO) t6 ‘ . EW

(1.6 - 2.2, 12 - 16)

LC
Water pump Alternator

EF
EC

FE

Power steering
oil pump @L

Power steering
oil pump Crankshaft

pulley

sulle Compressor VW: Check point MT
©): Nem (kg-m, ft-lb)

With air conditioner Without air conditioner AT

SMA391C

1. Inspect for cracks, fraying, wear or oil adhesion. If FA
necessary, replace with a new one.

2. Inspect drive belt deflections by pushing on the belt midway
between pulleys. RA

Aliernator drive ben Alling DI Adjust if belt deflections exceed the limit.
rator drive ng place se,

(Models without air conditioner) Belt deflection: Unit: mm (in) BR
Alternator drive belt

Used belt deflection
Crankshaft ;
pulley Drive belts Deflection | Deflection of ST

Limit after adjust- | ew belt
So ment BE

Enai

front Alternator
1.5 - 12. 6.5 - 7.With air conditioner com- ' (0459. S 7-8 10.056 S HA

Alternator pressor " (0.28 - 0.31)
drive belt 0.492) 0.295)

Without air conditioner 12 - 13 8-9 7-8

compressor (0.47 - 0.51) | (0.31 - 0.35) | (0.28-0.31) EL
3.5 - 4.5

a oe 6-7 4-5
P t | 0.138 -Engine ower steering ol! pump (0.24 - 0.28) | (0.16-0.20) | (2-138

front 0.177)
i Applied pushing force 98 N (10 kg, 22 Ib)

Alternator Inspect drive belt deflections when engine is cold.
ulleSet a belt in both crankshaft mom

and alternator pulleys shown
in the figure. SMA328C

MA-9



ENGINE MAINTENANCE

SMA393C

Radiator filler

o Oil level gauge 1 ide L-
| Re" — SMA379C

lk C7

—— — Air bleeder
Air relief ~

\ plug —

SMA635C

Radiator

TIT TT
TOTTI TTT

TITTITIT It rir rrr iret

SMA182B

Changing Engine Coolant
WARNING:
To avoid being scalded, never change the coolant when the
engine is hot.

1.

on

12.

13.

Move heater ‘“‘TEMP” control lever all the way to “HOT”’.

Remove radiator drain plug and radiator filler cap.
Remove reservoir tank, drain coolant, then clean reservoir
tank.
Install it temporarily.

Be careful not to allow coolant to contact drive belts.

Remove cylinder block drain plug, air relief plug and air
bleeder cap.
Install radiator drain plug and tighten cylinder block drain
plug securely.
Fill radiator and reservoir tank with water.
Air relief plug is reinstalled once coolant spills from the air
relief hole during refill.
Then fill radiator and reservoir tank with water.

Air relief plug:
(0): 10 N-m (1.0 kg-m, 7 ft-lb)

Reinstall radiator filler cap and air bleeder cap.
Warm up engine until radiator fan operates, then race
engine 2 or 3 times under no-load.

Make sure that air conditioner switch is ‘“‘OFF’’.

Stop engine and wait until it cools down.
Repeat step 2 through step 9 until clear water begins to
drain from radiator.

. Drain water.

Apply sealant to thread of drain plug.
(0): 8 - 12 N-m (0.8 - 1.2 kg-m, 5.8 - 8.7 ft-lb)

Reinstall reservoir tank.

Fill radiator and reservoir tank with coolant up to specified
level following step 6 through step 9.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.

Coolant capacity (With reservoir tank):

Unit: £ (US qt, Imp qt)

M/T 6.1 (6-1/2, 5-3/8)

AIT 6.5 (6-7/8, 5-3/4)

MA-10



ENGINE MAINTENANCE
Changing Engine Coolant (Cont’d)
[Reservoir tank capacity for ‘‘H’’ level is 0.6 £ (5/8 US qt, 1/2 Imp
qt).]
Pour coolant through coolant filler neck slowly to allow air in
system to escape.

MAX. 14. If necessary, add coolant. @l
15. Start and warm up engine, then increase engine speed to

MIN 4,000 rpm. Check that radiator coolant level does not lower,
and that no water noise is heard in heater core. If water HiiW
noise is heard, bleed air referring to ‘Refilling Engine
Coolant” in section LC.

SMA412B FN

Checking Fuel Lines
Inspect fuel lines and tank for improper attachment and for LC
leaks, cracks, damage, loose connections, chafing and deteri-
oration. EF
If necessary, repair or replace faulty parts. EC[Engine Fuel line [Fuel tank] tank

FE

5) SMA803A CL
CAUTION:

—{ F- 3 mm (0.12 in} Tighten high-pressure rubber hose clamp so that clamp end is jy7
— cr 3 mm (0.12 in) from hose end.

Abed Tightening torque specifications are the same for all rubber
® hose clamps. AT

Ensure that screw does not contact adjacent parts.

PA

SMA636C RA\

Changing Fuel Filter
FUEL PRES RELEASE ML] WARNING: BR

FUEL PUMP WILL STOP BY Before removing fuel filter, release fuel pressure from fuel line
TOUCHING START DURING to eliminate danger. .

CRANK A FEW TIMES AFTER | 1. Perform “FUEL PRESSURE RELEASE” in “WORK ST
ENGINE STALL. SUPPORT” mode and release fuel pressure to zero.

2. Turn ignition switch off.5 9 BE
[ START |

SEF823K HA

, (®) 1. Remove fuel pump fuse. |
2. Start engine. EL
3. After engine stalls, crank engine two or three times to

Fuel pump make sure that fuel pressure is released.
4. Turn ignition switch off and install fuel pump fuse.

SEF906K
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ENGINE MAINTENANCE

SMA389C

Drain plug SMA382C

Refill oil to this
“H” level.
Do not overfill.

SMA390C

Changing Fuel Filter (Cont'd)
5. Loosen fuel hose clamps.
6. Replace fuel filter.

e Becareful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.

e 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.

Oil grade: API SG
Viscosity: See MA-8.

Refill oil capacity (Approximate):
Unit: € (US qt, Imp qt)

With oil filter change 3.4 (3-5/8, 3)

Without oil filter change 3.2 (3-3/8, 2-7/8)

CAUTION:
e Be sure to clean drain plug and install with new washer.

Drain plug: .
(0): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

The refill capacity changes depending on the oil temperature
and drain time, use these valves as a reference and be certain
to check with the dipstick when changing the oil.

4. Check oil level.
5. Start engine and check area around drain plug and oil fil-

ter for oil leakage.
6. Run engine for a few minutes, then turn it off. After several

minutes, check oil level.

MA-12



ENGINE MAINTENANCE

1o=ae
aa

_\ Ss WDmS tamessane

aN
io filter ~~

AS
Sn3e5C

SMA010

2/3 of a turn

SMA229B

So.
SMA273C

5 lines
SMA673B

Changing Oil Filter
1. Remove oil filter with Tool.

WARNING:
Be careful not to burn yourself, as the engine and the engine
oil are hot.

2.

3. Screw in the oil filter until a slight resistance is felt, then
tighten additionally more than 2/3 turn.

4.

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.

Add engine oil.
Refer to Changing Engine Oil.

Changing Spark Plugs (Platinum-tipped type)
1. Disconnect ignition wires from spark plugs at boot. Do not

2.
pull on the wire.
Remove spark plugs with 16 mm (0.63 in) spark plug
wrench.

Spark plug:
Standard type PFR5B-11
Alternative type PFR6B-11, PFR7B-11

Checking and adjusting plug gap are not required between
renewals.
Do not use a wire brush for cleaning.
If plug tip is covered with carbon, spark plug cleaner may
be used.

Cleaner air pressure:
Less than 588 kPa (6 kg/cm’, 85 psi)

Cleaning time:
Less than 20 seconds

MA-13
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ENGINE MAINTENANCE
Changing Spark Plugs (Platinum-tipped type)
(Cont'd)
3. Install spark plugs. Reconnect ignition wires according to

nos. indicated on them.
Spark plug:
(0): 20 - 29 N-m

(2.0 - 3.0 kg-m, 14 - 22 ft-lb)

Se RSS
SMA273C

Changing Spark Plugs (Conventional type)
1. Disconnect ignition wires from spark plugs at boot. Do not

pull on the wire.

Wrench with a magnet
to hold spark plug

16 mm
(0.63 in)

SMA294A

2. Remove spark plugs with spark plug wrench.
Spark plug:

Standard type BKR6E
Alternative type BKR5E, BKR7E

Side electrode

SMA476

3. Check gap of each new spark plug.
Gap: 0.8 - 0.9 mm (0.031 - 0.035 in)

4. Install spark plugs. Reconnect ignition wires according to
nos. indicated on them.

Spark plug:
(0): 20 - 29 N-m (2 - 3 kg-m, 14 - 22 ft-Ib)

L Checking Vapor Lines
1. Visually inspect vapor lines for improper attachment and

for cracks, damage, loose connections, chafing and deteri-
oration. ;

2. Inspect vacuum relief valve of fuel tank filler cap for
. Clogging, sticking, etc.

Refer to EVAPORATIVE EMISSION SYSTEM in EF & EC section.

SEF892K
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CHASSIS AND BODY MAINTENANCE

SMA211A

Filler plug

SMA144A

®@ Front side
HOT [50 - 80°C (122 - 176°F)]

@ Reverse side

UMAO01

Check fluid for contamination.
SMA853B

Checking Exhaust System
Check exhaust pipes, muffler and mounting for improper attach-
ment and for leaks, cracks, damage, loose connections, chaf-
ing and deterioration.

Checking M/T Oil
Check for oil leaks and oil level.
Never start engine while checking oil level.

(0): Filler plug 10 - 20 N-m (1.0 - 2.0 kg-m, 7 - 14 ft-Ib)

Changing MT Oil
1. Drain oil from drain plug and refill with new gear oil.
2. Check oil level.

Oil capacity: 3.5 - 3.7 £ (7-3/8 - 7-7/8 US pt, 6-1/8 - 6-1/2 Imp
pt)
(0): Drain plug 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-lb)

Checking A/T Fluid Level
1. Check for fluid leakage and fluid level.

Fluid level should be checked using ‘“‘HOT”’ range on dip-
stick 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’’.
Check fluid level with engine idling.
Remove dipstick and wipe it clean with lint-free paper.
Re-insert dipstick into charging pipe as far as it will go.
Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

Do not overfill.

QAL
SL

2. 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.

Changing A/T Fluid
Oil capacity (With torque converter):

7.0 £ (7-3/8 US qt, 6-1/8 Imp qt)
Drain plug:
(O): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-lb)

Use genuine Nissan ATF or equivalent type DEXRONTM“II-E.

MA-15
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CHASSIS AND BODY MAINTENANCE

FRONT

|
|
|

‘Tires without directional indicators SMA650B

C
o

 
)-—

 
G

2

FRONT

—
—

 
Ee

) |
Tires with directional indicators SMA736A

——
E

SMA260A

Balancing Wheels
e Adjust wheel balance using road wheel center.
Refer to S.D.S.

Tire Rotation
Wheel nuts:
(0): 98 - 118 N-m (10 - 12 kg-m, 72 - 87 ft-Ib)

T-TYPE SPARE TIRE

e Donot include the T-type spare tire when rotating the tires.
Wheel nuts:
(OC): 98 - 118 N-m (10 - 12 kg-m, 72 - 87 ft-lb)

Checking Brake Fluid Level and Leaks
If fluid level is extremely low, check brake system for leaks, and
brake pads for wear.

Checking Brake Lines and Cables
Check brake fluid lines and parking brake cables for improper
attachment, leaks, chafing, abrasion, deterioration, etc.

Checking Disc Brake

ROTOR

Check condition and thickness.
Unit: mm (in)

CL25VA CLOHA

Standard thickness 22 (0.87) 9 (0.35)

Minimum thickness 20.0 (0.787) 8.0 (0.315)

MA-16



CHASSIS AND BODY MAINTENANCE

SMA922A

SMA847B

<1: Check grease leakage.
@ ; Check tightening torque.

(©) : Refer to ST section.
SMA664C

”| 
(12

2 
- 

176
°F)

HO
T

COL
DHO

T

O.K
. 

50
 

- 
80°

C
<t

-

SST280B

SST575B

Checking Disc Brake (Cont'd)
CALIPER

Check operation and for leakage.

PAD

Check for wear or damage.
Unit: mm (in)

CL25VA CLOHA

Standard thickness 11 (0.43) 10 (0.39)

Minimum thickness 2.0 (0.079) 2.0 (0.079)

Checking Steering Gear and Linkage

STEERING GEAR
e@ 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.

Checking Power Steering Fluid and Lines
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) or using
‘‘COLD” range on dipstick at fluid temperatures of 0 to 30°C (32
to 86°F).

CAUTION:
e Do not overfill.
e Recommended fluid is Automatic Transmission Fluid type

DEXRONTM'II or equivalent.

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

MA-17
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CHASSIS AND BODY MAINTENANCE

Lubricating Hood Latches, Locks and Hinges

MMAO07A

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

CAUTION:
1. All seat belt assembles, including

retractors and attaching hardwares
such as guide rail set, etc., should be
inspected after any collision.
Nissan recommends that all seat belt
assemblies in use during a collision
be replaced unless the collision was
minor and the belts show no damage
and continue to operate properly.
Seat belt assemblies not in use during
a collision should also be inspected
and replaced if either damage or
improper operation is noted.

2. If the condition of any component of
seat belt assembly Is questionable, do
not have It repaired, but replaced as Check belts
seat belt assembly. for damage.

3. If webbing Is cut, frayed, or damaged,
replace belt assembly.

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

5. Use a genuine seat belt assembly.

(©) 43 - 55 (4.4 - 5.6, 32 - 41)
Adjuster

Check anchors for loose mounting.

(0) 43 - 55 (4.4 - 5.6, 32 - 41)

) Anchor bolt Check retractor
43 - 55 Nem for smooth
(4.4 - 5.6 kg-m, operation.
32 - 41 ft-lb)

- Check functioning of
For 2-point motorized automatic seat buckles and tongues.
belts, refer to BF section. 0): N-m (kg-m, ft-lb)

MMAO08A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance
INSPECTION AND ADJUSTMENT Spark plug

Drive belt deflection Platinum- | Conventional
. . tipped type type

Unit: mm (in)
Type

Used belt deflection

; Deflection Standard PFR5B-11 BKR6E
Drive belts Deflection

Limit after of new belt Alternative PFR6B-11 BKR5E

adjustment PFR7B-11 BKR7E

Alternator . 1.0 - 1.1 0.8 - 0.9
Plug gap mm (in) | (9 939 - 0.043) | (0.031 - 0.035)

With air conditioner 11.5 - 12.5 7-8 6.5 - 7.5
compressor (0.453 - (0.28 - (0.256 -

P 0.492) 0.31) 0.295)
. . . 12-13 8-9 7-8

P 0.51) 0.35) 0.31)
6-7 4-5 3.5 - 4.5

Power steering oil pump (0.24 - (0.16 - (0.138 -
0.28) 0.20) 0.177)

Applied pushing force 98 N (10 kg, 22 Ib)

INSPECTION AND ADJUSTMENT

Chassis and Body Maintenance
Wheel balance

Dynamic 10 (0.35)

(at rim flange) (one side)

Static 20 (0.71)

Brake Maximum allowable
unbalance

Disc brake mm (in) g (02)

Pad

Standard thickness

CL25VA 11 (0.43)

CLOHA 10 (0.39)

Minimum thickness

CL25VA 2.0 (0.079)

CL9OHA 2.0 (0.079)
Rotor

Standard thickness

CL25VA 22 (0.87)

_ CLOHA 9 (0.35)

Minimum thickness

CL25VA 20 (0.79)

CL9HA 8.0 (0.315)
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ENGINE MECHANICAL
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PRECAUTIONS

Parts Requiring Angular Tightening
@ Some important engine parts are tightened using an angu-

lar-tightening method rather than a torque setting method.
e lf these parts are tightened using a torque setting method,

dispersal of the tightening force (axial bolt force) will be two
or three times that of the dispersal produced by using the
correct angular-tightening method.

e Although the torque setting values (described in this man-
ual) are equivalent to those used when bolts and nuts are
tightened with an angular-tightening method, they should
be used for reference only.

e To assure the satisfactory maintenance of the engine, bolts
and nuts must be tightened using an angular-tightening
method.

e Before tightening the bolts and nuts, ensure that the thread
and seating surfaces are clean and then coated with engine
oil.

e The bolts and nuts which require the angular-tightening
method are as follows:
(1) Cylinder head bolts
(2) Main bearing cap bolts
(3) Connecting rod cap nuts.

Liquid Gasket Application Procedure
a. Before applying liquid gasket, use a scraper to remove all

» traces of old liquid gasket from mating surfaces and
grooves, and then completely clean any oil stains from
these portions.

b. Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivalent.)

Groove Bolt hole e Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide (for oil pan).

e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).SEM371C

c. Apply liquid gasket to inner surface around hole perimeter
area.

(Assembly should be done within 5 minutes after coating.)
d. Wait at least 30 minutes before refilling engine oil and

engine coolant.
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PREPARATION

Special Service Tools

Tool number

(Kent-Moore No.)

Tool name

Description

$T0501S000

( — )
Engine stand assembly

@ $T05011000

( — )
Engine stand

@ ST05012000

( — )
Base

Disassembling and assembling

KV10106500

( — )
Engine stand shaft

KV10115300

( — )
Engine sub-attachment

$T10120000

(J24239-01)

Cylinder head bolt

wrench

Loosening and tightening cylinder
head bolt

KV10116200

(J26336-A)

Valve spring

compressor

@ KV10115900
(J26336-20)

Attachment / I \

Disassembling valve mechanism

(J38958)

Valve oil seal drift

Installing valve. oil seal

KV10107902

(J38959)

Valve oil seal puller

Displacement valve lip seal

EM-3
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PREPARATION
Special Service Tools (Cont'd)

Tool number

(Kent-Moore No.)

Tool name

Description

KV10115700

(J38957)

Dial gauge stand

Adjusting shims

EM03470000

(J8037)

Piston ring compressor

Installing piston assembly into cylin-

der bore

KV10107400

(J26365-12, J26365)

Piston pin press stand

@ KV10107310

( — )
Center shaft

@ $T13040020

( — )
Stand

@ $T13040030

( — )
Spring

@ KV10107320

( — )
Cap

©) ST13040050

( — )

Disassembling and

assembling piston pin

W
.

Drift

KV10111100 Removing oil pan

(J37228)

Seal cutter

WS39930000 Pressing the tube of liquid gasket

( — )
Tube presser

KV10112100

( — )
Angle wrench

Tightening bolts for bearing

cap, cylinder head, etc.
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PREPARATION

Commercial Service Tools

Tool name Description

Spark plug wrench Removing and installing spark plug

16 mm
(0.63 in) MA

Valve seat cutter set Finishing valve seat dimensions

LC
Piston ring expander Removing and installing piston ring

EF
EC

FE
Valve guide drift Removing and installing valve guide

AB

CL

MT
Intake & Exhaust A = 9.5 mm (0.374 In) dia.

B = 5.0 mm (0.197 in) dia.

Valve guide reamer Reaming valve guide (@ or hole for AT
oversize valve guide @)

6.0 (0.236) 10.175 (0.4006)
Exhaust BR

Front oil seal drift Installing front oil seal

®
0,

PA

Unit: mm (in) dia. at
D, ‘ D, @® RA

Intake &
D,

ST

a BF
75 mm (2.95 in) dia.
45 mm (1.77 in) dia.

Rear oil seal drift Installing rear oil seal HA

ELA B

110 mm (4.33 in) dia.
80 mm (3.15 in) dia.

>

i
 
tt
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OUTER COMPONENT PARTS

QG®
@ 

@O8O
6800

©} 16 - 19

©) 13 - 16
(1.3 - 1.6, 9 - 12)

(0.38 - 0.51, 2.7 - 3.7) —@ |

(C) 22 - 29
(2.2 - 3.0, 16 - 22)

(1.6 - 1.9, 12 - 14)

) 16 - 19
(1.6 - 1.9,
12 - 14) wt

hy
(©) 37 - 5.0

(0.38 - 0.51,
27 - 3.7)

(©) ; Nem (kg-m, ft-lb)
Pa: Apply liquid gasket.

Oil filler cap

Rocker cover

P.C.V. valve

Ignition coil

Crankshaft position sensor built
into distributor

Power transistor

Intake manifold supports

C
)

CR
E 

RO
E 

RC
RC

)

©) 16 - 21

(C) Refer to “Installation” in
“TIMING CHAIN”.

(1.6 - 2.1, 12 - 15)

(0) 41 - 52 Gasket 4
(4.2 - 5.3, Oo a0

- 30 - 38 0 - 3.0,2 9 14 - 22) Gasket (4
6.3 - 8.3
a. 0.85, 4.6 - 6.1)

hs va2 ve
(0) 16 - 22

(1.6 - 2.2,
12 - 16)

1. 22
(1.6 - 2.2, 12 - 16)

(1.6 - 2.1,
12 - 15)

CO} 16 - 21
(1.6 - 2.1, 12 - 15)

(0) 16 - 21
(1.6 - 2.1, 12 - 15)

6.3 - 8.3
(0.64 - 0.85,
4.6 - 6.1)

(O) 20 - 26 (2.0 - 2.7, 14 - 20)

SEM028E

EGR & canister control solenoid
valve

Knock sensor

Oil filter bracket

Oil catcher

Oil filter

Water inlet
Thermal transmitter

EM-6

®
 

@GG
9e 

@ Engine coolant temperature sen-
sor

Thermostat housing

Air relief plug

Thermostat

Starter motor

Power steering oil pump adjust-
ing bar

Power steering oil pump bracket



OUTER COMPONENT PARTS

18 - 21 (©) 39 - 49
(4.0 - 5.0, 29 - 36)

x

° | sets
s “Injector Removal”

in sasketg & EC.)

S

oN
EF
EC

FE

CL

MY

AT

FA

RA

“a BR
10.8

* Throttle body bolts
Tightening procedure
1) Tighten all bolts

; Gasket x)
: to 9 to 11. Nem | Ee (0) 8.4 -

| Hit (0.9 to 1.1 kg-m, (a) \ (0.86 - 1.1, 6.2 - 8.0)

YK ——s 2) Tighten all bor STa ) ghten ali bolts 8.4 - 10.8

(1.8 to 2.2 kg-m, hy a - Se () . N-m (kg-m, ft-lb)
Tighten in numerical order. 13 to 16 ft-lb).

BF
SEM356E _

Injector © EGR valve @ Accel-drum unit Al
Pressure regulator @) PAIRC-solenoid valve 42) Throttle position sensor

Intake manifold EGRC-BPT valve @3) Throttle body
EGR tube @ Intake manifold collector @) IACV-air regulator EL
EGR temperature sensor (0) Rod @8) !ACV-AAC valveCREOKO

KOTC)
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OUTER COMPONENT PARTS

@O®O
0O

J
(0) 16 - 21

a (1.6 - 2.1, 12 - 15)

. . If 16 - 21ff | my (1.6 - 2.1,NN -— 12 - 15)
TM 6.3 - 8.3m (0.64 - 0.85,

Ae

N

45 - 60
c (4.6 - 6.1, 33 - 44)

vA.©) 16 - 22 3.00/ & (O) 16 - 22
(1.6 - 2.2, peak” —TM®D
12 - 16) ey, FY 45 - 60

3) (4.6 - 6.1, 33 - 44) (0.52 - 0.66, 3.8 - 4.8)
16 - 21
(1.6 - 2.1,
12 - 15) () : Nem (kg-m, ft-lb)

: Apply liquid gasket.

SEM577D

Oil level gauge © Drain plug @®) Exhaust manifold
Alternator adjusting bar @ Resonator @)) Heated oxygen sensor
Compressor bracket Oil separator @2) Exhaust manifold cover

Alternator bracket @ PAIR valve @ PAIR valve tube

Water outlet

EM-8



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. al
4. Remove all spark plugs.
5. Disconnect distributor center cable.

MA

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

open.

8. Crank engine and record highest gauge indication.
9. Repeat the measurement on each cylinder as shown EF

above. EC
e Always use a fully-charged battery to obtain specified

engine speed. FE
Compression pressure: kPa (kg/cm’, psi)/300 rpm

Standard
SEM578D 1,226 (12.5, 178) €L

Minimum
1,030 (10.5, 149)

Difference limit between cylinders MT
98 (1.0, 14)

20 mm (0.79 in) dia. 10. If cylinder compression in one or more cylinders is low, AT
pour a small amount of engine oil into cylinders through

Use compressor tester whose end (rubber spark plug holes and retest compression.
portion) is less than 20 mm (0.79 in) dia. e If adding oil helps compression, piston rings may be worn FA
Otherwise, it may be caught by cylinderhead during removal. or damaged. If so, replace piston rings after checking pis-

ton.
e 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, BR
replace them.

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

RASEM387C

BF

HA

EL
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OIL PAN

Oles-75 SS >(0.65 - 0.76, 4.7 - 5.5) TSs (0) Refer to “Installation”.~~

@P)J29 - 39
(3.0 - 4.0, 22 - 29) .Nw 

; | J

je4 - 7.5
oN. —— (0.65 - 0.76,(OG): Nem (kg-m, ft-lb) 47 - 5.5)
: Apply liquid gasket.

hop 1.9 - 2.5
> (0.19 - 0.25, 1.4 - 1.8)

t

SEM539E

Side gallery baffle plate

Aluminum oil pan

Rear cover plate

Drain plug

Steel oil pan

Baffle plateCRORORO
RCOTC)

Loosen in numerical order. SEM040D

KV10111100
(J37228)

SEM540E

Removal
1. Remove engine under cover.
2. Drain engine oil.
3. Remove steel oil pan bolts.

. Remove steel oil pan.
(1) Insert Tool between aluminum oil pan and steel oil pan.

e Be careful not to damage aluminum mating surface.
e Do not insert screwdriver, or oil pan flange will be

deformed.

EM-10



OIL PAN
Removal (Cont'd)
(2) Slide Tool by tapping on the side of the Tool with a ham-

mer.

(3) Remove steel oil pan.

KV10111100 @l
(J37228)

MA

SEM541E

Baffle plate 5. Remove baffle plate.Engine ==.
front ft * = eS Le

° \\! SK }} ,0%
—l) EF

s EC(

| X()) Oe!

os 4

2 SEM228D CL
6. Remove front tube.
7. Seta suitable transmission jack under transaxle and hoist MT

engine with engine slinger.
8. Remove center member.
9. Remove A/T shift control cable. (A/T only) | AT

=

Transmission jack 7
SEMO045D 

Ra

i N 10. Remove compressor gussets.
Front compressor 

BR

gussetes e} Pa a

; T
qo ees

° “ Compressor bracket — [SS
Rear compressor \_

gusset SEMO048D 
WA

\ SN. 11. Remove rear cover plate.

EL

SEM043D

EM-11



OIL PAN

Loosen in numerical order. SEM044D

Install ~

tin EL OZ
/

wy 4 5

KV10111100
——____ (J37228)

“a ~~ |

KV10111100-7S7
(J37228)

SEM543E

SEM223D

Removal (Cont'd)
12. Remove aluminum oil pan bolts.

13. Remove the two engine to transaxle bolts and refit them
into vacant holes as indicated. Tighten bolts to release
aluminum oil pan from cylinder block.

14. Remove aluminum oil pan.
(1) Insert Tool between cylinder block and aluminum oil pan.
e Be careful not to damage aluminum mating surface.
e Do not insert screwdriver, or oil pan flange will be

deformed.

(2) Slide Tool by tapping on the side of the Tool with a ham-
mer.

(3) Remove aluminum oil pan.

15. Remove the two engine to transaxle bolts previously
installed in aluminum oil pan.
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OIL PAN

SEMO050D

Cut here.

Liquid gasket

Groove

Axl f 7 mm (0.28 in)

—_———at

wD

Bolt hole

SEM357E

(0.1
57 

- 
0.19

7 
in

)

SEM065D

Tighten in numerical order.

Engine
front

SEM052D

Install NEO Install

Oo oO

on

SEM224D

Installation
1. Install aluminum oil pan.
(1) Before installing aluminum oil pan, remove all traces of

liquid gasket from mating surfaces using a scraper.
e Also remove traces of liquid gasket from mating surface of Gl

cylinder block and front cover.

MA

EM

(2) Apply a continuous bead of liquid gasket to mating surface
of aluminum oil pan. Le

e@ Use Genuine Liquid Gasket or equivalent.

e Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in) EF
wide. EC

e Attaching should be done within 5 minutes after coating.

PE

CL

e For areas marked with ‘‘x’’, apply liquid gasket to the outer
side of the bolt hole. MT

AY

PA

RA

(3) Install aluminum oil pan.
e Install bolts in the reverse order of removal. BR

@ - 4 bolts:
0): 16 - 19 N-m (1.6 - 1.9 kg-m, 12 - 14 ft-lb)

(0): 6.4 - 7.5 N-m (0.65 - 0.76 kg-m, 4.7 - 5.5 ft-lb)

BIF

HA

2. Install the two engine to transaxle bolts.
3. Install rear cover plate. EL

EM-13



OIL PAN

{PTX bracket

OC fe y gusset GQ

ie Go KA-
Tighten in numerical order. SEM363D

7
Front compressor ——

Rear compressor
gusset NN

SEM051D

Cut here.

Axa j
Liquid gasket

=

Groove

7 mm (0.28 in)

“b
o »

Bolt hole
SEMO015E

Liquid gasket

Tube presser «

(0.157 - 0.197 in)

SEMO66D

Engine
front

Tighten in numerical order. SEM053D

Installation (Cont'd)

ONO
AS

Install compressor gussets.
Install A/T shift control cable. (A/T only)
Install center member.
Install front tube.
Install baffle plate.

Install steel oil pan.
Before installing steel oil pan, remove all traces of liquid
gasket from mating surfaces using a scraper.
Also remove traces of liquid gasket from mating surface of
aluminum oil pan.

Apply a continuous bead of liquid gasket to mating surface
of steel oil pan.

Use Genuine Liquid Gasket or equivalent.

Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide.
Attaching should be done within 5 minutes after coating.

Install steel oil pan.
Install bolts in the reverse order of removal together with
heated oxygen sensor harness bracket.
Wait at least 30 minutes before refilling engine oil.
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TIMING CHAIN

(0) 13 - 19
(1.3 - 1.9, 9 - 14)

@) Cylinder block

@ Chain guide
@ R.H. camshaft sprocket
@ Chain tensioner

6.3 - 8.3
(0.64 - 0.85, 4.6 - 6.1) oP

“\
“7

0) 142 - 152.
(14.5 - 15.5, 105 - 112)

® Chain guide
© Front cover

@ Crank pulley
Oil pump spacer

EM-15

. Ya

, “| \s 413 - 19 (1.3 - 1.9, 9 - 14)

Ug 6.4 - 7.5 (0.65 - 0.76, 4.7 - 5.5)
(0) = Nem (kg-m, ft-lb)

@ Crankshaft sprocket
(0) Chain guide
@ Timing chain

(2) L.H. camshaft sprocket

SEM604D

MA

LC

EF
EC

FE

CL

MT

AT

FA

AA

BR

ST

BF

HA

EL

|



TIMING CHAIN

Rocker cover

e(® ® o® / ©

) @T fk
a,

OL. O+W_®
Oil separator

Loosen in numerical order.

Suissa )° Bee
@@ [0 O° O

SEM582D

Intake manifold
supports

SEM029E

CAUTION:

14.

After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

e When installing sliding parts such as_ rocker arms,
camshafts, chain tensioner and oil seal, be sure to apply
new engine oil on their sliding surfaces.

e When tightening cylinder head bolts, camshaft sprocket
bolts, crankshaft pulley bolt and camshaft bracket bolts,
apply new engine oil to thread portions and seat surfaces
of bolts.

Removal
1. Release fuel pressure.

Refer to ‘‘Releasing Fuel Pressure” in section EF & EC.
2. Remove engine under covers.
3. Remove front R.H. wheel and engine side cover.
4. Drain coolant by removing cylinder block drain plug and

radiator drain cock.
5. Remove radiator.
6. Remove air duct to intake manifold.
7. Remove drive belts and water pump pulley.
8. Remove alternator.
9. Remove power steering oil pump.

10. Remove vacuum hoses, fuel hoses, wires, harness, con-
nectors and so on.

11. Remove all spark plugs.
12. Remove PAIR valve and resonator.

13. Remove rocker cover and oil separator.

Remove intake manifold supports.
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TIMING CHAIN
Removal (Cont'd)
15. Remove oil filter bracket and power steering oil pump

bracket.i

a .- Power steering i\- LS,ee iS i ia f MA
fon

bracket \

SEM580D

16

Cad we
. Set No. 1 piston at T.D.C. on the compression stroke by

LC
rotating crankshaft.

EF
EC

FE

CL

Mating mark Mating mark e Rotate crankshaft until mating mark on camshaft sprocket
is set at position indicated in figure at left. MT

AT

“) FA
R.H. camshaft sprocket? 4... camshaft sprocket

—f {) if SEM695D RA

Iw? O AT ST

17. Remove chain tensioner.

6 2 \

tae), a | BF
ifx ‘ ant | 9 SEM603D FA

Distributor 18. Remove distributor.
E ~ (A ( Do not turn rotor with distributor removed. EL

S Yecant
()|

o

¢GS Rotor head position
y [J (No. 1 cylinder at TDC,

a SEM974C
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TIMING CHAIN

De
Lag OO

Timing chain guide
4

o
| SEM071D

SEM583D

L.H. Baffle plate
camshaft

Loosen in numerical order.

‘R.H. camshaft Camshaft bracket

Oil tube

SEM975C

\ \, BY

Water hose for /\_
mer - na < , |

ASNy —~_

)~

“SN

XX.
SEM579D

J

Removal (Cont'd)
19. Remove timing chain guide.

20. Remove camshaft sprockets.

21. Remove camshafts, camshaft brackets, oil tubes and baffle
plate.

22. Remove the following water hoses.
e Water hose for cylinder block.
e Water hoses from heater.

23. Remove starter motor.
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TIMING CHAIN
Removal (Cont’d)

\C 24. Remove water pipe bolt.

c oN XY a

= pasEngine’BHI | Ce)y) [© Knock sensor front MA
(S) \ :Ze —— rs }—No aA ‘Se Maeoe
| (7a 25. Remove cylinder head outside bolts.

> Distributor
=I LC

EF
EC

Pe

CL
26. Remove cylinder head bolts.
e Bolts should be loosened in two or three steps. MT

27. Remove cylinder head completely with intake and exhaust
manifolds.

28. Remove oil pans. AT
Refer to ‘‘Removal” in “OIL PAN”.

PA

RA

29. Remove oil strainer and baffle plate.

BR

ST

BIF

Co : Oil strainer
—< Baffle plate SEM979C LA

30. Remove crankshaft pulley.

EL

Suitable puller
SEM980C
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TIMING CHAIN
Removal (Cont'd)
31. Set a suitable transmission jack under main bearing beam.

Transmission
jackMain bearing _o

beam SEM199D

/ 32. Remove front engine mounting.\TAZaaa Front engine mounting

33. Remove front cover.

34. Remove timing chain guides and timing chain.

O-.
L.H. timing chain
guide|

PAVE © SEM982C

Inspection
Check for cracks and excessive wear at roller links. Replace
chain if necessary.

SEM984C
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TIMING CHAIN

Installation
1. Install crankshaft sprocket on crankshaft.

Enginefront oO @l

MA
Crankshaft sprocket

SEM200D

iS 2. Position crankshaft so that No. 1 piston is set at T.D.C.
(Keyway at 12 o’clock-mating mark at 4 o’clock approx.) fit LC
timing chain to crankshaft sprocket so that mating mark is
in line with mating mark on crankshaft sprocket.

EF
EC

© Mating mark "x * y. FE
| Mating mark
(F=1o= —
= — SEM985C 6L

e@ Mating mark color on timing chain.

Mating mark @ : Gold MT
@, @ : Silver

AY

FA

Mating mark sSEMS500E . RA

3. Install timing chain and timing chain guides.

BR

ST

BF
L.H. timing chain

PUAN! & SEM982C AA

4. Before installing front cover, remove all! traces of liquid
gasket from mating surface using a scraper. EL

e Also remove traces of liquid gasket from mating surface of
cylinder block.

SLC491A
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TIMING CHAIN
Installation (Cont'd)
5. Apply a continuous bead of liquid gasket to mating surface

of front cover.
2.0 - 3.0 mm e Use Genuine Liquid Gasket or equivalent.
(0.079 - 0.118 in)

Ser

Liquid gasket

Never apply liquid
gasket to this
groove.

SLC492A

6. Install oil pump drive spacer and front cover.

ia

Hit/

Wipe off ~~ e Wipe off excessive liquid gasket.

Wipe off tL o—
liquid gasket ¢ ) aa

\TAS 7 7. Install front engine mounting.
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TIMING CHAIN

(} 2.0 - 3.0 S\(0.079 - 0.118 in)\ eS
fi 9°

NV eG5 SS ‘ a G
Vo heey as

We) ) | Ot Liquid gasket a
© ii) PR 2 “SEM353D

Cylinder head bolt

SEM020D

“a Engine front

Tighten in numerical order.
SEM986C

Installation (Cont'd)
8. Install crankshaft pulley.
9. Set No. 1 piston at T.D.C. on its compression stroke.

al

MA

10. Install oil strainer and baffle plate.
11. Install oil pan. Le

Refer to “Installation” in ‘‘OIL PAN”’.

EF
EC

FE

CL
12. Before installing cylinder head gasket, apply 4 continuous

bead of liquid gasket to mating surface of cylinder block. MT

AT

FA

RA

13. Install cylinder head completely with intake and exhaust
manifolds. BR

CAUTION:

The cylinder head bolts can be reused providing dimension
“A” is not exceeded. ST

Dimension “A”’:
158.2 mm (6.228 in)

BIF

HA

Tightening procedure:

Tighten all bolts to 39 N-m (4.0 kg-m, 29 ft-lb). EL
Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-lb).
Loosen all bolts completely.
Tighten all bolts to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33
ft-Ib).

206
6 

°
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TIMING CHAIN

Method A

SEM652D

Installation (Cont'd)
(@) Method A: Turn all bolts 90 to 100 degrees clockwise with

Tool or suitable angle wrench.

Method B: If angle wrench is not available, mark the side
of each cylinder head bolt with a paint mark
facing the front of the engine, then turn all bolts
90 to 100 degrees clockwise.

@ Turn all bolts 90 to 100 degrees clockwise.
@ Ensure that paint mark on each bolt faces the rear of the

engine. (Method B only)
Do not turn any bolt 180 to 200 degrees clockwise all at once.

—E4 $T10120000 |TL) Kee
_) TAT !SEM653D

90 +10 degrees

a 118
(12, 87)T - Plastic zone

o) —2 (8, 58) Elastic zone AGF
— 39 | @ /
Zz (4, 29)

SEM074D

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

39 (4.0, 29)

78 (8.0, 58)

0 (0, 0)

39+5 (4,040.5, 28.9+3.6)

90° '8 degrees
HOMICHON

ICHTC) 90*'S degrees

VP
Water pump pulley SEM977C

2) al’
—— 1

aK

FE

‘o)
Knock sensor

Le

——Q

UN
wae

Engine’
front

\

{\
SEM360E

14. Install cylinder head outside bolts.

15. Install water pipe bolt.
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TIMING CHAIN

—oe \s
—< . \ KS _a

Water hose for )~—“" block A < ZL a ~
XX.

Liquid gasket
aS Apply liquid gasket

to the hatched area.

O Ie
L.H. camshaft end bracket

SEM075D

2 ‘3 H.Ny

s

ANS ext ,
NE ~ — Semzo1p

R.H. camshaft End bracket

eee End bracket

tees Xe
frotii 3

No. 1 to 4 >
brackets B

No. 1 to 4 brackets
L.H. camshaft
bracket

SEM098D

Installation (Cont'd)
16. Install starter motor.

17. Install the following water hoses.
e Water hose for cylinder block.
e Water hoses for heater.

18. Before installing L.H. camshaft end bracket, remove all
traces of liquid gasket from mating surface.

e Also remove traces of liquid gasket from mating surface of
cylinder head.

19. Apply a continuous bead of liquid gasket to mating surface
of L.H. camshaft end bracket.

e Use Genuine Liquid Gasket or equivalent.

20. Install camshafts, camshaft brackets, oil tubes and baffle
plate.

e Position camshaft.
e L.H. camshaft key at about 12 o’clock
e R.H. camshaft key at about 10 o’clock
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TIMING CHAIN

ao Engine
front > R.H. camshaft

camshaft Tighten in numerical order.
SEM987C

oN Engine front

Bolt type:

SEM076D

Mating mark

mark
Mating Mating mark

Mating mark

{

R.H. camshaft sprocket
/7TM

L.H. camshaft sprocket
SEM696C

SEM584D

Ss
 

T

Timing chain guide

|

_ ©

SEM071D

Installation (Cont'd)
e Tightening procedure

STEP 1:
R.H. camshaft

Tighten bolts © - @ in that order then
tighten bolts @ - in that order.
(Oj: 2 N-m (0.2 kg-m, 1.4 ft-lb)

L.H. camshaft
Tighten bolts @) - @ in that order then
tighten bolts @ - 4 in that order.
(0): 2 N-m (0.2 kg-m, 1.4 ft-lb)

STEP 2:
Tighten bolts in the specified order.

(Oj: 6 N-m (0.6 kg-m, 4.3 ft-lb)
STEP 3:

Tighten bolts in the specified order.
(O}: 9.0 - 11.8 N-m

(0.92 - 1.2 kg-m, 6.7 - 8.7 ft-Ib)
.. Bolt type @ ® ©

(0): 18 - 25 Nm
(1.8 - 2.6 kg-m, 13 - 19 ft-lb)
.. Bolt type ©

21. Install camshaft sprockets.
Line up mating marks on timing chain with mating marks on
camshaft sprockets.

e Lock camshafts as shown in figure and tighten to specified
torque.

(0): 137 - 157 N-m
(14.0 - 16.0 kg-m, 101 - 116 ft-lb)

22. Install timing chain guide.
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TIMING CHAIN
Installation (Cont’d)
23. Install distributor.

@ Make sure that position of camshaft is as shown in figure.

| @

=a _o MA
) ane. SEM227D EM

aN e After installing, confirm that distributor rotor head is set as
aah <. fr shown in figure.OY 

,

a EF
EC

FEA Yes Rotor - head position
a A (No. 1 cylinder at T.D.C.)

SEM974C 
cL

24. Install chain tensioner.

Make sure the camshaft sprockets are tightened completely. T
Press cam stopper down and “press-in’”’ sleeve until hook can
be engaged on pin. When tensioner is bolted in position the
hook will release automatically. Ensure arrow ‘“‘A”’ faces the AT
front of the engine.

Sleeve
Cam stopper

FA

SEM990C RA

BR

ST

BF

SEM991C AA

25. Install oil filter bracket and power steering oil pump
bracket.

el

Power steering
oil pump
bracket
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TIMING CHAIN

Intake manifold
supports SEM029E

10 (0.39)

10 (0.39)

Engine front

3 (0.12) PJ Liquid
gasket

Unit: mm (in) SEM366D

| “ot

3 mm (0.12

=
2 in) |? Liquid gasket
wf a

YD

SEM367D

Rocker cover

© @

Oil separator

Tighten in numerical order. SEM585D

Installation (Cont’d)
26.

27.

28.

29.

Install intake manifold supports.

Before installing rocker cover, remove all traces of liquid
gasket from mating surface of rocker cover gasket to cylin-
der head.
Apply a continuous bead of liquid gasket to mating surface
of rocker cover gasket and cylinder head.
Use Genuine Liquid Gasket or equivalent.

Install rocker cover and oil separator.

Rocker cover tightening procedure:

(1)

(2)

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

Tighten nuts @ - @ - @ - ® - in that order to 4N-m
(0.4 kg-m, 2.9 ft-Ib).
Tighten nuts @ to @ as indicated in figure to 8 to 10 N-m
(0.8 to 1.0 kg-m, 5.8 to 7.2 ft-lb).

Install PAIR valve and resonator.
Refit spark plugs and leads.
Install vacuum hoses, fuel hoses, wires, harness, connec-
tors and so on.
Install power steering oil pump and alternator.
Install water pump pulley and drive belts.
Refit air duct to intake manifold.
Install radiator.
Refit hoses and refill with coolant. Refer to MA section.
Install engine side cover and front R.H. wheel.
Install engine under covers.
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OIL SEAL REPLACEMENT

VALVE OIL SEAL

1. Remove accelerator cable.
2. Remove rocker cover and oil separator.
3. Remove camshafts and sprockets.

Refer to “Removal” in ‘TIMING CHAIN”. @l
4. Remove spark plugs.
5. Install air hose adapter into spark plug hole and apply air

pressure to hold valves in place. Apply a pressure of 490 (A
kPa (5 kg/cm’, 71 psi). .

6. Remove rocker arm, rocker arm guide and shim. je
EM

7. Remove valve spring with Tool.

Piston concerned should be set at T.D.C. to prevent valve from Le
falling.

EF
EC

S FE
KV10116200
(J26339-A)
Compressor assembly SS Ree cee €L

8. Remove valve oil seal.

MIT

AT

PA

OSS
S //SS LN 8 SEM994C RA

Se _ 9. Apply engine oil to new valve oil seal and install it with

to
Oe kK Sfae

Q S

BIF

FA

FRONT OIL SEAL
Remove the following parts: | EL
Engine under cover
Front R.H. wheel and engine side cover
Drive belts
Crankshaft pulley

. Remove front oil seal.

Be careful not to scratch front cover.

wNee
ee 

—

SEM997C
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OIL SEAL REPLACEMENT

Engine ¢€ Engine
inside outside

Oil seal iP yo seal lip

SEM715A

Dy > 3. Apply engine oil to new oil seal and install it using a suit-
y able tool.

Suitable tool ~~
SEM998C

REAR OIL SEAL

1. Remove transaxle. (Refer to MT or AT section.)
[ 2. Remove flywheel or drive plate.

Ac 3. Remove rear oil seal.
Be careful not to scratch rear oil seal retainer.

2)
Dz

SEM999C

(im)

Engi ; Engineinside. ¢€ outside
Oil seal iP | you seal lip

Ly) SEM715A

LW /| 4. Apply engine oil to new oil seal and install it using a suit-
hx able tool.

OOD)
e)

Suitable tool

SEM001D
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ACCEL-DRUM UNIT

Lock nut Accel-drum

Se ecel- deum unit
Stopper lever

ag

Adjusting
screw

I¢

(cH .<(. ex Coupling
Grease

Rod

Throttle body

Coupling

vLPi
When closed

Coupling

Ball link

SEM361E

Adjusting screw

Accel-drum

Stopper lever

Stopper lever

Adjusting screw

When fully opened
SEM359E

[~~ screw

\

Stopper lever

SEM208D

Turn adjusting screw 3
rotations clockwise.

Adjusting screw

(C) 4.0 - 5.4 Nem
(0.41 - 0.55 kg-m, 3.0 - 4.0 ft-lb)

SEM209D

Adjust accel-drum unit whenever any of the following parts
(new or old) are installed:
e Accel-drum unit
e Throttle body
e Rod (Always replace with a new one after removal.) @l

. 1. Install accel-drum unit and throttle body.
2. Apply grease all over the inside of the rod couplings.
Use genuine Nissan grease or equivalent. MA
3. Insert each one coupling to ball links of throttle body and

~ accel-drum unit.
4. Loosen lock nut. EM
5. Loosen adjusting screw enough.

LC

EF
EC

FE

CL

6. Manually turn accel-drum until throttle valve is fully open.
e Check that stopper lever is not touching adjusting screw. WT

If it is, loosen adjusting screw to maintain clearance
between the two

AT

PA

RA

7. Turn adjusting screw until it touches stopper lever.
8. Back off accel-drum. BR

ST

BI

HA

9. Turn adjusting screw 3 rotations clockwise.
10. Tighten lock nut. EL
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CYLINDER HEAD

G@Qe@O
QOVO

137 - 157
(14 - 16, 101 - 116)

Oil filler cap

Rocker cover

Rocker arm guide

Rocker arm

Shim

Hydraulic lash adjuster

Chain tensioner

12 - 15

CR
C 

IC
E 

ROI
OEC

)

Camshaft sprocket

Camshaft

Camshaft bracket

Oil tube

Water outlet

Cylinder head

Valve

EM-32

0) Refer to “Installation” in “TIMING CHAIN”.

ifg- Washer ><)

Rocker cover gasket &

) Refer to “Installation” in
“TIMING CHAIN”.

Exhaust side

Refer to “Installation” in
“TIMING CHAIN”.

)

O
4

: Nem (kg-m, ft-lb)
: Apply liquid gasket.

SEM605D

Valve spring seat

Valve spring

Valve spring retainer

Valve collet

Spark plug

Cylinder head bolt®@@e
Se@



CYLINDER HEAD

SEM878C

lash adjuster ! \ |

Rocker arm guide

Rocker arm ES
Shim

Hydraulic |

Throttle body
SEM362E

SEM587D

CAUTION:
e When installing sliding parts such as rocker arms, cam-

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

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

e If a hydraulic lash adjuster is kept on its side, there is a risk
of air entering it. After removal, always set hydraulic lash
adjuster straight up, or when laying it on its side, have it
soak in new engine oil.

e Do not disassemble hydraulic lash adjusters.
e Attach tags to lash adjusters so as not to mix them up.

Removal
e This removal is the same procedure as those for timing

chain. Refer to ‘‘Removal” in ‘TIMING CHAIN”’.

Disassembly
1. Remove rocker arms, shims, rocker arm guides and

hydraulic lash adjusters from cylinder head.

CAUTION:
Keep parts in order so that they can be installed in their origi-
nal positions during assembly. (Install parts in their original
positions.)

2. Remove throttle body with accel-drum unit.
3. Remove EGR tube.

4. Remove exhaust manifold cover.
5. Remove exhaust manifold.
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CYLINDER HEAD
Disassembly (Cont'd)
6. Remove fuel tube assembly.

Refer to “Injector Removal and Installation” in EF & EC
section.

7. Remove intake manifold.

SEM588D

8. Remove intake manifold collector from intake manifold.

9. Remove water outlet.

10. Remove water connector.
11. Remove thermostat housing with water pipe.

Thermostat
housing Water

connector

SEM590D

12. Remove valve components with Tool.

KV10116200
(J26336-A)
Compressor assembly Attachment

ATO SF/ semessD
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CYLINDER HEAD

SEM994C

SSG
SEM925C

SEM926C

Disassembly (Cont'd)
13. Remove valve oil seal with a suitable tool.

MA

Inspection

CYLINDER HEAD DISTORTION LC
Head surface flatness:

Standard EF
Less than 0.03 mm (0.0012 in) EC

Limit
0.1 0.004 imm (0.004 in) cE

If beyond the specified limit, replace or resurface.
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the cyl- €L
inder block resurfacing in an engine.
Amount of cylinder head resurfacing is ‘A’.
Amount of cylinder block resurfacing is “B”’. MT

The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)

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

Nominal cylinder head height: FA
136.9 - 137.1 mm (5.390 - 5.398 in)

RA

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

ST

BF

HA

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

Runout (Total indicator reading):
Standard

Less than 0.02 mm (0.0008 in)
Limit

0.1 mm (0.004 in)
2. If it exceeds the limit, replace camshaft.
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CYLINDER HEAD

SEM927C

Yo ZONC QO
SEM002D

SEM929C

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

Standard cam height:
Intake

38.408 - 38.598 mm (1.5121 - 1.5196 in)
Exhaust

37.920 - 38.110 mm (1.4929 - 1.5004 in)
Cam wear limit:

Intake & Exhaust
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 bearing.

Standard inner diameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

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

27.935 - 27.955 mm (1.0998 - 1.1006 in)
4. lf clearance exceeds the limit, replace camshaft and/or cyl-

inder head.
Camshaft journal clearance:

Standard
0.045 - 0.086 mm (0.0018 - 0.0034 in)

Limit
0.12 mm (0.0047 in)

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

Camshaft end play:
Standard

0.055 - 0.139 mm (0.0022 - 0.0055 in)
Limit

0.20 mm (0.0079 in)

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

Runout (Total indicator reading):
Limit 0.25 mm (0.0098 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 this direction.)
Valve deflection limit (Dial gauge reading):

Intake & Exhaust @
0.2 mm (0.008 in)

CO NSS PA ES MA
o > (Approx. 15 mm (0.59 in) C

—, ee ae VO revs
2. If it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diam- Le

eter.
Micrometer |b. Check that clearance is within specification.

Valve to valve guide clearance: EF
Standard EC

Intake 0.020 - 0.053 mm (0.0008 - 0.0021 in)
Exhaust 0.040 - 0.073 mm (0.0016 - 0.0029 in) FE

Limit
Intake & Exhaust 0.1 mm (0.004 in)

semossc| C- If it exceeds the limit, replace valve or valve guide. CL

VALVE GUIDE REPLACEMENT
1. To remove valve guide, heat cylinder head to 110 to 130°C WT

(230 to 266°F).

AT

FA

SEMO08A RA

2. Press out valve guide or use a hammer and suitable tool.

BR

ST

BF

HA

3. Ream cylinder head valve guide hole.
Valve guide hole diameter EL
(for service parts):

Intake & Exhaust
10.175 - 10.196 mm (0.4006 - 0.4014 in)

EM-37



CYLINDER HEAD

SEM083D

Suitable reamer

SEM934C

SEM795A

SEMO008A

Inspection (Cont'd)
4. Heat cylinder head to 110 to 130°C (230 to 266°F) and press

service valve guide onto cylinder head.
Projection “‘L”’:

14.0 - 14.2 mm (0.551 - 0.559 in)

5. Ream valve guide.
Valve guide inner diameter:

Intake & Exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 in)

VALVE SEATS

Check valve seats for any evidence of pitting at valve contact
surface, and reset or replace if it has worn out excessively.

e Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat.

e@ Cut with both hands to uniform the cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

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

Intake 35.500 - 35.516 mm (1.3976 - 1.3983 in)
Exhaust 31.500 - 31.516 mm (1.2402 - 1.2408 in)

Reaming should be done in circles concentric to the valve
guide center so that valve seat will have the correct fit.

3. Heat cylinder head to 110 to 130°C (230 to 266°F).
4. Press fit valve seat until it seats on the bottom.
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CYLINDER HEAD

SEM892B

T (Margin thickness)
TT

a

‘.
0

L J
|

SEM188A

——+ f— S (Out-of-square)

SEM288A

EM113

SEM935C

Inspection (Cont'd)
5. Cut or grind valve seat using a suitable tool at the speci-

fied dimensions as shown in S.D.S.
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.

Seat face angle “a”: @l
44°53’ - 45°07’

Contacting width ‘‘W’’:
Intake | MA

Exhaust
1.7 - 2.0 mm (0.067 - 0.079 in)

Check dimensions in each valve. For dimensions, refer to L¢
S.D.S.

1.4 - 1.7 mm (0.055 - 0.067 in)

VALVE DIMENSIONS

When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace valve. ee
Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

Fe

CL

VALVE SPRING

Squareness | Mr
1. Measure ‘‘S”’ dimension.

Out-of-square: AT
Less than 2.2 mm (0.087 in)

2. If it exceeds the limit, replace spring.

PA

RA

Pressure

Check valve spring pressure. BR
Pressure: N (kg, Ib) at height mm (in)

Standard
569.00 - 641.57 (58.02 - 65.42, ST
127.93 - 144.25) at 30.0 (1.181)

Limit
More than 549.2 (56.0, 123.5) at 30.0 (1.181) BF

If it exceeds the limit, replace spring.

AA

HYDRAULIC LASH ADJUSTER

1. Check contact and sliding surfaces for wear or scratches. &L

EM-39



CYLINDER HEAD
Inspection (Cont'd)
2. Check diameter of lash adjuster.

Outer diameter:
16.980 - 16.993 mm (0.6685 - 0.6690 in)

3. Check lash adjuster guide inner diameter.
Inner diameter:

17.000 - 17.020 mm (0.6693 - 0.6701 in)
Standard clearance between lash adjuster and
adjuster guide:

0.007 - 0.040 mm (0.0003 - 0.0016 in)

SEM084D

Rocker arm ROCKER ARM, SHIM AND ROCKER ARM GUIDE
Check contact and sliding surfaces of rocker arms, shims and
rocker arm guides for wear or scratches.

| ine MM
yy WS — shin

QQ Reet arm
guide

SEM694D

Assembly
1. Install water connector.
(1) Before installing water connector, remove all traces of liq-

uid gasket from mating surface using a scraper.
Liquid gasket e Also remove traces of liquid gasket from mating surface of

cylinder head.
\\ 2.0 - 3.0 mm (2) Apply a continuous bead of liquid gasket to mating surface

Water (0.079 - of water connector.
connector 0.118 In) . . .

e Use Genuine Liquid Gasket or equivalent.

Sie

=e

SEM368D

Install thermostat housing with water pipe.
Tightening procedure:
Tighten bolt @ to 2 - 5 N-m (0.2 - 0.5 kg-m, 1.4 - 3.6 ft-lb).
Tighten bolt © to 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib).
Tighten bolt @ to 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-lb).
Tighten bolt to 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib).
Perform steps (2) through (4) after installing cylinder head
on cylinder block.

BSBa
eY

~
—

 
e

e
 

e
e

 
e

e
e

housing

Water pipe connector

SEM591D
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CYLINDER HEAD
Assembly (Cont'd)
3. Install water outlet.
(1) Before installing water outlet, remove all traces of liquid

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

————>7 20-30 mm cylinder head. @l
i (0.079 - 0.118 in) (2) Apply a continuous bead of liquid gasket to mating surface

of water outlet.

e Use Genuine Liquid Gasket or equivalent. MA

© Liquid gasket

4. Install intake manifold collector to intake manifold.

LC

EF
EC

Pe

Tighten in numerical order. SEM592D CL

5. Install intake manifold.
6. Install fuel tube assembly. MT

Refer to ‘Injector Removal and Installation” in EF & EC
section.

AT

PA

RA
7. Install exhaust manifold.
8. Install exhaust manifold cover. BR

ST

BF

HA
9. Install EGR tube.
10. Install throttle body with accel-drum unit. EL
11. Adjust accel-drum unit.

Refer to ‘‘ACCEL-DRUM UNIT”’.

Throttle body
SEM362E
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CYLINDER HEAD

Identification mark

SEM595D

.
Paint mark

Cylinder head side

Wide pitch

Narrow pitch

SEM085D

SEMO093D

brid
 

|

we Engine oil

SEM772C

Rocker arm guide

Rocker arm

Shim

Hydraulic
lash adjuster

SEM202D

Assembly (Cont'd)
12. Install valve component parts. |

Install valves, noting their identification marks as indicated@

in the table below.

identification mark

Intake valve 53J

Exhaust valve 64Y

13.

(1)

Always use new valve oil seal.
Refer to OIL SEAL REPLACEMENT.
Before installing valve oil seal, install valve spring seat.
Install valve spring (uneven pitch type) with its narrow
pitched side toward cylinder head side (paint mark).
After installing valve component parts, use plastic hammer
to lightly tap valve stem tip to assure a proper fit.

Check hydraulic lash adjusters.
When rocker arm can be moved at least 1 mm (0.04 in) by
pushing at hydraulic lash adjuster location, it indicates that
there is air in the high pressure chamber.
Noise will be emitted from hydraulic lash adjuster if engine
is started without bleeding air.

Remove hydraulic lash adjuster and dip in a container filled
with engine oil. While pushing plunger as shown in figure,
lightly push check ball using a thin rod. Air is completely
bled when plunger no longer moves.

Air cannot be bled from this type of lash adjuster by running the
engine.

14. Install rocker arms, shims, rocker arm guides and hydrau-
lic lash adjusters.

CAUTION:
Install all parts in their original positions.
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CYLINDER HEAD
Assembly (Cont'd)
15. Select a suitable shim when replacing valve, cylinder head,

PSN. so shim, rocker arm guide and/or valve seat with new one(s),
/ Rocker arm guide as follows:

Kg s Valve collet 1) Install valve component parts to cylinder head (Except
S Valve spring shim).& g retainer e Always replace rocker arm guide with a new one. Gl

~~ Valve spring

Valve spring seat

Valve oil seal ><) MA
Valve

SEM364D

Dial gauge 2) Remove hydraulic lash adjuster.
3) Install Tool* into hydraulic lash adjuster fixing hole.

* Tool [KV10115700 (J38957)] is screwed into magnetic LG
stand rod used with dial gauge.

EF
Rod EC

KV10115700(J38957) FE

SEM545E 6L

faa Rocker arm guide MT

v .

— ay AT

Rocker arm guide II I
Valve i Vt
spring | it
retainer

f PA

Va spring Valve Valve
Valve retainer

semsgeD| RA

4) Measure difference in level (T,) between sliding surface of
rocker arm guide against rocker arm and valve stem end
on shim side with valve, valve spring, collet, retainer and BR
rocker arm guide installed to the head (Except shim),

When measuring, lightly pull dial indicator rod toward you to ST
eliminate play in Tool [KV10115700 (J38957)].

BIF

RA
5) Select a shim having a thickness (T) that makes —0.025 mm

(-0.0010 in) S [(T) — (T,)] = 0.025 mm (0.0010 in). EL
e Shims are available in 17 different thicknesses ranging

from 2.800 mm (0.1102 in) to 3.200 mm (0.1260 in) in incre-
ments of 0.025 mm (0.0010 in).

Installation
Indicate e This installation is the same procedure as those for timing

T= 2.800 mm chain. Refer to “‘Installation” in “TIMING CHAIN”.
Shim (0.1102 in)

SEM096D
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ENGINE REMOVAL

(RC
)

jes - 74

43 - 55
(4.4 - 5.6, 32 - 41) (C) 49 - 59 (0) 22 - 29

(2.2 - 3.0, 16 - 22)

(4.4 - 5.6, 32 - 41)

43 - 55
(4.4 - 5.6, 32 - 41)

(Oj 43 - 55
(4.4 - 5.6, 32 - 41)

() 43 - 55
(4.4 - 5.6, 32 -

CO) es - 74
(6.5 - 7.5, 47 - 54)

Ces - 74
(6.5 - 7.5, 47 - 54)

(0) 62 - 78
(6.3 - 8.0, 46 - 58)

©) 74 - 83 (7.5
oe

LI

Qo - 29
(2.2 - 3.0, 16 - 22)

(6.5 - 7.5, 47 - 54) re) 62 - 78
(6.3 - 8.0, 46 - 58)

a (0) 49 - 59
(5.0 - 6.0, 36 - 43)

©

\ - 98 (7.9 - 10.0, 57 - 72)
(0): Nm (kg-m, ft-Ib)

779-100. ©

SEM687D

Rear engine slinger @ Rear insulator @) Front engine slinger
Front engine mounting @® Center member Rear engine mounting

(Fluid type) © Mounting bracket (Fluid type)
Mounting bracket
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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. Donot remove engine until exhaust system has completely

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 (jj
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 transaxle in a safe manner.
g. For engines not equipped with engine slingers, attach LC

proper slingers and bolts described in PARTS CATALOG.

CAUTION: EF
e When lifting engine, be careful not to strike adjacent parts, £¢

especially accelerator wire casing, brake lines, and brake
master cylinder.

e In hoisting the engine, always use engine slingers in a safe FE
manner.

CL

Removal
1. Remove engine under cover and hood. MT
2. Drain coolant from both cylinder block, and radiator.
3. Drain engine oil from drain plug of oil pan.
4. Remove vacuum hoses, fuel hoses, wires, harness and AT

connectors and so on.
5. Remove exhaust tubes, ball joints and drive shafts.
6. Remove radiator and fans. FA
7. Remove drive belts.
8. Remove alternator, compressor and power steering oil

pump from engine. RA
9. Set a suitable transmission jack under transaxle. Hoist

engine with engine slinger. BR
10. Remove center member.

ST

BIF

i

SEMO092D HA

LO Front engine ounting 11. Remove engine mounting bolts from both sides and then
. prem en) 9 , slowly lower transmission jack. EL

1)

SEM054D
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ENGINE REMOVAL

SEM211D

Removal (Cont’d)

12. Remove engine with transaxle as shown.

SEM055D

Rubber seat

\Center

Insulator

SEM312D

SEM178D

Installation
1. Install engine mounting bracket and fixing bolts.

Be sure that insulators are correctly positioned on the brack-
ets.

2. Carefully lower the engine onto engine mounting insula-
tors.

When installing the engine, adjust the height of the engine
mounting as shown. (For M/T)
3. Installation is in the reverse order of removal.
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CYLINDER BLOCK

CICICT
ORO 

M
E

 OR
OK

 
OR

C)

)

OC) 64-75
(0.65 - 0.76, 4.7 - ON

(8) ©) 29 - 39
(3.0 - 4.0
22 - 29)

©) : Nem (kg-m, ft-lb) o (0.65 ° 76
: Apply liquid gasket. 47 - 55) ,

Rear oil seal retainer 0)
Cylinder block a)

Water pump 2)

Power steering oil pump adjust- 43)
ing bar @

Front cover with oil pump ®

Oil strainer ®

Thrust bearing ®

Crankshaft

Connecting rod bushing

Piston rings

Piston

Piston pin

Connecting rod

Connecting rod bearing

Baffle plate

Aluminum oil pan

Rear cover plate

Drain plug

EM-47

Le

EP
EC

FE

CL

MT
(0.19 - 0.25, 1.4 - 1.8)

AT

PA

RA

BR

ST

(0) 6.4 - 7.5 (0.65 -0.76, 4.7 - 5.5)

®®S®®®
Oe@

BF
SEMS501E

Steel oil pan

Baffle plate

Side gallery baffle plate

Main bearing beam EL

Main bearing cap

Flywheel or drive plate

Rear plate

Main bearing

HA



CYLINDER BLOCK

7S J Piston heater

SEM877B

fe] ° fe} fe] fe)

Loosen in numerical order.
SEM007D

SEM149B

CAUTION:
When installing sliding parts such as bearings and pistons,
be sure to apply new engine oil on the sliding surfaces.

e Place removed parts such as bearings and bearing caps in
their proper order and direction.

e@ When tightening connecting rod bolts and main bearing cap
bolts, apply engine oil to thread portion of bolts and seat-
ing surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

1. Remove engine.
Refer to ‘ENGINE REMOVAL”.

2. Remove cylinder head.
Refer to “‘Removal” in “TIMING CHAIN”.

3. Remove oil pan.
Refer to ‘‘Removal” in ‘OIL PAN”.

4. Remove timing chain.
Refer to ‘‘Removal” in ‘TIMING CHAIN’”’.

5. Remove pistons with connecting rod.
e When disassembling piston and connecting rod, remove

snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

6. Remove rear oil seal retainer.

7. Remove bearing beam, bearing cap and crankshaft.

e Before removing bearing cap, measure crankshaft end
play.

e Bolts should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

1, Measure inner diameter of piston pin hole ‘‘dp’”’.
Standard diameter ‘‘dp”’:

21.987 - 21.999 mm (0.8656 - 0.8661 in)
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CYLINDER BLOCK
Inspection (Cont'd)
2. Measure outer diameter of piston pin ‘‘Dp”’.

Standard diameter ‘“‘Dp”’:
21.989 - 22.001 mm (0.8657 - 0.8662 in)

3. Calculate piston pin clearance.
dp — Dp = -0.004 to 0 mm (-0.0002 to 0 in)

If it exceeds the above value, replace piston assembly with
pin.

Gl

MA

Micrometer

SEM821B

PISTON RING SIDE CLEARANCE
NG. Side clearance: Le

Top ring
0.045 - 0.080 mm (0.0018 - 0.0031 in)

cecler 2nd ring EF
gauge / 0.030 - 0.065 mm (0.0012 - 0.0026 in) EC

Max. limit of side clearance:
0.2 mm (0.008 in)

If out of specification, replace piston and/or piston ring assem-
/ Feeler gauge bly

Ring SEM024A CL

; Piston PISTON RING END GAP
ress-fit End gap:7 | 7 sega Top ring 0.20 - 0.30 mm (0.0079 - 0.0118 in) a

2nd ring 0.35 - 0.50 mm (0.0138 - 0.0197 in)
Ring Oil ring 0.20 - 0.60 mm (0.0079 - 0.0236 in) AT

CLLEETEIETRTIE Max. limit of ring gap:
nin’ NPD 1.0 mm (0.039 in)

If out of specification, replace piston ring. If gap still exceeds pa
Measuring point the limit even with a new ring, rebore cylinder and use over-

f sized piston and piston rings.
sems228}_ Refer to S.D.S. RA

CONNECTING ROD BEND AND TORSION
Bend: BR

Limit 0.15 mm (0.0059 in)
per 100 mm (3.94 in) length

Torsion: ST
Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in) length

If it exceeds the limit, replace connecting rod assembly. BE

SEM150B HA

CYLINDER BLOCK DISTORTION AND WEAR
1. Clean upper face of cylinder block and measure the distor- 6&L

tion.
Standard:

Less than 0.03 mm (0.0012 in)
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.

SEM123C
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CYLINDER BLOCK
Inspection (Cont'd)
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:

211.25 - 211.35 mm (8.3169 - 8.3208 in)
3. If necessary, replace cylinder block.

(e
)

211.
25 

- 
211.

35 
mm

(8.31
69 

- 
8.320

8 
In

)

m
y

oS

SEMO008D

Y PISTON-TO-BORE CLEARANCE

hx 1. Using a bore gauge, measure cylinder bore for wear, out-
of-round and taper.

Standard inner diameter:
86.000 - 86.030 mm (3.3858 - 3.3870 in)

Wear limit: 0.20 mm (0.0079 in)
Out-of-round limit: 0.015 mm (0.0006 in)

5 Taper limit: 0.010 mm (0.0004 in)
If it exceeds the limit, rebore all cylinders. Replace cylin-
der block if necessary.

SEM363E 2, Check for scratches and seizure. If seizure is found, hone
it.

e If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block upper surface.

60
 

(2.3
6)

10
 

(0.3
9)

10
0 

(3.94
)

Q|a
|>

Unit: mm (in)

SEM011D

3. Measure piston skirt diameter.
Piston diameter ‘‘A’’: Refer to S.D.S.
Measuring point ‘‘a’’ (Distance from the bottom):

11.0 mm (0.433 in)
4. Check that piston-to-bore clearance is within specification.

Piston-to-bore clearance ‘“‘B”:
0.010 - 0.030 mm (0.0004 - 0.0012 in)

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

Oversize pistons are available for service. Refer to S.D.S.
SEM012D]} 6. Cylinder bore size is determined by adding piston-to-bore

clearance to piston diameter ‘‘A’’.
Rebored size calculation:

D=A+B-C
where,
D: 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.
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CYLINDER BLOCK
Inspection (Cont'd)
8. Cut cylinder bores.

@ When any cylinder needs boring, all other cylinders must
also be bored.

e Do notcut too much out of cylinder bore at a time. Cut only
0.05 mm (0.0020 in) or so in diameter at a time. @l

9. Hone cylinders to obtain specified piston-to-bore clear-
ance.

10. Measure finished cylinder bore for out-of-round and taper. VA
e@ Measurement should be done after cylinder bore cools

down.
| EM

CRANKSHAFT

1. Check crankshaft main and pin journals for score, wear or [LC
cracks.

2. With a micrometer, measure journals for taper and out-
- EFof-round. EC

Out-of-round (X — Y):
Less than 0.005 mm (0.0002 in)

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

Out-of-round: X — Y

SEM316A CL

> ' 8. Measure crankshaft runout.
C7 6 Runout (Total indicator reading): wr

O Less than 0.05 mm (0.0020 in)

S ~ fl :
SEM434 RA

#5 BEARING CLEARANCE

Either of the following two methods may be used, however, BRws A eOil hole #3 AW method ‘‘A’”’ gives more reliable results and is preferable.
Method A (Using bore gauge & micrometer)

#1 \\ Ns Main bearing oT
Ww 1. Set main bearings in their proper positions on cylinder

Ww block and main bearing cap. BEF

Engine mW
SEM685D HAY

2. Install main bearing cap and main bearing beam to cylin-
der block. EL

Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter “A’’ of each main bearing.

SEM100D
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CYLINDER BLOCK
Inspection (Cont'd)
4. Measure outer diameter ‘‘Dm’’ of each crankshaft main

journal.
5. Calculate main bearing clearance.

LY] Main bearing clearance = A-—Dm
Standard: 0.004 - 0.022 mm (0.0002 - 0.0009 in)
Limit: 0.050 mm (0.0020 in)

If it exceeds the limit, replace bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-
ing.

N
 
©

SEM944C

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.D.S. for grinding crankshaft and available ser-

vice parts.

SEM964

8. If crankshaft is reused, measure main bearing clearances

© ~~ main journal grade number and select thickness of main bearings.
~~“ ( If crankshaft is replaced with a new one, it is necessary to
a No. 5 select thickness of main bearings as follows:

© no. 1 a. Grade number of each cylinder block main journal is
WS punched on the respective cylinder block.

Enginefront NN a)

Type! i4ain journal grade number 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.

How to select main bearings
(Identification mark and color)

SEM313D

No. 5

Pin journal > 5
grade number

No. 1 No. 4

Crankshaft Main journal grade number
journal grade

kshaft number 0 1 2 3
Cranksha'
front view SEMO13D 0 0 1 2 3

(A, Black) (B, Brown) (C, Green) (D, Yellow)

Type Il Main journal grade number 1 ' 2 3 4
(B, Brown) (C, Green) (D, Yellow) (E, Blue)

No. 1 No. 5 journal 2 3 4 5V4 2oS (C, Green) | (D, Yellow) | (E, Blue) (F, Pink)
S 3 4 5 6O i 3 (D, Yellow) | (E, Blue) (F, Pink) | (G, No color)

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

3 (D, Yellow)

Crankshaft
front view

itSEM203D
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CYLINDER BLOCK
Inspection (Cont'd)
Connecting rod bearing (Big end)
1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.
Tighten bolts to the specified torque.

e 
‘, ['
/

O
-

yy
y

Ay 3. Measure inner diameter “‘C’’ of each bearing. @l

SEM153B EM

\ 4. Measure outer diameter “Dp” of each crankshaft pin jour-
nal.

5. Calculate connecting rod bearing clearance. LG
2] Connecting rod bearing clearance = C — Dp

Standard: 0.020 - 0.045 mm (0.0008 - 0.0018 in) EF
Limit: 0.090 mm (0.0035 in) EC

6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any EE

bearing, grind crankshaft journal and use undersized bear-
ne ing. Refer to step 7 of ‘BEARING CLEARANCE — Main

SEM945C bearing”. CL

8. If crankshaft is replaced with a new one, select connectingType |! j | grad bMain journal grade number rod bearing according to the following table. MT
No. 5 . .

Connecting rod bearing grade number:

in j . Connecting rod bearing gradePi be Crank pin grade number Y omabe, 99 AY
No. 1 9 No. 4

0 0

1 1 PA
Crankshaft 2 2

front view SEM013D RA

Type Il identification color:
No. 3 No. 4 cylinder Grade 0; No color BR

Grade 1; Black
No. 1 Grade 0

Grade 1 Grade 2; Brown
+ Grade 2 ST

Pin journal
grade number

BIF

Crankshaft

rear view SEM204D A\

Method B (Using plastigage)
CAUTION: EL
e Do not turn crankshaft or connecting rod while plastigage

is being inserted.
e When bearing clearance exceeds the specified limit,

ensure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use a thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.
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CYLINDER BLOCK

SEM151B

‘ Micrometer

SEM903A

SEM062A

or fos gauge

7 j=

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

2. Measure outer diameter ‘‘Dp”’ of piston pin.
3. Calculate connecting rod bushing clearance.

Connecting rod bushing clearance = C — Dp
Standard:

0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit:

0.023 mm (0.0009 in)
If it exceeds the limit, replace connecting rod assembly or
connecting rod bushing and/or piston set with pin.

REPLACEMENT OF CONNECTING ROD BUSHING (Small
end) |
1. Drive in small end bushing until it is flush with end surface

of rod.

Be sure to align the oil holes.
2. After driving in small end bushing, ream the bushing so that

clearance between connecting rod bushing and piston pin
is the specified value.

Clearance between connecting rod bushing and piston
pin:

0.005 - 0.017 mm (0.0002 - 0.0007 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):

Flywheel (M/T model)
Less than 0.10 mm (0.0039 in)

Drive plate (A/T model)
Less than 0.20 mm (0.0079 in)
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CYLINDER BLOCK

SEM166B

Piston grade
number

Cylinder
number

SEM946C

Upper side
Top

Punchmark side
ys 2ndIs [co |

=) Oil

SEM601D

Oil ring @ Top ring
expander . | @ Oil ring— >» upper rail

Front \\

Y
— A“ % lower val

SEM160B

S
a

2nd ring

Sani
ov

Engine fro
SEM685D

Assembly

PISTON

1. Install new snap ring on one side of piston pin hole.

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring.

e Align the direction of piston and connecting rod.
e Numbers stamped on connecting rod and cap correspond

to each cylinder.

@l

MA

Le

EP &

e After assembly, make sure connecting rod swings EC
smoothly.

3. Set piston rings as shown.
CAUTION:
e@ When piston rings are not replaced, make sure that piston

rings are mounted in their original positions.
e@ When piston rings are being replaced and no punchmark is

present, piston rings can be mounted with either side up.

CRANKSHAFT
1. Set main bearings in their proper positions on cylinder

block and main bearing cap.

e Confirm that correct main bearings are used. Refer to
“Inspection”’ of this section.

EM-55
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MT

AT

PA

RA
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ST
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CYLINDER BLOCK

Engine-
front

eT
Pe

=

©

D1 =—-O, «05 ~O=

eC i) Aldo
t

®

YC)
fo) fe) ° °

@) 6 A

o}
° fo} O

Tighten in numerical order.
SEM015D

SO Ze
LN

ue
° ° h oO Feeler gauge ©

wv NM 7io)

oe

SEM018D

Align oil hole.

SEM159B

("i
EM03470000 (J8037)

‘or suitable tool
SEM546E

Assembly (Cont'd)
2.

1)

ee
 

na

Install crankshaft, main bearing caps and 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 direc-
tion.
Tightening procedure
Tighten bolts to 32 to 38 N-m (3.3 to 3.9 kg-m, 24 to 28 ft-lb).
Turn bolts 45 to 50 degrees clockwise or if angle wrench is
not available, tighten bolts to 73 to 82 N-m (7.4 to 8.4 kg-m,
54 to 61 ft-lb).

After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

Measure crankshaft end play.
Crankshaft end play:

Standard
0.10 - 0.26 mm (0.0039 - 0.0102 in)

Limit
0.30 mm (0.0118 in)

If beyond the limit, replace thrust bearings with new ones.

Install connecting rod bearings in connecting rods and con-
necting 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.

Install pistons with connecting rods.
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.
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CYLINDER BLOCK
Assembly (Cont'd)
b. Install connecting rod caps.

Tighten connecting rod cap nuts to the specified torque.
Tightening procedure:

1) Tighten nuts to 14 to 16 N-m (1.4 to 1.6 kg-m, 10
to 12 ft-Ib). @

2) Turn nuts 60 to 65 degrees clockwise or if
angle wrench is not available, tighten nuts to
38 to 44 N-m (3.9 to 4.5 kg-m, 28 to 33 ft-lb). MA

SEM017D

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

Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)

Limit EF
0.50 mm (0.0197 in) EC

If beyond the limit, replace connecting rod and/or crank-
shaft. FE

® SEMO16D CL

7. Install rear oil seal retainer.
(1) Before installing rear oil seal retainer, remove all traces of MT

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

cylinder block. AT

FA

SEM218D RA

(2) Apply a continuous bead of liquid gasket to mating surface
of rear oil seal retainer. BR

@ Use Genuine Liquid Gasket or equivalent.

ST

BF

SEM219D HA

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

General Specifications

Cylinder arrangement

Displacement cm? (cu in)

Bore and stroke mm (in)

Valve arrangement

Firing order

Number of piston rings

Compression

Oil

Number of main bearings

Compression ratio

In-line 4

1,998 (121.92)

86 x 86 (3.39 x 3.39)

D.O.H.C.

1-3-4-2

9.5

CYLINDER HEAD

COMPRESSION PRESSURE
Unit: kPa (kg/cm?, psi)/300 rpm

Compression pressure

Standard

Minimum

Differential limit between
cylinders

1,226 (12.5, 178)

1,030 (10.5, 149)

98 (1.0, 14)

Valve timing

EM120
Unit: degree

a b Cc d e f

240° 248° 13° 55° 3° 57°

Inspection and Adjustment

Unit: mm (in)

Standard Limit

Head surface distortion
Less than

0.03 (0.0012)
0.1 (0.004)

Nominal cylinder head height:
H = 136.9 - 137.1 (5.390 - 5.398)

SEM956C

Valve spring

Free height mm (in) 49.36 (1.9433)

Pressure

N (kg, Ib) at height mm (in)

569.00 - 641.57
Standard (58.02 - 65.42, 127.93 - 144.25)

at 30.0 (1.181)

Limit 549.2 (56.0, 123.5)

at 30.0 (1.181)

Out-of-square mm (in) Less than 2.2 (0.087)

Hydraulic lash adjuster (H.L.A.)
Unit: mm (in)

H.L.A. outer diameter
16.980 - 16.993

(0.6685 - 0.6690)

H.L.A. guide inner diameter
17.000 - 17.020

(0.6693 - 0.6701)

Clearance between H.L.A. and H.L.A.
guide

0.007 - 0.040
(0.0003 - 0.0016)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Valve guide

Inspection and Adjustment (Cont'd)

Unit: mm (in)

VALVE
Unit: mm (in)

SEM083D

T (Margin thickness)

LN
TQ)

a
SEM188

Standard Service Valve head diameter ‘‘D”’

Intake

Exhaust

34.0 - 34.2 (1.339 - 1.346)

30.0 - 30.2 (1.181 - 1.189)

Valve length ‘‘L’’

Intake

Exhaust

101.19 - 101.61

(3.9839 - 4.0004)

102.11 - 102.53

(4.0201 - 4.0366)

Valve stem diameter ‘‘d”’

Intake

Exhaust

5.965 - 5.980 (0.2348 - 0.2354)

5.945 - 5.960 (0.2341 - 0.2346)

Valve guide

Intake 10.023 - 10.034 10.223 - 10.234
Outer (0.3946 - 0.3950) | (0.4025 - 0.4029)
diameter Exhaust| 10028 - 10.034 10.223 - 10.234

UST) (0.3946 - 0.3950) | (0.4025 - 0.4029)

Valve guide

Inner Intake 6.000 - 6.018 (0.2362 - 0.2369)
diameter

(Finished
size) Exhaust 6.000 - 6.018 (0.2362 - 0.2369)

. Intake 9.975 - 9.996 10.175 - 10.196
Cylinder head (0.3927 - 0.3935) | (0.4006 - 0.4014)
valve guide
hole diameter Eynaust| 9-975 - 9-996 10.175 - 10.196

(0.3927 - 0.3935) (0.4006 - 0.4014)

Interference fit of valve
guide

0.027 - 0.059 (0.0011 - 0.0023)

Valve seat angle ‘‘a

Intake

Exhaust
45°15" - 45°45’

Valve margin ‘‘T”’

Intake

Exhaust

1.1 (0.043)

1.3 (0.051)

Standard Limit

Intake 0.020 - 0.053 0.1 (0.004)

Stem to guide (0.0008 - 0.0021)
clearance 40 - 0.073

Exhaust 0.040 - 0.0 0.1 (0.004)
(0.0016 - 0.0029)

Valve margin ‘‘T”’ limit More than 0.5 (0.020)

Valve deflection limit 0.2 (0.008)

Valve stem end surface
grinding limit

Less than 0.2 (0.008)

Projection length ‘‘L”’ 14.0 - 14.2 (0.551 - 0.559)

Valve clearance

Intake

Exhaust
0 (0)

EM-59
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Valve seat

Inspection and Adjustment (Cont'd)

Unit: mm (in)

Cylinder head

4 )

EXHAUST

Standard Standard

h *23° h
Ht *29.35 - 29.65 |

(1.1555 - 1.1673) |
vy ]

WA
K }e— *31.4 - 31.6 (1.236 - 1.244) K

*44°53! - 45°07!
+ *33.6 - 33.8

*50° h#————-d (1.323 - 1.331) *50°

Contacting width (W): 1.4 - 1.7
(0.055 - 0.067)

Oversize

“4
#———*26.8 - 27.0 (1.055 - 1.063)

He] *44°53! - 45°07!
“ *29.4 - 29.6 (1.157 - 1.165)

~ d

Contacting width (W): 1.7 - 2.0 (0.067 - 0.079)

Oversize

al Mt *31.4 - 31.6 (1.236 - 1.244) Kl Kt —*26.8 - 27.0 (1.055 - 1.063)*44°53! - 45°07’ | hal *44°53' - 45°07!
“ *33.6 - 33.8 | + 29.4 - 29.6 (1.157 - 1.165)

+————d (1.323 - 1.331) . d
Contacting width: 14-17 Contacti idth (W): 1.7 - 2.0 (0.067 - 0.079)

. ontacting wi : 1.7 - 2. . - 0.(0.055 - 0.067) 7 SEM651D
*: Machining data

Standard Service

In. 35.000 - 35.016 (1.3780 - 1.3786) 35.500 - 35.516 (1.3976 - 1.3983)
Cylinder head seat recess diameter (D)

Ex. 31.000 - 31.016 (1.2205 - 1.2211) 31.500 - 31.516 (1.2402 - 1.2408)

In. 0.064 - 0.096 (0.0025 - 0.0038)
Valve seat interference fit

Ex. 0.064 - 0.096 (0.0025 - 0.0038)

In. 35.080 - 35.096 (1.3811 - 1.3817) 35.580 - 35.596 (1.4008 - 1.4014)
Valve seat outer diameter (d)

Ex. 31.080 - 31.096 (1.2236 - 1.2242) 31.580 - 31.596 (1.2433 - 1.2439)

In. 6.25 (0.2461)
Depth (H)

Ex. 6.25 (0.2461)

Height (h) 6.2 - 6.3 (0.244 - 0.248) | 5.4 - 5.5 (0.213 - 0.217)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont'd)

Valve clearance adjustment
Unit: mm (in)

Valve clearance

Intake

Exhaust

0 (0)

0 (0)

Valve clearance

Adjustment valve limit

[(T) — (T4)]
0.025 (-0.0010) S

[(T) — (T,)] SS 0.025 (0.0010)

Available shim

faa

Rocker arm
v guide

4

te
tt

Valve

SEMO095D

Indicate
T = 2.800 mm

Shim (0.1102 in)

SEMOS6D

CAMSHAFT AND CAMSHAFT BEARING
Unit: mm (in)

Standard Limit

Camshaft journal to
bearing clearance

0.045 - 0.086

(0.0018 - 0.0034)
0.12 (0.0047)

Inner diameter of cam-

shaft bearing
28.000 - 28.021

(1.1024 - 1.1032)

Outer diameter of

camshaft journal
27.935 - 27.955

(1.0998 - 1.1006)

Camshaft runout Less than
[T.LR.*] 0.02 (0.0008) 0.1 (0.004)
Camshaft sprocket Less than _
runout [T.I.R.*] 0.25 (0.0098)

0.055 - 0.139
Camshaft end play

(0.0022 - 0.0055)
0.20 (0.0079)

Thickness mm (in) Identification mark

2.800 (0.1102) *

2.825 (0.1112) 5

2.850 (0.1122) 0

2.875 (0.1132) _

2.900 (0.1142)

2.925 (0.1152) ae

2.950 (0.1161)

2.975 (0.1171) *

3.000 (0.1181) 0

3.025 (0.1191) OS

3.050 (0.1201) 0

3.075 (0.1211)

3.100 (0.1220) 0

3.125 (0.1230) i

3.150 (0.1240) 0

3.175 (0.1250) 5

3.200 (0.1260) 0

A”

ID
EM671

Cam height “A”

Intake 38.408 - 38.598 (1.5121 - 1.5196)

Exhaust 37.920 - 38.110 (1.4929 - 1.5004)

heh of cam 0.2 (0.008)

Valve lift

Intake 10.0 (0.394)

Exhaust 9.2 (0.362)

*Total indicator reading

EM-61
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont'd)

CYLINDER BLOCK PISTON, PISTON RING AND PISTON PIN
Unit: mm (in)

Available piston
Unit: mm (in)

rY

28 C— ml
as: = =N ° “Ts ° a

' o \

a2 Q
=O
a @

Y a re)
- i A yr

fe) ,

\
SEM964E

Y

a % Xx
No

= Se
3 | : Att B SEM750C
3 it C Piston skirt diameter ‘'A’”’

BL Standard
5 Grade No. 1 85.980 - 85.990 (3.3850 - 3.3854)

Grade No. 2 85.990 - 86.000 (3.3854 - 3.3858)

SEM686D Grade No. 3 86.000 - 86.010 (3.3858 - 3.3862)

Surface flat . . -oe maimess on ie oer) over 86.180 - 86.210 (3.3929 - 3.3941)
Standard Less than 0.03 (0.0012) size (Se )
Limit 0.10 (0.0039) a’”’ dimension 11.0 (0.433)

Piston clearance to cylin-
Cylinder bore 0.010 - 0.030 (0.0004 - 0.0012)

der block
| iametnner diameter Piston pin hole diameter 21.987 - 21.999 (0.8656 - 0.8661)

Standard

Grade No. 1 86.000 - 86.010 (3.3858 - 3.3862) Piston ring
Grade No.2 _86.010 - 86.020 (3.3862 - 3.3866) Unit: mm (in)
Grade No. 3 86.020 - 86.030 (3.3866 - 3.3870) Standard Limit

Wear limit 0.20 (0.0079) Side clearance
Out-of-round (X — Y) Less than 0.015 (0.0006) Top 0.045 - 0.080

(0.0018 - 0.0031)
Taper (A —- B - C) Less than 0.010 (0.0004) 0.2 (0.008)

ond 0.030 - 0.065
Difference in inner n (0.0012 - 0.0026)
diameter between cylin-

ders End gap
Limit Less than 0.05 (0.0020) Top 0.20 - 0.30

(0.0079 - 0.0118)
Main journal inner . 0.35 -050

diameter wees2nd (0.0138 - 0.0197) 1.0 (0.039)
Grade No. 0 58.944 - 58.950 (2.3206 - 2.3209)

Oil (rail 1 0.20 - 0.60
Grade No. 1 58.950 - 58.956 (2.3209 - 2.3211) il (rail ring) (0.0079 - 0.0236)
Grade No. 2 58.956 - 58.962 (2.3211 - 2.3213)

Grade No. 3 58.962 - 58.968 (2.3213 - 2.3216)

EM-62



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

Piston pin

Inspection and Adjustment (Cont'd)

Unit: mm (in)

CRANKSHAFT
Unit: mm (in)

Piston pin outer diameter 21.989 - 22.001 (0.8657 - 0.8662)

Interference fit of piston pin
to piston

0 - 0.004 (0 - 0.0002)

oe)

Main journal dia. ‘‘Dm

Piston pin to connecting
rod bushing clearance

Standard 0.005 - 0.017 (0.0002 - 0.0007)

Limit 0.023 (0.0009)

* Values measured at ambient temperature of 20°C (68°F)

CONNECTING ROD
Unit: mm (in)

Center distance 136.30 (5.3661)

Bend, torsion [per 100
(3.94)]

Limit 0.15 (0.0059)

Torsion [per 100 (3.94)]

Limit 0.3 (0.0012)

Connecting rod small end
inner diameter

24.980 - 25.000 (0.9835 - 0.9843)

Piston pin bushing inner
diameter*

22.000 - 22.012 (0.8661 - 0.8666)

Connecting rod big end
inner diameter

51.000 - 51.013 (2.0079 - 2.0084)

Side clearance

Standard 0.20 - 0.35 (0.0079 - 0.0138)

Limit 0.5 (0.020)

*After installing in connecting rod

Grade No. 0 54.974 - 54.980 (2.1643 - 2.1646)

Grade No. 1 54.968 - 54.974 (2.1641 - 2.1643) @l
Grade No. 2 54.962 - 54.968 (2.1639 - 2.1641)

Grade No. 3 54.956 - 54.962 (2.1636 - 2.1639) MA

Pin journal dia. “Dp”

Grade No. 0 47.968 - 47.974 (1.8885 - 1.8887) EM

Grade No. 1 47.962 - 47.968 (1.8883 - 1.8885)

Grade No. 2 47.956 - 47.962 (1.8880 - 1.8883)

Center distance ‘‘r’’ 47.2 (1.858) Le
Out-of-round (X — Y)

Standard Less than 0.005 (0.0002) eC
Taper (A — B)

Standard Less than 0.005 (0.0002) EE

Runout [T.I.R.]

Standard Less than 0.025 (0.0010)

Limit Less than 0.05 (0.0020) GL
Free end play

Standard 0.10 - 0.26 (0.0039 - 0.0102) MT

Limit 0.30 (0.0118)

Dm AT

fo) A i AN
——=\,lo! e° LY RA

NV |e
BR

SEM954C

Tape = s ef

. A B J

TY *
LY f ‘N HA

EM715

EL
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)

AVAILABLE MAIN BEARING

atAN t
Engine front

SEM685D

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing

Standard size
Unit: mm (in)

are Thickness “T” | Width “W” solor (mark)

© | (o.ose1 - 0.0582) No color (A)
' (0.0592 _ 0.0508) (0.868 ; 0.673) Black (B)
7 (0.0888 0 0594) Brown (C)

Main bearing (Standard)
Unit: mm (in)

rane Thickness “T”’ Width “Ww” olor (mark)

0 | (oorre - 0.0780) Black (A)
+ | (oo7e0 0.0781 Brown ()
2 | (ooret - 0.0722) Green (C)
9 | oore2-o.07ea | (o7aa-0.752) | Yelow ©)
‘ (0.0783 . 0.0784) Blue (E)
. (oo7es . 0.0785) Pink (F)
6 1.995 - 1.998 No color (G)

(0.0785 - 0.0787)

Main bearing (Undersize)
Unit: mm (in)

Main journal

Thickness “T diameter “Dm”Undersize

Grind so that bear-

ing clearance is the
specified value.

2.109 - 2.117
0.25 (0.0098) (0.0830 - 0.0833)

Undersize
Unit: mm (in)

Undersize Thickness ‘‘T”’ Crank pin journal
diameter ‘‘Dp

1.541 - 1.549
0.08 (0.0031) (0.0607 - 0.0610)

Grind so that bear-
1.561 - 1.569 . ;

0.12 (0.0047) (0.0615 - 0.0618) o vvcitiod value.

1.626 - 1.634
0.25 (0.0098) (0.0640 - 0.0643)

Bearing clearance
Unit: mm (in)

Main bearing clearance

Standard 0.004 - 0.022 (0.0002 - 0.0009)

Limit 0.05 (0.0020)

Connecting rod bearing clearance

Standard 0.020 - 0.045 (0.0008 - 0.0018)

Limit 0.09 (0.0035)

MISCELLANEOUS COMPONENTS
Unit: mm (in)

Camshaft sprocket runout limit
TLR] 0.25 (0.0098)

Flywheel runout limit [T.1.R.] 0.1 (0.004)

Drive plate runout limit [T.1.R.] 0.2 (0.008)
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PRECAUTION

Groove
Bolt hole

SEM371C

Liquid Gasket Application Procedure
a. Before applying liquid gasket, use a scraper to remove all

traces of old liquid gasket from mating surface and
grooves, and then completely clean any oil stains from
these portions.
Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivalent.)
e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)

wide (for oil pan).
e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)

wide (in areas except oil pan).

Apply liquid gasket to inner surface around hole perimeter
area.

(Assembly should be done within 5 minutes after coating.)
Wait at least 30 minutes before refilling engine oil and
engine coolant.

LC-2



PREPARATION

Special Service Tools

Tool number

(Kent-Moore No.)

Tool name

Description

$T25051001

(J25695-1)

Oil pressure gauge

$T25052000 Adapting oil pressure gauge
(J25695-2) to cylinder block
Hose

WS39930000 Pressing the tube of liquid

( — )
Tube presser

gasket

EG17650301

( — )
Radiator cap tester

adapter

Adapting radiator cap tester

to radiator filler neck

LC-3

MA

EM
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eC
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CL

MN

AY

PA

RA

BR

ST

BF

HA

EL



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

am Return

<= Feed

Oil filter

Oil filter
bracket

Oil pump

Oil strainer
SLC540A

| Oil pan fs

Oil strainer

E— :
, Regulator valve[ Oil pump | (Buitt into oil pump cover)

-—e ~ J

[ oufiter | Relief valve

Main gallery Chain tensioner p+

-—— Main bearing 1 => Timing chain pone

Cylinder head oil
+—| Connecting rod bearing | gallery

TI

a Connécting rod I J i Gams: Oil gallery
Camshaft Camshaft Hydraulic lash nm| surface journal adjuster = : Oil passage

<+--— : By-pass passage

Piston and cylinder : To oil pan

SLC489A

S- Oil Pressure Check
(=)

Oil pressure switch WARNING:
e Be careful not to burn yourself, as the engine and oil may

be hot.
e Oil pressure check should be done in ‘Neutral position’.
1. Check oil level.

—_ 2. Remove oil pressure switch.

SLC518A

LC-4



ENGINE LUBRICATION SYSTEM

(J25695-2)_

$T25051001

—.,

SLC399A

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.

Engine speed Approximate discharge pressure Gl
rpm kPa (kg/cm?, psi)

Idle speed More than 78 (0.8, 11) MA

3,200 314 - 392 (3.2 - 4.0, 46 - 57)

If difference is extreme, check oil passage and oil pump for oil
leaks.

6. Install oil pressure switch with sealant.

REMOVAL EG
Remove drive belts.
Remove cylinder head. (Refer to EM section.) PE

1.
2.
3. Remove oil pans. (Refer to EM section.)
4. Remove oil strainer and baffle plate.
5. Remove front cover assembly. CL
DISASSEMBLY AND ASSEMBLY.

(Q) : Nem (kg-m, ft-tb)

Mir
3.7 - 5.0
(0.38 - 0.51, 2.7 - 3.7); a O)e4-75 AT—e (0.65 - 0.76, 4.7 - 5.5)

FA

a“

. RA
NN ® Oil pump cover

» @ Front cover
4 @ Inner gearaf @® Outer gear BR

(0) 6.4 - 7.5 ® Regulator valve
- . © Spring

(0.65 - 0.76, 47-55) G Wrote, -

(0) 16 - 19 (1.6 - 1.9, 12 - 14) Plug

& @ Regulator valve set
(8) UD) 39 - 69 (4.0 - 7.0, 29 - 51) @ Oil strainer

BF

SLC555A AA
e Always replace oil seal and O-ring with new ones.

e When installing oil pump, apply engine oil to inner and EL
outer gears.

e Be sure that O-rings are properly fitted.

LC-5



ENGINE LUBRICATION SYSTEM
Oil Pump (Cont'd)
INSTALLATION

e Before installing front cover assembly, remove all traces of
liquid gasket from mating surface using a scraper.

e Also remove traces of liquid gasket from mating surface of
cylinder block.

SLC491A

1. Apply a continuous bead of liquid gasket to mating surface
Liquid gasket of front cover assembly.

e Use Genuine Liquid Gasket or equivalent.
.0 - 3.0 mm (0.079 - 0.118 in) 2. Installation is the reverse order of removal.

Never apply liquid

gasket to this groove.

SLC492A

Feeler gauge es a Straightedge

fo)

NR

@d, © Feeler
gauge

Front cover gi Gagan SLC495A

-@=® SLC450A

SLC860A

LC-6



ENGINE LUBRICATION SYSTEM

Washer\ Cap
=]

SLC295

Il \Z
Oil pump cover Regulator valve

SLC451A

©)

Oil pressure
relief valve

O assembly

Qo 59 - 69 N-m
(6 - 7 kg-m, 43 - 51 ft-lb)

SLC403A

Oil Pump (Cont'd)
INSPECTION

Using a feeler gauge, check the following clearances:
Unit: mm (in)

Body to outer gear clearance @) 0.114 - 0.200 (0.0045 - 0.0079)

Inner gear to outer gear tip clearance

Body to inner gear clearance ()

Below 0.18 (0.0071)

0.05 - 0.09 (0.0020 - 0.0035)

Body to outer gear clearance @ 0.05 - 0.11 (0.0020 - 0.0043)

Inner gear to brazed portion of housing
0.045 - 0.091 (0.0018 - 0.0036)

clearance ©)

@l

MA

EM

LCe If the tip clearance (@) exceeds the limit, replace gear set. fic
e If body to gear clearances (], @, @, ©) exceed the

limit, replace front cover assembly.

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 cover.

4. Check regulator valve to oil pump cover clearance.
Clearance:

© : 0.040 - 0.097 mm (0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump cover.

OIL PRESSURE RELIEF VALVE INSPECTION
Inspect oil pressure relief valve for movement, cracks and
breaks. If damaged, replace oil filter bracket assembly.

LC-7
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ENGINE COOLING SYSTEM

Cooling Circuit
<< : Thermostat open

<I : Thermostat closed

Radiator [........ Reservoir tank |

> Thermostat |

| Thermostat housing |

L
| Water pump | | Throttle body |

Water outlet |e Cylinder head |

SLC819A

System Check
WARNING:
Never remove the radiator cap when the engine is hot; serious
‘burns could be caused by high pressure fluid escaping from the
radiator.
Wrap a thick cloth around the cap and carefully remove it by
turning it a quarter turn to allow built-up pressure to escape
and then turn the cap all the way off.

Cooling System Inspection

CHECKING HOSES
Check water hoses for proper attachment, leaks, cracks,
damage, loose connections, chafing and deterioration.

CHECKING RADIATOR CAP
To check radiator cap, apply pressure to cap with a tester.

Radiator cap relief pressure:
78 - 98 kPa

SLC613 (0.8 - 1.0 kg/cm?, 11 - 14 psi)
Pull the negative pressure valve to open it.
Check that it closes completely when released.

SMA967B

LC-8



ENGINE COOLING SYSTEM

[
I

Hose adapter ~
E

SN

a

SE

\\ ne (Ca C -S Ly x

WN ee,

E('
(0) (0.8 - 1.2 kg-m,—___
S. 5.8 - 8.7 ft-lb) | |
C Oil level gauge guide -—

______—]

== CL
SLC557A

-

CJis-21nm ge
(1.6 - 2.1 kg-m,
12 - 15 ft-lb)

Water pump

SLC556A

SLC408C

SLC433A

Cooling System Inspection (Cont'd)
CHECKING COOLING SYSTEM FOR LEAKS
To check for leakage, apply pressure to the cooling system with
a tester.

Testing pressure:
157 kPa (1.6 kg/cm”, 23 psi) @l

CAUTION:
Higher than the specified pressure may cause radiator dam-
age. MA

EM

Water Pump

REMOVAL

1. Drain coolant from radiator.
2. Remove cylinder block drain plug located at left front of EF &

cylinder block and drain coolant. EC
3. Remove front R.H. wheel and engine side cover.
4. Remove drive belts. FE
5. Remove front engine mounting.

CL
6. Remove water pump.

CAUTION: MT
e When removing water pump assembly, be careful not to get

coolant on drive belt.
e Water pump cannot be disassembled and should be Aj

replaced as a unit.
e After installing water pump, connect hose and clamp

securely, then check for leaks using radiator cap tester. FA

RA

INSPECTION

1. Check for badly rusted or corroded body assembly. BR
2. Check for rough operation due to excessive end play.

ST

BIF

HA

INSTALLATION
1. Before installing water pump, remove all traces of liquid &L

gasket from mating surface of water pump using a scraper.
e Also remove traces of liquid gasket from mating surface of

cylinder block .

LC-9



ENGINE COOLING SYSTEM
Water Pump (Cont'd)
2. Apply a continuous bead of liquid gasket to mating surface

of water pump.
e Use Genuine Liquid Gasket or equivalent.Liquid gasket

SLC434A

Thermostat

O)}16 - 21
(1.6 - 2.4, 12 - 15)Ojes - 33

(0.64 - 0.85, 4.6 - 6.1)Air relief plug

(63-33 os
(0.64 - 0.85, 4.6 - 6.1)

Thermostat housing

(U) 16 - 21
(1.6 - 2.1,

Water inlet 12 - 15)

3s: Liquid
Liquid gasket gasket

2.0 - 3.0 mm(0.079 - 0.118 in) S 2.0 - 3.0 mm
(0.079 - 0.118 in)

O

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

SLC552A

REMOVAL AND INSTALLATION

Drain engine coolant.
Remove lower radiator hose.
Remove water inlet, then take out thermostat.
Install thermostat with jiggle valve or air bleeder facing
upward.

e After installation, run engine for a few minutes, and check
for leaks.

e Be careful not to spill coolant over engine compartment.
Use a rag to absorb coolant.

PoOn
N>

SLC767

LC-10



ENGINE COOLING SYSTEM
Thermostat (Cont'd)

SLCO343

INSPECTION

1. Check for valve seating condition at ordinary temperatures.
It should seat tightly.

2. Check valve opening temperature and maximum valve lift.

Valve opening temperature °C (°F) 76.5 (170)

Max. valve lift mm/°G (in/°F) 8/90 (0.31/194)

3. Then check if valve closes at 5°C (9°F) below valve open-
ing temperature.

SLC460A

Water Outlet

INSPECTION

Visually inspect for water leaks. If there is leakage, apply liq-
uid gasket.

2.0 - 3.0 mm

a ,
ao Liquid gasket

SEMO086D

INSTALLATION

1. Before installing water outlet, remove all traces of liquid
gasket from mating surface of water outlet using a scraper.

e Also remove traces of liquid gasket from mating surface of
cylinder head.

2. Apply a continuous bead of liquid gasket to mating surface
of water outlet.

@ Use Genuine Liquid Gasket or equivalent.

Radiator

@ Radiator filler cap
@) Upper radiator hose
@) Radiator drain plug
@ Oil cooler hoses (A/T models)
©® Radiator fan
© Lower radiator hose
@ Radiator shroud

Radiator fan motor
@ Reservoir tank

SLC835A

@l

MA

EM

LC
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ENGINE COOLING SYSTEM

SMA392C

pa |ee
Air bleeder}————_—
cap

SMA408C

Radiator filler cap

Negative pressure

Steel wire

SLC575A

Refilling Engine Coolant
1. Set heater temperature control lever to Maximum Hot posi-

tion.

2. Remove radiator filler cap, air relief plug and air bleeder
cap.

3. Fill radiator with coolant and fill reservoir tank to Max line
with coolant.

e Air relief plug is reinstalled once coolant spills from the air
relief hole during refill.
Then fill radiator and reservoir tank with coolant.

4. Reinstall air bleeder cap.

5. Install a temporary radiator filler cap which allows air and
coolant in cooling system to be directed into reservoir tank
regardless of pressure.

e Install a suitable steel wire between negative pressure
valve and its seat as shown in the picture.

6. Warm up engine to normal operating temperature.
7. Run engine at 2,500 rpm for 10 seconds and return to idle

speed.
e Repeat 2 or 3 times

Watch coolant temperature gauge so as not to overheat the
engine.

8. Stop engine and cool it down.
e@ Cool down using a fan to reduce the time.
9. Remove the temporary radiator filler cap and check cool-

ant level.
@ If necessary, refill radiator up to filler neck with coolant.
10. Refill reservoir tank to Max line with coolant.
11. Repeat step 7 through step 10 two or more times.

LC-12



ENGINE COOLING SYSTEM

Radiator filler cap

Negative pressure

Steel wire

SLC576A

Transparent
hose

Air bleeder

—_—

Radiator

Reservoir tank
a \

xHeater

\
SLC473A

oe aH

—— ae

——

Engine

Refilling Engine Coolant (Cont'd)
12. Install a proper radiator filler cap. (Original radiator filler

cap)
Warm up engine, and check for sound of coolant flow while
running engine from idle up to 4,000 rpm with heater tem-
perature control lever set at several positions between
COOL and HOT.

e Sound may be noticeable at heater water cock.

13.

to the following steps.
1) Cool engine down and remove air bleeder cap on heater

inlet hose.

2) Attach a suitable transparent hose at air bleeder pipe and
put the opposite end of the hose into coolant of reservoir
tank.

3) Install the temporary radiator filler cap and check for
proper connection of all coolant related hoses.

4) Start engine and check for bubbles in reservoir tank.
5) Set heater temperature control lever to max ‘‘COOL”’ posi-

tion in order to bypass coolant through the transparent
hose.

6) Run engine up to 2,300 rpm until bubbles disappear in the
transparent hose.

Do not run engine over 2,300 rpm because engine may be
damaged due to reduced coolant flow.
7) After removing bubbles, set heater temperature control

lever to max ‘‘HOT”’ position and check for sound of cool-
ant flow.

8) If sound is heard, repeat step 5) through step 7).
15. Stop engine and cool it down.
16. Install a proper radiator filler cap. (Original radiator filler

cap)
Remove the transparent hose and install air bleeder cap.
Check any removed parts for secure reinstallation.

17.
18.

LC-13
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Lubrication System
Oil pressure check Oil pump inspection

Unit: mm (in)
Engine speed Approximate discharge

rpm pressure kPa (kg/cm?, psi) Body to outer gear clearance 0.114 - 0.200 (0.0045 - 0.0079)

Idle speed More than 78 (0.8, 11) Inner gear to outer gear tip Below 0.18 (0.0071)
clearance

3,200 314 - 392 (3.2 - 4.0, 46 - 57)
Body to inner gear clearance 0.05 - 0.09 (0.0020 - 0.0035)

Body to outer gear clearance 0.05 - 0.11 (0.0020 - 0.0043)

Inner gear to brazed portion of
: 0.045 - 0.091 (0.0018 - 0.0036)

housing clearanceRegulator valve inspection
Unit: mm (in)

Regulator valve to oil pump
0.040 - 0.097 (0.0016 - 0.0038)

cover clearance

Engine Cooling System
Thermostat

Valve opening temperature
°C (°F) 76.5 (170)

Max. valve lift
mm/°C (in/°F) 8/90 (0.31/194)

LC-14
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM
@ Do not disassemble ECM (ECCS

control module).
@ Do not turn diagnosis mode selector

forcibly.

@ if a battery terminal is disconnected,
the memory will return to the ECM

BATTERY value. The ECM will now start to
@ Always use a 12 volt battery as power self-control at its initial value. Engine

source. 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.

@ Do not attempt to disconnect battery
cables while engine is running.

INJECTOR
@ Do not disconnect injector harness

connectors with engine running.
@ Do not apply battery power directly to

injectors.

ECCS PARTS HANDLING
@ Handle mass air flow sensor carefully to

avoid damage.

@ Do not disassemble mass air flow
sensor.@ Do not clean mass air flow sensor with SEM
any type of detergent. <@

@ Do not disassemble IACV-AAC valve.
@ Even a slight leak in the air intake

system can cause serious problems. WHEN STARTING
@ Do not shock or jar the crankshaft @ Do not depress accelerator pedal when

position sensor. starting.
@ Immediately after starting, do not rev up

engine unnecessarily.
@ Do not rev up engine just prior to

shutdown.

WIRELESS EQUIPMENT
@ When installing C.B. ham radio or a

mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.
Keep the antenna as far as possible
away from the ECM.
Keep the antenna feeder line more than
20 cm (7.9 in) away from the harness
of electronic controls.
Do not Jet them run parallel for a long
distance.

3) Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.

4) Be sure to ground the radio to vehicle

1

~—

2

—

FUEL PUMP
@ Do not operate fuel pump when there

is no fuel in lines.
@ Tighten fuel hose clamps to the

specified torque.

ECCS HARNESS HANDLING
@ Securely connect ECCS harness

connectors.
A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

@ Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

@ Keep ECCS parts and harnesses dry.
@ Before removing parts, turn off ignition

switch and then disconnect battery
ground cable. MEF015D

Special Service Tool

Tool number
(Kent-Moore No.)

Tool name

Description

EG11160000

( — )
Adapter harness

Measuring engine speed
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

PAIRC-solenoid valve—

EGRC-BPT valve 7

EGR valve

Injectors —

IACV-AAC valve

EGR temperature sensor
(California models only)

Pressure regulator

Throttle position sensor

Power transistor

Ignition coil

Fuel filter

Activated carbon canister

on
t

XO _

IACV-FICD solenoid
valve

Engine coolant temperature
sensor

IACV-air regulator

Knock sensor

Heated oxygen sensor

EF & EC-4

Mass air flow sensor

L__ crankshaft position sensor
built into distributor

— PAIR valve

= EGR and canister
control solenoid valve

MEFO16D



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont'd)

Injectors

heU
EGRC-BPT valve

Power transistor PAIRC-
solenoid valve

IACV-air regulator

Knock sensor

Engine coolant temperature sensor

IACV-FICD solenoid valve

IACV-AAC valve

Crankshaft position sensor
built into distributor

Ignition coil

Pressure regulator

Throttle position sensor

EGR temperature
sensor (California models only)

EF & EC-5

MEF017D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd)

Left side view

Diagnostic test
mode selector

Red L.E.D.

Fuel pump

MEF018D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Crankshaft position sensor

System Chart

Mass air flow sensor

Y
Y

Engine coolant temperature

sensor

Heated oxygen sensor

y
Y

Ignition switch
Y

Throttle position sensor

Neutral position/Inhibitor

switch

Y

Air conditioner switch

Yy

Knock sensor

EGR temperature sensor

(California model only)

Y

Battery voltage

Y

Power steering oil pressure

switch

Vehicle speed sensor

Y
y

ECM

(ECCS

control

module)

Fuel injection &

mixture ratio control
Injectors

Distributor ignition system Power transistor

Idle air control system
IACV-AAC valve and !ACV-

FICD solenoid valve

IACV-air regulator control |IACV-air regulator

Fuel pump control Fuel pump relay

Heated oxygen sensor

system

monitor & on-board diagnostic

Malfunction indicator lamp

(On the instrument panel)

or Inspection lamp

(On the ECM)

EGR & canister control
EGR & canister control sole-

noid valve

PAIR valve control PAIRC-solenoid valve

Heated oxygen sensor

heater control
Heated oxygen sensor heater

Radiator fan control Radiator fan relay

Acceleration cut control Air conditioner relay

EF & EC-8
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

©@
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O
o

Vacuum Hose Drawing

PAIR valve

(2)

Vacuum tube

TRS Sa vA \ eGR vave
ws

WS
aut

Pressure regulator

EGRC-BPT valve4)

3-way connector

PAIRC- solenoid valve

12)
Vacuum gallery

D
@

EGR and canister
control solenoid valve

VIEW A

Throttle body

EGR and canister
contro! solenoid valve

MEF020D

3-way connector to vacuum gal-
lery

PAIR valve to vacuum tube

Vacuum tube to PAIRC-solenoid
valve

Activated carbon canister (purge
line) to intake manifold collector

Throttle body to EGR and canis-

gallery

EGRC-BPT valve to EGR tube@
 

9

EGR and canister control sole- lery

PAIRC-solenoid valve to vacuum

EGRC-BPT valve to vacuum gal-

Pressure regulator to 3-way
connector

Air duct to vacuum gallery

Actuated carbon canister (vac-
uum line) to vacuum gallery

o
S

 
@

 
©

noid valve to vacuum gallery

EGR and canister control sole-

@

®
ter contro! solenoid valve @

iL)

noid valve to vacuum gallery

Intake manifold collector to vac-
uum gallery

EF & EC-9

EGR valve to EGRC-BPT valve

PAIRC-solenoid valve to 3-way
connector
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Sealed cover

wenet og

Photo diode

Wave
forming circuit Rotor plate

SEF613B

180° signal slit for No. 1 cylinder

1° signal slit

180° signal slit

SEF853B

SEF781K

Engine Control Module (ECM)-ECCS Control
Module
The ECM consists of a microcomputer, inspection lamp, a diag-
nostic test mode selector, and connectors for signal input and
output and for power supply. The unit controls the engine. G

MA

EM

Crankshaft Position Sensor (CKPS)
The crankshaft position sensor is a basic component of the LG
entire ECCS. It monitors engine speed and piston position, and
sends signals to the ECM to control fuel injection, ignition tim- EF &
ing and other functions. EC
The crankshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 4
slits for 180° signal. Light Emitting Diodes (L.E.D.) and photo FE
diodes are built in the wave-forming circuit.

CL

When the rotor plate passes between the L.E.D. and the photo
diode, the slits in the rotor plate continually cut the light being MT
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 ECM. AT

FA

RA

Mass Air Flow Sensor (MAFS)
The mass air flow sensor measures the intake air flow rate by BR
taking a part of the entire flow. Measurements are made in such
a manner that the ECM receives electrical output signals var-
ied by the amount of heat emitting from the hot wire placed in ST
the stream of the intake air.
When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is BF
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot wire is
automatically controlled to a certain number of degrees. HA
Therefore, it is necessary to supply the hot wire with more .
electric current in order to maintain the temperature of the hot
wire. The ECM knows the air flow by means of the electric EL
change.

EF & EC-11



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine sone
——temperature —

MEF021D

SEFO89K:

Engine Coolant Temperature Sensor (ECTS)
The engine coolant temperature sensor, located behind the oil
filter, detects engine coolant temperature and transmits a sig-
nal to the ECM.
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.

Throttle Position Sensor (TP) & Soft Closed
Throttle Position (CTP) Switch
The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the
voltage signa! to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.
Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-
tem is called ‘‘soft closed throttle position switch’. This one
controls engine operation such as fuel cut.

4s Supply voltage: 5V (Applied between terminals No. 1 and 3)

cl
® ©
ge

3 ae
< 28 3.

£2
1 So

~ ©
a

Throttle position sensor = E
Of 05

% 90
Throttle valve opening angle (deg.) MEF022D

SEF782K

Fuel Injector
The fuel injector is a small, elaborate solenoid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
tor pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the ECM in terms of injection pulse duration.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Pressure Regulator
The pressure regulator maintains the fuel pressure at 299.1 kPa
(3.05 kg/cm”, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the pres--
sure at the above value.

MA

SEFO91K eM

Holder Louver Heated Oxygen Sensor (HO2S)
The heated oxygen sensor, which is placed into the exhaust L@
manifold, monitors the amount of oxygen in the exhaust gas.

U-_— . The sensor has a closed-end tube made of ceramic zirconia.

)) The outer surface of the tube is exposed to exhaust gas, and fy
tt _é€©, . the inner surface to atmosphere. The zirconia of the tube com-

pares the oxygen density of exhaust gas with that of
\ atmosphere, and generates electricity. In order to improve gen- FE

“ Heater pad . . \ ; . ar : . .
Isolation Zirconia erating power of the zirconia, its tube is coated with platinum.
bearing tube The voltage is approximately 1V in a richer condition of the

SeF406H| mixture ratio than the ideal air-fuel ratio, while approximately ©L
OV in leaner conditions. The radical change from 1V to OV
occurs at around the ideal mixture ratio. In this way, the heated
oxygen sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or OV to the ECM. A
heater is used to activate the sensor.

MIT

AY

0 Le i
Rich ~—- deal ratio -———» Lean

Outp
ut 

volta
ge 

Vs
 

[v
]

Mixture ratio SEF288D RA

Fuel Pump
A turbine type design fuel pump is used and is situated in the BR
fuel tank.

ST

BI

SEF093K AA

Power Transistor & Ignition Coil
J) transis The ignition signal from the ECM is amplified by the power [EL

transistor P . sags : : : .
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

SEF094K
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Ignition coil

SEF566K

SEFO95K

Idle adjusting
screw

IACV-AAC
valve

IACV-FICD
solenoid valve

MEF023D

SEF521K

Magnetic line |
‘Reed

s n switch
|

Reed

as sin
Nn 6S

Field plate

le) os

Field plate

‘, Magnetic
it

/ line

SEF624B

Power Transistor & Ignition Coil (Cont'd)

Idie Air Control Valve (IACV)-Air Regulator
The IACV-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 IACV-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.

Idie Air Adjusting (I.A.A.) Unit
The 1.A.A. unit is made up of the IACV-AAC valve, IACV-FICD
solenoid valve and idle adjusting screw. It receives the signal
from the ECM and controls the idle speed at the preset value.

Idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve
The ECM actuates the IACV-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 IACV-AAC valve.

Vehicle Speed Sensor (VSS)
The vehicle speed sensor provides a vehicle speed signal to
the ECM. ,
The speed sensor consists of a reed switch, which is installed
in the speedometer unit and transforms vehicle speed into a
pulse signal.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

DpO0
000

qooo
od

SEF783K

Exhaust pressure

SEF529K

SEF383K

SEF834K

Exhaust Gas Recirculation (EGR) Valve
The EGR valve controls the quantity of exhaust gas to be led to
the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.

EGR Control (EGRC)-BPT Valve
The EGRC-BPT valve monitors exhaust pressure to activate the
diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine opera-
tion.

EGR & Canister Control Solenoid Valve
The EGR and canister systems are controlled only by the ECM.
At both low- and high-speed revolutions of engine, the solenoid
valve turns on and accordingly the EGR valve and canister cut
the exhaust gas and fuel vapor leading to the intake manifold.

Pulsed Secondary Air Injection (PAIRC) Solenoid
Valve
The PAIRC-solenoid valve cuts the intake manifold vacuum sig-
nal for PAIR valve control. It responses to the ON/OFF signal
from the ECM. When the solenoid is off, the vacuum signal from
the intake manifold is cut. When the ECM sends an ON signal,
the coil pulls the plunger downward and feeds the vacuum sig-
nal to the PAIR valve control valve.

Pulsed Secondary Air Injection (PAIR) Valve
(PAIR valve)
The PAIR valve sends secondary air to the exhaust manifold,
using a vacuum created by exhaust pulsation in the exhaust
manifold. When the exhaust pressure is below atmospheric
pressure (negative pressure), secondary air is sent to the
exhaust manifold. When the exhaust pressure is above atmo-
spheric pressure, the reed valves prevent secondary air from
being sent back to the air cleaner.

EF & EC-15
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

iis \ EA F eeringoll Pre switch ~
"SEF971K

SEF072G

SEFO99K

+ Fuel inlet

SEF256A

Data link
for CONSULT

connector

MEF024D

Power Steering Oil Pressure Switch
The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the ECM. The ECM then sends
the idle-up signal to the IACV-AAC valve.

EGR Temperature Sensor
(California models only)
The EGR temperature sensor monitors in exhaust gas temper-
ature and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive to the change
in temperature. Electric resistance of the thermistor decreases
in response to the temperature rise.

Knock Sensor (KS)
The knock sensor is attached to the cylinder block and senses
engine knocking conditions.
A knocking vibration from the cylinder block is applied as pres-
sure to the piezoelectric element. This vibrational pressure is
then converted into a voltage signal which is delivered as out-
put.

Fuel Filter
The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Data Link Connector for CONSULT
The data link connector for CONSULT is located behind the fuse
box cover.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

=

Os RASANA
Purge line. IG 3D)urge line = .. Vs

e
Activated carbon

S) canister WS

7 PPS N

SEF892K

Activated Carbon Canister
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.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor
Engine speed and piston position

Y

Mass air flow sensor
Amount of intake air

Y

Engine coolant temperature sensor
Engine coolant temperature

Y

Heated oxygen sensor
Density of oxygen in exhaust gas

Vv

Throttle positionThrottle position sensor > ECM
Throttle valve idle position (ECCS [..,

control »| Injector
Neutral position/Inhibitor switch Gear position > module)

Vehicle speed sensor Vehicle speed

y

Ignition switch Start signal

y
Air conditioner switch

Air conditioner operation
y

Battery Battery voltage

v

BASIC MULTIPORT FUEL INJECTION
SYSTEM.
The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the ECM. The basic amount of fuel
injected is a program value mapped in the ECM
memory. In other words, the program value is
preset by engine operating conditions deter-
mined by input signals (for engine speed and air
intake) from both the crankshaft position sensor
and the mass air flow sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION
In addition, the amount of fuel injection is com-
pensated 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
5) When selector lever is changed from ‘‘N”’ to

‘“D”’ (A/T models only)
< Fuel decrease >
1) During deceleration

EF & EC-18



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL ECM

(ECCS
control
module) Injection pulse

oa injection

Feedback signal

Heated
oxygen

sensor

MEF025D

Injection pulse

| - LlNo. 1 cylinder

No. 2 cylinder PL
No. 3 cylinder mm

No. 4 cylinder 1
|. 1 engine cycle —

Se . . re

quential multiport fuel injection system MEF522D

Multiport Fuel Injection (MFI) System (Cont'd)
MIXTURE RATIO FEEDBACK CONTROL
Mixture ratio feedback system is designed to precisely control
the mixture ratio to the stoichiometric point so that the three-
way three way catalyst can reduce CO, HC and NOx emissions.
This system uses an heated oxygen sensor in the exhaust man-
ifold to check the air-fuel ratio. The ECM 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 ECM
detects any of the following conditions and feedback control
stops in order to maintain stabilized fuel combustion.
1) Deceleration
2) High-load operation
3) Engine idling
4) Malfunction of heated oxygen sensor or its circuit
5) Insufficient activation of heated oxygen sensor at low

engine coolant temperature
6) Engine starting
7) Hot-engine operation
8) When all of the following conditions are met:
e@ Ignition switch “ON”
e Soft closed throttle position switch “ON”
e Neutral position switch ‘‘OFF”’
e Engine running at idle speed
e Vehicle running at slow speed

MIXTURE RATIO SELF-LEARNING CONTROL
The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., mass air flow sensor
hot wire) and changes during operation (injector clogging, etc.)
of ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of ‘‘fuel injection duration” to automat-
ically compensate for the difference between the two ratios.

FUEL INJECTION TIMING
Two types of fuel injection systems are used — simultaneous
multiport fuel injection system and sequential multiport fuel
injection system. In the former, fuel is injected into all four cyl-
inders simultaneously twice each engine cycle.
In other words, pulse signals of the same width are simulta-
neously transmitted from the ECM to the four injectors two
times for each engine cycle.
In the sequential multiport fuel injection system system, fuel is
injected into each cylinder during each engine cycle according
to the firing order.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFI) System (Cont'd)
When the engine is being started and/or if the fail-safe system

No. 1 cylinder +l (C.P.U. of ECM) is operating, simultaneous multiport fuel injec-onl n

No. 2 cylinder +1 _f1 JL tion system is used.
nr n

mal

When the engine is running sequential multiport fuel injection
system is used.

, rn aa FUEL SHUT-OFF
0. 4 cylinder

| 4 engi | Fuel to each cylinder is cut off during deceleration or operation
engine cycle of the engine at excessively high speeds.

No. 3 cylinder tN

Simultaneous multiport fuel injection system

MEF523D

Distributor Ignition (DI) System

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position
Crankshaft position sensor Y

; Amount of intake air
Mass air flow sensor y

; Engine coolant temperature
Engine coolant temperature sensor M

d

vg: Throttle position
Throttle position sensor Y

Throttle valve idle position ECM

Vehicle speed (ECCS , | Power
Vehicle speed sensor > control ” | transistor

module)

7 ; Start signal
Ignition switch Y

Engine knocking
Knock sensor Vv

wae vs . Gear position
Neutral position/Inhibitor switch Y

Battery voltage
Battery >

iresec} A SYSTEM DESCRIPTION
1.75 The ignition timing is controlled by the ECM in order to main-

£ 1.50 A tain the best air-fuel ratio in response to every running condi-
Ze)

3 tion of the engine.
& 1.25 The ignition timing data is stored in the ECM located in the

— 4.00 ECM, in the form of the map shown below.
S

8 0.75

600 1,000 1,400 1,800 2,200”
Engine speed (rpm) - SEF742M
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Distributor Ignition (Dl) System (Cont'd)
The ECM detects information such as the injection pulse width
and crankshaft position 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 msec
A °B.T.D.C. Gl

In addition to this,
1) At starting MA
2) During warm-up
3) Atidle
4) At acceleration EM
5) Hot-engine operation
the ignition timing is revised by the ECM according to the other
data stored in the ECM. €
The retard system by knock sensor is designed only for emer-
gencies. The basic ignition timing is pre-programmed withinthe anti-knocking zone, even if recommended fuel is used ee
under dry conditions. Consequently, the retard system does not EC
operate under normal driving conditions.
However, if engine knocking occurs, the knock sensor monitors
the condition and the signal is transmitted to the ECM (ECCS
control module). After receiving it, the ECM retards the ignition
timing to avoid the knocking condition. GL

Mir
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor

Idle Air Control (IACV) System

Engine speed

Y

Engine coolant temperature sensor
Engine coolant temperature

Y

Ignition switch
Start signal

Throttle position sensor

Y

Throttle position

Neutral position/Inhibitor switch

Y

Throttle valve idle position

Air conditioner switch

ECM

Neutral position (ECCS _| !ACV-AAC
>) control "| valve

module)

Air conditioner operation

Power steering oil pressure switch

Yy

Power steering load signal

Battery
Y

Battery voltage

Vehicle speed sensor

Yy

Vehicle speed

Y

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a spec-
ified level. Idle speed is controlled through fine adjustment of
the amount of air which by-passes the throttle valve via IACV-
AAC valve. The IACV-AAC valve repeats ON/OFF operation
according to the signal sent from the ECM. The crankshaft posi-
tion sensor detects the actual engine speed and sends a sig-
nal to the ECM. The ECM then controls the ON/OFF time of the
IACV-AAC valve so that engine speed coincides with the target
value memorized in ECM. The target engine speed is the low-
est speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by taking into con-
sideration various engine conditions, such as warming up and
during deceleration, fuel consumption, and engine load (air
conditioner, electrical load).
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor

Ignition switch

SYSTEM DESCRIPTION
The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
180° signal from the crankshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 180° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents bat-
tery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It con-
trols the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor

Ignition switch is turned to ON.

Engine speed

~| ECM» @l
(ECCS ,| Fuel pump

control relay
Start signal module) MA

EM

Condition Fuel pump operation Le

Operates for

Engine running and cranking

When engine is stopped

5 seconds
EF &

Operates

PStops in 1 second

Mass air flow sensor

Engine coolant temperature sensor

Except as shown above Stops FE

CL

MT
EGR (Exhaust Gas Recirculation) & Canister
Control

AY

Engine speed , EA

Amount of intake air ECM EGR &
> (ECCS canister RA

control >| control
Engi lant t t solenoidngine coolant temperature , module) ova BR

Start signal° > STIgnition switch

SYSTEM DESCRIPTION
In addition, a system is provided which precisely
cuts and controls port vacuum applied to the EGR
valve and canister to suit engine operating con-
ditions. This cut-and-control operation is accom-
plished through the ECM. When the ECM detects
any of the following conditions, current flows
through the solenoid valve in the EGR and canis-
ter control vacuum line.

This causes the port vacuum to be discharged BE
into the atmosphere so that the EGR valve and
canister remain closed.
1) Low engine coolant temperature HA
2) Engine starting
3) High-speed engine operation
4) Engine idling EL
5) Excessively high engine coolant temperature
6) Mass air flow sensor malfunction
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Radiator Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicl dVehicle speed sensor enucle Spee Y

Engine coolant temperature sensor
Engine coolant temperature

Air conditioner switch Air conditioner “ON” signal

ECM

(ECCS i. ;
> control >) Radiator

module) fan relay(s)

Y

FOR M/T MODELS
The ECM controls the radiator fan corresponding
to the vehicle speed, engine coolant temperature,
and air conditioner ON signal. The control system
has 2-step control [ON/OFF].

Operation

Air conditioner switch is ““OFF’’

FOR A/T MODELS

The ECM performs ON/OFF control and LOW/
HIGH speed control of the radiator fan corre-
sponding to the vehicle speed, engine coolant
temperature, and air conditioner ON signal.

Operation

Air conditioner switch is ‘“OFF”’

Engine coolant Radiator Remarks

‘temperature °C (°F) fans

94 (201) or less OFF

OFF Vehicle speed is 19

Between 95 (203) km/h (12 MPH) or less

and 99 (210) ON Vehicle speed is 20
km/h (12 MPH) or more

100 (212) or more - ON

Air conditioner switch is ‘‘ON”’

Engine coolant Radiator Remarks
temperature °C (°F) fans

94 (201) or less OFF

Between 95 (203)

and 99 (210) LOW
Low Vehicle speed is 19

Between 100 (212) km/h (12 MPH) or less

and 104 (219) HIGH Vehicle speed is 20

km/ h (12 MPH) or more

105 (221) or more HIGH

Air conditioner switch is ‘‘ON’”’Engine coolant Radiator Remarks
temperature °C (°F) fans

OFF Vehicle speed is 80

km/h (50 MPH) or more
94 (201) or less

ON Vehicle speed is 79

km/h (49 MPH) or less

95 (203) or more ON

Engine coolant Radiator Remarks
temperature °C (°F) fans

OFF Vehicle speed is 80
km/h (50 MPH) or more

94 (201) or less , 3
Vehicle speed is 7

LOW km/h (49 MPH) or less
Between 95 (203)

and 99 (210) LOW
Vehicle speed is 19

LOW MP
Between 100 (212) km/h (12 H) or less

and 104 (219) HIGH Vehicle speed is 20
km/h (12 MPH) or more

105 (221) or more HIGH

The radiator fan operates at HIGH if the self-diagnosing
engine coolant temperature sensor system results in ‘“‘N.G.”.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor

Heated Oxygen Sensor (HO2S) Heater Control

Mass air flow sensor

The ECM performs ON/OFF control of the heated
oxygen sensor heater corresponding to the
engine speed and engine load.

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor

Ignition switch

SYSTEM DESCRIPTION

The IACV-air regulator is controlled by the ECM
at the same time as fuel pump ON-OFF control.

INPUT/OUTPUT SIGNAL LINE
Air conditioner switch

Neutral position/Inhibitor switch

Throttle position sensor

SYSTEM DESCRIPTION

Engine speed

~| ECM
(ECCS > oxgen @l

Amount of intake air contro! sensor
> module) heater

MA

OPERATION EM

Engine speed Engine load Heated oxygen
rpm sensor heater LC

Above 3,200 — OFF
Heavy load OFF

low 3,200 ; ;Below Middle or light load ON EF &
EC

Idle Air Control Valve (IACV)-Air Regulator
Control

CL
Engine speed

~| ECM MT
ees >) IACV-air

Start signal »| module) regulator

AT

PA
Condition IACV-air regulator

operation aA

Ignition switch is turned to ON Operates for
5 seconds

While engine is running and cranking Operates

When engine is stopped OFF in 1 second BR
Except as shown above OFF

. ST
Acceleration Cut Control

A/C ON signal BF

ECM

Neutral position (ECCS Air condi- HA
> control tioner

Throttle valve opening angle EL

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
This system improves acceleration when the air
conditioner is used.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Pulsed Secondary Air Injection (PAIR) Valve
(PAIR valve) Control

INPUT/OUTPUT SIGNAL LINE

Engine coolant temperature sensor
Engine coolant temperature

Start signal
Ignition switch

ECM

Throttl Throttle valve idle position (ECCS PAIRC-
tt itio > >rottle position sensor control solenoid

module) valve

Y

SYSTEM DESCRIPTION
The PAIR system is designed to send secondary
air to the exhaust manifold, utilizing the vacuum
caused by exhaust pulsation in the exhaust man-
ifold.
The exhaust pressure in the exhaust manifold
usually pulsates in response to the opening and
closing of the exhaust valve and decreases
below atmospheric pressure periodically.
lf a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, secondary
air can be drawn into the exhaust manifold in

proportion to the vacuum.
The PAIR valve is controlled by the ECM (ECCS
control module), corresponding to the engine
coolant temperature. When the engine is cold,
the PAIR valve control system operates to reduce
HC and CO.
In extremely cold conditions, PAIR valve control
system does not operate to reduce after-burning.
This system also operates during deceleration
for the purpose of blowing off water around the
PAIR valve.

Water temperature
Engine condition °C (°F) PAIRC-solenoid valve PAIR valve control system

Between 28 (82) and
Id| deceleratie or deceleration 105 (221) ON Operates

C.P.U. MALFUNCTION OF ECM

Outline
The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
ECM’s C.P.U. circuit. In former models, engine
starting was difficult under the conditions men-
tioned above. But with the provisions provided in
this fail-safe system, it is possible to start the
engine.

Fail-safe system activating condition when
ECM is malfunctioning

The computing function of the ECM was judged to
be malfunctioning.
When the fail-safe system activates, i.e. if the
ECM detects a malfunction condition in the C.P.U.
of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panel lights to warn the driver.

Fail-safe System
Engine control, with fail-safe system,
operates when ECM is malfunctioning
When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
IACV-AAC valve operation and radiator fan oper-
ation are controlled under certain limitations.

Operation

Operation

Simultaneous multiport fuel
Fuel injection oer

injection system

Ignition timing is fixed at the
Ignition timing preset valve

Fuel pump relay is ‘‘ON’’ when
engine is running and ‘‘OFF”’

when engine stalls.
Fuel pump

IACV-AAC valve Full open

Radiator fans Radiator fan relay ‘‘ON”
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Fail-safe System (Cont'd)

Cancellation of fail-safe system when ECM
is malfunctioning

Activation of the fail-safe system is canceled
each time the ignition switch is turned OFF. The
system is reactivated if all of the above-men-
tioned activating conditions are satisfied after
turning the ignition switch from OFF to ON.

MASS AIR FLOW SENSOR MALFUNCTION
If the mass air flow sensor output voltage is
above or below the specified value, the ECM
senses an mass air flow sensor malfunction. In
case of a malfunction, the throttle position sensor
substitutes for the mass air flow sensor.
Though mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the
engine. But engine speed will not rise more than
2,400 rpm in order to inform the driver of fail-safe
system operation while driving.

Operation

Engine condition Starter switch Fail-safe system Fail-safe functioning

Stopped ANY Does not operate —

Cranking ON Engine will be started by a pre-determined

Operates injection pulse on ECM.

Running OFF Engine speed will not rise above 2,400 rpm

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

When engine coolant temperature sensor output
voltage is below or above the specified value,
water temperature is fixed at the preset value as
follows:

Operation

Engine coolant temperature
Condition decided

Just as ignition switch is

turned ON or Start 30°C (86°F)
More than 6 minutes after

°C (176°Fignition ON or Start 80°C (176°F)
30 - 80°C (86 - 176°F)

E t h bxcept as shown above (Depends on the time)

KNOCK SENSOR MALFUNCTION

When the output signal of the knock sensor is
abnormal, the ECM judges it to be malfunction-
ing. When knock sensor is mal- functioning, igni-
tion timing will retard according to operating con-
ditions.

THROTTLE POSITION SENSOR
MALFUNCTION

Description

When the output signal of throttle position sensor
is abnormal the ECM judges it as a malfunction-
ing of throttle position sensor.
The ECM does not use the throttle position sen-
sor signal, but judges the idle position by the
amount of fuel injected and the engine speed.

Operation

Driving condition

When engine is idling Normal

When accelerating Poor acceleration
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure that the following parts are in should be carried out while the air condi-

good order. tioner is ““OFF”’.
e Battery 3. On automatic transaxle equipped models,
e Ignition system when checking idle speed, ignition timing and
e Engine oil and coolant levels mixture ratio, checks should be carried out
e Fuses while shift lever is in ‘‘N’’ position.
e ECM harness connector 4. When measuring “CO” percentage, insert
e Vacuum hoses probe more than 40 cm (15.7 in) into tail pipe.
e Air intake system 5. Turn off headlamps, heater blower, rear

(Oil filler cap, oil level gauge, etc.) defogger.
e Fuel pressure 6. Keep front wheels pointed straight ahead.
e Engine compression 7. Make the check after the radiator fan has

Throttle valve

Overall inspection sequence

INSPECTION

Vv

Perform diagnostic test mode II

(Self-diagnostic results).

O.K.

y

Check & adjust ignition timing.

Ad

Check & adjust idle speed.

Y

Check heated oxygen sensor

function.

O.K.

Vv

stopped.

N.G. Repair or replace.

N.G. | Check heated oxygen sensor N.G._ Repair or replace harness. ae
harness. <

O.K.

vy
Check CO%. O.K. Replace heated oxygen sensor.

“| N.G.

Y. Yy_

Check emission control parts N.G. Check heated oxygen sensor
and repair or replace if neces- - function.

INSPECTION END

sary.
O.K.

vy

EF & EC-28



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

TEMP aE

120 270

L _
SEF246F

plyNy,

Z
Wy

, J
hay\\

\'
N hk

x1000 1 min

SEF247F

AY Wy 7) !/een,
W\, 7 Z

= E |
= |
= SJ

Ze x 1000 « min a |
SEF248F

@ IGN TIMING ADJ @ [7]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANKSHAFT POSITION
SENSOR

START _|
MEFO26D

aN Throttle position sensor
harness connector

MEF027D

START

Visually check the following:

e Air cleaner clogging

e Hoses and ducts for leaks

e EGR valve operation

e Electrical connectors

e

e

Gasket

Throttle valve and throttle position sensor operation

AVN Start engine and warm it up until water temperature indica-

tor points to the middle of gauge.

Ensure engine stays below 1,000 rpm.

Y

Open engine hood and run engine at about 2,000 rpm for

about 2 minutes under no-load.

A 4

Perform diagnostic test mode II (Self-diagnostic results)

(Diagnostic Test Mode I).

—

18

3
2s

> 5
Vises

N.G.O.K.
,

Repair or replace components as nec-

essary.

Vv Y

Run engine at about 2,000 rpm for about 2 minutes under

no-load.

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

engine at idle speed.

Y

1) Select “IGN TIMING ADJ” in “WORK SUPPORT”’
mode.

2) Touching “START”.

OR

1) Turn off engine and disconnect throttle position

sensor harness connector.

2) Start engine.
®)

Ad

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

Check ignition timing with a timing light.

M/T: 15° + 2° B.T.D.C.

AIT: 15°+ 2° B.T.D.C. (in “‘N” position)

{N.G.{0.K.

® ®

EF & EC-29
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Malfunction
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

® 0)

Adjust ignition timing to the specified value

utor after loosing bolts which secure distributor.

by turning distrib-

M/T: 15° + 2° B.T.D.C.

AIT: 15°+2° B.T.D.C. (in “N” position)

)

| A
1) Select ‘IGN TIMING ADJ” in ‘WORK SUPPORT”

mode.

2) Touching “START”.

OR

1) Turn off engine and disconnect throttle position sen-

sor harness connector.

2) Start engine.
®)

v
BH IGN TIMING ADJ & [J

— CONDITION SETTING —

—IGnt FEEDBACK: HOLD

= => => MONTOR => = =

Check idle speed.

e Read idle speed in “IGN TIMING ADJ” in “WORK

SUPPORT” mode.

OR
CKPS-RPM (REF) 762rpm
IGN TIMING 15BTDC
CLOSED TH/POS ON

MEFO29D

e Check idle speed.

M/T: 750+50 rpm

A/T: 750+ 50 rpm (in ‘‘N” position)

oN SpeedIdle speed fe
adjusting screw

Ww /X
DecreaseA

SEF913J

G

__.

HIGN TIMING ADJ @ []

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANKSHAFT POSITION
SENSOR.

| START
MEF026D

N Throttle position sensor
harness connector

MEF027D

O.K. G.i:
yA

run engine at idle speed.

Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and

Adjust idle speed by turning idle speed adjusting screw.

M/T: 750 + 50 rpm

A/T: 750+ 50 rpm (in “‘N”’ position)

~
>

A

1) Touch “BACK”’.

OR

®) harness connector.

2) Start engine.

1) Turn off engine and connect throttle position sensor

Y

run engine at idle speed.

Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and

EF & EC-30



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

C)

Check idle speed.
e Read idle speed in “DATA MONITOR”

mode with CONSULT.
OR

SA
<e~\ @ Check idle speed.

050—

M/T: 800+ 50 rpm
AIT: 800+ 50 rpm (in “N” position)

O.K. N.G.
v

tw MONITOR w NO FAIL [_]

CKPS+RPM (REF) — 812rpm

L RECORD

sary.

Check IACV-AAC valve and replace if neces-

v

necessary.

Check |ACV-AAC valve harness and repair if

‘

known good ECM.
Check ECM function* by substituting another

Vv

wMONITOR #NO FAIL []

CKPS-RPM (REF) 2000rpm
M/R F/C MNT RICH —<

[| __RECORD
MEFO30D

. See “‘M/R F/C MNT” in ‘‘Data
monitor’ mode.

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

3. Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.), check that the monitor
fluctuates between “LEAN” and
“RICH” more than 5 times during 10
seconds.
RICH — LEAN — RICH —

1 time 2 times
LEAN — RICH .....

OR
N.G.

SEF957D

oP
4. —HfCHECK—
WIZ a ~

Yi
Malfunction

RED L.ED. ! indicator
lamp

MEF028D

1. Set ‘‘Heated oxygen sensor monitor”
in the Diagnostic Test Mode Il.
(See page EF & EC-47.)

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

3. Maintaining engine at 2,000 rpm under
no-load, check to make sure that the
RED L.E.D. on the ECM or the mal-
function indicator lamp on the instru-
ment panel goes ON and OFF more
than 5 times during 10 seconds.

ECM may be the
cause of a problem,
but this is rarely the
case.

O.K.
v

END

EF & EC-31
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Heated oxygen sensor

CED harness connector
©

{
DISCONNECT

€) 4 @

= MEF031D

As for the location of heated Li
oxygen sensor harness connector,

Check heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable.
i Disconnect ECM S.M.J. harness connector from ECM
VX] 5) Disconnect heated oxygen sensor harness connector and

connect main harness side terminal for heated oxygen
sensor to ground with a jumper wire.

4) Check for continuity between terminal No. 19 of ECM
S.M.J. harness connector and body ground.

refer to Diagnostic Procedure 16.

[eer oowecron) [4ea Continuity exists ...........csccscsscscecsecseersssesessceesecsesssnesesssesesaese 0.K.
€) Continuity does not exist .........sesscccecsssssssssedessnsesereseeeeteseees N.G.

® O.K. N.G.
‘

MEFO32D Repair or replace harness. -®

y
PASC ln a Connect ECM S.M.J. harness connector to ECM.
harness connector

Y

ce Disconnect PAIRC-solenoid valve harness connector.
MEFO33D y

mactve test [] 1) Connect battery ground cable.
COOLANT TEM 2086 2) Select “ENG COOLANT TEMP” in “ACTIVE TEST”

NAL NIG oer 3) Set “COOLANT TEMP” to 20°C (68°F) by touching
L a a | “Qu” and “Qd” and “UP”, “DOWN’’.

(Qu_UP_JLDWN][Gd OR Temp <E
MEF034D (®) 1) Disconnect engine coolant temperature sensor har- — .

eEngine coolant ness connector. | ry)
temperature sensor 2) Connect a resistor (2.5 kQ) between terminals of 120 270

€> harness connector engine coolant temperature sensor harness con-
nector.

3) Connect battery ground cable. 4
SEF246F

(@) 2s kQQ resistor
MEF035D

A

Start engine and warm it up until water temperature indica-

tor points to middle of gauge.

Y
©

EF & EC-32



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

WuyiNy,WT, i Y,
©

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

SS Z
SS 2= A ——
= 7=
= E |
G0 8

Sx1000 r/min

SEF248F Check ‘‘CO”%.

Idle CO: Less than 10%

re
After checking CO%,

1) Touch “BACK”.

2) Connect PAIRC-solenoid valve harness connec-
tor.“(S135

wa} 1) =
SEF913J

(Sr) 1) Disconnect the resistor from terminals of engine
2 coolant temperature sensor harness connector.

2) Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature

MONITOR NO FAIL [ ]

CKPS-RPM (REF) 2000rpm
M/R F/C MNT ~— RICH

sensor.
3) Connect PAIRC-solenoid valve harness connec-

tor.

N.G. O.K.
Y

Replace heated oxygen sensor.

Vv

[RECORD _|
MEFO30D

SEF957D

Be ~ 4
al —HcHECK-
WZ Z a

Y\
Malfunction

RED L.E.D. indicator

lamp
MEFO28D -

=
1. See ‘“‘M/R F/C MNT” in “Data

monitor” mode.

2. Maintaining engine at 2,000 rpm

under no-load (engine is warmed up

sufficiently.), check that the monitor

fluctuates between “LEAN” and
“RICH” more than 5 times during 10

seconds.

RICH — LEAN > RICH >

1 time 2 times

LEAN — RICH .....

OR

in the Diagnostic Test Mode II.
(See page EF & EC-47.)

2. Maintaining engine at 2,000 rpm

under no-load, check to make sure

that the RED L.E.D. on the ECM or

(®) 1. Set ‘‘Heated oxygen sensor monitor’’

a the malfunction indicator lamp on the
instrument panel goes ON and OFF
more than 5 times during 10 sec-

onds.

S| N.G. O.K.

v

© ©
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

©

!
Connect heated oxygen sensor harness connector to

heated oxygen sensor.

Vv

Check fuel pressure regulator.

(See page EF & EC-186.)

}
Check mass air flow sensor and its circuit.

Refer to Diagnostic Procedure 3.

(See page EF & EC-76.)

¥
Check injector and its circuit.

Refer to Diagnostic Procedure 19.

(See page EF & EC-112.)

Clean or replace if necessary.

Vv

Check engine coolant temperature sensor and its cir-

cuit. Refer to Diagnostic Procedure 4.

(See page EF & EC-78.)

y

Check ECM function* by substituting another known

good ECM.

*: ECM may be the cause of a problem, but this is

rarely the case.

. ©

EF & EC-34
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TROUBLE DIAGNOSES

Sensors

Actuators

MEFO36D

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION
The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. It is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con-
ventional 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 prob-
lems are caused by poor electric connections or improper wir-
ing. In this case, careful checking of suspected 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 with a circuit tester connected to a suspected cir-
cuit should be performed.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac-
tion 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 driveability
problems on an electronically controlled engine vehicle.
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TROUBLE DIAGNOSES

WORK FLOW

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

CHECK IN

Y
LISTEN TO CUSTOMER COMPLAINTS

BASIC INSPECTION

(EF & EC-60)

‘

Do self-diagnostic results exist?*1

Yes No
“NY nd

SELF- SYMPTOM

DIAGNOSIS : BASIS
y Y

FUNCTION

TEST BASIS
v

Perform diagnostic test

mode II (Self-diagnostic

results). (Refer to EF &

EC-63.)

VY

Do self-diagnostic

results exist?

Select inspection on the

basis of each symptom.

(Diagnostic Procedure

26 - 46 — Symptom )

EF & EC-139 - 172

Perform sequence test

in FUNCTION TEST with

CONSULT.

No

Yes
|

4 Vv Y

Diagnostic Procedures

2-13

‘EF & EC-74 - 98

(Self-diagnostic item)

Diagnostic Procedures

14 - 25

EF & EC-100 - 134

(Not self-diagnostic
item)

Diagnostic Procedures

2-25

EF & EC-74 - 134

(Self-diagnostic item &

Not self-diagnostic

item)

A

Vv

REPAIR/REPLACE

N.G. | FINAL CHECK

DRIVE.

Confirm that the trouble is completely fixed by

performing BASIC INSPECTION and TEST

Jo.

CHECK OUT

cedure 1)

EF & EC-38

*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-41).

STEP |

STEP II

STEP Ill

pSTe® IV

INSPECTION OF

EACH MALFUNC-

TION

/

STEP V

*1: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. (See Diagnostic Pro-



TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

DESCRIPTION FOR WORK FLOW

STEP DESCRIPTION

STEP | Identify the trouble using the ‘‘DIAGNOSTIC WORKSHEET” as shown on the next page.

STEP Il Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be misinterpreted.

STEP Ill Check the self-diagnostic results stored in the ECM of the failed vehicle.

Perform inspection often selecting from the following three tests according to the trouble observed.
1. Diagnostic Test Mode II (Self-diagnostic results) ,

Follow the Diagnostic Test Mode II (Self-diagnostic results) procedure for each item described in ‘‘How to
Execute Diagnostic Test Mode I! (Self-diagnostic results). Non-self-diagnostic procedures described for some
items will also provide results which are equal to the self-diagnostic results.

2. SYMPTOM BASIS

This inspection is of a simplified method. When performing inspection of a part, the corresponding system

must be checked thoroughly by selecting the appropriate check item from Diagnostic Procedures 2 - 25.
3. FUNCTION TEST BASIS (Sequence test)

In this inspection, the CONSULT judges “OK”’ or ‘‘NG”’ on each system in place of a technician. When per-

forming inspection of a part, the corresponding system must be checked thoroughly by selecting the appro-
STEP IV . . . .

priate check item from Diagnostic Procedures 2 - 25.

4. Diagnostic Procedure

e This inspection program is prepared using the data obtained when disconnection of harness or connec-

tors has occurred in the respective circuit.

e Inspection of the ‘‘Not self-diagnostic item’’ does not actually start with the execution of Diagnostic Test
Mode I!. However, inspection is started by assuming that the Diagnostic Test Mode II has already been
performed.

e When a system having the Diagnostic Test Mode II function contains any circuit placed outside the range

of this Diagnostic Test Mode II function, it is arranged that the ‘‘Not self-diagnostic item’’ of such a system
will be performed when the self-diagnostic result is OK.

Example: CRANKSHAFT POSITION SENSOR

1. FINAL CHECK item is not described in the “Not self-diagnostic item’’. However, this FINAL CHECK must be

performed without fail in order to ensure that the trouble has been repaired, and also that the unit disas-
sembled in the course of the repair work has been reassembled correctly.

STEP V 2. If the same trouble phenomenon is observed again in the final check:
Go back to STEP IV, and perform the inspection using a method which is different from the previous method.

3. If the cause of the trouble is still unknown even after conducting step 2 above, check the circuit of each sys-

tem for a short by using the voltage available at the “ECM INRUT/OUTPUT SIGNAL INSPECTION” terminal.
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick

Weather conditions,
Symptoms

KEY POINTS

WHAT ..... Vehicle & engine model
WHEN ..... Date, Frequencies
WHERE..... Road conditions
HOW ...... Operating conditions,

and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to mal-
functions on engine components.
A good grasp of such comditions 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

SEF907L
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

CL] Startability

LC Impossible to start CL) No combustion C] Partial combustion

LJ Partial combustion affected by throttle position

(] Partial combustion NOT affected by throttle position

CJ Possible but hard to start CL) Others [ ]

CO) Idling
C) No fast idle [] Unstable LI High idle LJ Low idle

CL) Others [ ]
Symptoms

LJ Driveability

CL] Stumble C] Surge C] Knock

L] Intake backfire 1) Exhaust backfire

CO Others [ ]

(1 Lack of power

LJ Engine stall

C] At the time of start L] While idling

CL] While accelerating L] While decelerating

CJ Just after stopping L] While loading

Incident occurrence
[] Just after delivery

C] In the morning

C]) Recently

CX) At night LC) In the daytime

Driving conditions

Frequency CL] All the time CJ] Under certain conditions LJ Sometimes

Weather conditions O Not affected

Weather C1 Fine [] Raining [J] Snowing [J Others [ ]

Temperature 1 Hot C] Warm LJ Cool 1) Cold C1 Humid °F

L] Cold C] During warm-up C1] After warm-up

Engine conditions Engine speed | j | ' | 1 | 1 J
0 2,000 4,000 6,000 8,000 rpm

Road conditions LI In town C1 In suburbs CL] Highway C1 Off road (up/down)

L) Not affected

C] At starting CL] While idling 1) At racing

[] While accelerating

(] While decelerating

LJ While cruising

LJ While turning (RH/LH)

Pou tf 4 of iy of 4 | 4
40 50

Vehicle speed -— J

0 10 60 MPH

Malfunction indicator lamp {] Turned on [] Not turned on
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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.

MA

SEF235G EM

Variable factor Influential part Target condition Service procedure

Made lean Remove vacuum hose and apply vacuum. LC
1 | Mixture ratio Pressure regulator

Made rich Remove vacuum hose and apply pressure. FF 8

Crankshaft position Advanced Rotate distributor clockwise. EC
2 |Ignition timing

sensor Retarded Rotate distributor counterclockwise.

Di t heated Ss hHeated oxygen sensor | Suspended isconnect heated oxygen sensor harness FE

3 Mixture ratio feedback connector.
control Perform diagnostic test mode !! (Self-diag-

ECM O tion checkperalo nostic results) at 2,000 rpm. CL
Raised Turn idle adjusting screw counterclockwise.

4 |\Idle speed IACV-AAC valve
Lowered Turn idle adjusting screw clockwise. MT

Tap or wiggle.
. . Poor electrical con- ; ;

5 Electrical connection Harness connectors nection or improper Race engine rapidly. See if the torque reac- AT

(Electric continuity) and wires wiring tion of the engine unit causes electric
breaks.

Cooled Cool with an icing spray or similar device. FA
6 | Temperature ECM Heat with a hair drier.

Warmed
[WARNING: Do not overheat the unit.] RA

Wet.

. . [WARNING: Do not directly pour water on
El t D7 | Moisture ectric parts amp components. Use a mist BR

sprayer.]

T on headl , ai nditioner, rear8 | Electric loads Load switches Loaded HET ON NEAMAMPS, Bir CO ST
defogger, etc.

Closed throttl i-91. ose . rome pos ECM ON-OFF switching Rotate throttle position sensor body.
tion switch condition BF

gs . . Try to flash timing light for each cylinder
k T ligh Spark er check10 | Ignition spar iming light Park power ¢ using ignition coil adapter (S.S.T.).

HA

EL
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TROUBLE DIAGNOSES

Malfunction indicator lamp

Ce

ECM.

MEF037D

—~ gelector
Diagnostic test mode

ECM L.E.D.

Red L.E.D.
MEFO038D

On-board Diagnostic System

MALFUNCTION INDICATOR LAMP
A malfunction indicator lamp has been adopted on all models.
This light blinks simultaneously with the RED L.E.D. on the

The ECM has only one RED L.E.D.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Condition Diagnostic Test Mode | | Diagnostic Test Mode II

Engine

Ignition | Stopped BULB CHECK SELF-DIAGNOSTIC

switch in RESULTS
“ON”

position Engine

(Gh) running MALFUNCTION HEATED OXYGEN SEN-
r) WARNING SOR MONITOR
J
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TROUBLE DIAGNOSES

(Em) Turn ignition switch ‘‘ON’’.
(Do not start engine.)

127

On-board Diagnostic System (Cont'd)
HOW TO SWITCH DIAGNOSTIC TEST MODES

v

Diagnostic Test Mode | — BULB
CHECK Y

~

(Gh ” @) »| Diagnostic Test Mode |
— MALFUNCTION WARNING

y

Start engine.

(Turn diagnostic test mode selector
on ECM fully clockwise)

Vv

Wait at least 2 seconds.

(Turn diagnostic test mode selector
fully counterclockwise.)

4

DIAGNOSTIC TEST MODE II
— SELF-DIAGNOSTIC RESULTS Y

> Diagnostic Test Mode II
>) — HEATED OXYGEN SENSOR MONI-

Start engine. TOR

v e Switching the modes is not possible when the engine is
running.

@ When the ignition switch is turned off during diagnosis in
each mode, and then turned back on again after power to
the ECM has dropped off completely, the diagnosis will
automatically return to Diagnostic Test Mode I.

e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.

EF & EC-43
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TROUBLE DIAGNOSES

FOR CALIFORNIA MODELS

On-board Diagnostic System — Diagnostic Test
Mode |

DIAGNOSTIC TEST MODE ! — BULB CHECK

In this mode, the RED L.E.D. in the ECM and the MALFUNCTION
INDICATOR LAMP in the instrument panel stay ‘‘ON’’.
If either remain ‘“‘OFF’’, check the bulb in the MALFUNCTION
INDICATOR LAMP or the RED L.E.D.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

and Condition

RED L.E.D.

ON When the following malfunctions (malfunction indicator lamp item) are

detected or the ECM’s C.P.U. is malfunctioning.

OFF O.K.

one ee Malfunction
12 Mass air flow sensor circuit

13 Engine coolant temperature sensor circuit

14 Vehicle speed sensor circuit

31 ECM (ECCS control module)

32 EGR function

33 Heated oxygen sensor circuit

35 EGR temperature sensor circuit

43 Throttle position sensor circuit

45 Injector leak

e These Diagnostic Trouble Code Numbers are clarified in
Diagnostic Test Mode Il — SELF- DIAGNOSTIC RESULTS.

e The RED L.E.D. and the MALFUNCTION INDICATOR LAMP
will turn off when normal condition is detected. At this time,
the Diagnostic Test Mode Il — SELF-DIAGNOSTIC
RESULTS memory must be cleared as the contents remain
stored.

FOR NON-CALIFORNIA MODELS

MALFUNCTION INDICATOR LAMP

and Condition
RED L.E.D.

ON When the ECM’s C.P.U. is malfunctioning.

OFF O.K.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode II (Self-diagnostic results)

DESCRIPTION
In this mode, a diagnostic trouble code is indicated by the
number of flashes from the RED L.E.D. or the MALFUNCTION
INDICATOR LAMP as shown below:

Example: Diagnostic trouble code No. 12 and Diagnostic trouble code No. 33

0.6 0.3 0.6 0.3

ON + —

OFF
( nen§ )

09° yg 21. 0.6 0.9 210
N _- y N - — Unit: second

Diagnostic trouble code No. 12 Diagnostic trouble code No. 33 MEF366E

Display diagnostic trouble code table

Long (0.6 second) blinking indicates the number of ten digits
and short (0.3 second) blinking indicates the number of single
digits.
For example, the red L.E.D. flashes once for 0.6 seconds and
then it flashes twice for 0.3 seconds. This indicates the number
‘42’ and refers to a malfunction in the mass air flow sensor.
In this way, all the problems are classified by their diagnostic
trouble code numbers.
The diagnostic results will remain in ECM memory.

troutle code Detected items California Non-California
No. models models

11* Crankshaft position sensor circuit X X

12 Henee Mass air flow sensor circuit X X
13 Henee Engine coolant temperature sensor circuit X X
14 Heneek Vehicle speed sensor circuit x 4
21* Ignition signal circuit X X

31 Heneck ECM X X
32 Henedk EGR function x —
33 Henedk Heated oxygen sensor circuit X X
34 Knock sensor circuit X X

35 Henedk EGR temperature sensor circuit X —
43 Heneek Throttle position sensor circuit X X
45 Heweek Injector leak X —_—
55 No malfunction in the above circuits X X

X: Available

——: Not available

cueck : Malfunction indicator lamp item

*: Check items causing a malfunction of crankshaft position sensor circuit first, if both diagnostic trouble code No. 11 and 21
are displayed at the same time.

EF & EC-45
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TROUBLE DIAGNOSES
On-board Diagnostic System — Diagnostic Test
Mode II (Self-diagnostic results) (Cont'd)

Diagnostic

trouble Detected items Malfunction is detected when ... Check item (remedy)

code No.

“11 Crankshaft position sen- |e Either 1° or 180° signal is not entered for the first }@ Harness and connector (If

sor circuit few seconds during engine cranking. harness and connector are

e Either 1° or 180° signal is not input often enough normal, replace crankshaft
while the engine speed is higher than the speci- position sensor.)

fied rpm.

12 Mass air flow sensor e@ The mass air flow sensor circuit is open or e@ Harness and connector (If

circuit shorted. (An abnormally high or low voltage is harness and connector are
entered.) normal, replace mass air

flow sensor.)

13 Engine coolant tempera- |e The engine coolant temperature sensor circuit is |e Harness and connector

ture sensor circuit open or shorted. e Engine coolant temperature

(An abnormally high or low output voltage is sensor

entered.)

14 Vehicle speed sensor e The vehicle speed sensor circuit is open or e Harness and connector

circuit shorted. e Vehicle speed sensor (reed
switch)

*21 Ignition signal circuit e@ The ignition signal in the primary circuit is not e Harness and connector

entered during engine cranking or running. e Power transistor unit

31 ECM e ECM calculation function is malfunctioning. [Replace ECM (ECCS control

module).]}

32 EGR function e EGR valve does not operate. e EGR valve
(EGR valve spring does not lift.) e EGR & canister contro! sole-

noid valve

33 Heated oxygen sensor |e The heated oxygen sensor circuit is open or e Harness and connector

circuit shorted. e Heated oxygen sensor
(An abnormally high or low output voltage is e Fuel pressure

entered.) e Injectors
e Intake air leaks

34 Knock sensor circuit e The knock sensor circuit is open or shorted. e Harness and connector
(An abnormally high or low voltage is entered.) e Knock sensor

35 EGR temperature sen- |e The EGR temperature sensor circuit is open or e Harness and connector
sor circuit shorted. e@ EGR temperature sensor

(An abnormally high or low voltage is entered.)

43 Throttle position sensor |e The throttle position sensor circuit is open or e Harness and connector
circuit shorted. e@ Throttle position sensor

(An abnormally high or low voltage is entered.)

45 Injector leak e@ Fuel leaks from injector. e@ Injector

*: Check items causing a malfunction of crankshaft position sensor circuit first, if both diagnostic trouble code No. 11 and 21
come out at the same time.

HOW TO ERASE DIAGNOSTIC TEST MODE Il
(SELF-DIAGNOSTIC RESULTS)
The diagnostic trouble code is erased from the backup memory
on the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode Il to Diagnostic Test Mode |. (Refer to
“HOW TO SWITCH MODES”)
@ When the battery terminal is disconnected, the diagnostic

trouble code will be lost from the backup memory within 24
hours.

e Before starting on-board diagnostic system, do not erase
the stored memory before beginning on-board diagnostic
system.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode II (Heated oxygen sensor monitor)

DESCRIPTION
In this mode, the MALFUNCTION INDICATOR LAMP and RED @&
L.E.D. display the condition of the fuel mixture (lean or rich)
which is monitored by the heated oxygen sensor. —

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust Air fuel ratio feedback MA
and RED L.E.D. gas control condition

ON Lean Closed loop system EW
OFF Rich

*Remains ON or OFF Any condition Open loop system Le

: Maintains conditions just before switching to open loop.

HOW TO CHECK HEATED OXYGEN SENSOR
1. Set Diagnostic Test Mode Il. (Refer to ‘‘'HOW TO SWITCH

MODES’”’.)
2. Start engine and warm it up until engine coolant tempera- FE

ture indicator points to the middle of the gauge.
3. Run engine at about 2,000 rpm for about 2 minutes under

no-load conditions. CL
4. Make sure RED L.E.D. or MALFUNCTION INDICATOR LAMP

goes ON and OFF more than 5 times every 10 seconds;
measured at 2,000 rpm under no-load.

EC
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TROUBLE DIAGNOSES

Consult

CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.
2. Connect ‘‘CONSULT”’ to data link connector for CONSULT.

(Data link connector for CONSULT is located behind the
Data link connector fuse box cover.)
for CONSULT

MEF024D

SEF317K

3. Turn on ignition switch.
NISSAN 4. Touch “START”.

CONSULT
UE890

START

| SUB MODE |
SEF819K

5. Touch “ENGINE”.
Im SELECT-SYSTEM

ENGINE
L
|
|
|
|
|
|

SEF895K

6. Perform each diagnostic test mode according to the inspec-
tion sheet as follows:

For further information, see the CONSULT Operation Manual.

[ ft) SELECT DIAG MODE
| WORK SUPPORT

| SELF-DIAG RESULTS

[ DATA MONITOR
| ACTIVE TEST

| ECM PART NUMBER

| FUNCTION TEST PL
 

LL
L 

La
i

MEFO039D
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TROUBLE DIAGNOSES
Consult (Cont'd)

ECCS COMPONENT PARTS APPLICATION

ECCS COMPONENT PARTS

DIAGNOSTIC TEST MODE

WORK

SUPPORT

SELF- DIAG-
NOSTIC

RESULTS

DATA

MONITOR

ACTIVE

TEST

FUNCTION

TEST

Crankshaft position sensor X X

Mass air flow sensor X

Engine coolant temperature

sensor

x<

Heated oxygen sensors

Vehicle speed sensors

Throttle position sensor

INPUT | EGR temperature sensor* x
 
|

 K
 
|

 X
K

] 
x

X

Knock sensor x
 
|

 KK
 

|
 K

I
 

x
X

Ignition switch (start signal)

Air conditioner switch

Neutral position switch

Power steering oil pump

switch

Battery

Injectors X

Power transistor (ignition tim-

ing)

X (Ignition sig-

nal)

IACV-AAC valve

ouT- |EGR & canister control sole-

PUT noid valve

Air conditioner relay

Fuel pump relay

Radiator fan ~
 
|

 K
 |

 x
X

PAIRC-solenoid valve X

X: Applicable

EF & EC-49
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TROUBLE DIAGNOSES

FUNCTION
Consult (Cont’d)

Diagnostic test mode Function

Work support

This mode enables a technician to

adjust some devices faster and

more accurately by following the

indications on the CONSULT unit.

Self-diagnostic results
Self-diagnostic results can be read

and erased quickly.

Data monitor
Input/Output data in the ECM can

be read.

Active test

Diagnostic Test Mode in which

CONSULT drives some actuators

apart from the ECMs and also

shifts some parameters in a

specified range.

ECM part numbers ECM part numbers can be read.

Function test

Conducted by CONSULT instead of

a technician to determine whether

each system is “OK” or ‘‘NG”.

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL.

ADJUST IT TO THE SPECIFIED VALUE BY ROTATING

THE SENSOR BODY UNDER THE FOLLOWING

CONDITIONS.

e IGN SW “ON”

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position

sensor initial position.

IGNITION TIMING ADJ e IGNITION TIMING FEEDBACK CONTROL WILL BE

HELD BY TOUCHING “START”. AFTER DOING SO,

ADJUST IGNITION TIMING WITH A TIMING LIGHT BY

TURNING THE CRANKSHAFT POSITION SENSOR.

When adjusting initial ignition .
timing.

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER

THE FOLLOWING CONDITIONS.

e ENGINE WARMED UP

e@ NO-LOAD

When adjusting idle speed.

FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING ‘‘START”’
DURING IDLING.

CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure

from fuel line.
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TROUBLE DIAGNOSES

SELF-DIAGNOSTIC MODE

Consult (Cont'd)

DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ... CHECK ITEM (REMEDY)

CRANK POSITION SEN* Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

Either 1° or 180° signal is not input often enough

while the engine speed is higher than the specified

rpm.

@ Harness and connector

(If harness and connector are

normal, replace crankshaft

position sensor.)

MASS AIR FLOW SEN The mass air flow sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

e Harness and connector

(If harness and connector are

normal, replace mass air

flow sensor.)

COOLANT TEMP SEN The engine coolant temperature sensor circuit is

open or shorted.

(An abnormally high or low output voltage is

entered.)

e Harness and connector

e Engine coolant temperature

sensor

VEHICLE SPEED SEN The vehicle speed sensor circuit is open or shorted. e Harness and connector

e Vehicle speed sensor (reed
switch)

IGN SIGNAL-PRIMARY* The ignition signal in primary circuit is not entered

during engine cranking or running.

e Harness and connector

e Power transistor unit

ECM ECM calculation function is malfunctioning. (Replace ECM (ECCS control

module).)

EGRC SOLENOID/V EGR valve does not operate.

(EGR valve spring does not lift.)

e EGR valve

e EGR & canister control

solenoid valve

OXGEN SEN The heated oxygen sensor circuit is open or shorted.
(An abnormally high or low output voltage is

entered.)

Harness and connector

Heated oxygen sensor

Fuel pressure

Injectors

Intake air leaks

KNOCK SENSOR The knock sensor circuit is open or shorted.

(An abnormally high or low voltage is entered.)

Harness and connector

e Knock sensor

EGR TEMP SENSOR** The EGR temperature sensor circuit is open or

shorted.

(An abnormally high or low voltage is entered.)

e Harness and connector

e EGR temperature sensor

THROTTLE POS! SEN The throttle position sensor circuit is open or

shorted.

(An abnormally high or low voltage is entered.)

e Harness and connector

e Throttle position sensor

INJECTOR-LEAK** Fuel leaks from injector. e Injector

*: Check items causing a malfunction of crankshaft position sensor circuit first, if both “CRANKSHAFT POSITION SENSOR’”’
and “IGN SIGNAL-PRIMARY” come out at the same time.

**: The diagnostic item marked ‘‘**” is applicable to vehicles for California only.
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TROUBLE DIAGNOSES

DATA MONITOR MODE
Remarks:

Consult (Cont’d)

@ The monitor item marked ‘**” is applicable to vehicles for California only.
e Specification data are referencé values.

e Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the ECM according to the signals input from the crankshaft position sensor and other ignition timing
related sensors.

e If the real-time diagnosis results are NG and the on-board diagnostic system results are OK when diagnosing the mass
air flow sensor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM CONDITION SPECIFICATION
CHECK ITEM WHEN

OUTSIDE SPEC.

CKPS-RPM (REF)

Tachometer: Connect

Run engine and compare tachometer indication with the

CONSULT value.

Almost the same speed as
the CONSULT value.

e@ Harness and connector
e Crankshaft position sen-

sor

MAS AIR/FL SE

Engine: After warming up,

idle the engine
A/C switch “OFF”

Shift lever ‘‘N”’

Idle 1.3 -1.7V

2,000 rpm 1.7-2.1V

e Harness and connector
e Mass air flow sensor

COOLAN TEMP/S Engine: After warming up More than 70°C (158°F)
e Harness and connector
@ Engine coolant tempera-

ture sensor

O02 SEN

M/R F/C MNT

Engine: After warming up
Maintaining engine speed

at 2,000 rpm

0 - 0.3V < Approx. 0.6 -
1.0V

LEAN «> RICH
Changes more than 5 times

during 10 seconds.

Harness and connector

Heated oxygen sensor

Intake air leaks
Injectors

VHCL SPEED SE
Turn drive wheels and compare speedometer indication
with the CONSULT value

Almost the same speed as
the CONSULT value

e Harness and connector

e@ Vehicle speed sensor

e Battery

BATTERY VOLT Ignition switch: ON (Engine stopped) 11 -14V e@ ECM power supply cir-
cuit

‘anition ewitch: ON Throttle valve fully closed 0.45 - 0.55V ° an and connector
THRTL POS SEN gnition switch: @ Throttle position sensor

(Engine stopped) e Throttle position sensor
Throttle valve fully opened Approx. 4.0V adjustment

EGR TEMP SEN** Engine: After warming up Less than 4.5V
e Harness and connector
e@ EGR temperature sensor

e Harness and connector
START SIGNAL Ignition switch: ON — START OFF — ON :

e Starter switch

Throttle valve: ON e Harness and connector
iti tah. Idle position itiCLOSED TH/POS Ignition switch: ON e@ Throttle position sensor

(Engine stopped) Throttle valve: e Throttle position sensor
Slightly open OFF adjustment

Engine: After warming up, A/C switch “OFF” OFF e Harness and connector
AIR COND SIG . . , as :

idle the engine A/C switch “‘ON” ON e Air conditioner switch

Shift lever “P’’ or ‘'N”’ ONNEUT POSISW __|e Ignition switch: ON e Harness and connector
Except above OFF e Neutral position switch
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TROUBLE DIAGNOSES
Consult (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION
CHECK ITEM WHEN

OUTSIDE SPEC.

Steering wheel in neutral
position OFFe Engine: After warming u ; ; e Harness and connector

PW/ST SIGNAL engine: 9 UP, (forward direction) e Power steering oil pres-
idle the engine ;The steering wheel is sure switch

ON
turned ;

@ Ignition switch is turned to ON (Operates for 5 seconds)
e@ Engine running and cranking ON e Harness and connector

FUEL PUMP RLY e@ When engine is stopped (stops in 1.0 seconds) e Fuel pump relay

Except as shown above OFF

Engine coolant tempera- OFF

ture is 99°C (210°F) or less

M/T Engine coolant tempera-
ture is 100°C (212°F) or ON
more

e After warming up Engine coolant tempera- OFF e@ Harness and connector
RADIATOR FAN engine, idle the engine. ture is 94°C (201°F) or less e Radiator fan relay

e A/C switch “OFF” ; e Radiator fan
Engine coolant tempera-

AIT ture is between 95°C LOW
(203°F) and 104°C (219°F)

Engine coolant tempera-

ture is 105°C (221°F) or HIGH
more

e@ Engine: After warming up Idle 24-32 msec e@ Harness and connector
e A/C switch “OFF” e@ Injector

INJ PULSE e Shift lever “N” e Mass air flow sensor
e No-load 2,000 rpm 1.9 - 2.8 msec. e Intake air system

Idle 15° B.T.D.C. e Harness and connector

IGN TIMING ditto e Crankshaft position sen-
2,000 rpm More than 25° B.T.D.C. sor

Idle 20 - 40%IACV-AAG/V ditto e@ Harness and connector
2,000 rpm —_ e IACV-AAC valve

@ Harness and connector
e Injectors

A/F ALPHA e Engine: After warming up Maintaining engine speed 75 - 125% e Mass air flow sensor
at 2,000 rpm e Heated oxygen sensor

e Canister purge line

e Intake air system

e Harness and connector

AIR COND RLY e Air conditioner switch OFF — ON OFF — ON e Air conditioner switch
e Air conditioner relay

: Re carton ore ing up 2,000 rpm OFF e Harness and connector
EGRC SOL/V ; lana e EGR & canister control

e Shift lever "N solenoid valvee No-load 4,000 rpm ON

e@ Engine: After warming up Idle ON

PAIRC-SOL/V © Shift lever “N” ° Onin ane aetna
e No-load 2,000 rpm OFF e -solenoid valve
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TROUBLE DIAGNOSES
Consult (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)

e Engine: Return to the original

trouble condition If trouble symptom disappears, see e Harness and connector
, Fuel injectorsFUEL INJECTION |. Change the amount of fuel injection | CHECK ITEM. : Heated oxygen sensor

using CONSULT. y
e@ Engine: After warming up, idle the

!ACV-AAC/V engine. Engine speed changes according to e Harness and connector
OPENING e Change the IACV-AAC vaive the opening percent. @ !ACV-AAC valve

opening percent using CONSULT.

e@ Engine: Return to the original e Harness and connector
ENG COOLANT trouble condition If trouble symptom disappears, see e Enaine coolant temperature sensor

TEMP e@ Change the engine coolant CHECK ITEM. e ae injectors P
temperature using CONSULT. |

e Engine: Return to the original

trouble condition If trouble symptom disappears, seeIGNITION TIMING |e Timing light: Set ymp Ppears, @ Adjust initial ignition timing
Lae ra . CHECK ITEM.

e Retard the ignition timing using

CONSULT.

e Engine: After warming up, idle the e Harness and connector

engine. e Compression
e A/C switch “OFF” . . e Injectors

POWER BALANCE e Shift lever “N” Engine runs rough or dies. e Power transistor

e Cut off each injector signal one at a e Spark plugs

time using CONSULT. @ Ignition coils

e !gnition switch: ON Harness and connectorRADIATOR FAN e Turn the radiator fan ‘ON’ and Radiator fan moves and stops. : Radiator fan motor
“OFF” using CONSULT.

@ Ignition switch: ON (Engine

stopped) Fuel pump relay makes the operating |e Harness and connectorFUEL PUMP RELAY | Turn the fuel pump relay “ON” and sound P relay Perating § Fuel buyne rela
“OFF” using CONSULT and listen Pump relay
to operating sound.

EGRC SOLENOID @ Ignition switch: ON
VALVE e Turn solenoid valve ‘‘ON” and Each solenoid valve makes an e@ Harness and connector
PAIRC-SOLENOID/ “OFF” with the CONSULT and operating sound. e Solenoid valve
V listen to operating sound.

SELF-LEARNING e In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

CONT “CLEAR” on the screen.
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Consult (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST
ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

e Ignition switch: ON

SELF-DIAG (Engine stopped) oe

RESULTS e Displays the results of on- _ Objective system
board diagnostic system.

e Ignition switch: ON e Harness and connector
(Engine stopped) e Throttle position sensor

iti Throttle valve: opened OFF itiCLOSED THROTTLE e Closed throttle position p (Closed throttle position
POSI switch circuit is tested switch)
(CLOSED THROTTLE when throttle is opened e Throttle position sensor

and closed fully. (“IDLE (Closed throttle position
POSITION SWITCH hee . . .

POSITION” is the test item switch) adjustment
CIRCUIT) . . .

name for the vehicles in Throttle valve: closed ON e Throttle linkage
which idle is selected by e Verify operation in DATA
throttle position sensor.) MONITOR mode.

H ct@ Ignition switch: ON @ narness and conne or
(Engine stopped) e Throttle position sensor

R T | Ive f Throttl iti sorTHROTTLE POS! e Throttle position sensor ange (Throttle valve fully More than ° rot © postion sen
rar opened — Throttle valve adjustment

SEN circuit is tested when 3.0V .
. fully closed) e Throttle linkage

throttle is opened and . oo ,
closed full e Verify operation in DATA

Y: MONITOR mode.
e Ignition switch: ON e Harness and connector

(Engine stopped) OUT OF N/P-RANGE OFF e@ Neutral position switch/
NEUTRAL POS! SW was . we .
CKT e Neutral position switch Inhibitor switch

circuit is tested when shift | ny yW_RANGE ON e Linkage + Inhibitor switch
lever is manipulated. adjustment

e Ignition switch: ON

(Engine stopped)
e Harness and connector

e Fuel pump
FUEL PUMP e Fuel pump circuit is tested | There is pressure pulsation on the fuel

. . e@ Fuel pump relay
CIRCUIT by checking the pulsation | feed hose. . :

. e Fuel filter clogging
in fuel pressure when fuel

we e Fuel level
tube is pinched.

@ Ignition switch: ON

(Engine stopped)

EGRC SOL/V e EGR control S/V circuit is |The solenoid valve makes an operating |e Harness and connector
CIRCUIT tested by checking. sound every 3 seconds. e EGRC-solenoid valve

solenoid valve operating
noise.

RADIATOR FAN

CIRCUIT

@ Ignition switch: ON

(Engine stopped)

e Radiator fan circuit is

tested when radiator fan is
rotated.

e The radiator fan rotates and stops

every 3 seconds.

e Harness and connector

e Radiator fan motor

e Radiator fan relay

EF & EC-55
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TROUBLE DIAGNOSES
Consult (Cont'd)

FUNCTION TEST

ITEM
CONDITION JUDGEMENT CHECK ITEM (REMEDY)

START SIGNAL

CIRCUIT

@ Ignition switch: ON >

START

e Start signal circuit is

tested when engine is

started by operating the

starter. Battery voltage

and water temperature

before cranking, and

average battery voltage,

mass air flow sensor

output voltage and

cranking speed during

cranking are displayed.

Start signal: OFF — ON
e Harness and connector

e Ignition switch

PW/ST SIGNAL

CIRCUIT

e Ignition switch: ON

(Engine running)

e Power steering circuit is

tested when steering

wheel is rotated fully and

then set to a straight line

running position.

Locked position ON

Neutral position OFF

e Harness and connector

e Power steering oil

pressure switch

e Power steering oil pump

VEHICLE SPEED

SEN CKT

e Vehicle speed sensor

circuit is tested when

vehicle is running ata

speed of 10 km/h (6 MPH)

or higher.

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

e Harness and connector

e Vehicle speed sensor

e Electric speedometer

IGN TIMING ADJ

e After warming up, idle the

engine. ;
‘@ Ignition timing adjustment

is checked by reading

ignition timing with a

timing light and checking

whether it agrees with

specifications.

The timing light indicates the same

value on the screen.

e Adjust ignition timing (by

moving crankshaft position

sensor or distributor)

e Crankshaft position sensor

drive mechanism

MIXTURE RATIO

TEST

e Air-fuel ratio feedback
circuit (injection system,

ignition system, vacuum

system, etc.) is tested by

examining the heated

oxygen sensor output at

2,000 rpm under

non-loaded state.

e Heated oxygen sensor COUNT: More

than 5 times during 10 seconds

e INJECTION SYS (Injector,
fuel pressure regulator,

harness or connector)

e@ IGNITION SYS (Spark

plug, power transistor,

ignition coil, harness or

connector)

e VACUUM SYS (Intake air
leaks)

e Heated oxygen sensor

circuit

e Heated oxygen sensor

operation

e Fuel pressure high or low

e Mass air flow sensor

EF & EC-56



TROUBLE DIAGNOSES
Consult (Cont'd)

FUNCTION TEST

ITEM
CONDITION JUDGEMENT CHECK ITEM (REMEDY)

POWER BALANCE

e After warming up, idle the

engine.

e Injector operation of each

cylinder is stopped one

after another, and

resultant change in engine

rotation is examined to

evaluate combustion of

each cylinder. (This is

only displayed for models

where a sequential

multiport fuel injection

system is used.)

Difference in engine speed is greater

than 25 rpm before and after cutting off

the injector of each cylinder.

@ Injector circuit (Injector,

harness or connector)

@ Ignition circuit (Spark

plug, power transistor,

ignition coil, harness or

connector)

e Compression

e Valve timing

IACV-AAC/V

SYSTEM

e After warming up, idle the

engine.

e@ IACV-AAC valve system is

tested by detecting change

in engine speed when

IACV-AAC valve opening
is changed to 0%, 20%

and 80%.

Difference in engine speed is greater

than 150 rpm between when valve

opening is at 80% (102 steps) and at

20% (25 steps).

e Harness and connector

e@ IACV-AAC valve

e Air passage restriction

between air inlet and

IACV-AAC valve

e IAS (Idle adjusting screw)

adjustment

EF & EC-57
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TROUBLE DIAGNOSES

a Diagnostic Procedure
CAUTION:

fim 1. Before connecting or disconnecting the ECM harness con-
a nector to or from any ECM, be sure to turn the ignition

RY switch to the “OFF” position and disconnect the negative
arte battery terminal in order not to damage ECM as battery

voltage is applied to ECM even if ignition switch is turned
off. Failure to do so may damage the ECM.

SEF289H

2. When connecting ECM harness connector, tighten securing
bolt until red projection is in line with connector face.

Red
projection

SEF725H

3. When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or
break).

4. Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors.

Bend Break
SEF291H

5. Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or not. (See page EF & EC-173.)

a
Perform ECM in-
put/output signal )
inspection before
replacement.

U\ oep one
, \_ tly

adm
/ MEFO040D

E
l

6. After performing this “Diagnostic Procedure’, perform
diagnostic test mode Il (Self-diagnostic results) and driving

\ | / test.

— fF CHECK
17 Z ~N

Y\\
RED L.E.D. Malfunction indicator

lamp
MEF028D

EF & EC-58



TROUBLE DIAGNOSES
Diagnostic Procedure (Cont'd)
7. When measuring ECM controlled components supply volt-

age 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, @l
resulting in damage to the ECM power transistor. .

MA

EM

Ke
Solenoid valve

EC
O.K.

Circuit tester q FE

MEF041D CL

Mitr
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TROUBLE DIAGNOSES

Basic Inspection

BEFORE STARTING

1. Check service records for any recent

repairs that may indicate a related

problem, or the current need for

scheduled maintenance.

2. Open engine hood and check the
following:

e Harness connectors for proper con-

nections

e Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,

pinches, and cuts

SEF 1421

CONNECT CONSULT TO THE VEHICLE

Connect ‘‘CONSULT”’ to the data link
connector for CONSULT and select
“ENGINE” from the menu. (Refer to

page EF & EC-48.)

y

y

DOES ENGINE START? No | Goto @.
Yes

SEF144I y.
CHECK IGNITION TIMING. N.G. Adjust ignition timing by

[4] Timing Warm up engine sufficiently and check turning crankshaft posi-
light ignition timing at idle using timing light. tion sensor.

4 — (Refer to page EF & EC-28.)
> ——— —_—Z — Ignition timing:

fu 15°+ 2° B.T.D.C.

jor

(Go to ® on next page.)

SEF284G
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TROUBLE DIAGNOSES

W IGN TIMING ADJ § []

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANKSHAFT POSITION

Basic Inspection (Cont'd)

®

SENSOR.

L START
MEF026D

3
2 url, -

: 5
1 bt es) -

0° 6

zZ

Throttle position sensor
harness connector MEF027D

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.

1. Select “IGN TIMING ADJ” in

“WORK SUPPORT” mode.

2. When touching ‘START’,

does engine speed fall to

750 + 50 rpm (in “‘N”’ posi-

tion)?

OR

No

When disconnecting throttle

position sensor harness

connector, does engine speed

fall to 750+ 50 rpm (in ‘‘N” posi-

tion)?

(®)1%

J

Yes

LS
Vv

,| Adjust engine

turning idle adjusting

screw.

BTHATL POS SEN ADJET_ |

* & & ADJ MONITOR ¥ ¥* ¥ ¥

THRTL POS SEN 0.50V

== = MONTOR ===

CKPS-RPM (REF) Orpm
CLOSED TH/POS ON

MEF042D

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

. Perform “THROTTLE SEN.

ADJ” in “WORK SUPPORT”

mode.

2. Check that output voltage of

throttle position sensor is 0.45

to 0.55V. (Throttle valve fully
closes.) and ‘IDLE

POSITION” stays ‘‘ON”’.

OR

N.G.

y

Measure output voltage of throt-

tle position sensor using

os
v

-

bs

SEF795K

voltmeter, and check that it is

0.45 to 0.55V. (Throttle valve fully

closed.)

jox

(Go to on next page.)

EF & EC-61

1. Adjust output voltage

by rotating throttle

position sensor body.

2. Disconnect throttle

position sensor har-

ness connector for a

few seconds and then

reconnect it.

3. Confirm that “IDLE

POSITION” stays
“ON”.
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TROUBLE DIAGNOSES

xxMONITOR ¥NO FAIL

START SIGNAL
CLOSED TH/PO
AIR COND SIG
NEUT POSI SW

L
OFF

S ON
OFF
ON

Basic Inspection (Cont'd)

®

|

[ RECORD
MEF043D

(7

AIC

6 G)

<~\
SEF 1501

co
]

MSELF-DIAG RESULTS |

FAILURE DETECTED
COOLANT TEMP SEN O

TIME

| ERASE ]| PRINT _ |
MEF044D

(8)

—

a“

CHECK
Z N

S| \
Malfunction indicator
lamp

MEF028D

CHECK SWITCH INPUT SIGNAL. N.G.! Repair or replace the
Select the following switches in malfunctioning switch or

“DATA MONITOR” mode, its circuit.

a) Start signal,

b) Idle position,

c) Air conditioner signal,

d) Neutral position (Parking)

switch,

and check the switches’ ON-OFF

operation.

OR

(er) Remove ECM from behind audio
{=/ system panel and check the

above switches’ ON-OFF opera-

tion using voltmeter at each

ECM terminal.

Switch Condition Voltage (V)

Start IGN = IGN 0 — Battery volt-
signal ON START age

Accelerator ,
Idle posi- pedal released 0:49 - 0.89

tion Accelerator pedal Approx.4.0
fully depressed

AIC A/C
A/G signal |OFF ON Battery vonage

(Engine running)

Neutral Shift lever is ‘'N”’
position or “P” position > 0o-
(Parking) |Except ‘‘N” and Battery voltage

switch “p”

O.K.

Ey Ad
READ SELF-DIAGNOSTIC RESULTS. Yes | Go to the relevant

. Perform ‘SELF-DIAG

RESULTS” mode.

Read out self-diagnostic

results.

Is a failure detected?

OR

. Set “Self-diagnostic results

mode” in Diagnostic Test

Mode Il. (Refer to page EF &

EC-44.)

. Count the number of RED

L.E.D. or malfunction indicator

lamp flashes and read out the

diagnostic trouble codes.

. Are the diagnostic trouble

codes shown?

No
Vv

INSPECTION END

EF & EC-62
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items Diagnostic trou-

ble code No. Illustration Method

MONITOR #¥NO FAIL [wl
CKPS+«RPM (REF) 800rpm
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O2 SEN 0.80V
M/R F/C MNT RICH

VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE II (SELF-
BATTERY VOLT —_14.0V DIAGNOSTIC RESULTS).
THATL POS SEN 0.50V 1) Start engine or crank engine more than 2 sec-
EGR TEMP SEN 2.4V onds

a RECORD | 2) Select “DATA MONITOR” mode with
CONSULT.

Crankshaft yw NO FAIL
ME!position 11 Fo4eb OR

sensor circuit () 2) Turn ignition switch “OFF” and then
noy “ON”.

| / 3) Perform diagnostic test mode II (Self-
diagnostic results) with ECM.

TM~ — Malfunction indicator lamp and red
— — L.E.D. display diagnostic trouble codeCHECK No. 55. “we

WZ a // ~

RED LE.D. Malfunction indicator
lamp

MEF045D

* MONITOR NO FAIL [yw]
CKPS-RPM (REF) 800rpm
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O2 SEN 0.80V
M/R F/C MNT RICH
VHCL SPEED SE Okm/h

A DOS SEN osoY PERFORM DIAGNOSTIC TEST MODE Il (SELF-
EGR TEMP SEN 2. 4V ) Turn ignit RESULTS).

1) Turn ignition switch “ON” wait for at least 5

L_ RECORD | seconds and then start engine.
2) Select ‘‘DATA MONITOR” mode with

. CONSULT.
Mass air flow 42 MEF046D i NO FAIL
sensor circuit

RED L.E.D.

TM o“

CHECK
a XN

f | \
Malfunction indicator
lamp

—a

MEF045D

OR
2) Perform diagnostic test mode I! (Self-

diagnostic results) with ECM.
Malfunction indicator lamp and red
L.E.D. display diagnostic trouble code
No. 55.

Ce)

‘ EF & EC-63
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TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items | Diagnostic trou- >

ble code No. Illustration Method

MONITOR ¥NO FAIL [wl
CKPS*RPM (REF) 800rpm
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O2 SEN 0.80V
M/R F/C MNT RICH

VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE II (SELF-
BATTERY VOLT 14.0V DIAGNOSTIC RESULTSTHRTL POS SEN O.50V ae TS). 'EGR TEMP SEN 24V 1) Turn ignition switch ‘‘ON” or start engine.

2) Select ‘DATA MONITOR” mode with

Engine coolant | RECORD | CONSULT.9 MEFO46D dx NO FAIL
temperature 13 OR

sensor circuit (e) 2) Perform diagnostic test mode II (Self-
eo diagnostic results) with ECM.\ oo

N - Malfunction indicator lamp and red
L.E.D. display diagnostic trouble code

—fiCHECK— No. 55.
WZ Z Va ~

RED L.E.D. Malfunction indicator
lamp

MEF045D

MVEHICLE SPEED SEN CKT
AFTER TOUCH START,

DRIVE VEHICLE CHECK OVERALL FUNCTION.
AT 10km/h (6mph) OR 1) Jack up drive wheels.
MORE WITHIN 15sec. = 2) Start engine.

3) Perform ‘‘VEHICLE SPEED SEN
CIRCUIT” in ‘FUNCTION TEST’ mode
with CONSULT.

OR

cI 2) Start engine.
NEXT il START | 3) Read vehicle speed sensor signal in

MEF047D “DATA MONITOR” mode with CON-

w MONITOR NO FAIL [] SULT.
CONSULT value should be the same as

VHCL SPEED SE 20km/h the speedometer indication.
NEUT POSI SW OFF OR

(fa) 1) Start engine and warm it up sufficiently.
Vehicle speed 44 d=s/ 2) Shift to a suitable gear position and
sensor circuit* maintain the following test drive condi-

tions for at least 5 seconds.
Driving conditions
(1) Engine speed:

| RECORD | 2,600 + 400 rpm
MEF048D (2) Intake manifold vacuum:

—26.7 + 13.3 kPa (-200 + 100 mmHg,
-7.87 £3.94 inHg)

\ | (3) Vehicle speed
5 km/h (3MPH) or more

~ — 3) If malfunction indicator lamp comes on
__ CHECK— during test drive, perform diagnostic

test mode I! (Self-diagnostic results)

we ZZ ~ with ECM.
VA | \ Malfunction indicator lamp and red L.E.D.

display diagnostic trouble code No. 55.

RED L.E.D. Malfunction indicator
lamp

MEF045d

*: Diagnostic test mode II (self-diagnostic results) is not performed but this method provides results which are equal to the self-diagnostic
results.

EF & EC-64



TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items | Diagnostic trou-

ble code No. Illustration Method @l

vw MONITOR x¥NO FAIL [wl
CKPS-RPM (REF) 800rpm MA
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O02 SEN 0.80V
M/R F/C MNT RICH EM
VHCL SPEED SE Okm/h
BATTERY VOLT 14.0V PERFORM DIAGNOSTIC TEST MODE Ii (SELF-
THRTL POS SEN 0.50V DIAGNOSTIC RESULTS).
EGR TEMP SEN 2.4V 1) Start engine. LC

RECORD 2) Select ‘DATA MONITOR” mode with
CONSULT.

vr NO FAIL EF &
Ignition signal 34 MEF046D OR EC
circuit (Se) 2) Turn ignition switch ‘OFF’ and then

des) “ON”.
3) Perform diagnostic test mode II (Self- FE

\ | / diagnostic results) with ECM.
N ~ Malfunction indicator lamp and red

L.E.D. display diagnostic trouble code CL
— —_— No. 55.CHECK
a ~

f\ \ MT
RED L.E.D. Malfunction indicator

lamp
AT

MEF045D

x MONITOR ¥NO FAIL
CKPS-RPM (REF) Orpm fF A\
MAS AIR/FL SE 0.81V
COOLAN TEMP/S 21°C
O02 SEN 0.00V
M/R F/C MNT RICH RA
VHCL SPEED SE Okm/h

BATTERY VOLT =—_12.0V PERFORM DIAGNOSTIC TEST MODE Il (SELF-
THRTL POS SEN 0.50V DIAGNOSTIC RESULTSEGR TEMP SEN 4.2V =SULTS). — BR

fa 1) Turn ignition switch “ON”.
[ RECORD | veFo49D 2) Select “DATA MONITOR” mode with

° CONSULT. ey
vw NO FAIL

ECM 31 OR

(Se) 2) Perform diagnostic test mode II (Self-
| / m2 diagnostic results) with ECM. BE

TM a Malfunction indicator lamp and red
L.E.D. display diagnostic trouble code

— Fi CHECK No. 55. 1
WZ a Va ~N

RED L.E.D. Malfunction indicator EL
lamp

MEF045D
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TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont'd)

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items | Diagnostic trou-

ble code No. illustration Method

ROAD TEST

Test condition

Drive vehicle under the following conditions
with a suitable shift position.

(1) Engine speed:
2,400+200 rpm

(2) Intake manifold vacuum:
—33.316.7 kPa
(—250+50 mmHg, —9.84+1.97 inHg)

Driving mode

® @® :Test
Vehicle condition
driving |. ---.----- © : 21 seconds

or more

©: 2 seconds
p or more

Idling +f --. @ PERFORM DIAGNOSTIC TEST MODE II (SELF-
ae 2 DIAGNOSTIC RESULTS).Ignition © . cas . ts asswitch: ® 1) Turn ignition switch ‘‘ON’”’.

OFF Time 2) Perform diagnostic test mode II (Self-diagnostic
Until red L.E.D. goes off. results) with ECM.

Make sure that diagnostic trouble code No. (12,
@® Start engine and warm it up sufficiently. 13, 35 and 43) is not displayed.

® until red PED. goes off Keep tof 3) Perform test drive under the following condi-
EGR function 32 @® Start engine and make sure that air tions.

conditioner switch and rear defogger are
turned “OFF” during test drive.
Keep engine running for at least 210 seconds.

® Shift to suitable gear position and drive in
“Test condition” for at least 21 seconds.

© Decrease engine revolutions to less than
1,500 rpm for at least 2 seconds.

@ Repeat steps () through © at lest 1 more
time.

SEF969K

TM a

—_ f{CHECKTM
WZ Z ~

f | \
Malfunction indicator
lamp

MEF045D

(1) Warm up engine sufficiently.

(2) AT test driving modes indicated in figure
A

4) lf malfunction indicator lamp comes on during’
test drive, perform diagnostic test mode Il

Self-diagnostic results) with ECM.
Malfunction indicator lamp and red L.E.D.

display diagnostic trouble code No. 55.
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TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items | Diagnostic trou-

ble code No. Iustration Method

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.

1800 2000 2200

NEXT CHECK OVERALL FUNCTION.: tl START _] 1) Start engine and warm it up sufficiently.
SEFTISL 2) Perform “MIXTURE RATIO TEST” in

vw MONITOR ¥ NO FAIL [| “FUNCTION TEST” mode with CON-
SULT.

CKPS-eRPM (REF) 2000rpm OR

M/R F/C MNT RICH 2) Make sure that ‘'M/R F/C MNT(R)”’ in
Heated “DATA MONITOR” mode indicates

gate oe 33 “RICH” and “LEAN” periodically more
sensor cireul than 5 times during 10 seconds at 2,000

rpm

OR
2) Make sure that malfunction indicatorL RECORD J (®) lamp and red L.E.D. on ECM go on and

MEFO30D off periodically more than 5 times dur-

ing 10 seconds at 2,000 rpm in Diag-
| / nostic Test Mode Il.

TM a“

— fF CHECK
WZ Z Va ~

RED L.E.D. Malfunction indicator
lamp

MEF045D

w MONITOR ¥NO FAIL [wi
CKPS-RPM (REF) 800rpm
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O02 SEN 0.80V

M/R F/C MNT RICH PERFORM DIAGNOSTIC TEST MODE II (SELF-
WIICL SPEED SE Okm/h DIAGNOSTIC RESULTS)BATTERY VOLT 14.0V 1) Start engi ;
THRTL POS SEN 0.50V art engine.
EGR TEMP SEN 24V 2) Select ‘DATA MONITOR” mode with

CONSULT.

| RECORD | yx NO FAIL
Knock sensor 34 MEF046D OR
circuit (Sr) 2) Turn ignition switch “OFF” and then

e “ON”.

a“

CHECK
7 a ~N

py Y\\
Malfunction indicator
lamp

——

RED L.E.D.

MEF045D

=
3) Perform diagnostic test mode II (Self-

diagnostic results) with ECM.
Malfunction indicator lamp and red
L.E.D. display diagnostic trouble code
No. 55.

EF & EC-67
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TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items | Diagnostic trou-

ble code No. illustration Method

wx MONITOR ¥NO FAIL
CKPS-RPM (REF) 800rpm
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O2 SEN 0.80V
M/R F/C MNT RICH
VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE Ii (SELF-
BATTERY VOLT 14.0V DIAGNOSTIC RESULTS).

THRTL POS SEN —0.50V 1) Start engine and warm it up sufficiently.
EGR TEMP SEN 2.4V 2) Select “DATA MONITOR” mode with

| RECORD ceNG FAIL
EGR tempera- MEFO46D 0 OR
mane sensor cir 35 2) Turn ignition switch “OFF” and thencui “ON”.

| / 3) Perform diagnostic test mode II (Self-
diagnostic results) with ECM.

~ — Malfunction indicator lamp and red
— — L.E.D. display diagnostic trouble code

C H E C K No. 55.
We ZZ // \ ~

RED L.E.D. Malfunction indicator
: lamp

MEF045D

w MONITOR ¥NO FAIL [wl
CKPS-RPM (REF) 800rpm
MAS AIR/FL SE 1.55V
COOLAN TEMP/S 79°C
O2 SEN 0.80V PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT RICH DIAGNOSTIC RESULTS).
VHCL SPEED SE Okm/h 1) Jack up drive wheels
BATTERY VOLT 14.0V 2) Start engine.

THRTL POS SEN 0.50V 3) Shift to a suitable gear position (Except ‘‘P’’ or
EGR TEMP SEN 24V “‘N”), and run engine at vehicle speed of 5

[ RECORD km/h (3 MPH) or higher for at least 10 seconds.
A 4) Select ‘DATA MONITOR” mode with

Throttle position 43 MEFO046D CONSULT.
sensor circuit w NO FAIL

OR

\ | / () 4) Turn ignition switch “OFF” and then
NN ~ aD “ON”.

5) Perform diagnostic test mode Il (Self-

— _ diagnostic results) with ECM.CHECK Malfunction indicator lamp and red
We “ ~ L.E.D. display diagnostic trouble code

Y\\ No. 55.
RED LE.D. Malfunction indicator

; lamp
MEF045D

*: Diagnostic test mode II (self-diagnostic results) is not performed but this method provides results which are equal to the
self-diagnostic results.

EF & EC-68



TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Detected items

Display

Diagnostic trou-

ble code No.

How to perform diagnostic test mode Il (Self-diagnostic results) judgement

Illustration Method

ROAD TEST
Test condition
Drive vehicle under the following conditions
with a suitable shift position.
(1) Engine speed: 2,600 + 200 rpm
(2) Intake manifold vacuum:

—40.0+6.7 kPa
(-300 + 50 mmHg, —11.81 + 1.97 inHg)

Driving mode
@ : 30 seconds or more

Vehicle | ® : 5 seconds or more
being
driven

Idling

Ignition
switch —_
OFF @) Time

Start engine and warm it up sufficiently.
Turn ignition switch OFF and wait for at
least 10 seconds.

PERFORM DIAGNOSTIC TEST MODE II (SELF-
DIAGNOSTIC RESULTS).

MA

EM

Le

EC

FE

CL1) Perform test drive as indicated in figure .
2) If malfunction indicator lamp comes on during

Start engine and keep it at idle speed for at
least 30 seconds.

Injector leak 45

©
 

©
 

®
 

89
S

times.

RED L.E.D.

Shift to suitable gear position and drive in
“Test condition” for at least 5 seconds.
Repeat steps @) through @) at least 1 more

SEF241L

_~ -

—f{CHECKTM
Z _~

f | \
Malfunction indicator
lamp

MEFO051D

test drive, perform diagnostic test mode Il
Self-diagnostic results) with ECM.

Malfunction indicator lamp and red L.E.D.
display diagnostic trouble code No. 55.

EF & EC-69
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TROUBLE DIAGNOSES

Diagnostic Procedure 1

MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

ECM (ECCS
control
module) ATBIC! [eur

DEF YG! —

/ Po
109

[I
l

4— G
6— 8 d

i3— 8 >
(E. F. 1.
harness)

36—B/R
38— OR
39— BB —
46—> W
47— OR

(Engine
harness)

ENGINE GROUND

_@
 

8,
,
 oS

w (Main harness)

ee : Inspection line
[ T]

[RT w
CO —— : Not inspection line

6
ae
Co

eH ® ECCS
CT nD RELAY
—H an E 3 S —
Co . ICEDIG|COME a ca) oatssoa] Tl

xO! 85<
‘a CITel tel]“Pe 2 tt EAR EH E102) @)

bo os © z= of
Pare) zo
OWL
ae

JOINT
CONNECTOR

(Engine room215) harness)

=
 

===
z=

|
=

; a

<<

eS i
FUSE

2

2

= 23

<

BATTERY
FUSE ANDO FUSIBLE LINK BOX

<2] 1]
[51314]

FUSIBLE LINK OF Age a SI

ob eo ot TOTolt
3 Olo

OF) 4 (e)
5 Oo

IGNITION SWITCH

MEF147D

Harness layout

"

ECM harness connector
MEFO050D

EF & EC-70



TROUBLE DIAGNOSES

MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

rom =—q CONNECT
cm [ol CONNECTOR]| by. € >

36

MEF053D

INSPECTION START

Start engine.
Is engine running?

No
CHECK POWER SUP-Y

Yes

CONNECT

[L_ecm fo‘bl comecror] [34
46-109

(@
MEF054D

CONNECT

ECM ‘of CONNECTOR] 34 € :
38°47

l iwfo ® Cyo
|

SO fo

MEFO55D

B y

PLY-I.
1) Turn ignition switch

2) Check voltage between
ECM terminal 68) and
ground with CONSULT
or tester.
Voltage: Battery volt-
age

If N.G., check the follow-
ing.
e Harness connectors

e Harness connectors

e@ Harness continuity
between ECM and igni-
tion switch

If N.G., repair harness or
connectors.

{0.K.

Go to “CHECK GROUND
CIRCUIT”. —

CHECK POWER SUPPLY-II.
1) Stop engine.
2) Check voltage between ECM termi-

nals @, and ground with CON-
SULT or tester.
Voltage: Battery voltage

N.G.

O.K.

Ci” y

Check the following.
e Harness connectors

CD,
e Harness connectors

e Harness connectors
» E102

e Joint connector-3
e 25A fusible link
e Harness continuity

between ECM and bat-
tery

If N.G., repair harness or
connectors.

CHECK POWER SUPPLY-III.
1) Turn ignition switch ‘‘ON” and then

“OFF’’.
2) Check voltage between ECM termi-

nals 68), @ and ground with CON-
SULT or tester.
Voltage:
Ignition switch ‘‘ON” and for a few
seconds after turning ignition switch
“OFF’”’

Battery voltage
A few seconds after turning ignition
switch “OFF”

Approximately 0V

O-K Go to “CHECK GROUNDY

N.G.

Case-2

CIRCUIT”.

Case-1: Battery voltage
does not exist for a
few seconds.

Case-2: Battery voltage
exists for more than
a few seconds.

Go to ‘CHECK COMPO-Case-1

v

®

EF & EC-71

Y

NENT (ECCS relay)’’.

MA

EM

Le
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TROUBLE DIAGNOSES

MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

HS.

DISCONNECT

€> |
DISCONNECT

€)
[___ECM ‘pL coNNesToR] aL

38°47
enna)

MEFO56D

MEF689B

— = DISCONNECT

L__Ecn ‘el CONNECTOR] He
4

|

_—
MEF057D

fs

DISCONNECT

OISCONNECT

[ecm fof connector] | 4
6-13 +39 +48 107-108-116,

Ko o

(i
MEF058D

®

a |
CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM

1) Disconnect ECM harness connector.

2) Disconnect ECCS relay.

3) Check harness continuity between

ECM terminals 68), @ and terminal
@.

Continuity should exist.

N.G. Repair harness or con-

nectors.

O.K.

y

CHECK VOLTAGE BETWEEN ECCS

RELAY AND GROUND.

1) Check voltage between terminals

@, © and ground with CONSULT
or tester.

Voltage: Battery voltage

N.G.

Y

O.K.

Check the following.

e Joint connector-3

e Harness continuity

between ECCS relay

and battery

If N.G., repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Check harness continuity between

ECM terminal @ and terminal @.

Continuity should exist.

N.G.

y

Repair harness or con-

nectors.

O.K.
v

CHECK COMPONENT

(ECCS relay).

Refer to ‘‘Electrical Components
Inspection’.

(See page EF & EC-184.)

N.G.

Y

Replace ECCS relay.

O.K.

Y

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect ECM harness connector.

3) Check harness continuity between

ECM terminals ©, @, &, @,
COD , GB , Ai and engine

ground.

Continuity should exist.

N.G.

y

Repair harness or con-

nectors.

O.K.
Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

v

INSPECTION END

EF & EC-72



TROUBLE DIAGNOSES

Diagnostic Procedure 2

47158 38]47

am>-&

@)
uf

|ATBI

CRANKSHAFT
POSITION
SENSOR

@
FUSE

= if & LINK

' CRANKSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

ECM (ECCS Mein h

comer a) — Ra : Inspection line
—— : Not inspection line

: : | o ECCSWy o w RELAY
a. 9 ° =

4 4 jaa q
on ~o

22° o. _— = o
3o—_— | —* mer) ; Heth3a— oR ——] (EF. I. vP2it+—@m EHH Ge) r@(=| [= 23 ok —h harness) t- Os

hel +O bs zz OF
17 aad
||: ~

(Engine room w
3022] | fealso 3 harness) "

w JOINTaust] | [3ie0 iil W git

| am)

BATTERY FUSE AND FUSIBLE LINK BOX

MEF148D

Harness layout

ECM harness connector

MEFO050D MEF059D

EF & EC-73
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TROUBLE DIAGNOSES

CRANKSHAFT POSITION SENSOR (Diagnostic trouble code No.11)

= DISCONNECT
a UD 3ah) ye €) INSPECTION START

LV] : O.K.
PERFORM DIAGNOSTIC TEST MODE II »!| Go to “CRANKSHAFT

= (SELF-DIAGNOSTIC RESULTS). POSITION SENSOR (Not
See page EF & EC-63. self-diagnostic item)”.

N.G.
'

+ N.G.
CHECK POWER SUPPLY. p| Check the following.

SEF287¥ 1) Turn ignition switch “OFF”. e Harness continuity
2) Disconnect crankshaft position sen- between crankshaft

(B) > DISCONNECT —=— DISCONNECT sor harness connector. position sensor and
= e €) 3) Turn ignition switch “ON”. ECM

TS. 4) Check voltage between terminal @ e Harness continuity
and ground with CONSULT or tester. between crankshaftECM ‘lo ‘Ef CONNECTOR]| C Voltage: Battery voltage position sensor and

22+ 30,,31-40 ECCS relay
| O.K. If N.G., repair harness or

connectors.

= B, Y
(&) N.G.

CHECK INPUT SIGNAL CIRCUIT. p| Repair harness or con-
1) Turn ignition switch ‘‘OFF”’. nectors.
2) Disconnect ECM harness connector.

MEFO60D
3) Check harness continuity between

terminal @ and ECM terminals @),
@0) (180° signal), terminal © and
ECM terminals 61, (1° signal).
Continuity should exist.

{0.K.
N.G. ;

CHECK COMPONENT p| Replace crankshaft posi-
(Crankshaft position sensor). tion sensor.
Refer to ‘‘Electrical Components
Inspection’’.
(See page EF & EC-177.)

{0.K.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK NG. Recheck ECM pin termi-
1) Erase the diagnostic test mode II nals for damage or the

(Self-diagnostic results) memory. connection of ECM har-
2) Perform test drive. ness connector.
3) Perform diagnostic test mode II (Self-

diagnostic results) again.

{0.K.

INSPECTION END

EF & EC-74



TROUBLE DIAGNOSES

Diagnostic Procedure 3

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) Heneek (Malfunction indicator lamp
item)

Me
A (E. F. 1. (Main —ee i iECM (ECCS FLOW harness) (133) harness) * Inspection line

contro! . SENSOR OR OR . . .
module) LATBEC] Fs of —— : Not inspection line

Lt |\ an 5 G

ccswoe Dd)
aR oe Ls RELAY
iy |! . 8 —

|| 33-4) lage| 38H ®yyt T0868

BEC! ||} eal e
vy Sop] ” _—s-' ' . |(e)]| [2 in sel HEA Ga) eh]
tt co, (El02

i] | {ia £0 sz of
7 | WR se— on ——azzzz ou

17— Wet! ”
38— OR
47— OR

@
)

|HeL
+e

‘|H@
C+s

ENGINE
GROUND

(Engine room harness)

@b

BATTERY

,

FUSIBLE LINK

| |

25a-C
}H

=
FUSE

o——0 Oe]

FUSE AND FUSIBLE LINK BOX

JOINT
CONNECTOR

@uz
al

MEF149D

Harness layout

ECM harness connector
MEF050D

1G

eo
Ly

£\

SS : 7 |
harness connector ~

ESN SH oh)

ae a

EF & EC-75
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TROUBLE DIAGNOSES

MASS AIR FLOW SENSOR (Diagnostic trouble code
0 i ead No.12) jcueex (Malfunction indicator lamp item)Gee a €) é

INSPECTION START

ok

——@_9 PERFORM DIAGNOSTIC TEST MODE I! _» INSPECTION END
(SELF-DIAGNOSTIC RESULTS).

&) on See page EF & EC-63.

1 N.G.

7 N.GMer! | CHECK POWER SUPPLY. S| Check the following.
IB] 1) Turn ignition switch “OFF”. e Harness continuity

2) Disconnect mass air flow sensor har- between mass air flow
i _ ness connector. sensor and ECM

| ECMO} CONNECTOR]| 3) Turn ignition switch “ON”. e Harness continuity
To connecT 17 - - 4) Check voltage between terminal ® between mass air flow

ea | 4 and ground with CONSULT or tester. sensor and ECCS relay
HS. TS. Voltage: Battery voltage If N.G., repair harness or

DISCONNECT connectors.
O.K.: €)\o ! sc

(& e —_ CHECK GROUND CIRCUIT. _»| Repair harness or con-
1) Turn ignition switch “OFF’’. nectors.
2) Disconnect ECM harness connector.

MEFoe2p| | 3) Check harness continuity between
terminal © and ECM terminal q@).
Continuity should exist.

— O.K.

{alblelg? IL Ec oj CONNECTOR]| y Ne
>” . * & CHECK INPUT SIGNAL CIRCUIT. _»| Repair harness or con-

TS | HS. 1) Check harness continuity between nectors.
DISCONNECT DISCONNECT terminal @ and ECM terminal @.

a] Continuity should exist.

( Li 1O-K. -

ir} CHECK COMPONENT __»| Replace mass air flow
(Mass air flow sensor). sensor.

MEFo063D] | Refer to ‘Electrical Components
Inspection’.
(See page EF & EC-177.)

{0.K.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK NG. Recheck ECM pin termi-
1) Erase the diagnostic test mode II nals for damage or the

(Self-diagnostic results) memory. connection of ECM har-
2) Perform test drive. ness connector.
3) Perform diagnostic test mode I! (Self-

diagnostic results) again.

O.K.

INSPECTION END

EF & EC-76



TROUBLE DIAGNOSES

Diagnostic Procedure 4

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)
Heneek (Malfunction indicator lamp item)

ECM (ECCS @l
control
modu |e)

—- : Inspection line MA
—— : Not inspection line

18—L/OR

z= 8 ~ (EF. 1. A ) |. FI, ral fa arness

: EC

LO
R

a | i | @|gp FE
@ide | CLx

o
N
a

(Engine
harness)

ATB) MT[4

ca Wy
ahs

0 ;FA
ENGINE COOLANT
TEMPERATURE

HERR
ERA 

H
s

@EHKEEB
EHHs

SENSOR MEF150D

RA
Harness layout |

eee << TS BR= a2
AG Engine coolant temperature\ Se EN connector \, D) ST

SSS | cee - BE
in i\ WS ECM harness connector SS CE= HA

MEFO50D _>—MEF064D

EL

EF & EC-77



TROUBLE DIAGNOSES

DISCONNECT

MEF348A

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic
trouble code No.13) toned (Malfunction indicator lamp
item)

INSPECTION START

'
PERFORM DIAGNOSTIC TEST MODE Il
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-64.

O.K.

DISCONNECT

MEF349A

N.G.
Acae

CHECK POWER SUPPLY.
1) Turn ignition switch ‘OFF’.
2) Disconnect engine coolant tempera-

ture sensor harness connector.
3) Turn ignition switch ‘ON’.
4) Check voltage between terminal @)

and ground with CONSULT or tester.
Voltage: Approximately 5V

Y

N.G.

INSPECTION END

O.K.

|B]
CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF”.
2) Check harness continuity between

terminal and engine ground.
Continuity should exist.

N.G.

Y

Check the following.
e Harness connectors

e Harness continuity
between ECM and
engine coolant temper-
ature sensor.

lf N.G., repair harness or
connectors.

O.K.

Vv

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to “Electrical Components
inspection’.
(See page EF & EC-178.)

N.G.

Check the following.
e Harness connectors

e Harness continuity
between ECM and
engine coolant temper-
ature sensor.

lf N.G., repair harness or
connectors.

{0.K.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector.

Replace engine coolant
temperature sensor.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK
1) Erase the diagnostic test mode II

(Self-diagnostic results) memory.
2) Perform test drive.
3) Perform diagnostic test mode II (Self-

diagnostic results) again.

N.G.

0.K.

INSPECTION END

EF & EC-78

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.



TROUBLE DIAGNOSES

Diagnostic Procedure 5

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) Heneek (Malfunction indicator lamp
item)

COMBINATION METER @l
ECM (ECCS
contro! : Inspection line VEHICLE SPEED SENSOR

140-_(Q}—015—— : Not inspection line MA
Ltt felt
| fais} tt

Le

EC
E 

De
seo

 
EA

C 
b

l PO
RE

 
Ee

e

(©
) EE

RE
 

B
IS

 H
E

 B
t B

F
 

le
l AR

EF
 

AB
]

Fe

sp yep EL arness) WB a) (ur) (Main harness)
E cL

3 2 MIT

r AY

@11@ | ,
BODY GROUND

MEF151D

| RA
Harness layout

ee BR
ry Ter °

ay

TANGKees = ST

aot fie Ar: *
IOWM(oes ECM harness connector HA

MEFO50D

EL

EF & EC-79



TROUBLE DIAGNOSES

|___ECM PlcomesroR] |
32

= DISCONNECT 7 DISCONNECT
VEHICLE SPEED SENSOR (Diagnostic trouble code
No.14) Heneek (Malfunction indicator lamp item)

INSPECTION STARTcld |
hl itd

al byHEN

MEFO65D

Y

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch ‘‘OFF”’.

2) Disconnect ECM harness connector

and combination meter harness con-

nector.

3) Check harness continuity between

ECM terminal 62 and terminal @®).
Continuity should exist.

Y

CHECK OVERALL FUNCTION. O.K. INSPECTION END
See page EF & EC-64. -

N.G.

v

CHECK SPEEDOMETER FUNCTION. N.G. Check vehicle speed sen-
Make sure that speedometer functions “| sor and its circuit.
properly. (Refer to EL section.)

O.K.

Y

N.G. Check the following.

e Harness connectors

2), MAD
e Harness continuity

between ECM and com-

bination meter

If N.G., repair harness or

connectors.

O.K.

A

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Vv

Erase the diagnostic test mode II (Self-

diagnostic results) memory.

Vv

Perform test drive.

Vv

Check overall function again. N.G.

M
4

O.K.

Vv

INSPECTION END

EF & EC-80

Recheck ECM pin termi-

nals for damage or the

connection of ECM har-

ness connector.



TROUBLE DIAGNOSES

Diagnostic Procedure 6

IGNITION SIGNAL (Diagnostic trouble code No. 21)

ECM (ECCS
control
module)

qe
)

B/R

(£. F. 1. (Engiharness) €214) hasness) ff
ey Eo B/R

Im W

3— Y/R

LS

T
t

@EEER
REC 

HE
RE

 
9

 HB
P 

Er
o

IGNIT
ION

CO
IL

SPARK PLUGHE
EB

 
HE

RE
 

e
l H

E
 

PR
O

— : Inspection line

—— : Not inspection line

BED
5 |e"

lal@ w@ []
a a

fe a : asENGI NE
GROUND

G/
Y

(O8
7 ©
)

RESISTOR POWER
AND TRANSISTOR
CONDENSER

(Engine room

B/
R w—' harness)

= z
7

(E38) Hl cer(38) y FUSIBLE
OFFIACC] ON | ST= Coho} | SER

FUSE 2 OlTo]t |
eo Oe, 5 (e)

= FUSE AND FUSIBLE LINK BOX 5 O
BATTERY IGNITION SWI TCH

MEF152D

Harness layout

ECM harness connector
MEFO50D

Ignition coil harness connector

> \\/ MEF578A

aan oy 5

- NG

> \ Y

WOU.Resistor and condenser L N
harness connector

MEF579A

= ; SF
PA Siig y

SOs (78(O) Power Wansistor7| harness connector —
\ —— SEF973K

EF & EC-81
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No.21)

: DISCONNECT ~
Uso) —46 @ eo

aly
\—————e ¢

MEF690B

INSPECTION START

Vv

DISCONNECT DISCONNECT

Grin) i

[im
fal S|(&

MEF691B

= DISCONNECT = DISCONNECT
ee ’ Noa)4€ Ae)

ECM ‘el CONNECTOR]

|

& [~

MEFO66D

PERFORM DIAGNOSTIC TEST MODE II O.K. INSPECTION END
(SELF-DIAGNOSTIC RESULTS). -
See page EF & EC-65.

N.G.
Y

Turn ignition switch “OFF”, and restart | Yes x
engine. " ®
Is engine running?

No

y

CHECK POWER SUPPLY. N.G.| Check the following.
1) Turn ignition switch “OFF”’. | @ Harness connectors
2) Disconnect ignition coil harness con- id , E21

nector. e Harness connectors
3) Turn ignition switch “ON”. E215) , EID
4) Check voltage between terminal @ e@ Harness continuity

and ground with CONSULT or tester. between ignition coil

Voltage: Battery voltage and ignition switch

If N.G., repair harness or
O.K.

connectors.

BB) Vv
CHECK GROUND CIRCUIT. N.G. Repair harness or con-
1) Turn ignition switch “OFF”’. "| nectors.
2) Disconnect power transistor harness

connector.

3) Check harness continuity between

terminal ® and terminal @), termi-
nal @ and engine ground.
Continuity should exist.

O.K.

Y

CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or con-
1) Disconnect ECM harness connector. "| nectors.
2) Check harness continuity between

ECM terminal @ and terminal ©.
Continuity should exist.

O.K.
y

N.G.CHECK COMPONENT

(Ignition coil, power transistor).

Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-178.)

Y

O.K.
Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

EF & EC-82

Replace malfunctioning

componeni(s).



TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No.21)

lof CoNNECTOR||roa [ECM
(hla)fe

CONNECT

HS. j

| |
DISCONNECT

ISCONNECT€
MEF067D

®

CHECK INPUT SIGNAL CIRCUIT.

1) Stop engine.

2) Disconnect ignition coil harness con-

nector and resistor and condenser.
3) Disconnect ECM harness connector.

4) Check harness continuity between

terminal @ and terminal @®, termi-
nal @ and ECM terminal @.
Continuity should exist.

O.K.

Ad

CHECK COMPONENT

(Resistor).

Refer to ‘Electrical Components

Inspection’.

(See page EF & EC-184.)

N.G. Repair harness or con-

nectors.

N.G.

O.K.

Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v

Erase the diagnostic test mode II (Self-

diagnostic results) memory.

Perform test drive.

Y

Perform diagnostic test mode II (Self-
diagnostic results) again.

Replace resistor and

condenser.

N.G.

Y

O.K.

‘

INSPECTION END

EF & EC-83

Recheck ECM pin termi-

nals for damage or the
connection of ECM har-

ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 7

ECM (ECCS CONTROL MODULE) Hwee (Diagnostic
trouble code No. 31)
(Malfunction indicator lamp item)

INSPECTION START

Ad

1) Turn ignition switch “ON”.

2) Erase the diagnostic test mode II
(Self-diagnostic results) memory.

Vv

PERFORM DIAGNOSTIC TEST MODE II

(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-65.

Y

Does ECM display diagnostic trouble Yes | Replace ECM.
code No. 31 again?

No

Y
INSPECTION END

EF & EC-84



TROUBLE DIAGNOSES

Diagnostic Procedure 8

EGR FUNCTION (Diagnostic trouble code No. 32) toned (Malfunction indicator lamp item):
California models

EGR & IGNITION SWITCH GCANISTER .CONTROL ON or START

A ( >uP MA

ECM (ECCS (5) p—|control 
rT] eMmodu |! e) FUSE BLOCK |__| —

(Refer to “POWER — +——oie SUPPLY ROUTING” J =
o in EL section.) & )

2N\
ou‘ LC

(E. F. 1. harness) [)
10S— PU !

\ (Main harness) EC
W/GBID) “

FE

[a
 

|

[[0]

E CL

— : Inspection line

—— : Not inspection line AT

@ PA

MEF153D

CO
PE

 
EE

E 
Ee

R 
AE

H 
9

) CO
REE

 
E

P
 B
e

RA
Harness layout

LL BR

' ze Q\ * ee eH) ST
. Laps | — pope yeSS

~ EGR and canisterNW control solenoid valve ‘S "
ECM harness connector

harness connector 7 MEFO68D
MEFO50D

EL

EF & EC-85



TROUBLE DIAGNOSES

to EGR valve
Vacuum hose connected

MEFO69D

EGR FUNCTION (Diagnostic trouble code No.32)
Heneex (Malfunction indicator lamp item) : California
models

INSPECTION START

Y

(8)
4 CONNECT

|L___Ecm ‘et coNNECTOR]|

(Eh) © O
A>)

MEF070D

—

AN Improper connection
SEF109L

ID) -_
|[__ech (of CONNECToR]| 4

RFs 105y; falbp DISCONNECT

DISCONNECT

fl
LL oJ 1

(
ee ot

MEFO071D

PERFORM DIAGNOSTIC TEST MODE It | 9:K-| Go to EGR CONTROL
(SELF-DIAGNOSTIC RESULTS). ~ | (Not self-diagnostic item).
See page EF & EC-66.

N.G.

Y

CHECK VACUUM SOURCE TO EGR 0.K. CHECK COMPONENTS
VALVE. ~| (EGR valve, and EGRC-
1) Start engine and warm it up suffi- BPT valve).

ciently. Refer to ‘Electrical Com-
2) Keep engine speed at about 2,000 ponents Inspection”’.

rpm. (See page EF & EC-182.)

3) Disconnect vacuum hose to EGR NG

valve. —_

4) Make sure that vacuum exists. Y
Vacuum should exist. Replace malfunctioning

component(s).
N.G.

BI Vv
CHECK CONTROL FUNCTION. 0.K. CHECK VACUUM HOSE.
1) Check voltage between ECM terminal . 1) Check vacuum hose

and ground under the follow- for clogging, cracks

ing conditions with CONSULT or and proper connection.

tester.

Voltage:

Engine speed is 4,000 rpm.

0.6 - 0.8V

Engine speed is 2,000 rpm.

Battery voltage

N.G.

D| y
CHECK OUTPUT SIGNAL CIRCUIT.

1) Stop engine.

2) Disconnect ECM harness connector.

3) Disconnect EGR & canister control

solenoid valve harness connector.

4) Check harness continuity between

ECM terminal and ground, ter-

minal @ and ground.

Continuity should not exist.

N.G. Repair harness or con-

1o.K.

®

EF & EC-86

y

nectors between ECM

and EGR & canister con-

trol solenoid valve.



TROUBLE DIAGNOSES

MEGRC SOL/V CIRCUIT

DOES THE SOLENOID

VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

[next || NO ]| YES |
MEF072D

MActivVe TEST Mm []

EGRC SOL/V ON

==> =>Monto ===
CKPS-RPM (POS) Orom

MEF073D

EGR FUNCTION (Diagnostic trouble code No.32)
cueex (Malfunction indicator lamp item) : California

‘models
®

|
CHECK COMPONENT

(EGR & canister control solenoid valve).
1) Reconnect ECM harness con-

nector and EGR & canister

control solenoid valve har-

ness connector.

2) Turn ignition switch ‘‘ON”’.

3) Perform ‘EGR CONT S/V

CIRCUIT” in ‘FUNCTION
TEST” mode with CONSULT.

OR

N.G.

1) Reconnect ECM harness con-

nector and EGR & canister

control solenoid valve har-

ness connector.

2) Turn ignition switch “ON”.

3) Turn EGR & canister control

solenoid valve ‘‘ON”’ and

“OFF” in “ACTIVE TEST”
mode with CONSULT and

check operating sound.

OR

(®) Refer to “Electrical Components
Inspection’.

(See page EF & EC-182.)

O.K.
v

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Ad

Check resistance of EGR temperature

sensor.

(See page EF & EC-183.)

Perform FINAL CHECK by the following procedure after repair
is completed.

Replace EGR & canister

control solenoid valve.

FINAL CHECK

1) Erase the diagnostic test mode Il

(Self-diagnostic results) memory.

2) Perform test drive.

3) Perform diagnostic test mode I! (Self-

diagnostic results) again.

N.G.

O.K.
Y

INSPECTION END

EF & EC-87

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-

ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 9

HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33) Henedk (Malfunction indicator lamp
item): California models only

HEATED IGNITION SWITCH
OXYGEN ON or START
SENSOR

ECM (egcs ,
contremodu | e) mm UP ( +)

i im L cb Gis) (5)
ao

~ => FUSE BLOCK
(Refer to “POWER
SUPPLY ROUTING”
in EL section.) & y

(TE
I

UE
P

4]

t
[
1
'

(fai)

SS
 

SSEeee
eee 

»

W/
G

W/G| «

i n — > i) >
] 3 ® fn a

g g@ —— : Inspection line
—— : Not inspection lineCO

PE
 
E

 PR
EY

 
PN

A 
E

 
CH

] 
HE

B 
H

H

MEF154D

\ AYA) =

“as = W- harness connector ~ SS es

SS) | Uli 9CUS cS —\\) ECM harness connector @)
MEFO50D SS MEFO74D

EF & EC-88



TROUBLE DIAGNOSES

DISCONNECT

19

(

=—g DISCONNECT
y

ECM [Of CONNECTOR]

HEATED OXYGEN SENSOR (Diagnostic trouble code
No.33) toned (Malfunction indicator lamp item) : California
models only

INSPECTION START

Vv

CHECK OVERALL FUNCTION.

See page EF & EC-67.

O.K.

. y,
MEF075D

[8
w MONITOR xNO FAIL [_]

CKPS+RPM(REF) —2137rpm
MAS AIR/FL SE ——1.96V
COOLANT TEMP/S 84°C
O2 SEN 0.37V
M/R F/C MNT —s LEAN
INJ PULSE 2.6msec
A/F ALPHA 95%

[RECORD im

N.G.

Y

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.
1) Turn ignition switch “OFF”’.

2) Disconnect heated oxygen sensor

harness connector and ECM harness
connector.

3) Check harness continuity between

ECM terminal and terminal ®.
Continuity should exist.

N.G.

MEF076D

N.G. data O.K. data
O02 SEN -09"'99 O02 SEN -09"'99

x0.01V 02°89 x0.01V -02"'89
0 64 128 64 128

1 J n j

cl!
1

'

CKPS ye
+RPM _

1751 (POS) UN
(rpm) (V)"56 2050 094

"54 2050 094
09"52 2050 095
0950 2037 095
09"48 2037 094
09"46 2050 094

44 2012 092
GRAPH |

CKPS 7
+RPM my

1751 (POS) IN
(rom) (V)09"13 2050 019

0911 2050 018
1 | o9"09 2050 018

09"07 2037 018
0905 2037 018
0903 2050 023
0901 2012 043

[ GRAPH |

MEF077D

[e) CONNECT _—
Usi5). HS.

=— al ig / 4

[
rm 2a.~~)

~ECM || CONNECTOR]|
19 1=

| M °*
® oO

SS eS

MEF078D

O.K.

Y

Repair harness or con-

nectors.

CHECK VOLTAGE.

1) Reconnect heated oxygen sensor

harness connector and ECM harness

connector.

2) Start engine and warm it up suffi-

ciently.

[E} 3) Select “DATA MONITOR” mode
with CONSULT.

4) Touch “RECORD” on CON-

SULT with engine speed held

at approximately 2,000 rpm.

5) Check “‘EXH GAS SEN” voltage.

@ Approx. 0.3 volts (No volt-

age fluctuations) ... N.G.

@) Other than @ above ...

O.K.

OR

N.G.

ID 3) Check voltage between ECM ter-
minal @ and ground, with
engine speed held at approxi-

mately 2,000 rpm.

@ Approx. 0.3 volts (No voltage

fluctuations) ... N.G.

@ Other than @ above ... O.K.

O.K.

Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

EF & EC-89

Replace heated oxygen

sensor.
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TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR (Diagnostic trouble code No.33) tfencek (Malfunction indicator lamp
item) : California models only

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Y

Erase the diagnostic test mode II (Self-

diagnostic results) memory.

Perform test drive.

Y

Check overall function again. N.G.! Recheck ECM pin termi-
nals for damage or the

connection of ECM har-

ness connector.

Y

O.K.

y

INSPECTION END

EF & EC-90



TROUBLE DIAGNOSES

Diagnostic Procedure 10

KNOCK SENSOR (Diagnostic trouble code No. 34)

ECM (ECCS
control
modu |e)

HO
PPE

 
EE
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Er
e P

EE
 o

b
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e
e
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ER
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id

ee
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FE
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— : Inspection line

—— : Not inspection line

(E. F. I. harness)
eon ee - - - - - - - - - - - + + + 5

2 =H

Wh
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>

@&
E 4

i]
wy

\ (Engine
wi harness)
id

> ZV
r pre:
a a

8 E@®
ENGINE =
GROUND KNOCK

SENSOR
MEF155D

Harness layout

ECM harness connector

Fe
Knock sensor
harness connector

!

| 1
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fa eS

owe! =

MEFO50D
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TROUBLE DIAGNOSES

KNOCK SENSOR (Diagnostic trouble code No.34)

—=——q DISCONNECT
iid(2

[ecm “PL CONNEGTOR]|

(&

27

y” DISCONNECT

falbh

MEF080D

INSPECTION START

Y
PERFORM DIAGNOSTIC TEST MODE I! | 9-K- INSPECTION END
(SELF-DIAGNOSTIC RESULTS). 7
See page EF & EC-67.

N.G.

|
CHECK INPUT SIGNAL CIRCUIT. N.G.1 Check the following.
1) Turn ignition switch “OFF”. ~| @ Harness connectors
2) Disconnect ECM harness connector 4),

and knock sensor harness connector. e Harness continuity
3) Check harness continuity between between ECM and

terminal @) and ECM terminal @) . knock sensor
Continuity should exist. If N.G., repair harness or

OK connectors.

‘
N.G.CHECK COMPONENT

(Knock sensor).

Refer to ‘‘Electrical Components
Inspection’.

(See page EF & EC-181.)

Y

O.K.

v

Check ECM pin terminals for damage
or the connection of ECM harness con-

nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Ad

Erase the diagnostic test mode II (Self-
diagnostic results) memory.

Perform test drive.

Vv

Replace knock sensor.

Perform diagnostic test mode I! (Self-

diagnostic results) again.

N.G.

Y

O.K.

Y

INSPECTION END

EF & EC-92

Recheck ECM pin termi-

nals for damage or the

connection of ECM har-

ness connector.



TROUBLE DIAGNOSES

Diagnostic Procedure 11

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) Henedk (Malfunction indicator
lamp item): California models only

WITS.

ECM harness connector

MEFO050D

SY 6SINYS Y ; MEF081D

EF & EC-93

ECM (ECCS EGR
cmodule) GENEERATURE

8 8 aN
AE

(E. F. I. harness)
B— L

[el]| |
29— 8 ——~o d

29/21 21/29

: —— : Inspection line
—— : Not inspection line

MEF156D

Harness layout

5 _——EGR temperature Sma
= | — sensor harness connector

a\\— ~~

ZX {~~ ROKow < a Say> ———— CVT SSF S [sQ {2 bh S|~ | io, 4
SW

MA

EM

Le

EF &
EC

FE

CL
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BR
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EL



TROUBLE DIAGNOSES

nn DISCONNECT
ry

Gib) 8

EGR TEMPERATURE SENSOR (Diagnostic trouble code
No.35) teneex (Malfunction indicator lamp item) :
California models only

INSPECTION START

!
PERFORM DIAGNOSTIC TEST MODE II
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-68.

O.K.

SEF567J

co
]

SEF568J

Vv

N.G.

Y INSPECTION END

CHECK POWER SUPPLY.
1) Turn ignition switch “OFF”.
2) Disconnect EGR temperature sensor

harness connector.
3) Turn ignition switch ‘‘ON’’.
4) Check voltage between terminal @)

and ground with CONSULT or tester.
Voltage: Approximately 5V

N.G.

Y

B| A
O.K.

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF”’.
2) Check harness continuity between

terminal @ and engine ground.
Continuity should exist.

N.G.

{0-K.

Y Repair harness or con-
nectors.

CHECK COMPONENT
(EGR temperature sensor).
Refer to ‘‘Electrical Components
Inspection’.
(See page EF & EC-183.)

N.G.

{0.K.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

Y Replace EGR tempera-
ture sensor.

FINAL CHECK

:
Erase the diagnostic test mode Il (Self-
diagnostic results) memory.

!
Perform test drive.

:
Perform diagnostic test mode II (Self-
diagnostic results) again.

N.G.

Y

O.K.

Y

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

INSPECTION END

EF & EC-94



TROUBLE DIAGNOSES

Diagnostic Procedure 12

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) Hence (Malfunction indicator
lamp item)

ecn (EGGS
contro

THROTTLEmodu l e) POSITION
SENSOR
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q —— : Inspection line7 | AT
a

—— : Not inspection line
a a

g Ie)
ENGINE FA
GROUND

MEF157D

RA
Harness layout

herp le ua Throttle \osition sensor7
ay <- -- aay,

Se ( a | ST

a BF

WS . gs\(uo ECM harness connector “ey AA
MEFO50D , MEF082D

EL

EF & EC-95



TROUBLE DIAGNOSES

>
]

ye DISCONNECT

SEF199K

ajbic

(

b66

TS

DISCONNECT

SEF200K

=—q DISCONNECT =——g DISCONNECT
ig Yes)AeE> AE

__ecn _[ofconnector]| Gfote
20

JCe « q

THROTTLE POSITION SENSOR (Diagnostic trouble code
No.43) |eneek (Malfunction indicator lamp item)

INSPECTION START

|
PERFORM DIAGNOSTIC TEST MODE II
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-68.

O.K.

N.G.
Y

Y INSPECTION END

CHECK POWER SUPPLY.
1) Turn ignition switch “OFF’’.
2) Disconnect throttle position sensor

harness connector.
3) Turn ignition switch “ON’”’.
4) Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Approximately 5V

N.G.

Y

O.K.
BI Y

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF”.
2) Check harness continuity between

terminal © and engine ground.
Continuity should exist.

N.G.

Y

O.K.

v

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.
1) Disconnect ECM harness connector.
2) Check harness continuity between

ECM terminal @) and terminal @).
Continuity should exist.

N.G.

Y

{O-K.

Repair harness or con-
nectors.

MEF083D

CHECK COMPONENT
(Throttle position sensor).
Refer to ‘‘Electrical Components
Inspection’.
(See page EF & EC-179.)

N.G.
Vv

{0.K.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

1) Erase the diagnostic test mode II

(Self-diagnostic results) memory.

2) Perform test drive.

3) Perform diagnostic test mode II (Self-

diagnostic results) again.

Replace throttle position
sensor.

N.G.

y

{0-K.

INSPECTION END

EF & EC-96

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.



TROUBLE DIAGNOSES

Diagnostic Procedure 13

INJECTOR LEAK (Diagnostic trouble code No. 45)
Haneek (Malfunction indicator lamp item): California
models only

INSPECTION START

[A
Mactive Test me []

SELF-LEARN 100%
CONTROL

== =MONTOR = = >=
CKPS+*RPM (REF) 812rpm
COOLAN TEMP/S 93°C
O02 SEN 0.91V
A/F ALPHA fm 102%

| CLEAR
MEF084D

3
2. \ tig if

€ = c, ~ 2

o- ~~T
Mass air flow sensor

MEFO085D

Vv
=

Clear the self-learning data

1) Start engine and warm it up suffi-

ciently.

2) Select ‘“SELF- LEARNING

CONT” in “ACTIVE TEST”

mode with CONSULT.

3) Clear the self-learning control
coefficient by touching

“CLEAR”.

OR

2) Disconnect mass air flow sen-

sor connector, and restart and
run engine for at least 30 sec-

onds at 2,000 rpm.

3) Stop engine and reconnect

mass air flow sensor connec-

tor.

4) Make sure diagnostic trouble

code No. 12 is displayed in

Diagnostic Test Mode Il.
5) Erase the self- diagnosis

memory. Make sure diagnos-

tic trouble code No. 55 is dis-

played in Diagnostic Test

Mode Il.

®)

v

PERFORM DIAGNOSTIC TEST MODE II
(SELF-DIAGNOSTIC RESULTS).

See page EF & EC-69.

O.K.

N.G.
Y

Remove injector assembly.

(See page EF & EC-186.)

Keep fuel hose and all injectors con-

nected to injector gallery.

Y

INSPECTION END

Drips

Turn ignition switch ““ON”’.
Make sure fuel does not drip from

injector.

Replace the injectors

from which fuel is drip-

ping.

Does not drip

Check ECM pin terminals for damage

or the connection of ECM harness con-
nector.

EF & EC-97
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TROUBLE DIAGNOSES

INJECTOR LEAK (Diagnostic trouble code No. 45) tex (Malfunction indicator lamp item):
California models only

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Vv

Erase the diagnostic test mode II (Self-

diagnostic results) memory.

A

Clear the self-learning data again.

Y

Perform diagnostic test mode II (Self- | N-G-} Recheck ECM pin termi-
diagnostic results) again. nals for damage or the

connection of ECM har-

ness connector.

y

O.K.

Y

INSPECTION END

EF & EC-98
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Diagnostic Procedure 14

CRANKSHAFT POSITION SENSOR (Not self-diagnostic item)

ECM (ECCS
contro]
modu! e)
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vo—

a— OR (E. F. Is—— of —) harness)
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TROUBLE DIAGNOSES

CRANKSHAFT POSITION SENSOR (Not self-diagnostic item)

bss
= DISCONNECT

NETS)Ae 8HS.
=

alb)
\eld)

DISCONNECT

——

[ecm [of CoNNeCTOR]|

INSPECTION START

Y
38, 47 1

: DISCONNECT
Yoo)

&
= 3(i ya

MEFO86D

(8B) Pra GISCONNECT
TS

(Ge)
SEF288J

CHECK POWER SUPPLY CIRCUIT. N.G.| Check the following.
1) Turn ignition switch ‘OFF’. | @ Harness connectors
2) Disconnect crankshaft position sen- Aid , 33d

sor harness connector. e Harness connectors
3) Disconnect ECM harness connector GD , EdD

and ECCS relay. e Harness continuity
4) Check harness continuity between between crankshaft

terminal @ and terminal @ , ECM position sensor and
terminals 68), @. ECCS relay
Continuity should exist. e Harness continuity

OK between crankshaft
position sensor and

ECM

lf N.G., repair harness or

connectors.

iB Y
CHECK GROUND CIRCUIT. N.G.| Repair harness or con-
1) Check harness continuity between "| nectors.

terminal @ and engine ground.
Continuity should exist.

O.K.

Y

N.G.CHECK COMPONENT

(Crankshaft position sensor).
Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-177.)

y

O.K.

v

INSPECTION END

EF & EC-100

Replace crankshaft posi-

tion sensor.



TROUBLE DIAGNOSES

Diagnostic Procedure 15

EGR CONTROL (Not self-diagnostic item)

EGR & al
CANISTER TGNITI ON SWITCH ,
CONTROLSOLENOID N or START

VALVE

A )

ECM (ECCS f
module) aD) —

@D «te FUSE BLOCK EM
(Refer to “POWER

39 SUPPLY ROUTING~
a> in EL section.) \ J

(E. F. 1. harness) | Lefu
l

7
]

Ww

105— PU

\
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(Main harness)
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TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)

MEF694B

INSPECTION START

Non- California
California models
models

’

Is lifted
up and down.

Vacuum hose connected
to EGR valve MEF087D

CHECK OVERALL FUNCTION. INSPECTION END
1) Start engine and warm it up suffi-

ciently.
2) Perform diagnostic test mode I! (Self-

diagnostic results) with ECM (Refer
to page EF & EC-45).
Make sure that diagnostic trouble
code No. 12 is not displayed.

3) Make sure that EGR valve spring is
lifted up and down when racing
engine (2,000 rpm).
(Use your finger.)

Is not lifted up
and down.

3.

> »ZF >

[__Ecn ‘pL CoNNECTOR]|

@) Us
hd) AX

€:
CONNECT

MEFO088D

CHECK VACUUM SOURCE TO EGR CHECK COMPONENTSW 
fe

)

VALVE. .
1) Disconnect vacuum hose to EGR

valve.
2) Make sure that vacuum exists under

the following conditions.
Engine speed is 4,000 rpm:

Vacuum should not exist.
Engine speed is 2,000 rpm:

Vacuum should exist.

N.G.

.

(EGR valve and EGRC-
BPT valve).
Refer to ‘‘Electrical Com-
ponents Inspection’.
(See page EF & EC-182.)

N.G.
Y

Replace malfunctioning
component(s).

y ¥

=

—~

AN Improper connection

CHECK CONTROL FUNCTION.
o.k. BD (Non-california models)

1) Check voltage between ECM terminal
and ground with CONSULT or

tester under the following conditions.
Voltage:

Engine speed is 4,000 rpm
0.6 - 0.8V

Engine speed is 2,000 rpm
Battery voltage

CHECK VACUUM HOSE.
1) Check vacuum hose

for clogging, cracks
and proper connection.

(California models)

Go to ‘CHECK COMPO-

MEF697B

—— DISCONNECT

ap [ad €

&
So

ereoes

—>| NENT (EGR & canister
N.G. control solenoid valve)”.

CHECK POWER SUPPLY. N.G- Check the following.
1) Stop engine. e Harness connectors
2) Disconnect EGR & canister control F2 , 4D

solenoid valve harness connector. e 10A fuse
3) Turn ignition switch ‘‘ON”’.
4) Check voltage between terminal ®

and ground with CONSULT or tester.
Voltage: Battery voltage

[ox |

®

EF & EC-102

e Harness continuity
between EGR & canis-
ter control solenoid
valve and fuse

If N.G., repair harness or
connectors.



TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)

: DISCONNECT
Ur15)24

ECM ‘of CONNECTOR]

|

La
105

MEFO89D

Py” DISCONNECT

Ae)
®

|
CHECK OUTPUT SIGNAL CIRCUIT.
1) Turn ignition switch “OFF”.

2) Disconnect ECM harness connector.

3) Check harness continuity between

ECM terminal 105 and terminal @.
Continuity should exist.

N.G.

Y

Vv

WEGRC SOL/V CIRCUIT Hl

DOES THE SOLENOID

VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

| Next || NO |LYES |
MEFO90D

M Active TEST @ [_]

EGRC SOL/V ON

== =MONTOR = = =
CKPS-RPM (POS) Orpm

MEF091D

O.K.

Repair harness or con-

nectors.

CHECK COMPONENT

(EGR & canister control solenoid

valve).

1) Reconnect ECM harness con-

nector and EGR & canister

control solenoid valve har-
ness connector.

2) Turn ignition switch ‘ON’.

3) Perform ‘EGR CONT S/V

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OR

N.G.

Y

1) Reconnect ECM harness con-

nector and EGR & canister

control solenoid valve har-

ness connector.

2) Turn ignition switch ‘‘ON”’.

3) Turn EGR & canister control

solenoid valve ‘‘ON” and
“OFF” in “ACTIVE TEST”

mode with CONSULT and

check operating sound.

OR

(Ser) Refer to ‘Electrical Components
&” Inspection”.

(See page EF & EC-182.)

O.K.
Y

Check ECM pin terminals for damage

or the connection of ECM harness con-
nector.

California

models

Non-California

models
v

Check resistance of EGR temperature

sensor.

(See page EF & EC-183.)

yy
INSPECTION END

EF & EC-103

Replace EGR & canister

control solenoid valve.

@l

MA

EM

LC

EF &
EC

FE

CL

AT

PA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

Diagnostic Procedure 16

HEATED OXYGEN SENSOR HEATER (Not self-diagnostic item)

HEATED IGNITION SWITCH
OXYGEN ON or START

ECM (ECCS SENSOR
contro!
modu | e) ( ~)

UP

il mn enop @) | FE] coe
s 

Py} EOA 3 FUSE BLOCK P| Fo
(Refer to ”“PQWER + /-—LATB| , SUPPLY ROUTING”| E~ | E>

1 in EL section.) \ J

--- 
fotieehanioetanindecientienten! 

r

-—- 
EES 

©

W/
G

/ (E. F. I. harness)

a |

(Main harness)

a
ENGIN
GROUND

——— : Inspection line

'|}@C
+s |}oC

+s @
)

—— : Not inspection lineCO
PE

 
E

 ER
E 

Er
e 

H
e

 e
l EE

RE

@
) HEBE

RT 
HR

T 
e

l H
B

MEF160D

Harness layout

MURS <—
SS) | ci C|
OO\ ECM harness connector @) N

MEFO50D MEF074D

EF & EC-104



TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR HEATER (Not self-diagnostic item)

€)

~_\

( > oO

SEF560J

INSPECTION START

(8)
DISCONNECT r

34 €:)ECM (e_4
111cin,, bl

MEFO092D

Y

CHECK POWER SUPPLY. N.G.1 Check the following.
1) Disconnect heated oxygen sensor | @ Harness connectors

harness connector. ,MaD
2) Turn ignition switch ‘‘ON’’. e 10A fuse

3) Check voltage between terminal © e Harness continuity
and ground. between heated oxygen
Voltage: Battery voltage sensor and fuse

If N.G., repair harness or
O.K.

connectors.

3) Vv
CHECK GROUND CIRCUIT. N.G. Repair harness or con-
1) Turn ignition switch ‘OFF’. “| nectors.
2) Disconnect ECM harness connector.

3) Check harness continuity between

terminal @ and ECM terminal Cip.
Continuity should exist.

O.K.

Y

N.G.CHECK COMPONENT

(Heated oxygen sensor heater).

Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-179.)

O.K.

Vv

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Vv

INSPECTION END

EF & EC-105

Y

Replace heated oxygen

sensor.

MA

fa

Le

EF &
EC

FE

CL

MT

AT

FA

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 17

START SIGNAL (Not self-diagnostic item)

ECM (ECCS
control
modu e)

(E. F. 1.
harness)

34— PU

—— : Inspection line

—— : Not inspection line

(Main

t
®

harness)

B/Y=—

FUSE BLOCK
(Refer to “POWER
SUPPLY ROUTING”
in EL section. )
(SS

ES |

PU

S
. 

M
. J
.

pag
e ] Y

[Ref
er 

to
 

las
t

(Foldou
t 

pag
e)

fou
te

(Engine room harness)

3 4

COP
ECO

 
CO

PE
 

EE
T 

CO
OH

 
PP

E

@)HEFR
EREH 

HE
R 

CER
EH

 
B

l F-RH
AEH

 
ER

E

@
)

@
)

ABB} ee

BATTERY

SoA
 

}>
- 

w

LINK

=
FUSE

Oo ee}

FUSIBLE

(Cah oo

>

\ F 3
a

1B]

@ iz J
OFF/ACC] ON | ST

i QO1010
2 Oot |
3 on He)
4

5
o)

FUSE AND FUSIBLE LINK BOX IGNITION SWITCH

MEF161D

Harness layout

ECM harness connector
MEF050D

EF & EC-106



TROUBLE DIAGNOSES

START SIGNAL (Not self-diagnostic item)

@ START SIGNAL CKT

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.

2. TOUCH START AND

INSPECTION START

Vv

INSPECTION END

EF & EC-107

START ENGINE @l
IMMEDIATELY. ¥

CHECK OVERALL FUNCTION. 0.K. INSPECTION END
1) Turn ignition switch “ON”. - MA
2) Perform “START SIGNAL

[_vext || START | CIRCUIT” in “FUNCTION
SEFI91L TEST” mode with CONSULT. EM

OR

= 1) Turn ignition switch ‘‘ON’’.

sr MONITOR #NO FAIL [_] 2) Check start signal in “DATA Le
START SIGNAL ON MONITOR” mode with CON-
CLOSED TH/POS ON SULT.
AIR COND SIG OFF
NEUT POSI SW ON IGN “ON” OFF

IGN “START” ON

OR

(Fr) 1) Turn ignition switch to FE
aad “START”.

| RECORD 2) Check voltage between ECM
MEFO93D terminal 64 and ground with CL

CONSULT or tester.
a Voltage:

[ ect lo CONNECTOR] Ignition switch “START” MT
34 Battery voltage

Except above

Approximately 0V AT
oe © N.G.

A,Coe a iY

- uerooas| | CHECK INPUT SIGNAL CIRCUIT. NG. Check the following. aA
1) Turn ignition switch “OFF” e Harness connectors

(BI) 2) Disconnect ECM harness connector €2 , AN
DISCONNECT =v Pw and ignition switch harness connec- e Harness connectors BR

wae) E> || to. a,
a 3) Check harness continuity between e 10A fuse

L ECM [o[ CONNECTOR] 7 B ; ECM terminal 64 and terminal ®. e Harness continuity ST
“4 Continuity should exist. between ECM and igni-

OK tion switch

_ If N.G., repair harness or

(te) ] connectors. BF
v

Mere Check ECM pin terminals for damage nA
or the connection of ECM harness con-

nector.
EL



TROUBLE DIAGNOSES

Diagnostic Procedure 18

! PAIR VALVE CONTROL (Not self-diagnostic item)

- IGNITION SWITCHeae oro ON or START
ECM (ECCS VALVE
control r ~
modu | e) UP -— -—

*Ag
In In Ld

@ | r=
(6) ofp (R Fen to” POWER — —_efer to ” — —

~2 SUPPLY ROUTING” | --—7 -—
us in EL section.) \ a,

y (E. F. I. \
harness) =

102— GY

[el] fa : (Main harness)
W/G W/G

: i
——— : Inspection line

— : Not inspection line

MEF162D

S . \OASs

solenoid valve >
harness connector (, SS X | = YYS |

SY \\ ‘ANNIft View Ye
ECM harness connector AT

MEFO050D \ MEFO096D

EF & EC-108



TROUBLE DIAGNOSES

PAIR VALVE CONTROL (Not self-diagnostic item)

» ®
7

SEF974K

INSPECTION START

4

CHECK OVERALL FUNCTION.

1) Start engine and warm it up suffi-

ciently.

2) Run engine at about 2,000 rpm for

about 2 minutes under no-load.

} ANY
J

(Gh) Ul

Vacuum hose connected
a to PAIR valve

MEF097D

3) Make sure that the red L.E.D. on the

ECM or the malfunction indicator

lamp on the instrument panel goes

on and off periodically more than 5

times during 10 seconds at 2,000 rpm

under no-load.
4) Release accelerator pedal fully, and

run engine at idle.

5) Listen to PAIR valve operating

sound.

At idle and during deceleration:

PAIR valve should operate.

CONNECT

€:|L__£cM [of CONNECTOR]
102

fXy
MEFO098D

Accelerator pedal is depressed:

PAIR valve should not operate.

O.K.

Y

INSPECTION END

N.G.

|
vy

CHECK VACUUM SOURCE TO PAIR

valve

1) Disconnect vacuum hose to PAIR

valve

2) Make sure that vacuum exists under
the following conditions.

SS

—>~

A Improper connection
SEF816F

At idle and during deceleration:

Vacuum should exist.

Accelerator pedal is depressed:

Vacuum should not exist.

O.K. CHECK COMPONENT

N.G.

y

y

(PAIR valve ).

Refer to ‘Electrical Com-

ponents Inspection”’.

(See page EF & EC-182.)

CHECK CONTROL FUNCTION.
1) Check voltage between ECM terminal

and ground with CONSULT or

DISCONNECT

MEF458A

tester.

Voltage:

At idle and during deceleration

0.6 - 0.8V
Accelerator pedal is depressed:

Battery voltage

{No

®

EF & EC-109

O.K. CHECK VACUUM HOSE.

Check vacuum hose for
clogging, cracks and

proper connections.

MA

EM

Ke

EF &
EC

PE

CL

MT

AY

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES
PAIR VALVE CONTROL (Not self-diagnostic item)

(Gal
DISCONNECT

a. HS.
- DISCONNECT

Nc}Ae)
ECM ‘pl connecTor]

Lia
MEFO99D

PAIRC-SOLENOID/V

CKPS+«RPM (REF)
COOLAN TEMP/S
02 SEN

= ch eal ar

Bactive Test []

ON

==== MONITOR ====

825rpm
81°C

0.69V

MEF100D

®

CHECK POWER SUPPLY. N.G.! Check the following:
1) Stop engine. | @ Harness connectors
2) Disconnect PAIRC-solenoid valve 2D , aD

harness connector. e 10A fuse

3) Turn ignition switch ‘‘ON”. e Harness continuity

4) Check voltage between terminal @ between fuse and
and ground with CONSULT or tester. PAIRC-solenoid valve

Voltage: Battery voltage If N.G., repair harness or

OK connectors.

Y

CHECK OUTPUT SIGNAL CIRCUIT. N.G. Repair harness or con-
1) Turn ignition switch ‘‘OFF”’. “| nectors.
2) Disconnect ECM harness connector.

3) Check harness continuity between

ECM terminal and terminal @.
Continuity should exist.

O.K.

Vv

N.G.CHECK COMPONENT

(PAIRC-solenoid valve).

1) Reconnect ECM harness con-

nector and PAIRC-solenoid

valve harness connector.

2) Start engine.

3) Perform ‘PAIR valve CONT

SOL VALVE”’ in “ACTIVE

TEST” mode with CONSULT.

OR

(EY Refer to ‘Electrical Components
<= Inspection”.

(See page EF & EC-182.)

O.K.

Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Vv

INSPECTION END

EF & EC-110

Replace PAIRC-solenoid

valve.
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TROUBLE DIAGNOSES

Diagnostic Procedure 19

INJECTOR (Not self-diagnostic item)

ECM (ECCS
control
modu e)

INJECTOR
K.

o
\
3

| (Main

+ w.

is harness)
/B LT = w.

(—E. F. 1. harness)

FE

: Inspection line @e

: Not inspection line

Ss
. 

M
. 

J.
(Ref

er 
to

 
las

t

(Foldou
t 

pag
e)

@ @

]

(Engine room
harness)

L 
W

w
W

L
a

e
 

W

{th

32 =

;

FUSE

OS C2)

FUSIBLE
LINK

| |

BATTERY
FUSE AND FUSIBLE LINK BOX

MEF163D

ECM harness connector
MEFO50D

O INL
G,Ne Injector harness

connector —

ie)
A)
_~

ie ea
l

EP NeSA

EF & EC-111

@l

MA
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TROUBLE DIAGNOSES

INJECTOR (Not self-diagnostic item)

Mactive Test [ |

* *& * POWER BALANCE * ® *

= MONITOR >= =
CKPS- -RPM(REF] 737rpm
MAS AIR/FL SE 0.98V
IACV-AAC/V 41%

2 4]
LIL LoL 4

RESET

MEF101D

(B)
DISCONNECT

(&
MEF588B

Me DISCONNECT Ae) DISCONNECT

ECM oon alb)
101° 110 » 103 * 112,

@& |
-

MEF102D

INSPECTION START

Y

(See page EF & EC-181.)

O.K.
Vv

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Vv

INSPECTION END

EF & EC-112

CHECK OVERALL FUNCTION. 0.K. INSPECTION END
1) Start engine. -

2) Perform ‘POWER BALANCE”
in “ACTIVE TEST” mode with

CONSULT.

3) Make sure that each circuit

produces a momentary engine

speed drop.

OR

(®) 2) Listen to each injector operat-
ing sound.

Clicking noise should be

heard.

N.G.

BI Vv
CHECK POWER SUPPLY. N.G.| Check the following:
1) Stop engine. ~ | @ Harness connectors
2) Disconnect injector harness connec- FID , 33)

tor. e Harness connectors

3) Check voltage between terminal @) CUS ,
and ground with CONSULT or tester. e@ 25A fuse

Voltage: Battery voltage e Harness continuity

OK between injector and

battery

lf N.G., repair harness or

connectors.

Y |

CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or con-
1) Disconnect ECM harness connector. '| nectors.
2) Check harness continuity between

terminal @ and ECM terminals

Continuity should exist.

O.K.
Vv

CHECK COMPONENT N.G.| Replace injector.
(Injector). . -
Refer to ‘‘Electrical Components .

Inspection’.



TROUBLE DIAGNOSES

| Diagnostic Procedure 20

{ _ FUEL PUMP (Not self-diagnostic item)

IGNITION SWITCH @l
ON or START

S/
S

UP — —

ECM (ECCS t p= FUEL PUMP MA
module) FJ(us) — ey

[s) FUSE BLOCK — — EM
(Refer to “POWER |_|. SUPPLY ROUTING” | F—~ = |

It EF] in EL section.) | a
harness) x A “4106 BL Ye BY Y Te ayy a ae Le

CD)

(Main harness)

Ly ri
}

@)ECHRR
EBEHH 

R
H

 
e

l FRE
ER

«

PE
FUEL
PUMP
RELAY

[e]

D
a. ete — o @

— =@ HRD fa O38 Baw CL
. WD) — —
a wet W BODY GROUND

op wow

w8h Lon @) TF
: fe) UTsf ag ae al

OL
ee

—— : Inspection line (Engine room AT

—— : Not inspection line ASTER
CONNECTOR
-2

FA
MEF164D

RAHarness layout

K RS’ G \ BA
(7

_—_ J (= o\ 2) | ST
<q =N

‘ KX IG Sn IISsar . BN :
\ iS we ECM harms connector Fuel pump y x \

MEFO50D hamess connector MEF573A AA

EF & EC-113



TROUBLE DIAGNOSES

FUEL PUMP (Not self-diagnostic item)

ab

(&

ww

2 KyS | > Fuel filter 4]
s Lier ZB
- MEF589B

3} DISCONNECT
Nae

3 TS
2

a)
- 4

0

SEF207K

- RES DISCONNECT

(al b TS.

= DISCONNECT = DISCONNECT

TS TS

SEF208K

— J 1

DISCONNECT

€)
[ecm [of CONNECTOR]

104

(@

~ DISCONNECT
Neo}Ae

MEF103D

INSPECTION START

Y

CHECK OVERALL FUNCTION. 0.K. INSPECTION END
1) Turn ignition switch ‘‘ON’”’. 7
2) Pinch fuel feed hose with fingers.

Pressure pulsation should exist on

the fuel feed hose for 5 seconds after

ignition switch is turned ‘“ON”’’.

N.G.

Ee) v
CHECK POWER SUPPLY. N.G-| Check the following.
1) Turn ignition switch “OFF”. "| @ Harness connectors
2) Disconnect fuel pump relay. HS ,

3) Turn ignition switch ‘‘ON”’. e 15A fuse

4) Check voltage between terminals e Harness continuity

@, @ and ground with CONSULT between fuse and fuel
or tester. pump relay

Voltage: Battery voltage If N.G., repair harness or

OK connectors.

Y

CHECK GROUND CIRCUIT. N.G.) Check the following.
1) Turn ignition switch ‘‘OFF”’. e Harness connectors
2) Disconnect fuel pump harness con- HS) ,

nector. e@ Joint connector-2
3) Check harness continuity between e Harness continuity

terminal @) and body ground, termi- between fuel pump and
nal @ and terminal ©). body ground
Continuity should exist. e Harness continuity

between fuel pump and
O.K.

fuel pump relay

If N.G., repair harness or

connectors.

3) Vv
N.G.CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal Go and terminal @.
Continuity should exist.

Y

O.K.

EF & EC-114

Check the following.

e Harness connectors

2), MD
e Harness connectors

a,
e@ Harness continuity

between ECM and fuel

pump relay

If N.G., repair harness or

connectors.



TROUBLE DIAGNOSES

FUEL PUMP (Not self-diagnostic item)

McctiveTeSTm [ ]

FUEL. PUMP RELAY ON

==> =—MONTOR = = =
CKPS+*RPM (POS) Orpm

MEF104D

®

CHECK COMPONENT

(Fuel pump relay).

1) Reconnect fuel pump relay,

fuel pump harness connector

and ECM harness connector.

2) Ignition switch ‘‘ON”’.

3) Turn fuel pump relay ‘“‘ON’’

and “OFF” in ‘‘ACTIVE TEST”

mode with CONSULT and

check operating sound.

OR

N.G.

(fr) Refer to “Electrical Components
{=/ Inspection”.

(See page EF & EC-184.)

O.K.

v

Replace fuel pump relay.

CHECK COMPONENT

(Fuel pump).

Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-179.)

N.G.

O.K.

Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Vv

INSPECTION END

EF & EC-115

Replace fuel pump.

@l
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TROUBLE DIAGNOSES

Diagnostic Procedure 21

IACV-AIR REGULATOR (Not self-diagnostic item)

IGNITION SWITCH
ON or START

( * >)
UP

—— : Inspection line ‘

, : — :N i i iECM (ECCS ot inspection line

control (tS)
modu e)

FUSE BLOCK

(E. F. I.
harness)

104—B/Y B/Y

(Refer to “POWER
TING” LET

TE 
TT

Y

——

WIT
T

SUPPLY ROU
in EL section.) \&

1

(Main harness)

geIACV-AIR
REGULATOR od

]

L
t

oe
 

|

S
. 

M
. 

J.

[Refe
r 

to
 

las
t 

pa

BR
 

—-—E1
1-;— 

BR
B/Y

—7
—- 

Bl
l 

-+-B
/Y

(Foldo
ut 

pag
e)

—7
;

(Engine room
harness)

[o]

i BCR JOINT: avR—Th eer va CONNECTOR

(ea)

=0
§ 

$2
)

(Engine rene B a . |

a)

BODY GROUND

E33EE
RE

 
GR

EE
 

Fre
ee

 
e

l Pep
er]

'|}oO-
a—4 |}eL+

s—

MEF165D

ECM harness connector
MEF050D MEF105D

EF & EC-116



TROUBLE DIAGNOSES

IACV-AIR REGULATOR (Not self-diagnostic item)

m FUEL PUMP CIRCUIT
PINCH FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE PULSATION

INSPECTION START

ON THE ee HOSE? y

DOES THE FUEL PUMP CHECK CONTROL FUNCTION. N.G.| Check fuel pump control
OPERATING SOUND EVERY 3 1) Turn ignition switch ‘‘ON”’. “| circuit.
SECONDS? 2) ORCUTT” in EUNOTION (See page EF & EC-113.)

inL mall I NO_JLYES | TEST” mode with CONSULT.
MEF591B OR

2) Turn fuel pump relay ‘“‘ON”
Mactivetest @ [1] and “OFF” in “ACTIVE TEST”

mode with CONSULT and

FUEL PUMP RELAY ON check operating sound.
OR

CKPS:APM (REF) Om 629 2) Pinen fuel feed hose with fin-

Pressure pulsation should

exist on the fuel feed hose for

5 seconds after ignition switch

is turned “ON’’.

O.K.

E} Y
CHECK POWER SUPPLY. N.G.| Check the following.
1) Turn ignition switch “OFF”. | @ Harness connectors
2) Disconnect IACV-air regulator har- E216), 4D

ness connector. e@ Joint connector-2

va S 3) Turn ignition switch ‘‘ON”’. e Harness continuity
E, \ oH 4) Check voltage between terminal @ between IACV-air regu-
< > Poel AK yb) and ground with CONSULT or tester. lator and joint connec-

Ne LA > Z Battery voltage should exist for 5 tor-2
- YY MEF589B seconds after ignition switch Is lf N.G., repair harness or

turned “ON”. connectors.
(8 PFs DISCONNECT O K

TS. i
Y

CHECK GROUND CIRCUIT. N.G.| Check the following.
1) Turn ignition switch “OFF”. ~ | @ Harness connectors

Ps 2) Check harness continuity between €215) , 3D)

— terminal (@) and body ground. e Harness continuity
= Continuity should exist. between IACV-air regu-(Er) Wo) OK lator and body ground

= If N.G., repair harness or
SEF210K connectors.

Yfa . € CHECK COMPONENT N.G.! Replace IACV-air regula-
talbI ue (IACV-air regulator). "| tor.

Refer to ‘‘Electrical Components

[a] Inspection’.
(See page EF & EC-181.)

| O.K.
(te) v

INSPECTION END

SEF211K

EF & EC-117
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TROUBLE DIAGNOSES

Diagnostic Procedure 22

IACV-AAC VALVE (Not self-diagnostic item)

| BATTERY
— ——~

—— : Inspection line rs = —
ECM (eccs —— : Not inspection line (ti) | = —

modu | e) 
FUSE BLOCK (oA [I

in EL section.) \ )

1 113 é
bis— se ae ey (Main harness)

oie

(F. E. 1. VALVE
harness)

7
& Gp

BE caine, |
(Fai) SB SB

MEF166D

Harness layout

) ~ \VEAL)
( IACV-AAC valve \ Cs

»\ harness connector So

% ww (y 4 an \

MO Bg SPAREN | \
\) ECM harness connector A \ ANN Sp

MEFO50D =] S MEF107D

EF & EC-118



TROUBLE DIAGNOSES

IACV-AAC VALVE (Not self-diagnostic item)

INSPECTION START
[Al

B IACV-AAC/V SYSTEM @

LET ENGINE IDLE
THEN

TOUCH START
(A/C SW LIGHT SW OFF)

| next |f START — |
MEF108D

MAcTIVE TEST Mm [|

IACV-AAC/V OPENING 26%

= = = MONITOR = ==
CKPS-RPM (REF) 800rpm
MAS AIR/FL SE 1.49V
COOLAN TEMP/S 92°C

(Qu||_ UP |[DWN ][Od|
MEF109D

Al Ux

IACV-AAC valve
harness <
connector

f/f A <

WAS IY
mS u y)

MEF110D

DISCONNECT

a O

& |
MEF465A

= DISCON - ,; ;

| ECM ‘Pl connecTor] oR
113

|

) UT

Vv

CHECK OVERALL FUNCTION. 0.K. INSPECTION END
1) Start engine and warm it up suffi- -

ciently.

2) Check idle speed.

800+ 50 rpm

If N.G., adjust idle speed. .

3) Perform “IACV-AAC VALVE

SYSTEM” in ‘FUNCTION
TEST” mode with CONSULT.

OR

1) Select “IACV-AAC/V
OPENING” in ‘‘ACTIVE TEST”

mode with CONSULT.

2) When touching ‘‘Qu”’ and

“Qd’’, check that engine

speed changes according to
the IACV-AAC valve opening

percentage.

OR

(Er) 3) Disconnect IACV-AAC valve
.S harness connector.

4) Make sure that idle speed

drops.

N.G.

2 Y
CHECK POWER SUPPLY. N.G.| Check the following.
1) Stop engine. ~ | @ Harness connectors
2) Disconnect |ACV-AAC valve harness a>, M3

connector. e@ Harness connectors
3) Check voltage between terminal @ id , €21)

and ground with CONSULT or tester. e 10A fuse

Voltage: Battery voltage e Harness continuity

between IACV-AAC
O.K.

valve and fuse

If N.G., repair harness or

connectors.

Y

N.G.CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between

ECM terminal G1} and terminal @).
Continuity should exist.

Y

MEF111D

O.K.

®

EF & EC-119

Check the following.

e Harness connectors

GD, 2
e Harness continuity

between ECM and

IACV-AAC valve

lf N.G., repair harness or

connectors.

G@l

MA

EM

Le

EF &
EC

FE

CL

Mir

AY

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

IACV-315AACVALVE (Not self-diagnostic item)
Cy

CHECK COMPONENT

(IACV-AAC valve).

Refer to ‘‘Electrical Components

Inspection’”’.

(See page EF & EC-180.)

N.G.

y

O.K.

Y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Y

INSPECTION END

EF & EC-120

Replace [ACV-AAC valve.



TROUBLE DIAGNOSES

Diagnostic Procedure 23

RADIATOR FAN CONTROL (Not self-diagnostic item)

ECM {EGGS IGNITION SWITCH @l

modu | e) ON or START

. FUSE BLOCK
(Main harness) (Refer to “POWERsuPeLY ROUTING?

RADIATOR in Section MA
BIC} EN ———)RELAY-2 r—

(FI. B7L BL 1D) RADIATOR —harness) =
LH} | RELAY- j LLOAy eM

5 5 rege =

7t
@-]1

IDI IM fa @ 3
3

S
. 

M
. 

J.

(Refe
r 

to
 

las
t 

pag
e

(Foldo
ut 

pag
e) f

in 
|

Lo
S

SS
 

1

(@
) HERRE

RA) i
» 

+h

aa
n

+
i im

 E
S

 B
e

Bs
w

w/
G

B/
L

BR/
W EF &

nau @ EC
: JOINT

(Engine "Yacl CONNECTOR FE
room 

W/Gharness) W/G

@e Sila <= 7 —ll CL
FUSE | a iC] 2 4Ci K as if

a ao

@g @ "| IL |
= 

a |BATTERY FUSE AND FUSIBLE LINK BOX A
LH KEL

@): A/T models —— : Inspection line RADIATOR RAQIATOR

(M): M/T models —— : Not inspection line HOTOR-1 MOTOR-2 GROUND MOTOR-1 HOTOR-2 FA
RADI ATOR RADI ATOR

MEF167D

L
 o

—
 

BS
 

te 
L

W/G=
—— 

G1
B/L=

— 
A

l
—®

O

EECEEG
REH 

Fre
ee

 
er

r 
fl

=
gE)ie

s— Ge
o

RA

BR

ST

BF

HA

el

EF & EC-121



TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)

WSN

ECM harness connector

MEFO50D MEF600A

M/T models,\—A/T models SA NN \ |

S Radiator fan motor-1 _ Radiator fan motor-2
< harness connector / harness connector

K-44 uo

— »
f_ MEFS599A MEF601A

mM

Radiator fan motor-1
PAT harness connector\ \_

/ LILRA

\

Radiator fan motor-2
harness connector ))NT ee Olek

SEF992K

EF & EC-122



TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)

wm RADIATOR FAN CIRCUIT

DOES
RADIATOR FAN

ROTATE AND STOP
EVERY 3 SECONDS ?

[Next || NO |i YES |
MEF594B

MAcTIVE TEST Mm [ ]

RADIATOR FAN ON

= = =MONTOR=—- = =
COOLAN TEMP/S 78°C

ON Ca
MEF112D

Radiator fan

MEF596B

IB) ye DISCONNECT

4

(«) 4,

MEF602A

DISCONNECT

Ch ld E>
- DISCONNECT

Nod)me

MEF466A

M/T models

INSPECTION START

Y

CHECK OVERALL FUNCTION. 0.K. INSPECTION END
1) Turn ignition switch ‘‘ON’’. -
2) Perform ‘“RADIATOR FAN

CIRCUIT” in ‘FUNCTION

TEST” mode with CONSULT.

OR

1) Turn ignition switch ‘‘ON’’.

2) Perform ‘RADIATOR FAN”’ in

“ACTIVE TEST” mode with

CONSULT.

OR

(Fr) 1) Start engine.
c=/ 2) Set temperature lever at full

cold position.

3) Turn air conditioner switch

4) Turn blower fan switch ‘‘ON”’.

5) Run engine at idle for a few

minutes with air conditioner

operating.

6) Make sure that radiator fan

operates.

N.G.

Y

Turn air conditioner switch and

blower fan switch ‘‘OFF”’.

E}
Y

CHECK POWER SUPPLY. N.G.) Check the following.
1) Turn ignition switch ‘‘OFF’’. | @ Harness connectors
2) Disconnect radiator fan relay-1. HS ,

3) Turn ignition switch ‘“‘ON’’. e Joint connector-4

4) Check voltage between terminals e ‘‘G”’ fusible link

@, © and ground with CONSULT e “GY” fusible link
or tester. e 10A fuse

Voltage: Battery voltage e Harness continuity

between battery and
O.K. ;

radiator fan relay-1

e Harness continuity

between fuse and radi-

ator fan relay-1

lf N.G., repair harness or

connectors.

v

®

EF & EC-123

MA

EM

LC

EF &
EC

PE

CL

MT

AT

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)

DISCONNECT

—

re

|L___EcM _[O[ CONNECTOR]|

(&

9

Nea)

TS.

DISCONNECT

y,

MEF113D

®

CHECK GROUND CIRCUIT. N.G. Repair harness or con-
1) Turn ignition switch “OFF’’. “| nectors.
2) Disconnect radiator fan motor-1 har-

ness connector and radiator fan

motor-2 harness connector.

3) Check harness continuity between

terminal @ and terminal @), termi-
nal @) and body ground.
Continuity should exist.

O.K.

e) '
CHECK OUTPUT SIGNAL CIRCUIT. N.G.! Check the following.
1) Disconnect ECM harness connector. "| @ Harness connectors
2) Check harness continuity between 2D , MD

ECM terminal @) and terminal @. e Harness connectors
Continuity should exist. HS ,

OK e Harness continuity
between ECM and radi-

ator fan relay-1

If N.G., repair harness or

connectors.

Y

CHECK COMPONENT N.G.| Replace radiator fan
(Radiator fan relay-1). - relay.
Refer to ‘‘Electrical Components

Inspection’. ‘
(See page EF & EC-184.)

O.K.

Y

N.G.CHECK COMPONENTS

(Radiator fan motors).
Refer to ‘‘Electrical Components

Inspection”.

(See page EF & EC-183.)

y

O.K.

y

Check ECM pin terminals for damage
or the connection of ECM harness con-

nector.

v

INSPECTION END

EF & EC-124

Replace radiator fan

motors.



TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)

[E
BM RADIATOR FAN CIRCUIT

DOES
RADIATOR FAN

ROTATE AND STOP
EVERY 3 SECONDS ?

[_Next || NO |LYES |
MEF597B

A/T models

INSPECTION START

Vv

Mactive test @ []

OFF

= = =>=MONTOR = >= >=
COOLAN TEMP/S 88°C

RADIATOR FAN

fl[HI |LLow Tore
MEF114D

CHECK RADIATOR FAN LOW SPEED

OPERATION.

1) Disconnect radiator fan relay-2.

2) Turn ignition switch “ON”.

3) Perform “RADIATOR FAN

CIRCUIT” in ‘FUNCTION
TEST” mode with CONSULT.

OR

N.G. Check radiator fan low

2) Turn ignition switch ‘“‘ON’’.

3) Perform ‘‘RADIATOR FAN” in

“ACTIVE TEST” mode with

CONSULT.

OR

Radiator fan

L
7

2) Start engine.

3) Set temperature lever of full

cold position.
4) Turn air conditioner switch

5) Turn blower fan switch ‘‘ON”’.

6) Run engine at idle for a few

minutes with air conditioner

operating.

7) Make sure that radiator fan

operates at low speed.

a)

MEF599B jo

®

EF & EC-125

speed control circuit.

(Go to [PROCEDURE A ] .)

MA

EMM

LC

EF &
EC

‘PE
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TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)

[E
m RADIATOR FAN CIRCUIT m

DOES
RADIATOR FAN

ROTATE AND STOP
EVERY 3 SECONDS ?

[Next || NO JLYES |
MEF600B

Mactivetest @ [ |]

OFF

88°C

RADIATOR FAN

MONITOR
COOLAN TEMP/S

[HI |[ LOW |(emal
MEF115D

®

CHECK RADIATOR FAN HIGH SPEED
OPERATION.

1) Turn ignition switch “OFF”’.

2) Reconnect radiator fan relay-2.

3) Disconnect radiator fan relay-1.

4) Turn ignition switch ‘“‘ON”.

5) Perform ‘‘RADIATOR FAN

CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR

4) Turn ignition switch ‘‘ON’’.

5) Perform ‘RADIATOR FAN” in

“ACTIVE TEST” mode with

CONSULT.

OR

Radiator fan

cp /
é

6) DISCONNECTa a €)
Engine coolant
temperature sensor

4) Turn air conditioner switch

and blower fan switch “OFF’’.

5) Disconnect engine coolant

temperature sensor harness

connector.

6) Restart engine and make sure

that radiator fan operates at

higher speed than low speed.

®)

O.K.

Y

INSPECTION END

= IA \ harness connector(cj fy 4 MEF116D

EF & EC-126

N.G. Check radiator fan high

speed control circuit.
(Go to] PROCEDURE B })



TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)
ta

5 TS.

A)

Vo

o
)

0
)

=F

KS
pw

d
S —Ce Oe

OISCONNECT

MEF702B

PROCEDURE A

INSPECTION START

XC

[H) DISCONNECT
Uaei &) tyb TS

DISCONNECT

a

is

“d
i

\g!

[2]

MEF703B

Y

= DISCONNECT =
Van Neg)

HS. TS.

EcM [ol CONNECTOR]|
9

a

DISCONNECT

&)

y
MEF117D

CHECK POWER SUPPLY. N.G-] Check the following.
1) Stop engine. | @ Harness connectors
2) Disconnect radiator fan relay-1. a>,
3) Turn ignition switch ‘‘ON’’. e 10A fuse
4) Check voltage between terminals e “G” fusible link

@, © and ground with CONSULT e “GY” fusible link
or tester. e Joint connector-4

Voltage: Battery voltage e Harness continuity
between radiator fan

O.K.
relay-1 and fuse

e Harness continuity

between radiator fan
relay-1 and battery

If N.G., repair harness or

connectors.

:

CHECK GROUND CIRCUIT. N.G. Repair harness or con-
1) Turn ignition switch “OFF”. ~| nectors.
2) Disconnect radiator fan motor-1 har-

ness connector and radiator fan

motor-2 harness connector.

3) Check harness continuity between
terminals @, and terminal @,
terminals @, @ and body ground.
Continuity should exist.

O.K.

oO Y
CHECK OUTPUT SIGNAL CIRCUIT. N.G.! Check the following.
1) Disconnect ECM harness connector. e Harness connectors

2) Check harness continuity between 2 , MD
ECM terminal @ and terminal @. e Harness connectors
Continuity should exist. E>,

.@ Harness continuity
O.K. :

between radiator fan

relay-1 and ECM

If N.G., repair harness or

connectors.

Y

N.G.CHECK COMPONENT
(Radiator fan relay-1).

Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-184.)

1 0.K.

®

EF & EC-127

Replace radiator fan

relay.

al
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TROUBLE DIAGNOSES

RADIATOR FAN CONTROL (Not self-diagnostic item)

®

CHECK COMPONENTS
(Radiator fan motors).

Refer to ‘Electrical Components

Inspection’.

(See page EF & EC-183.)

N.G.

O.K.

Vv

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Y

INSPECTION END

cc
]

ad €5 (Gh)

) ok

PROCEDURE B

INSPECTION START

y

Replace radiator fan

motors.

CHECK POWER SUPPLY.
1) Stop engine.
2) Disconnect radiator fan relay-2.
3) Turn ignition switch ‘ON’.
4) Check voltage between terminals

@, ® and ground.MEF705B

sa DISCONNECT F DISCONNECT

TS TS
6{ 3

71 5 | ff
[27-11] ey 4

\cld/ \glh/

(F
_— e y,

MEF706B;

" DISCONNECT

DISCONNECT4 €&)
A €)

Voltage: Battery voltage

N.G.

Y

O.K.

Y

Check the following.
e Harness connectors

CDF
e 10A fuse
e ‘‘G” fusible link
e GY” fusible link
e Joint connector-4
e Harness continuity

between radiator fan
relay-2 and fuse

e Harness continuity
between radiator fan
relay-2 and battery

If N.G., repair harness or
connectors.

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF”’.
2) Disconnect radiator fan motor-1 har-

ness connector and radiator fan
otor-2 harness connector.
3) Check harness continuity

between terminal @) and termi-
nals ©,
Continuity should exist.
Check harness continuity
between terminal © and termi-
nals ©, @, terminal @ and
body ground.
Continuity should exist.

&

N.G.

y

MEF707B

YO.K.

EF & EC-128

Repair harness or con-
nectors.



TROUBLE DIAGNOSES

= DISCONNECT

= DISCONNECT yy
S a TS.

HS.

ECM [ol CONNECTOR]
10

\_

| 6] 3 |

2--11

(i
MEF118D

CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Check the following.
1) Disconnect ECM harness connector. "| @ Harness connectors
2) Check harness continuity between 2, MD

ECM terminal 4) and terminal @. e Harness connectors
Continuity should exist. > ,

OK e Harness continuity
7 between ECM and radi-

ator fan relay-2

If N.G., repair harness or

connectors.

Y

CHECK COMPONENT N.G.) Replace radiator fan
(Radiator fan relay-2). a relay.
Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-184.)

O.K.

Vv

N.G.CHECK COMPONENTS

(Radiator fan motors).
Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-183).

Yy

O.K.

y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Y

INSPECTION END

EF & EC-129

Replace radiator fan

motors.
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TROUBLE DIAGNOSES

Diagnostic Procedure 24

POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

ECM (£CCS
control
modu] e)

|
 

es
 

|

rT
 

1

(H
EH

 
eB

EH
 

AR
EF

 
e

I AB
E]

N\
A

43—G/Y

3 4

KO
CEE

 
ESC

APE
 

EE
E 

b
l PO

E 
E

 E
H

 P
P

 REE
EEH

———— : Inspection line

—— : Not inspection line

(€. F. I. harness)

Be<—&
oD (18) [|

= 2 2
22) § 8®

POWER NIGIN
STEERING ENGINE
PRESSURE
SWITCH

MEF168D

Harness layout

—2a SE,
ECM harness connector

MEF050D

Pe eae ee
Power steering oil pressure
switch harness connector~—~

i aN

MEF6O6A

EF & EC-130



TROUBLE DIAGNOSES

POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

Aa Mi PW/ST SIGNAL CIRCUIT INSPECTION START
HOLD STEERING WHEEL

IN A FULL

LOCKED position al
THEN ,

TOUCH START CHECK OVERALL FUNCTION. 0.K. INSPECTION END
1) Turn ignition switch “ON”. - MA
2) Perform “PW/ST SIGNAL

[next || START __| CIRCUIT” in “FUNCTION
SEF200L TEST” mode with CONSULT. eM

1) Start onal
*MONITOR #NO FAIL CO 2) Check power steering oil LC
PW/ST SIGNAL OFF pressure switch signal in

“DATA MONITOR” mode with

CONSULT.

Steering is neutral position: OFF

Steering is turned: ON

OR PE
| RECORD | | (fe) 1) Start engine.

E&Y 2) Check voltage between ECM

SEFSOH terminal and ground with CL
FF sg connect Voltage: or tester.

ECM CONNECTOR oltage:43 un €: When steering wheel is Mt
(E turned quickly.Lh) Approximately 0V

Except above AT
a Approximately 7 - 9V

ae 22a A, N.G. FA
LB,

N.G. RA
= A

| Repair harness or con-
” MEF11 °°!) CHECK GROUND CIRCUIT.

fe} eg Usconecr 1) Turn ignition switch ‘“‘OFF’’. "| nectors.
GIb) &> 2) Disconnect power steering oil pres- BR

sure switch harness connector.

3) Check harness continuity between

terminal @ and engine ground. eT
o oe Continuity should exist.

O.K.A

C; *
| v

= N.G. :SEF2I7K CHECK INPUT SIGNAL CIRCUIT. > Repair harness or con- Al

1) Disconnect ECM harness connector. nectors.

2) Check harness continuity betweenIC) = DISCONNECT = DISCONNECT
€) €) ECM terminal @ and terminal @. EL

— Les Continuity should exist.
[__ ECM e{ comecroq] ALD) Jox

| ®

&) UL fl
MEF120D

EF & EC-131



TROUBLE DIAGNOSES

POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)
®

CHECK COMPONENT

(Power steering oil pressure switch).

Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-184.)

N.G.

O.K.

Y

Check ECM pin terminals for damage

or the connection of the ECM harness

connector.

4

INSPECTION END

EF & EC-132

Replace power steering

oil pressure switch.



TROUBLE DIAGNOSES

Diagnostic Procedure 25

NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

ECM (ECCS
control
modu] e)

I
 ERR

EF 
E

H
 E

F
 BET
H}

(a): A/T models —— : Inspection line

() : M/T models —— : Not inspection line

E215

(Engiharness) & a
cs [ uneene= Cy Perm @even 0 “ 3 8

(E. F. I. (Engine room
IDIF ’ harness) harness)

35—6/0R—

=| | 5 Se > 8

pe<— bea de
A q

@) o | OB ]
NEUTRAL Le 8 g x
POSITION 31 lo = =
SWITCH rane (E33)

BODY

MEF169D

Harness layout

M/T models (

ECM harness connector
MEFO50D

(

> O

0
harness connector MEF121D
Neutral position switch

A/T models «{ | , \
! “ tnhibitor switch

harness connector

MEF608A

EF & EC-133

MA

EM

Le

EF &
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TROUBLE DIAGNOSES

NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

M@ NEUTRAL POSI SW CKT

SHIFT

out oF N/P-RANGE

THEN

TOUCH START

L next _|[ START |
MEF122D

Neutral position switch

INSPECTION START

Y

CHECK OVERALL FUNCTION.
1) Turn ignition switch ON”.

CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR

O.K.

tMONITOR xNO FAIL [_]

START SIGNAL
CLOSED TH/POS
AIR COND SIG
NEUT POSI SW

OFF
ON
OFF
ON

RECORD
MEF123D

1) Turn ignition switch ‘“‘ON’”’.
2) Check neutral position switch

signal in ‘DATA MONITOR”
mode with CONSULT.
Neutral position: ON
Except above: OFF

OR

2) Perform “NEUTRAL POSI SW

DISCONNECT

L__ECM pl connecror] &)
3

”y

(6)
MEF124D

1) Set shift lever to the neutral
position.

2) Disconnect ECM harness con-
nector.

3) Check harness continuity
between ECM terminal 68)
and body ground.
Continuity should exist.

N.G.
Y

Turn ignition switch “OFF”’.

EE} Y

INSPECTION END

(8)

[Q]
a ea

CHECK GROUND CIRCUIT.
1) Disconnect neutral position switch

harness connector.
2) Check harness continuity between

terminal and body ground.
Continuity should exist.

N.G.
Y

O.K.

v

Disconnect ECM harness con-
nector.

Y

Check the following.
e Harness connectors

215) , E39)
e@ Harness continuity

between neutral posi-
tion switch and body
ground

If N.G., repair harness or
connectors.

MEF363A

= DISCONNECT Fs DISCONNECT

€) Ae
[ecu [o[CONNEcToR|| Gen

35

|

2 e y,

MEF125D

CHECK INPUT SIGNAL CIRCUIT.
1) Check harness continuity between

ECM terminal 6) and terminal ®.
Continuity should exist.

N.G.

Yy

O.K.

EF & EC-134

Check the following.
e Harness connectors

Ci), E21
e@ Harness continuity

between ECM and neu-
tral position switch

If N.G., repair harness or
connectors.



TROUBLE DIAGNOSES

NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)
®

CHECK COMPONENT

(Neutral position switch).

Refer to ‘‘Electrical Components

Inspection’.

(See page EF & EC-184.)

N.G.

O.K.

vy

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Y

INSPECTION END

EF & EC-135

Replace neutral position

“| switch. Gl
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TROUBLE DIAGNOSES

NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

MM NEUTRAL POS! SW CKTM

SHIFT

out of N/P-RANGE

THEN

TOUCH START

| NEXT | START |
MEF126D

wx MONITOR xNO FAIL [_]

START SIGNAL OFF
CLOSED TH/POS ON
AIR COND SIG OFF
NEUT POSI SW ON

| RECORD
MEF123D

ECM (of connector] [4
35 DISCONNECT

,
 2

MEF127D

| Inhibitor switch

| INSPECTION START |

CHECK OVERALL FUNCTION.
1) Turn ignition switch ‘‘ON”’.
2) Perform ‘‘NEUTRAL POS! SW

CIRCUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

O.K.

1) Turn ignition switch ‘‘ON”’.
2) Check neutral position switch

signal in “DATA MONITOR”
mode with CONSULT.
oN’ or ssp’. ON

Except above: OFF
OR

1) Shift selector lever to ‘‘P”
range.

2) Disconnect ECM harness con-
nector.

3) Check harness continuity
between ECM terminal 65) and
body ground.
Continuity should exist.

4) Shift selector lever to “N”
range.

5) Check harness continuity
between ECM terminal 68) and
body ground.
Continuity should exist.

(®)2s

N.G.

Y

DISCONNECT

|
SEF286K

Turn ignition switch “OFF”’.

E |
v

INSPECTION END

CHECK GROUND CIRCUIT.
1) Disconnect inhibitor switch harness

connector.

2) Check harness continuity between

terminal @ and body ground.
Continuity should exist.

O.K.

A

Disconnect ECM harness con-

nector.

®

EF & EC-136

N.G. Check the following.

e Harness connectors

215) , ESD)
e Harness continuity

between inhibitor

switch and body

ground

If N.G., repair harness or

connectors.



TROUBLE DIAGNOSES

NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

TF ] DISCONNECT
= DISCONNECT tea)

HS.

|[__Ecm ‘el CONNECTOR] Eis .
35

;

MEF128D

®

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between

ECM terminal 63) and terminal ©.
Continuity should exist.

N.G.

O.K.

v

“| Check the following.
e Harness connectors

GD, 2D
e Harness continuity

between ECM and

inhibitor switch

If N.G., repair harness or

connectors.

CHECK COMPONENT

(Inhibitor switch).

Refer to ‘‘Electrical Components

Inspection’’.

(See page EF & EC-183.)

N.G.

O.K.

v

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Vv

INSPECTION END

EF & EC-137

Y

Replace inhibitor switch.

MA

EM

LC

EF &
EC

PE

CL

AT

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

SEF373I

Diagnostic Procedure 26 — Symptom — High
Idling after Warm-up

i

CHECK IACV-AIR REGULATOR.
When pinching the IACV-air regulator

hose, does the engine speed drop?

Yes

y

Check IACV-air regulator

and circuit.

(See page EF & EC-116.)

No

vy

SELF-LEARN
CONTROL

CKPS-«RPM (REF)
COOLAN TEMP/S
O02 SEN
A/F ALPHA mi

@ ACTIVE TEST [J

=== MONTOR = ==

100%

812rpm
93°C

0.91V
102%

| CLEAR ~ |
MEF129D

CHECK INTAKE AIR LEAK.
1. Select “SELF-LEARNING

CONT” in ‘‘ACTIVE TEST”
mode.

2. Clear the self-learning control

coefficient by touching

“CLEAR”.

3. Does the engine speed drop?

Yes

Y

DISCONNECT

Heated oxygen
sensor

3
ata, 4

O°

of

6

4
i
 |

MEF130D

OR

(fr) 1. Disconnect heated oxygen
sensor harness connector.

2. After racing engine at 2,000

rpm under no-load for about

30 seconds, does the engine

speed drop?

No

‘

Discover air leak location
and repair.

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves

smoothly.

2. Confirm that throttle valve both fully

opens and fully closes.

O.K.

Vv

INSPECTION END

SEFO36K

EF & EC-138

N.G. Repair throttle linkage or
sticking of throttle valve.



TROUBLE DIAGNOSES

Mt €) Diagnostic Procedure 27 — Symptom — Hunting

\l/ a
ih CHECK HEATED OXYGEN SENSOR. Yes | Check heated oxygen @

When disconnecting heated oxygen sensor. (See page EF &

sensor harness connector, is the hunt- EC-88.)

ing fixed?
/LFB Tt MA

—j a] No
CWYIy }

SEF3 2oro| | a

PERFORM POWER BALANCE TEST. No ,| Go to 4 .
MAcTivVe TESTE [ ] 1. Perform ‘POWER BALANCE” 7 Le
POWER BALANCE in “ACTIVE TEST” mode.

== =MONITTOR == = 2. Is there any cylinder which

MAS AIR/HL SE peorpm does not produce a momen- | EF &
IACV-AAC/V 26% tary engine speed drop? EC

| OR

— When disconnecting each injec-| (EID FE|_| RR ee tor harness connector one at a
II | | | time, is there any cylinder which

MEF131D does not produce a momentary CL

engine speed drop?
N\[3] - Injector harness connector Y

= MT
Vv

CHECK SPARK PLUGS. N.G. Repair or replace spark AT
Remove the spark plugs and check for - plug(s).
fouling, etc.

jo PA

Go to on next page.SEFO39K ( ® page.) RA
[3]

BR

ST

BF

SEF 156! HA

EL

EF & EC-139



TROUBLE DIAGNOSES
Diagnostic Procedure 27 — Symptom — Hunting

a RT) _ _ (Cont'd)

®

4

CHECK FOR INTAKE AIR LEAK. Yes" Discover air leak location
When pinching blow-by hose (lowering ~| and repair.
the blow-by air supply), does the

engine speed rise?
SEFO38K

CHECK EGR VALVE N.G. Repair or replace
Check EGR valve for sticking

No

v

y

O.K.

y

INSPECTION END

SEC547A

EF & EC-140



TROUBLE DIAGNOSES

Diagnostic Procedure 28 — Symptom —
Unstable Idle

CHECK EGR VALVE. “4-| Repair or replace.
Check EGR valve for sticking. -

OK. MA

SEC547A ¥ EM
PERFORM POWER BALANCE TEST. No | Goto Gi.

1. Perform “POWER BALANCE” -
Mactive test @ [_] in “ACTIVE TEST” mode. LC
POWER BALANCE 2. Is there any cylinder which

= => =MONTOR => >= = does not produce a momen-
CKPS-RPM(REF) 825rpm ' d drop? EF &
MAS AIR/FLSE —1.53V ary engine speed crop: EC
IACV-AAC/V 26% OR

j— (@) When disconnecting each injec-

fa | 5 | 3 | A | TEST | ce) tor harness connector one at a , FE
[ I 1 | START ime, is there any cylinder whic

|_| does not produce a momentary
MEF131D engine speed drop? CL

>_ ee aNInjector harness connector Yes
MT

v

CHECK INJECTOR. No | Check injector(s) and cir-
Does each injector make an operating f cuit(s). AT
sound at idle?

Yes | EA

4 y
CHECK IGNITION SPARK. N.G.] Check ignition coil, RA
1. Disconnect ignition wire from spark power transistor and

4 plug. their circuits. (See page

«cy ( } Ly yy 2. Connect a known good spark plug to EF & EC-81.) BR
Ld abe the ignition wire.

; Click .
At idle C, 3. Place end of spark plug against a

‘th suitable ground and crank engine. ST
4. Check for spark.

_ Suitable tool yor BP
71 Click

Chep (Go to @ on next page.)
SEF730L HA

Ignition wire EL

aN
— Spark plug

¢ i Y

SEF282G

EF & EC-141



TROUBLE DIAGNOSES
Diagnostic Procedure 28 — Symptom —
Unstable Idle (Cont'd)

®

|
CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling, etc.

N.G.

O.K.

16 | Y

Repair or replace spark

plug(s).

5)

SEF 1561

g Ney, \Pressure gauge _

= -Y

Sl.

Sp~~

HES —
det /

SEF034K

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer

to page EF & EC-185.)

2. Install fuel pressure gauge and

check fuel pressure.

At idle:

Approx. 245 kPa

(2.5 kg/cm”, 36 psi)

N.G. Check fuel pump and cir-

O.K.

Y

cuit.

7]
MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.

1800 2000 2200

| next |[ START |
SEF115L

CHECK HEATED OXYGEN SENSOR.

1. Start engine and warm it up

sufficiently.

2. Perform “MIXTURE RATIO

TEST” in ‘FUNCTION TEST”

mode.

OR

N.G. Replace heated oxygen

S
j

yw MONITOR x#NO FAIL

CKPS+RPM (REF)
M/R F/C MNT

CI
2000rpm
RICH

| RECORD
MEF030D

. See “M/R F/C MNT” in ‘‘Data

monitor” mode. .
3. Maintaining engine at 2,000

rpm under no-load (engine is

warmed up sufficiently.),

check that the monitor fluctu-

ates between ‘‘LEAN”’ and

“RICH” more than 5 times

during 10 seconds.

RICH-LEAN-—RICH—

1 time 2 times

LEAN—RICH.......

a

CHECK
WZ ZZ ~N

Y\\
Malfunction indicator
lamp

—nme

RED L.E.D.

OR

. Set ‘‘Heated oxygen sensor

monitor’’ in the Diagnostic

Test Mode Il.

(See page EF & EC-47.)
3. Maintaining engine at 2,000

rpm under no-load, check to

make sure that the RED

L.E.D. on the ECM or the mal-

function indicator lamp on the

instrument panel goes ON

and OFF more than 5 times

during 10 seconds.

MEF028D

10K.

(Go to ® on next page.)

EF & EC-142

sensor.



TROUBLE DIAGNOSES
Diagnostic Procedure 28 — Symptom —
Unstable Idle (Cont'd)

g |
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location @l
When pinching blow-by hose (lowering ~| and repair.
the blow-by air supply), does the

engine speed rise? MA

No

serosek} [EJ y EM

IS) CHECK IDLE ADJ. SCREW CLoGGING. | No ,| Check for IAS clogging
B IGN TIMING ADJ [J 1. Perform IGN TIMING ADJ or throttle valve clogging. LC

in “WORK SUPPORT” mode.
— CONDITION SETTING — 2. Can you set engine speed at

750+ 50 rpm (in ‘‘N’”’ position)IGN/T FEEDBACK: HOLD YFP ;
by turning idle speed adjust-

ing screw?
= = = MONTOR = >= = OR
CKPS*RPM (REF 762rpmIGN RING. 15BTDC (Sr) 1. Disconnect throttle position FE
CLOSED TH/POS ON “SS sensor harness connector.

MEF029D 2. Can you set engine speed at €L

750+ 50 rpm (in ‘‘N”’ position)

by turning idle speed adjust-

ing screw?9 MTBan CmIdle speed x
adjusting screw Yes

Y AT

CHECK COMPRESSION PRESSURE. N.G.| Check pistons, piston

GFYN \ f

. fs y e@ Check compression pressure. rings, valves, valve seats
) KY = UK Standard: and cylinder head gas- FA

a an ne kPa (kg/cm?, psi)/300 rpm kets.
Throttle position sensor(©) harness connector / . 1,226 (12.5, 178)

a MEF132D Minimum: RA
kPa (kg/cm?, psi)/300 rpm

vy
:

1,030 (10.5, 149)
Difference between each cylinder: BR

kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)

COMPRESSION = ST
PRESSURE o if

CHECK ECM HARNESS CONNECTOR. |G. Repair or replace. BE
Check the ECM pin terminals for dam-

age or poor connection of ECM harness

SEF309G| | connector. HA

O.K.

Yy EL
TRY A KNOWN GOOD ECM*

Y

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-143



TROUBLE DIAGNOSES

Diagnostic Procedure 29 — Symptom — Hard to
Start or Impossible to Start when the Engine is
Cold

CHECK BATTERY AND STARTER.
Check battery and starter condition.
(Refer to EL section.)

N.G.

y

O.K.

Repair or replace.

4]

SEF380!

2a Mactive test mw []
FUEL PUMP RELAY ON

= = =MONTOR = => =
CKPS*RPM (REF) Orpm

;
EF133D

No
t

CHECK FUEL PRESSURE.
1. Turn ignition switch “ON”.
2. Perform ‘‘FUEL PUMP

RELAY” in “ACTIVE TEST”
mode.

3. Pinch fuel feed hose with fin-
gers.

Is fuel pressure pulsation felt
on the fuel feed hose?

OR
. Pinch fuel feed hose with fin-

gers.

2. When cranking the engine, is
there any pressure on the
fuel feed hose?

QW LEEFuel filter
| Pan Bb

SEF885K

Yes

Y

Check fuel pump and cir-
cuit. (See page EF &
EC-113.)

CHECK IACV-AIR REGULATOR AND
IACV-AAC VALVE.
When pressing accelerator pedal fully,
can you start the engine.

Yes

Y
. Check IACV-AAC valve,

IACV-air regulator and
circuits. (See pages EF &
EC-116, 118.)

No

4. y

SEF326K

CHECK INJECTOR.
1. Remove distributor from engine.

(Crankshaft position sensor harness
connector should remain connected.)

2. Disconnect ignition wires.
3. Turn ignition switch ON. (Do not start

engine.)
4. When rotating distributor shaft slowly

by hand, does each injector make an
operating sound?

No

Yes

Y

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK.
1. Disconnect ignition wire from spark

plug.
2. Connect a known good spark plug to

the ignition wire.
3. Place end of spark plug against a

suitable ground and crank engine.
4. Check for spark.

N.G.

yok.

(Go to @ on next page.)

EF & EC-144

Check ignition coil,
power transistor and
their circuits. (See page
EF & EC-81.)



TROUBLE DIAGNOSES
Diagnostic Procedure 29 — Symptom — Hard to
Start or Impossible to Start when the Engine is
Cold (Cont'd)

®

: |
CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling, etc.

N.G.

Ignition wire

> Spark plug
¢ i Y

SEF282G

[6]
O.K.

Y

Repair or replace spark

7 plug(s).

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for dam-

age or poor connection of ECM harness
connector.

N.G.

O.K.

8 ¥

Repair or replace.

SEF156l

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-70.

N.G.

O.K.

BE y
TRY A KNOWN GOOD ECM*

Vv

INSPECTION END

M active test mw [|

FUEL PUMP RELAY ON

== =MONTOR ===
CKPS+«RPM (REF) Orpm

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

Diagnostic Procedure 30 — Symptom — Hard to
Start or Impossible to Start when the Engine is
Hot

=~,

hySe

SEF885K

Fuel filter
| OnWoy

CHECK FUEL PRESSURE.

1. Turn ignition switch ‘‘ON’’.

2. Perform ‘FUEL PUMP
RELAY” in ‘‘ACTIVE TEST”

mode.
3. Pinch fuel feed hose with fin-

gers.

Is fuel pressure pulsation felt
on the fuel feed hose?

No

OR

(Se) 1. Pinch fuel feed hose with fin-
g gers.

2. When cranking the engine, is

there any pressure on the

fuel feed hose?

| Yes

EF & EC-145

»| Check fuel pump and cir-

cuit. (See page EF &

EC-113.)

MA

EMM

LC

EC

PE

CL

AY

FA

RA

BR

ST

BF

AN

EL



TROUBLE DIAGNOSES
Diagnostic Procedure 30 — Symptom — Hard to
Start or Impossible to Start when the Engine isX

. —'Vi N Hot (Cont'd)
re O)s
OS *AS JN

<\a A RO \ > CHECK FUEL VAPOR. Yes | Check fuel properties.
AO \\ y / 1. Disconnect fuel pressure regulator -

» Pressure regulator L vacuum hose and plug hose.
= © Wve US 2. Can you start engine?

SEF486K

No

;

LG Click CHECK INJECTOR. No | Check injector(s) and cir-
Cy, Does each injector make an operating cuit(s).

h sound at idle?

Yes

_ Suitable tool

HI Chick 4) |
Chen N.G. io colCHECK IGNITION SPARK. | Check ignition coil,

SEF730L . re . > . .1. Disconnect ignition wire from spark power transistor and cir-

4] plug. cuits. (See page EF &
Ignition wire 2. Connect a known good spark plug to EC-81.)

the ignition wire

3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

“ Spark plug on
5
¢ i Y v

SEF282G CHECK ECM HARNESS CONNECTOR. N.G. Repair or replace.
Check the ECM pin terminals for dam- -
age or poor connection of ECM harness

connector.

O.K.

6
Y

N.G.CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-70.

Y

O.K.

Yv

TRY A KNOWN GOOD ECM*

Y

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-146



TROUBLE DIAGNOSES

SEF3801|

Mactivetestm# [|

FUEL PUMP RELAY ON

==> =MONTOR = ==
CKPS-RPM (REF) Orpm

Fuel filter

SEF885K

( \)nY
\

SEF3821

Diagnostic Procedure 31 — Symptom — Hard to
Start or Impossible to Start under Normal
Conditions

CHECK BATTERY AND STARTER.
Check battery and starter operation.
(Refer to EL section.)

N.G.

O.K.

Y

Repair or replace.

CHECK FUEL PRESSURE.
1. Turn ignition switch ‘‘ON”’.
2. Perform ‘FUEL PUMP

RELAY” in ‘ACTIVE TEST”’
mode.

. Pinch fuel feed hose with fin-
gers.

Is fuel pressure pulsation felt
on the fuel feed hose?

OR

No

y

SEF326K

. Pinch fuel feed hose with fin-
gers.

. When cranking the engine, is
there any pressure on the
fuel feed hose?

Yes

Y

Check fuel pump and cir-
cuit. (See page EF &
EC-113.)

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully,
can you start the engine.

Yes

Y

No

Y

Check injector(s) for
leakage.

CHECK INJECTOR.
1. Remove distributor from engine.

(Crankshaft position sensor harness
connector should remain connected.)

2. Disconnect ignition wires.
3. Turn ignition switch ON. (Do not start

engine.)
4. When rotating distributor shaft slowly

by hand, does each injector make an
operating sound?

No

Yes

‘

Check injectors and cir-
cuits.

CHECK IGNITION SPARK.
1. Disconnect ignition wire from spark

plug.
2. Connect a known good spark plug to

the ignition wire.
3. Place end of spark plug against a

suitable ground and crank engine.
4. Check for spark.

N.G.

Y

40K.

(Go to ® on next page.)

EF & EC-147

Check ignition coil,
power transistor and cir-
cuits. (See page EF &
EC-81.)

@l

MA

EM

Le

EC

Pe

CL

Mi

AT

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 31 — Symptom — Hard to
Start or Impossible to Start under Normal
Conditions (Cont'd)

®

CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling, etc.

N.G.

Y

SEF 1561

O.K.

Y

Repair or replace spark

plug(s).

CHECK EGR VALVE.

Check EGR valve for sticking.

N.G.

Y

O.K.

EJ
Vv

Repair or replace.

SEC547A

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for dam-

age or poor connection of ECM harness

connector.

N.G.

Y

O.K.

EB]
v

Repair or replace.

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-70.

N.G.

y

O.K.

y

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD ECM’. Replace ECM

Y

Trouble is not fixed.

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-148



TROUBLE DIAGNOSES

Diagnostic Procedure 32 — Symptom —
Hesitation when the Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator

vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

;

‘GSLU, Pressure regulator
~ Ww vie 7

SEF486K

ik
Activated carbonPurge ira A canister TM~

ceOa ;

WNT , SEF990K

No

Vv

y

Check fuel properties.

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose

and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

Y

No

A

Check purge and vacuum

line.

SEFO38K

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering

the blow-by air supply), does the

engine speed rise?

Yes

Y

No

Y

INSPECTION END

EF & EC-149

Discover air leak location

and repair.

@l

MA

EM

Le

PE

CL

MT

AT

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

SEF 156!

Diagnostic Procedure 33 — Symptom —
Hesitation when the Engine is Cold

CHECK SPARK PLUGS.

Remove spark plugs and check for

fouling, etc.

N.G. Repair or replace spark
plug(s).

O.K.

Y

SEFO38K

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering

the blow-by air supply), does the

engine speed rise?

Discover air leak location

and repair.

Yes
>

No

Vv
Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW

SENSOR.

,| Replace mass air flow

sensor.

Trouble is not fixed.

4
Y

CHECK FOR INTAKE VALVE DEPOSITS.

If there are deposits on intake valves,

clean them.

A

INSPECTION END

EF & EC-150



TROUBLE DIAGNOSES

Diagnostic Procedure 34 — Symptom —
Hesitation under Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

O.K.

Vv

i~
|

Repair or replace spark
plug(s).

CHECK HEATED OXYGEN SENSOR.
1. Start engine and warm it up

sufficiently.
2. Perform “MIXTURE RATIO

TEST” in ‘FUNCTION TEST”
mode.

OR

N.G.

v

. See “M/R F/C MNT” in
“DATA MONITOR” mode.

3. Maintaining engine at 2,000
rpm under no-load (with
engine warmed up
sufficiently.), check to make
sure that the monitor fluctu-
ates between “LEAN” and
“RICH” more than 5 times
during 10 seconds.
RICH —-LEAN-—RICH—

1 time 2 times
LEAN—RICH.......

R
. Set ‘‘Heated oxygen sensor
-monitor’’ in the Diagnostic
Test Mode Il. (See page EF &
EC-47.)

3. Maintaining engine at 2,000
rpm under no-load, check that
the RED L.E.D. on the ECM or
the malfunction indicator lamp
on the instrument panel goes
ON and OFF more than 5
times during 10 seconds.

O.K.

3. y

Replace heated oxygen
sensor.

CHECK CANISTER PURGE.
1. Disconnect canister purge line hose

and plug hose.
2. Perform cruise test.
3. Does the hesitation disappear?

Yes

Y

No

4 4

Check purge and vacuum
line.

1]

SEF156!

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.

1800 2000 2200

[next ][ START |
SEF115L

xv MONITOR x NO FAIL [ ]

CKPS-RPM (REF) 2000rpm
M/R F/C MNT RICH

| RECORD
MEF030D

a

—~ -

— Fi CHECK
WZ a y \N

RED L.E.D. Malfunction indicator
lamp

MEF028D

Ee S80wasx

ctivated carbon
VA ane I

7 Pf <| e/

5 t)
Y 
|

SEF990K

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering
the blow-by air supply), does the
engine speed rise?

Yes

Y

No
Y

INSPECTION END

EF & EC-151

Discover air leak location
and repair.

@

MA

ei

Le

EC

FE

CL

AT

FA

RA

BR

ST

BF

A

EL



TROUBLE DIAGNOSES

SEFO38K

F FUEL
~

-

A

SEF386!

Diagnostic Procedure 34 — Symptom —
Hesitation under Normal Conditions (Cont'd)

Diagnostic Procedure 35 — Symptom — Engine
Stalls when Turning

CHECK FUEL LEVEL.

Check to see that there is enough fuel

in tank.

N.G.

Vv

O.K.

ay

Fill fuel tank with fuel.

MactiveTestTm []

POWER BALANCE
== =MONTOR ===
CKPS-«RPM(REF) — 825rpm
MAS AIR/FL SE —-1.53V
IACV-AAC/V 26%

7 | “i
| | START

MEF131D

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE”

in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

No

OR

When disconnecting each injec-

tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

iQ

—————-—. “N
Injector harness connector

engine speed drop?

Yes

y

Go to .

CHECK INJECTOR.

Does each injector make an operating

No

Suitable tool

Click

SEF730L

sound at idle?

Yes

(Go to ® on next page.)

EF & EC-152

, | Check injector(s) and cir-

"| cuit(s).



TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 35 — Symptom — Engine
Stalls when Turning (Cont'd)

®

\\Wey, Pressure gauge _

SEFO34K

CHECK IGNITION SPARK. N.G.
1. Disconnect ignition wire from spark

plug.

2. Connect a known good spark plug to

the ignition wire.

3. Place end of spark plug against a

suitable ground and crank engine.
4. Check for spark.

O.K.

Y

Y

Check ignition coil,

power transistor and cir-

cuits. (See page EF &

EC-81.)

CHECK FUEL PRESSURE. N.G. Check fuel pressure reg-
1. Release fuel pressure to zero. (Refer

to page EF & EC-185.)

2. Install fuel pressure gauge and
check fuel pressure.

At idle:

Approx. 245 kPa

(2.5 kg/cm”, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

O.K.

Vv

ulator diaphragm.

CHECK ECM HARNESS CONNECTOR. {'-G-
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector.

O.K.

A 4

.

Repair or replace.

CHECK ECM POWER SUPPLY AND N.G.
GROUND CIRCUIT.

Refer to page EF & EC-70.

O.K.

TRY A KNOWN GOOD ECM*

Vv

y

INSPECTION END

‘

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-153

MA

EM

Le

EF &
EC

FE

CL

MT

AT

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES

Pressure regulator
Why vv a

“

SEF486K

Diagnostic Procedure 36 — Symptom — Engine
Stalls when the Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator

vacuum hose and plug hose.

2. Perform cruise test.

3. Does the engine stall disappear?

Yes

CKPS-RPM(REF)
MAS AIR/FL SE
IACV-AAC/V

MactiveTestm@ []

POWER BALANCE
==> =MONTOR ===

825rpm
1.538V

26%

No

Vv

Check fuel properties.

7 | Ee a
C ICICI"

MEF131D

PERFORM POWER BALANCE TEST.

. Perform ‘POWER BALANCE”’

in ‘ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

OR

No

ee aN
Injector harness connector

When disconnecting each injec-

tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

engine speed drop?

Yes

Goto W .

CHECK INJECTOR.

Does each injector make an operating

No

At idle

Suitable tool

71 Click
Cy. h

[3] i

SEF730L

sound at idle?

Yes

(Go to @ on next page.)

EF & EC-154

, | Check injector(s) and cir-

cuit(s).



TROUBLE DIAGNOSES
Diagnostic Procedure 36 — Symptom — Engine

®

Stalls when the Engine is Hot (Cont'd)

CHECK IGNITION SPARK.
1. Disconnect ignition wire from spark

plug.

2. Connect a known good spark plug to

the ignition wire.

3. Place end of spark plug against a

4]
Ignition wire

Spark plug

r .

SEF282G

\aayPressure gauge _

suitable ground and crank engine.

4. Check for spark.

N.G.

O.K.

Vv

| Check ignition coil,

power transistor and

their circuits. (See page

EF & EC-81.)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer

to page EF & EC-185.)

2. Install fuel pressure gauge and

check fuel pressure.

At idle:

Approx. 245 kPa

(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch

is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm”, 43 psi)

N.G.

O.K.

5. y

Check fuel pressure reg-

ulator diaphragm.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for dam-

age or poor connection of ECM harness

connector.

N.G.

Y

O.K.

y

Repair or replace.

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-70.

N.G.

O.K.

8
Vv

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD ECN*.

Y

Replace ECM

Vv

Trouble is not fixed.

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-155

MA

EM

Ke

FE

CL

Mr

AT

FA

RA

BR
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BF

HA

EL



TROUBLE DIAGNOSES

ta

SEF382I

Diagnostic Procedure 37 — Symptom — Engine
Stalls when the Engine is Cold

active test # [|

POWER BALANCE
==> =MONTOR = = =

CKPS+RPM(REF) 825rpm
MAS AIR/FL SE 1.53V
IACV-AAC/V 26%

—_—_

MEF131D

—
Injector harness connector

1

CHECK IACV-AIR REGULATOR AND N.G.) Check IACV-AAC valve,
IACV-AAC VALVE. "| IACV-air regulator and
When the engine is cold, can you start circuits. (See pages EF &
the engine when pressing accelerator EC-116, 118.)
pedal fully?

O.K.

Vv

PERFORM POWER BALANCE TEST. N.G. Goto @.
1. Perform “POWER BALANCE” 4

in “ACTIVE TEST” mode.
2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?
OR

(Fr) When disconnecting each injec-
cSy/ tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

engine speed drop?

O.K.

Vv

CHECK INJECTOR. N.G.} Check injector(s) and cir-
Does each injector make an operating - cuit(s).
sound at idle?

O.K.

g Y
CHECK IGNITION SPARK. N.G.1 Check ignition coil,
1. Disconnect ignition wire from spark - power transistor and cir-

plug. cuits. (See page EF &
2. Connect a known good spark plug to EC-81.)

the ignition wire.

3. Place end of spark plug against a

suitable ground and crank engine.
4. Check for spark.

a |

Click
Cr. A

~ Suitable tool

71 Clie’
Che h

SEF730L

Ignition wire

Spark plug

SEF282G

jo

(Go to @ on next page.)

EF & EC-156



TROUBLE DIAGNOSES

SEF 1561

Diagnostic Procedure 37 — Symptom — Engine
Stalls when the Engine is Cold (Cont'd)

®

Y

CHECK SPARK PLUGS.
Remove the spark plugs and check for

fouling, etc.

N.G.

Y

\
Pressure gauge __

SEF034K

O.K.

LG
y

Repair or replace spark

plug(s).

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
to page EF & EC-185.)

2. Install fuel pressure gauge and
check fuel pressure.

At idle:

Approx. 245 kPa

(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm’, 43 psi)

N.G.

O.K.

Y

y

Check fuel pressure reg-

ulator diaphragm.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector.

N.G.

O.K.

v

Repair or replace.

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-70.

N.G.

O.K.

A

TRY A KNOWN GOOD ECM*

Y

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-157

@l

MA

EM

Le

EF &
EC

PE

CL

Mn
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FA
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BR
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EL



TROUBLE DIAGNOSES

B IACV-AAC/V SYSTEM @

LET ENGINE IDLE
THEN

TOUCH START
(A/C SW.LIGHT SW OFF)

START _|
MEF134D

| NEXT |

Diagnostic Procedure 38 — Symptom — Engine
Stalls when Stepping on the Accelerator
Momentarily

i

Bactive test mg [ ]

IACV-AAC/V 50%

== =MONTOR ===
CKPS+*RPM(POS) 1200rpm
MAS AIR/FL SE 1.41V
COOLAN TEMP SEN 84°C

aa UP_][DWN ai
MEF135D

CHECK IACV-AAC VALVE.

1. Start engine and warm it up

sufficiently.

2. Perform “IACV-AAC VALVE

SYSTEM” in ‘'FUNCTION

TEST” mode.

OR

No

1. Select “IACV-AAC VALVE

OPENING” in “ACTIVE TEST”

mode.

2. When touching ‘“‘Qu’”’ and

“Qd’’, does the engine speed

change according to the per-

cent of IACV-AAC valve open-

ing?

OR

IACV-AAC valve
harness
connector

/

When disconnecting |ACV-AAC

valve harness connector, does

the engine speed drop?

050lel

Yes

Y

_| Check IACV-AAC valve
and circuit. (See page EF

& EC-118.)

Mactivetestm [ ]

POWER BALANCE
== =MONTOR ===
CKPS+RPM(REF) 825rpm
MAS AIR/FL SE 1.53V
IACV-AAC/V 26%

| (BE
LL ILI START

MEF131D

PERFORM POWER BALANCE TEST.

1. Perform ‘POWER BALANCE”

in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

OR

No

When disconnecting each injec-

tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

engine speed drop?

=),

Yes

A

. Go to .

A—M!—__
Injector harness connector

SEFO39K

CHECK INJECTOR.

Does each injector make an operating

No

sound at idle?

| Yes

(Go to @ on next page.)

EF & EC-158

,| Check injector(s) and

their circuit(s).



TROUBLE DIAGNOSES
Diagnostic Procedure 38 — Symptom — Engine
Stalls when Stepping on the Accelerator
Momentarily (Cont'd)

At idle

"eh Gl

4
~ Suitable tool71 Olek _ CHECK IGNITION SPARK. N-G-} Check ignition coil, MA

C;. 1. Disconnect ignition wire from spark power transistor and
'eh eo :SEF730L plug. their circuits. (See page EM

2. Connect a known good spark plug to EF & EC-81.)

[4] the ignition wire.
Ignition wire 3. Place end of spark plug against an LC

earth point with engine cranking.
4. Check for spark.

EF &
O.K. EC

fs)“ Spark plug a Y Fe
= CHECK FUEL PRESSURE. N.G. Check fuel pressure reg-

} V 1. Release fuel pressure to zero. (Refer ulator diaphragm.
SEF282G to page EF & EC-185.) CL

2. Install fuel pressure gauge and

\\ check fuel pressure.
Pressure gauge _ At idle: MT

=y (- Approx. 245 kPa
ane (2.5 kg/cm?, 36 psi)
= vat NS A few seconds after ignition switch AToN > 7 LY Is turned OFF to ON:
BEN ~ CS av > Approx. 294 kPa

“2. V7 BPA ASS (3.0 kg/cm?, 43 psi) EA

i 4 O.K.EF ( /'
| SEFO34K) fey RA

Y

CHECK ECM HARNESS CONNECTOR. N.G. Repair or replace.
Check the ECM pin terminals for dam- - BR
age or poor connection of ECM harness

connector.

O.K. ST

Y BE

CHECK ECM POWER SUPPLY AND N.G.| Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-70. HA

O.K.

8 | EL
v

TRY A KNOWN GOOD ECM’.

Y

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-159



TROUBLE DIAGNOSES

B IACV-AAC/V SYSTEM @

LET ENGINE IDLE
THEN

TOUCH START
(A/C SW.LIGHT SW OFF)

mn
L_Next || START |

MEF134D

Diagnostic Procedure 39 — Symptom — Engine
Stalls after Decelerating

M active TEST Mm [ ]]

IACV-AAC/V 50%

== = MONITOR = =e =
CKPS*RPM(POS) 1200rpm
MAS AIR/FL SE 1.41V
COOLAN TEMP SEN 84°C

(QuL_UP_][DWN Jog
MEF135D

IACV-AAC valve
harness
connector

/

@ IGN TIMING ADJ []

— CONDITION SETTING —
IGN/T FEEDBACK: HOLD

== = MONITOR ===
CKPS+*RPM (REF) 762rpm
IGN TIMING 15BTDC
CLOSED TH/POS ON

Idle speed, ¢
adjusting screw

rN \ \ ee
Le ||

\

y 5 (2
Throttle position seatro(Se) harness connector /

“a MEF132D

MEF029D

CHECK IACV-AAC VALVE.

1. Start engine and warm it up

sufficiently.

2. Perform “IACV-AAC VALVE

SYSTEM” in “FUNCTION

TEST” mode.

OR

1. Select “IACV-AAC VALVE

OPENING” in “ACTIVE TEST”

mode.

2. When touching “‘Qu’”’ and

“‘Qd’’, does the engine speed

change according to the per-

cent of IACV-AAC valve open-

ing?

OR

When disconnecting [ACV-AAC

valve harness connector, does

the engine speed drop?

020pS

Yes

y

No
>

Check IACV-AAC valve

and circuit. (See page EF
& EC-118.)

CHECK IDLE ADJ. SCREW CLOGGING.

1. Perform “IGN TIMING ADJ”

in ‘WORK SUPPORT” mode.

2. Can you set engine speed at

750 + 50 rpm (in “‘N’’ position)

by turning idle adjusting

screw?

OR

No

. Disconnect throttle position

sensor harness connector.

2. Can you set engine speed at

750+ 50 rpm (in ‘‘N”’ position)

by turning idle adjusting

screw?

| Yes

(Go to @ on next page.)

EF & EC-160

, | Check for IAS clogging

or throttle body clogging.



TROUBLE DIAGNOSES
Diagnostic Procedure 39 — Symptom — Engine

3) Stalls after Decelerating (Cont'd)
Mactivetestm# []

@®
POWER BALANCE

= = =MONTOR ===
CKPS-RPM(REF) — 825rpmMAS AIR/FLSE 1.53V Gl
IACV-AAC/V 26%

i PERFORM POWER BALANCE TEST. No ,| Go to a.
— =\ 1. Perform “POWER BALANCE” - MA1 2 3 4|_| aR Sear in “ACTIVE TEST” mode.

II II | 4 2. Is there any cylinder which
MEF131D does not produce a momen- EM

OOD Z tary engine speed drop?
. Injector harness connector OR

(Sr) When disconnecting each injec- Ke
{S/ tor harness connector one at a

time, is there any cylinder which FF
does not produce a momentary EC

engine speed drop?

Yes FE

4 v
SEFO39K] | CHECK INJECTOR. No | Check injector(s) and cir- | L

fa] Does each injector make an operating cuit(s).
4 :

sound at idle?@r® ce, alr) ty =~ Yes
Click
C o“en ‘ AT

CHECK IGNITION SPARK. No | Check ignition coil,
1. Disconnect ignition wire from spark power transistor and cir-

~ Suitable tool . FA
7 Cliek plug. cuits. (See page EF &

C,, 2. Connect a known good spark plug to EC-81.)

"th SEF720L the ignition wire. RA
3. Place end of spark plug against a

suitable ground and crank engine.
Ignition wire 4. Check for spark. BR

Yes

\ ST
CHECK FUEL PRESSURE. N.G. Check fuel pressure reg-

4 1. Release fuel pressure to zero. (Refer "| ulator diaphragm.
Spark plu B_ pare ps to page EF & EC-185.) BF

¢ 4 \ 2. Install fuel pressure gauge and
SEF282G check fuel pressure. EIN

At idle:

[6] Wey, \\ Approx. 245 kPa
Pressure gauge __ (2.5 kg/cm”, 36 psi) EL

=} A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

jo*

(Go to ® on next page.)

SEF034K

EF & EC-161



TROUBLE DIAGNOSES

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.

1800 2000 2200

[next |[ START |
SEF115L

Diagnostic Procedure 39 — Symptom — Engine
Stalls after Decelerating (Cont’d)

CHECK HEATED OXYGEN SENSOR. N.G. Replace heated oxygen
1. Start engine and warm it up sensor.

y

sufficiently.
2. Perform ‘MIXTURE RATIO

TEST” in “FUNCTION TEST”
mode.

OR

Si
]

yw MONITOR x NO FAIL [ |

CKPS*RPM (REF) 2000rpm
M/R F/C MNT RICH

| RECORD

MEF030D

2. See ““M/R F/C MNT” in
“DATA MONITOR” mode.

3. Maintaining engine at 2,000
rpm under no-load (with
engine warmed up
sufficiently.), check to make
sure that the monitor fluctu-
ates between ‘‘LEAN’”’ and
“RICH” more than 5 times
during 10 seconds.
RICH—LEAN—RICH—

1 time 2 times
LEAN—RICH.......

OR

4. — fi CHECK—
7 ZZZ ~N

f | \
RED L.E.D. Malfunction indicator

lamp

“~

MEF028D

(Sr) 2. Set “Heated oxygen sensor
monitor’ in the Diagnostic
Test Mode Il.
(See page EF & EC-47.)

3. Maintaining engine at 2,000
rpm under no-load, check that
the RED L.E.D. on the ECM or
the malfunction indicator lamp
on the instrument panel goes
ON and OFF more than 5
times during 10 seconds.

O.K.

EJ t
CHECK ECM HARNESS CONNECTOR. N.G-
Check the ECM pin terminals for dam-

Repair or replace.

Y

age or poor connection of ECM harness
connector.

O.K.

E] Vv
CHECK ECM POWER SUPPLY AND N.G.
GROUND CIRCUIT.

Repair or replace.Y

Refer to page EF & EC-70.

O.K.

0 :
TRY A KNOWN GOOD ECM*.

Y

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-162



TROUBLE DIAGNOSES

—
|

Mactive TEST [|]

POWER BALANCE
= => =MONTOR = ==
CKPS+RPM(REF) 825rpm
MAS AIR/FL SE 1.53V
IACV-AAC/V 26%

> |e “i
[ICICI

MEF131D

M—M—_—__ aN
Injector harness connector

Diagnostic Procedure 40 — Symptom — Engine
Stalls when Accelerating or when Driving at
Constant Speed

1 |

Ly Ae. / G,@ fn U8
At idle Click

Clie,

_ Suitable tool

Tr Cliek
CH. h

SEF730L

Ignition wire

Spark plug

SEF282G

PERFORM POWER BALANCE TEST. No .| Go to 4 | .
1. Perform “POWER BALANCE” -

in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

OR

() When disconnecting each injec-
{2/ tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

engine speed drop?

Yes

Vv

CHECK INJECTOR. No _| Check injector(s) and cir-
Does each injector make an operating - cuit(s).
sound at idle?

Yes

Vv

NoCHECK IGNITION SPARK.

1. Disconnect ignition wire from spark

plug.

2. Connect a known good spark plug to

the ignition wire.

3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

Yy

| Yes

(Go to ® on next page.)

EF & EC-163

Check ignition coil,

power transistor and cir-

cuits. (See page EF &

EC-81.)

Gl

MA

EM

LC

EF &
EC

FE

CL

AT

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES
Diagnostic Procedure 40 — Symptom — Engine

14]

‘Ss

\

LINE ~
SV.

() ()

WATS

\\ 4 Pressure gauge _

(

Constant Speed (Cont'd)

cy

Stalls when Accelerating or when Driving at

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer

to page EF & EC-185.)

2. Install fuel pressure gauge and

SEFO38K

check fuel pressure.

At idle:

Approx. 245 kPa

(2.5 kg/cm’, 36 psi)
A few seconds after ignition switch

is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

N.G.

O.K.

Vv

Check fuel pump, circuit

and fuel pressure regula-

tor.

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering

the blow-by air supply), does the

engine speed rise?

Yes

No

LG)
Y

Discover air leak location

and repair.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector.

N.G.

O.K.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-70.

Yes

No

v

TRY A KNOWN GOOD ECM’.

v

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-164



TROUBLE DIAGNOSES

Diagnostic Procedure 41 — Symptom — Engine
Stalls when the Electrical Load is Heavy

@l
CHECK BATTERY AND ALTERNATOR. |'-G-| Repair or replace.
Check battery and alternator condition. -
(Refer to EL section.) MA

O.K.

SEF389! | eM

PERFORM POWER BALANCE TEST. No ,| Go to .
Mactive Test m® [] 1. Perform “POWER BALANCE” - Le
POWER BALANCE in ‘ACTIVE TEST” mode.

==> =>MONTOR === 2. Is there any cylinder which EF 8
CKPS-RPM(REF) 825rpm -MAS AIR/FL SE 1 53V does not produce a momen EC
IACV-AAC/V 26% tary engine speed drop?

iy OR
[2] — ¢=~P\ When disconnecting each injec- FE] 2 | 3 | 4 | ir| rT 058 tor harness connector one at a

| LIL time, is there any cylinder which
MEF131D does not produce a momentary CL

E —— = engine speed drop?
- Injector harness connector

Yes MT

Vv

CHECK INJECTOR. No | Check injector(s) and cir- | AT
Does each injector make an operating - cuit(s).
sound at idle?

Yes FA
SEFO39K 4 Y RA

CHECK IGNITION SPARK. N.G. Check ignition coil,
1. Disconnect ignition wire from spark - power transistor and cir-

plug. cuits. (See page EF & BR
2. Connect a known good spark plug to EC-81.)

the ignition wire.

3. Place end of spark plug against a ST
suitable ground and crank engine.

4. Check for spark.
~ Suitable too! BE
71 Click jo

Cy.
‘eh

SEF730L (Go to ® on next page.) LA

ignition wire EL

Spark plug

SEF282G

EF & EC-165



TROUBLE DIAGNOSES
Diagnostic Procedure 41 — Symptom — Engine
Stalls when the Electrical Load is Heavy (Cont'd)

NOaNe.
aN OU

\\YN 4 Pressure gauge _

SEF034K

CY)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
to page EF & EC-185.)

2. Install fuel pressure gauge and

check fuel pressure.

At idle:

Approx. 245 kPa

(2.5 kg/cm”, 36 psi)
A few seconds after ignition switch

is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

N.G.

O.K.

6
Y

| Check fuel pressure reg-

ulator diaphragm.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for dam-

age or poor connection of ECM harness

connector.

N.G.

O.K.

A

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.

Refer to page EF & EC-70.

N.G.

Y

O.K.

8 |
Vv

TRY A KNOWN GOOD ECM‘.

N

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-166



TROUBLE DIAGNOSES

ri We, \ Diagnostic Procedure 42 — Symptom — Lack of
ressurae ee Power and Stumble

=a (6
CHECK FUEL PRESSURE. | Check fuel pressure reg-

S\N + pe 1. Release fuel pressure to zero. (Refer “| ulator diaphragm.
me to page EF & EC-185.) MA

2. Install fuel pressure gauge and

check fuel pressure.

At idle: EM

Approx. 245 kPa

(2.5 kg/cm’, 36 psi)
A few seconds after ignition switch LC
is turned OFF to ON:

Approx. 294 kPa EF 8

3.0 kg/cm’, 43 psi(3.0 kg psi) EC

O.K.

FE
Y

CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
SEFO38K| | When pinching blow-by hose (lowering | and repair. CL

the blow-by air supply), does the

engine speed rise?

No

Ad

INSPECTION END AT

FA

RA

BR

ST

BP

HA

EL

EF & EC-167



TROUBLE DIAGNOSES

SEFO38K

Diagnostic Procedure 43 — Symptom — Knock

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering

the blow-by air supply), does the
engine speed rise?

Yes

y

No

Y

Discover air leak location

and repair.

MEF137D

CHECK EGR OPERATION.

1. Apply vacuum directly to the EGR

valve using a handy vacuum pump.

2. Check to see that the engine runs

rough or dies.

No

y

Yes

v

Check EGR valve for

sticking.

BEGRC SOL/V CIRCUIT
DOES THE SOLENOID

VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

L_Next || NO |[_YES |

CHECK EGR & CANISTER CONTROL

SOLENOID VALVE.

1. Start engine and warm it up

sufficiently.

2. Perform ‘‘EGRC SOL/V

CIRCUIT” in “FUNCTION

TEST” mode.
OR

N.G.

1. Turn ignition switch ‘‘ON”

2. Select ‘“EGRC SOL/V” in

“ACTIVE TEST” mode.

3. Turn EGR & canister control

solenoid valve ON and OFF.

4. Check operating sound.MEF138D

M Active test B [ ]

EGRC SOL/V ON

= = =MONTOR = = =
CKPS+RPM (POS) Orpm

MEF139D

OR

1. Disconnect EGR & canister

control solenoid valve har-

ness connector.

2. Supply EGR & canister con-

trol solenoid valve terminals

with battery current and check

operating sound.

SEF391K

jox

(Go to @ on next page.)

EF & EC-168

4

Check solenoid valve and

circuit.
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Diagnostic Procedure 43 — Symptom — Knock
(Cont'd)

®

SEF 1561

CHECK VACUUM HOSES.
Check the following vacuum hoses for
clogging, cracks and poor connection.

@ Throttle body to EGR & canister

control solenoid valve
@ Activated carbon canister to vac-

uum gallery

@ EGR & canister control solenoid
valve to vacuum gallery

@ EGR & canister control solenoid
valve to vacuum gallery

® Air duct to vacuum gallery
© EGRC-BPT valve to EGR tube

@ EGRC-BPT valve to vacuum gallery
EGR valve to EGRC-BPT valve

N.G.

Yy

O.K.

v

Repair or replace.

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for foul-

ing with oil.

Yes

Y

Check pistons, piston

rings, valves, valve

seats, valve oil seal,

engine oil level, etc.

No

A

INSPECTION END

EF & EC-169
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Diagnostic Procedure 44 — Symptom — Surge
MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM

wat CHECK HEATED OXYGEN SENSOR. N.G-| Replace heated oxygen
1. Start engine and warm it up "| sensor.

sufficiently.

| 2. Perform “MIXTURE RATIO

1800__2000__ 2200 TEST” in “FUNCTION TEST”
[next ][ START | mode.

SEF115L OR
2. See ‘‘M/R F/C MNT” in

“DATA MONITOR” mode.

% MONITOR * NO FAIL [_] 3. Maintaining engine at 2,000
CKPS-«RPM (REF) 2000rpm rpm under no-load (with

sufficiently.), check to make

sure that the monitor fluctu-
ates between “LEAN” and

“RICH” more than 5 times

during 10 seconds.
RECORD RICH>LEAN—RICH-

MEF030D 1 time 2 times

ou LEAN-—RICH.......
———~or

(®) 2. Set ‘Heated oxygen sensor
| / monitor” in the Diagnostic

TM o- Test Mode Il.
__ _ (See page EF & EC-47.)

CHECK 3. Maintaining engine at 2,000
WZ a“ ~ rpm under no-load, check that

Y\\ the RED L.E.D. on the ECM or
RED LED. Malfunction indicator the malfunction indicator lamp

lamp on the instrument panel goes

MEFO28D ON and OFF more than 5
times during 10 seconds.

O.K.

Y

CHECK EGR VALVE. N.G. Repair or replace.

‘

Check EGR valve for sticking.

O.K.

Y

SECS547A] | TRY A KNOWN GOOD ECM‘.

y

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-170
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Diagnostic Procedure 45 — Symptom —
Backfire through the Intake

CHECK SPARK PLUGS. N.G. Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.

O.K.

SEF 1561

Vv

CHECK INTAKE AIR LEAK. Yes | Discover air leak location

SEFO38K

When pinching blow-by hose (lowering

the blow-by air supply), does the
engine speed rise?

No

Ad

If there are deposits on intake valves,

remove them.

CHECK FOR INTAKE VALVE DEPOSITS.

A 4

INSPECTION END

| and repair.

Diagnostic Procedure 46 — Symptom —
Backfire through the Exhaust

CHECK ENGINE COOLANT TEMPERA-

TURE SENSOR.

Check engine coolant temperature sen-

sor and its circuit. (See page EF &
EC-77.)

N.G.

O.K.

A

INSPECTION END

EF & EC-171

Replace or repair.
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Q
a

% LL SS i

\) ECM harness connector

ie

MEFOSOD

yas

ECM harness protector

MEF140D

[ wire Tester a

ily.

SEF367I

EF & EC-172

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION
1. ECM is located behind the center console panel. For this

inspection, remove the center console under cover.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests eas-
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ECM inspection table
Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL

NO.

ITEM CONDITION *DATA

Ignition signal

|Engine is running. |

Idle speed
0.3 - 0.5V

{Engine is running. |

Engine speed is 2,000 rpm
Approximately 0.7V

Ignition check
|Engine is running. |

Idle speed
Approximately 12V

ECCS relay (Self-shutoff)

|Engine is running. |

|Ignition switch “OFF” |

For a few seconds after

turning ignition switch ““OFF’’.

{Ignition switch “OFF” |

A few seconds after turning

ignition switch ‘‘OFF”’

BATTERY VOLTAGE (11 - 14V)

EGR temperature sensor

|Engine is running.| (Warm-up
[ condition)

Idle speed

Less than 4.5V

|Engine is running.| (Warm-up
L condition)

EGR system is operating.

0 - 1.0V

10

Radiator fan relay (Low)

Radiator fan relay (High)

|Engine is running. |

Radiator fan is not operating.
BATTERY VOLTAGE (11 - 14V)

[Engine is running.|

Radiator fan is operating.
0.6 - 0.8V

11 Air conditioner relay

[Engine is running. |

L Both A/C switch and blower
switch are ‘‘ON”’.

0.6 - 0.8V

|Engine is running.|

A/C switch is ‘OFF’.
BATTERY VOLTAGE (11 - 14V)

16 Mass air flow sensor

|Engine is running. | (Warm-up
condition)

\— Idle speed

1.3-1.7V

|Engine is running. | (Warm-up
condition)

.— Engine speed is 2,000 rpm.

1.7-2.1V

EF & EC-173
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL ITEM CONDITION *DATA
NO.

0 - 5.0V

18 Engine coolant temperature sensor [Engine is running. | Output voltage varies with engine
coolant temperature.

|Engine is running. |

19 Heated oxygen sensor After warming up sufficiently 0 - Approximately 1.0V
and engine speed is 2,000

rpm.

[Ignition switch ‘‘ON’|
0.45 - 0.55V

Accelerator pedal released

20 Throttle position sensor [ignition Switch “ON”

Accelerator pedal fully Approximately 4V
depressed

|Engine is running.
22 Crankshaft position sensor (Refer- Vv
30 ence signal) Do not run engine at high 0.2 - 0.5

speed under no-load.

[Engine is running. |
27 Knock sensor 2.0 - 3.0V

Idle speed

[Engine is running.|
31 Crankshaft position sensor (Position
40 signal) Do not run engine at high 2.0 - 3.0V

speed under no-load.

[Ignition switch ‘‘ON”’ Approximately 0V
34 Start signal

|Ignition switch “START” | BATTERY VOLTAGE (11 - 14V)

{Ignition switch “ON”|

Gear position is ‘‘Neutral

position” (M/T models) ov
Neutral position switch (M/T mod- Gear position is “‘N” or “P”

35 els) (A/T models)
Inhibitor switch (A/T models)

[Ignition switch ‘‘ON’”’

Except the above gear posi- BATTERY VOLTAGE (11 - 14V)
tion

[Ignition switch “OFF” | OV
36 Ignition switch

[Ignition switch ‘‘ON”’ BATTERY VOLTAGE (11 - 14V)

Throttle positi - |37 aly Position sensor power sup [Ignition switch ‘‘ON” Approximately 5V

38
47 Power supply for ECM Ignition switch ‘‘ON” BATTERY VOLTAGE (11 - 14V)

EF & EC-174



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL ITEM CONDITION *DATA
NO.

|Engine is running.

L Both air conditioner switch Approximately OV
and blower switch are “ON”.

41 Air conditioner switch
{Engine is running. |

Air conditioner switch is BATTERY VOLTAGE (11 - 14V)
“OFF”’.

|Engine is running.

Steering wheel is being ov
turned.

43 Power steering oil pressure switch
|Engine is running.|

L Steering wheel is not being 7 - 10V
turned.

46 Power supply (Back-up) |Ignition switch “OFF” | BATTERY VOLTAGE (11 - 14V)

101 Injector No. 1

103 Injector No. 3
Engine is running BATTERY VOLTAGE (11 - 14V)

110 Injector No. 2

112 Injector No. 4 .

|Engine is running. | (Warm-up condi-
tion) 0.6 - 0.8V

Idle speed.

102 | PAIRC-solenoid valve [Engine is running.| (Warm-up condi-
tion)

BATTERY VOLTAGE
Accelerator pedal is

depressed.

[Ignition switch ‘‘ON”’

For 5 seconds after turning 0.7 - 0.9V

ignition switch ‘‘ON”

104 Fuel pump relay [Engine Is running. |
|Ignition switch ‘‘ON”’

5 seconds after turning igni- BATTERY VOLTAGE (11 - 14V)
tion switch “ON”

|Engine is running. | (Warm-up condi-
tion) BATTERY VOLTAGE (11 - 14V)

105 EGR & canister control solenoid '— Engine speed is 2,000 rpm.
valve |Engine is running. | (Warm-up condi-

tion)

i.— Engine speed is 4,000 rpm.

0.6 - 0.8V

EF & EC-175
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL ITEM CONDITION *DATA
NO.

|Engine is running.

Engine speed is below 3,200 ov

111 Heated oxygen sensor heater dali
|Engine is running.

L Engine speed is above 3,200 BATTERY VOLTAGE (11 - 14V)
rpm.

{Engine is running.|
9- 14V

Idle speed

|Engine is running. |

113 IACV-AAC valve -— Steering wheel is being

turned.

| Air conditioner is operating. 5- OV
'— Rear defogger is ‘‘ON”’.

\— Headlamp are in high posi-

tion.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

.—1

101 {102} 103]104) 105) 106)107/108) | 1 (2) 5/4{S/6 | 7 lo] 15}16}17}18)19/20/21/22) 13.1132)353)54155]36)5 7158/59
HOGS 10/119) 112} 113} 114) 115}116} |B} Oj O}4 14 2]13]14 25404}25|2612 7}28}29150} (40)4 1142143)44/45]46)4 7148

HS.

EF & EC-176
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Electrical Components Inspection (Cont'd)

CONNECT . CRANKSHAFT POSITION SENSOR
€ AG yo) 1. Remove distributor from engine. (Crankshaft position sen-

Rotate slowly [j sor harness connector should remain connected.)
/ [ 2. Disconnect ignition wires.

vj. 3. Turn ignition switch “ON”’. @l
4. Rotate distributor shaft slowly by hand and check voltage

between terminals @, @ and ground.

op ialieemaaiinaraal Terminal Voltage
fconnected.// _ (180° signal)

SEF337K Oo) (1° signal)

MA

Tester’s pointer fluctuates between 5V and OV. EM

If N.G., replace distributor assembly with crankshaft posi- LC
tion sensor.

EF &
EC

FE

CL

5. Visually check signal plate for damage or dust.

MT

AY

PA

SEF887K RA

connect MASS AIR FLOW SENSOR
1. Peel mass air flow sensor harness connector rubber as BR

Ju shown in the figure if the harness connector is connected.
2. Turn ignition switch “ON”.
3. Start engine and warm it up sufficiently. ST

NX 4. Check voltage between terminal @ and ground.
~~ 1) lan

Conditions Voltage V BE

Ignition switch ‘‘ON” (Engine stopped.) Less than 1.0

= Idle (Engine is warm-up sufficiently.) 1.3-1.7V
‘'SEF338K . AA

5. If N.G., remove mass air flow sensor from air duct. Check
hot wire for damage or dust. EL

SEF881K

EF & EC-177
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SEF536H

SEF732I

alble

me

l Digital tester

Es

SEF886K

Electrical Components Inspection (Cont'd)
ENGINE COOLANT TEMPERATURE SENSOR
1. Disconnect engine coolant temperature sensor harness

connector. .
2. Check resistance as shown in the figure.

Temperature °C (°F) Resistance kQ
20 (68) 21-29

50 (122) 0.68 - 1.0

80 (176) 0.30 - 0.33

If N.G., replace engine coolant temperature sensor.

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance

®-@ Approximately 1.0Q

®-@ Approximately 10 kQ

If N.G., replace ignition coil.

POWER TRANSISTOR
1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals with a

digital tester as shown in the figure. .

Terminal Terminal @® Terminal ©

Resis- Resis- Resis-
tance Result tance Result tance Result

Q Q Q

_— _— 0 O.K. oo OK. |
Terminal Not co Not co

® —_— — or 0 N.G. or 0 N.G.

— — 0° N.G. 0 N.G.

co N.G. — — co N.G.

Terminal Not co Not Co® or 0 O.K. —_— — or 0 O.K.

0 N.G. —_— — 0 N.G.

oo N.G. co N.G. — —

Terminal Not co Not co

0 N.G. 0 N.G. —_ —

lf N.G., replace power transistor.

EF & EC-178
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Electrical Components Inspection (Cont'd)
FUEL PUMP
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals and ®@.

Resistance: Approximately 0.70
If N.G., replace fuel pump. @l

MA

SEF898K eM

HEATED OXYGEN SENSOR HEATER
y Check resistance between terminals @ and ©. Le

Resistance: 3 - 1,000Q
If N.G., replace heated oxygen sensor.

DISCONNECT

(®) -
SEF625I CL

THROTTLE POSITION SENSOR |

1. Disconnect throttle position sensor harness connector. MT
2. Make sure that resistance between terminals @ and ®

changes when opening throttle valve manually.

Accelerator pedal conditions Resistance kQ Av
Completely released Approximately 2

Partially released 2-10 FA
=\ throttle position sensor o] Completely depressed Approximately 10

harness connector MEF141D RA

If N.G., replace throttle position sensor.

Adjustment BR
If throttle position sensor is replaced or removed, it is neces-
sary to install in proper position, by following the procedure as
shown below: ST

BF

HA
1. Install! throttle position sensor body in throttle body. Do not

MTHRTL POS SEN ADJEL_] tighten bolts. Leave bolts loose. EL
* & * KADJ MONITOR * * ¥ * 2. Connect throttle position sensor harness connector.

3. Start engine and warm it up sufficiently.
THRTL POS SEN O0.50V 4. Perform ‘THROTTLE SEN ADJ” in ‘‘WORK

SUPPORT” mode.
= => = MONTOR ===

Measure output voltage of throttle position sensor
CKPS-+RPM (REF) Orpm using voltmeter.
CLOSED TH/POS ON

MEF142D

EF & EC-179
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Electrical Components Inspection (Cont'd)
5. Adjust by rotating throttle position sensor body so that out-

put voltage is 0.45 to 0.55V.
6. Tighten mounting bolts.
7. Disconnect throttle position sensor harness connector for a

few seconds and then reconnect it.

IACV-AAC VALVE

Disconnect IACV-AAC valve harness connector.
@e Check IACV-AAC valve resistance.

Resistance:
Approximately 10Q

e Check plunger for seizing or sticking.
e@ Check for broken spring.

IACV-FICD SOLENOID VALVE

Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current

to terminals.

e Check plunger for seizing or sticking.
e@ Check for broken spring.

EF & EC-180
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Electrical Components Inspection (Cont'd)
IACV-AIR REGULATOR
Disconnect IACV-air regulator harness connector.
e@ Check IACV-air regulator resistance.

Resistance:
Approximately 70 - 80Q @

@ Check IACV-air regulator for clogging.

DISCONNECT [yg

[2]
;

MA

SEF888K EM

DISCONNECT KNOCK SENSOR
&) 1. Disconnect knock sensor harness connector. Le

2. Check continuity between terminal @ and ground.
Continuity should exist. FF 2
e@ it is necessary to use an ohmmeter which can measure Hy

more than 10 MQ.

CAUTION:| | Discard any knock sensor which has been dropped or under- FE
gone shocks; use a new one.

os eo

CL

Installation

Install knock sensor with connector side facing engine front. MT
e@ When installing knock sensor, ensure both upper and lower

sides of knock sensor and cylinder block mating surface
are clean and free from foreign particles. AT

@ When tightening knock sensor, be careful not to apply
excessive force to connector.

@ Make sure knock sensor is not in contact with any adjacent FA
part after installing.

RA

— Psa) DISCONNECT Fs INJECTOR
(Gf &> 1S 1. Disconnect injector harness connector. BR

2. Check resistance between terminals as shown in the figure.
am Resistance: 10 - 140

If N.G., replace injector. ST

oS

SEF343K HA

EL

EF & EC-181
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SEF391K

MEF137D

SEF807K

SEF808K

Electrical Components Inspection (Cont'd)
EGR & CANISTER CONTROL SOLENOID VALVE AND
PAIRC-SOLENOID VALVE

Check solenoid valve, following the table as shown below:

Air passage

continuity

between ®) and ©

Air passage

continuity

between and @)
Conditions

12V direct current sup-

ply between terminals Yes No
@ and @

No supply No Yes

If N.G., replace EGR & canister control solenoid valve.

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

If N.G., replace EGR valve.

EGRC-BPT VALVE

Plug one of two ports of EGRC-BPT valve.
Apply a pressure above 0.490 kPa (50 mmH,O, 1.97 inH,O) to
check for leakage. If a leak is noted, replace valve.

PAIR VALVE (PAIR valve)

Apply vacuum to vacuum motor, suck or blow hose to make
sure that air flows only towards the air induction side.

EF & EC-182
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M/T models Radiator fan motor-1aA harness connector

Radiator fan motor-2
harness connector

SEFS903K

-Radiator fan motor-1
harness connector

Radiator fan motor-2
harness connector

oT OISCONNECT

1s

SEF806K

SEF830F

Electrical Components Inspection (Cont'd)
RADIATOR FAN MOTORS-1 AND -2

M/T models:

1. Disconnect radiator fan motor harness connectors.
2. Supply radiator fan motor terminals with battery voltage

and check operation. Gl
Radiator fan motor should operate.

If N.G., replace radiator fan motor. MA

eM
AIT models:

1. Disconnect radiator fan motor harness connectors.
2. Supply radiator fan motor terminals with battery voltage

and check operation.P EF 8
Terminals EC

Speed
(®) (©) EE

Low ® ©
Radiator fan motor-1

High @, ® ©, ©

Low ® © CL
Radiator fan motor-2

High @, ® ©, ©

MT
Radiator fan motor should operate.

If N.G., replace radiator fan motor. AT

PA

RA

INHIBITOR SWITCH

Check continuity between terminals @ and ®. BR

Conditions Continuity .

Shift to ‘‘P’’ position Yes ST
Shift to ‘‘N’”’ position Yes

Shift to position other than ‘“P’’ and BF
uN” No

If N.G., replace inhibitor switch. HA
EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F). EL
e Resistance should decrease in response to temperature

increase.
Resistance: 100°C (212°F)

85.3 + 8.53 kQ
If N.G., replace EGR temperature sensor.

EF & EC-183
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SEFO54F

DISCONNECT

SEF349K

|
m

J

ey

=

SEF334H

SEF905K

SEC202B

Electrical Components Inspection (Cont'd)
ECCS RELAY, RADIATOR FAN RELAY FOR M/T
MODELS AND FUEL PUMP RELAY

Check continuity between terminals @) and 6).

Conditions Continuity

12V direct current supply Yes

between terminals @ and @

No current supply No

If N.G., replace relay.

NEUTRAL POSITION SWITCH

Check continuity between terminals @ and ®.

Conditions Continuity

Shift to Neutral position Yes

Shift to other position No

If N.G., replace relay.

RESISTOR
1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and ®.

Resistance: Approximately 2.2 kQ
If N.G., replace resistor.

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector. Then start engine.

2. Check continuity between terminals @ and ®.

Conditions Continuity

Steering wheel is being turned Yes

Steering wheel is not being turned No

lf N.G., replace power steering oil pressure switch.

RADIATOR FAN RELAYS-1, -2 AND -3 FOR A/T MODELS
Check continuity between terminals @ and ©, © and @®.

Conditions Continuity

12V direct current supply between Yes

terminals @ and @

No current supply No

If N.G., replace relay.

EF & EC-184



MULTIPORT FUEL INJECTION SYSTEM INSPECTION

FUEL PRES RELEASE @ L_]
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL.

ir
START _|

SEF823K

Fuel pump
fuse

SEFSO6K

= \ sesure Va

SEF034K

Releasing Fuel Pressure
Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

i
3.
4.

on
 

—
>

Turn ignition switch “ON”.
Perform ‘FUEL PRESSURE RELEASE” in ‘WORK
SUPPORT” mode with CONSULT.
Start engine.
After engine stalls, crank it two or three times to
release all fuel pressure.
Turn ignition switch off.

Remove fuse for fuel pump.
Start engine.
After engine stalls, crank it two or three times to
release all fuel pressure.
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 pres-
sure gauge might indicate incorrect readings.

N
w

 
— Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube
(engine side).

3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.

5. Read the indication of fuel pressure gauge.
At idling:

Approximately 245 kPa (2.5 kg/cm’, 36 psi)
A few seconds after ignition switch is turned OFF to
ON:

Approximately 294 kPa (3.0 kg/cm’, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vac-

uum hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.

EF & EC-185
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Vacuum Fuel pressure

SEF718B

Engine front

Loosen in numerical order.

SEF590K

SEF591K

Tighten in numerical order.

SEF592K

Fuel Pressure Check (Cont'd)
9. Start engine and read indication of fuel pressure gauge as

vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation
Release fuel pressure to zero.
Disconnect injector harness connectors.
Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Remove injectors with fuel tube assembly.aro

nn

6. Push out any malfunctioning injector from fuel tube assem-
bly.

Do not extract injector by pinching connector.

7. Replace or clean injector as necessary.
8. Install injector to fuel tube assembly.

Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of silicone oil.

9. Install injectors with fuel tube assembly to intake manifold.
Tighten fuel tube bolts to the specified torque.

Tightening procedure:
1) Tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1

kg-m, 6.9 to 8.0 ft-lb).
2) Tighten all bolts to 21 to 26 N-m (2.1 to 2.7

kg-m, 15 to 20 ft-lb).
10. Install fuel hoses to fuel tube assembly.
Lubricate fuel hoses with a smear of silicone oil.
11. Reinstall any parts removed in reverse order of removal.
CAUTION:
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.

EF & EC-186



EVAPORATIVE EMISSION SYSTEM

Description

. EGR and canister control solenoid valve
To air cleaner

Fue! tank

| Throttle chamber

Fuel check valve

Intake
Vapor vent line \ manifold

fof =

Main purge
orifice ———

' L Purge control
a valve \

> =—_>

KH
Fuel filler cap Constant
with vacuum: urge orificerelief valve purg

SA Carbon canister
cS
WT

J Air
@ Fuel vapor

MEF144D

The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals 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 man-
ifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge con-
trol valve opens and the vapor is sucked into the intake mani-
fold through both the main purge orifice and the constant purge
orifice.

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.

SEC424A
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont'd)
FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing.
2. Suck air through the cap. A slight resistance accompanied

by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. If valve is clogged or if no resistance is felt, replace cap as
an assembly.

SEC308A

FUEL CHECK VALVE
~

13 1. Blow air through connector on fuel tank side.
Fuel tank side A considerable resistance should be felt and a portion of air

flow should be directed toward the canister.
Co ir 2. Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank.
If fuel check valve is suspected of not properly functioning

Fuel vapor¢ p 3,
Carbon canister side in steps 1 and 2 above, replace it.
a &
> J »

SEC309A

EF & EC-188



CRANKCASE EMISSION CONTROL SYSTEM

Description

Se

: Fresh air

: Blow-by gas

: Blow-by gas during
high-load operation

Engine not runnin ..Oil separator or backfiring 9 Cruising

2B
Baffle plate

Idling or Acceleration
decelerating or high load

—p »

SEF347K

SEC137A

This system returns blow-by gas to both the intake manifold and
air inlet tubes.
The positive crankcase ventilation (P.C.V.) valve is provided to
conduct crankcase blow-by gas to the intake manifold.
During partial throttle operation of the engine, the intake man-
ifold sucks the blow-by gas through the P.C.V. 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 inlet tubes,
through the hose connecting air inlet tubes 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 tubes under
all conditions.

Inspection

P.C.V. (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from
P.C.V. valve; if the 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-189
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EMM

Le

EF &
EC.
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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-190



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

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling

kPa (kg/cm?, psi)

Approximately @l
Vacuum hose is connected 245 (2.5, 36)

Approximately
Vacuum hose is disconnected 994 (3.0, 43) MA

Inspection and Adjustment eM

. EGR TEMPERATURE SENSOR
Idle speed*1 rpm

No-load*2 Resistance 85.348.53 Le(in “N" position) 800 +50 [at 100°C (212°F)] ko
Air conditioner: ON 7 850 + 50

(in ‘'N”’ position)

Ignition timing 15° 2° B.T.D.C. HEATED OXYGEN SENSOR HEATER
Throttle position sensor idle 0.45 - 0.55 Resistance Q 3 - 1,000 FE
position Vv

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:

e Air conditioner switch: OFF CL
e Electric load: OFF (Lights, heater, fan & rear defogger) FUEL PUMP

Resistance Q Approximately 0.7

MIT
IGNITION COIL

Primary voltage Vv 12 IACV-AAC VALVE AT

Primary resistance , Resistance Q Approximately 10.0[at 20°C (68°F)] Q Approximately 1.0

Secondary resistance Approximately 10.0 FA
[at 20°C (68°F)] kQ PP yTM

INJECTOR
. RA

Resistance Q 10 - 14

MASS AIR FLOW SENSOR

Supply voltage Vv Battery voltage (11 - 14) BR
Output voltage V 1.3 - 1.7* RESISTOR

*: Engine is warmed up sufficiently and idling under no-load. Resistance kQ Approximately 2.2 ST

ENGINE COOLANT TEMPERATURE THROTTLE POSITION SENSOR BF
SENSOR

Accelerator pedal conditions Resistance kQ

Temperature °C ('F) Resistance kQ Completely released Approximately. 2 HA
20 (68) 2.1- 2.9 Partially released 2-10

50 (122) 0.68 - 1.00 Completely depressed Approximately 10 EL
80 (176) 0.30 - 0.33

EF & EC-191





ACCELERATOR CONTROL, FUEL &
EXHAUST SYSTEMS
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ACCELERATOR CONTROL SYSTEM

CAUTION:
e@ When removing accelerator cable, make a mark to indicate lock nut’s initial position.
e Check that throttle valve opens fully when accelerator pedal is fully depressed and that it returns to

idle position when pedal is released.
Check accelerator control parts for improper contact with any adjacent parts.
When connecting accelerator cable, be careful not to twist or scratch its inner wire.
For A/T throttle wire adjustment, refer to ‘“ON-VEHICLE SERVICE” in AT section.
Refer to EL section for A.S.C.D. cable adjustment.

Cable bracket

3-4
(0.3 - 0.4, 2.2 - 2.9)

Return spring

Accelerator pedal

(©): Nem (kg-m, ft-lb)

SFE234A

Lock nut Adjusting Accelerator Cable
) 8-11 Nem . : ‘ .

(0.8 - 1.1 kg-m, 1. Loosen lock nut, and tighten adjusting nut until throttle
5.8 - 8.0 ft-lb) drum starts to move.

2. From that position turn back adjusting nut 1.5 to 2 turns, and
fasten it with lock nut.

Accelerator cable

Adjusting nut

SFE248A

FE-2



FUEL SYSTEM

Special Service Tool

Tool number

(Kent-Moore No.) Description

Tool name @l

KV999G0010

(X38879) Ce C a
Fuel tank lock ring MA
socket N

EM

Fuel Tank Le
WARNING:
When replacing fuel line parts, be sure to observe the following: EF &
e@ Puta “CAUTION: INFLAMMABLE” sign in workshop. EC
e Be sure to furnish workshop with a CO, fire extinguisher.
e Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.
e Be sure to disconnect battery ground cable before conducting operations. FE
e Drain fuel from Fuel Tank and put drained fuel in an explosion-proof container and put lid on

securely. él

Lock riaie Cj 30 - 35 (3.1 - 3.6, 22 - 26) MT
Filler cap

Fuel pump & gauge

A ~~ a EA
SC)

RA

Fillerprotector BR
- 10.4

(0.80 - 1.06, 5.8 - 7.7) eT

BF

HA

EL

(): Nem (kg-m, ft-lb)

SEF235A

FE-3



FUEL SYSTEM
Fuel Tank (Cont'd)
REMOVAL

CAUTION:
e Do not disconnect any fuel line unless absolutely neces-

sary.

e Plug hose and pipe openings to prevent entry of dust or
dirt.

1. Release fuel pressure from fuel line. Refer to “Changing
Fuel Filter’ in MA section.

2. Remove inspection hole cover located under the rear seat.
3. Disconnect connectors under inspection hole cover.

4. Disconnect tubes.

5. Disconnect filler protector.
6. Disconnect filler tube.

Pie var BX \
ig BES =
EF eS 7. Remove fuel tank mounting bolts (three), and remove fuel
pe OL Ni tank as shown in the figure.
gy ! SS

SFE163A

FE-4



FUEL SYSTEM
Fuel Tank (Cont'd)
INSTALLATION
e installation procedure is basically the reverse order of

removal.

CAUTION:
e@ Do not kink or twist hose and tube when they are installed. Gl
e Do not tighten hose clamps excessively to avoid damaging

hoses.
e Becareful of designated direction of fuel check valve (Refer MA

to section EF & EC).
e Tighten bolts to specified torque. After installation, run

. engine and check for leaks at connections. EM
Fuel Pump and Gauge

REMOVAL Le
1. Release fuel pressure from fuel line.

Refer to ‘Changing Fuel Filter” in MA section. EP &
2. Remove inspection hole cover located beneath rear seat. EC
3. Disconnect connectors and fuel tubes.
4. Remove lock ring (Use S.S.T. X38879).

UFE004 CL

VN \? \ 5. Remove fuel gauge assembly and disconnect tubes and
Fuel gauge () connector. MT

; =\ ( i
Connector

— SFE165A

6. Remove fuel pump as shown in the figure.

BR

ST

BF

nA

INSTALLATION
e installation procedure is basically the reverse order of

removal.

CAUTION:
e Always replace O-ring with a new one.

Align parts with alignment marks.
Tighten lock ring to specified torque.
After installation, run engine and check for leaks at connec-
tions.

SFE166A

FE-5



EXHAUST SYSTEM

CAUTION:
e Always replace exhaust gaskets with new ones when reas-

sembling.
If gasket is left on flange surface, scrape off completely as
shown at left.

e With engine running, check all tube connections for exhaust
gas leaks, and entire system for unusual noises.

e After installation, check to ensure that mounting brackets
and mounting insulators are free from undue stress. If any
of the above parts are not installed properly, excessive

SFE180A noise or vibration may be transmitted to the vehicle body.

13 - 16(0) 43 - 55 OD te ie.
(4.4 - 5.6, 32 - 41) 9 - 12)

(0) 13 - 16 ~~
(1.3 - 1.6, 9 - 12) | E

43 - 55 (0) 13 - 16
(4.4 - 5.6, 32 - 41) a (1.3 - 1.6, 9 - 12) Qe

1s) 54-65 L o) 43. 55 Gasket 69 we
(0.52 - 0.66, 3.8 - 4.8 . '

\e) a—
oe (4A - 86, 32-41). .

“too tou

© 13 - 16 7
(1.3 - 1.6, 9 - 12)

(0) 43 - 55
(4.4 - 5.6, 32 - 41)

Gasket ><)

Vi 21 - 26 (2.1 - 2.7, 15 - 20)
(0) : Nem (kg-m, ft-lb)

SFE316A

FE-6
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PRECAUTION AND PREPARATION

Precaution
WARNING:
After cleaning the clutch disc, wipe it with a dust collector. Do
not use compressed air.

Special Service Tools
*: Special tool or commercial equivalent

Tool number

(Kent-Moore No.) Description

Tool name

KV30101000* Installing clutch cover and clutch disc

(J33213)

Clutch aligning bar

$T20050010 Inspecting diaphragm spring of clutch

( — ) cover
Base plate

$T20050100 Inspecting diaphragm spring of clutch

( — )
Distance piece

cover

$T20050240*

( — )
Diaphragm spring

adjusting wrench

Adjusting unevenness of diaphragm

spring of clutch cover

CL-2



CLUTCH SYSTEM

CHCKOIO
KEEC)

Clutch pedal bracket

Insulator

Assist spring

Stopper rubber

Withdrawal lever

Clutch cover

(©) 16 - 22

CR
E 

RCIC
ECKC

)

\
@

(0.8 - 1.1, 5.8 - 8.0)

em (kg-m, ft-lb)
-S.A. models only

Clutch disc

Return spring

Clutch lever

Release bearing

Clutch pedal

Stopper rubber

CL-3

*

(C)

G@e@
eeQ 

@

% (0) 12 - 15
(1.2 - 1.5, 9 - 11)

(3 (0) @ Pedal stopper
16 - 22 (1.6- 2.2, 12 - 16)
e A.S.C.D. cancel switch
12 - 15 (1.2 - 1.5, 9 - 11)

5 NpPly lithium-based grease including molybdenum disulphide.
* :U

SCL428

Pedal stopper or A.S.C.D. can-
cel switch

Lock nut

Lock nut

Fulcrum pin

Clutch interlock switch

MA

EM

Le

EF
EC

FE

Mr

AT

PA

RA

BR

ST

BF

EL



INSPECTION AND ADJUSTMENT

Lock nut

¢ ees bracket

Pedal stopper or
A.S.C.D. cancel switch

Melt sheet

Dash lower
panel

SCL422

Adjusting nut

SCL423

T8
sal OX

Fully
as

‘Stopper
rubber

Clutch intertock
switch

Lock nut

SCL426

Adjusting Clutch Pedal
1. Adjust pedal height with pedal stopper or A.S.C.D. cancel

- switch.
Pedal height “H”’:

159.5 - 169.5 mm (6.28 - 6.67 in)
Adjust withdrawal lever play ‘‘B’’ according to the follow-
ing procedure.
Push withdrawal lever by hand until resistance is felt, and
then tighten adjusting nut.
Turn back adjusting nut 2.5 to 3.5 turns, and then tighten
lock nut.

Withdrawal lever play “B”’:
2.5 - 3.5 mm (0.098 - 0.138 in)

Lock nut:
(0): 3 - 4N-m (0.3 - 0.4 kg-m, 2.2 - 2.9 ft-Ib)

As a final check, measure pedal free travel at center of
pedal pad.

Pedal free travel ‘‘A”’:
10.8 - 15.1 mm (0.425 - 0.594 in)

U.S.A. models only
Adjust clearance ‘‘C’’ between stopper rubber and
threaded end of clutch interlock switch while depressing
clutch pedal fully.

Clearance “‘C’’:
0.1 - 1.0 mm (0.004 - 0.039 in)

CL-4



CLUTCH RELEASE MECHANISM

Winaan

~ » a Withdrawal lever Gl
° MA

Return spring

EM
Clutch lever
assembly

* Pay attention to Le
direction of
bearing retainer.

EF
EC

i] h ] i a - ra oe .© : Apply lithium-based grease including mo release bearing ae. Retaining pin EE
molybdenum disulphide.

SCL424

REMOVAL AND INSTALLATION

@ Remove release bearing by pulling bearing retainers out- (WT
ward.

AY

PA

RA

e Align retaining pin with cavity of clutch housing and tap out
retaining pin. BR

INSPECTION

Check the following items, and replace if necessary. ST
e Release bearing, to see that it rolls freely and is free from

noise, cracks, pitting or wear.
e Release sleeve and withdrawal lever rubbing surface, for BF

wear, rust or damage.

SCL149 AA

LUBRICATION

e Apply recommended grease to contact surface and rubbing &L
surface.

Lithium-based grease @ Too much lubricant might damage clutch disc facing.
including molybdenum
disulphide

SCL150

CL-5



CLUTCH DISC AND CLUTCH COVER
Adjusting Clutch Pedal

© : Apply lithium-based grease including
molybdenum disulphide.

Flywheel 0) 22-29N-m
(2.2 - 3.0 kg-m, 16 - 22 ft-lb)

Clutch disc
® Do not clean in solvent.
@ When installing, be careful that grease from

main drive shaft does not adhere to clutch disc.

Clutch cover

SCL270

Clutch Disc

INSPECTION

'TUTTT
TeT

0.3
 

mm
 

(0.0
12 

in
)

Check clutch disc for wear of facing.
Wear limit of facing surface to rivet head:

0.3 mm (0.012 in)

SCL229

e@ Check clutch disc for backlash of spline and runout of fac-
ing.

Maximum backlash of spline (at outer edge of disc):
215TBL 0.9 mm (0.035 in)

Runout limit:
1.0 mm (0.039 in)

Distance of runout check point (from hub center):
215TBL 102.5 mm (4.04 in)

e Check clutch disc for burns, discoloration or oil or grease
leakage. Replace if necessary.

SCL221

CL-6



CLUTCH DISC AND CLUTCH COVER

L)

\ \s720050100 ( - )
$T20050010 ( )

SCL219

Dial gauge

SCL349

SCL429

Clutch Cover and Flywheel

INSPECTION AND ADJUSTMENT
Set Tool and check height and unevenness of diaphragm

Diaphragm spring height ‘“‘A”’:
C215S 30.5 - 32.5 mm (1.201 - 1.280 in)

Check thrust rings for wear or damage by shaking cover MA
assembly and listening for chattering noise, or lightly ham-
mering on rivets for a slightly cracked noise. Replace
clutch cover assembly if necessary. EM
Check pressure plate and clutch disc contact surface for
slight burns or discoloration. Repair pressure plate with
emery paper. Le

Check pressure plate and clutch disc contact surface for
deformation or damage. Replace if necessary. EE

EC

PE

Adjust unevenness of diaphragm spring with Tool.
Uneven limit: MT

0.7 mm (0.028 in)

AT

FA

RA

FLYWHEEL INSPECTION

e@ Check contact surface of flywheel for slight burns or discol- BR
oration. Repair flywheel with emery paper.

e Check flywheel runout.
Runout (Total indicator reading): ST

Flywheel
Less than 0.15 mm (0.0059 in)

BF

HA

INSTALLATION

e Insert Tool into clutch disc hub when installing clutch cover &L
and disc.

e Tighten bolts in numerical order.
e Be careful that grease does not contaminate clutch facing.

CL-7



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

General Specifications
CLUTCH CONTROL SYSTEM CLUTCH COVER

Type of clutch control Mechanical type Engine SR20DE

Model! C215S

Full-load N (kg, !b) 4,413 (450, 992)

CLUTCH DISC
Unit: mm (in)

Engine , SR20DE

Model 215TBL

Facing size
: : ; : 215 x 140 x 3.5

(Outer dia. x inner dia. x thick- (8.46 x 5.51 x 0.138)
ness)

7.6 - 8.0
Thickness of disc assembly (0.299 - 0.315)

with load with 3,923 N

(400 kg, 882 Ib)

Inspection and Adjustment
CLUTCH PEDAL CLUTCH COVER

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

Pedal height* 159.5 - 169.5 (6.28 - 6.67) Cover model C215S

Pedal free travel 10.8 - 15.1 (0.425 - 0.594) . . : 30.5 - 32.5
Diaphragm spring height (1.201 - 1.280)

Withdrawal lever play 2.5 - 3.5 (0.098 - 0.138) : :

*: Measured from surface of melt sheet to surface of pedal pad.
Uneven limit of diaphragm spring toe
height ‘‘A”’

0.7 (0.028)

CLUTCH DISC
Unit: mm (in)

Disc model 215TBL

Wear limit of facing

surface to rivet head 0.3 (0.012)
Runout limit of facing 1.0 (0.039)

Distance of runout check point (from 102.5 (4.04)
hub center)

i backlash of spliMaximum acklash of spline (at outer edge 0.9 (0.035)

of disc)

CL-8



MANUAL TRANSAXLE
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PREPARATION

Special Service Tools

Tool number

(Kent-Moore No.)

Tool name

Description

KV38107700

( — )
Preload adapter

Measuring turning torque of final
drive assembly

Selecting differential side bearing
adjusting shim (Use with

KV38 106000.)

KV38106000

( — )
Height gauge adapter

(differential side bear-
ing)

Selecting differential side bearing

adjusting shim (Use with KV38105900
or KV38107700.)

KV32101000 Removing and installing retaining pin
(J25689-A)

Pin punch

$T22730000 Removing 5th main gear

(J25681)

Puller

$T30031000 Removing differential side bearing
(J22912-01) inner race (F32A)
Puller Removing 3rd and 4th synchronizer

Measuring wear of 2nd & 3rd baulk
ring

$T30021000 Removing 5th synchronizer
(J22912-01)

Puller

$T33290001 Removing differential oil seal
(J34286) Removing differential side bearing
Puller outer race

KV31103000 Installing differential oil seal
( — ) (Use with $T35325000.)
Drift (Except for F32V left side)

a: 59 mm (2.32 in) dia.

b: 49 mm (1.93 in) dia.

MT-2



PREPARATION

Special Service Tools (Cont’d)

Tool number

(Kent-Moore No.) Description

Tool name

$T35325000 Installing differential oil seal

( — ) (Use with KV31103000.)
Drift handle

KV38102100 Installing input shaft rear bearing
(J25803-01) a: 44 mm (1.73 in) dia.
Drift b: 24.5 mm (0.965 in) dia.

$T33200000 Installing mainshaft front bearing

(J26082) a: 60 mm (2.36 in) dia.

Drift b: 44.5 mm (1.752 in) dia.

$T22350000 Installing input shaft front bearing

(J25678-01) a: 34 mm (1.34 in) dia.

Drift b: 28 mm (1.10 in) dia.

D
a

$T22452000 Installing 1st & 2nd synchronizer

( — ) Installing 3rd & 4th synchronizer

Drift a: 45 mm (1.77 in) dia.
OS b: 36 mm (1.42 in) dia.

a

$T37750000 Installing 5th main gear

(J25863-01) Installing input shaft oi! seal

Drift Installing 5th synchronizer
a: 40 mm (1.57 in) dia.

b: 31 mm (1.22 in) dia.

$T30621000 Installing differential side bearing

(J25742-5) outer race (F32A and right side of
Drift F32V)

(Use with ST3061 1000.)

a: 79 mm (3.11 in) dia.

b: 59 mm (2.32 In) dia.

$T30611000 (Use with ST30621000.)
(J25742-1)

Drift handle

MT-3

Gl

MA

EM

Le
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PREPARATION

Commercial Service Tools

Tool name Description

Puller Removing input shaft front bearing
Removing mainshaft rear bearing

Drift Installing differential side bearing

inner race (F32V right side and F32A)

a: 56 mm (2.20 in) dia.

b: 50.5 mm (1.988 in) dia.

Drift Installing striking rod oil seal

a: 38 mm (1.50 in) dia.

b: 32 mm (1.26 in) dia.

Drift Installing differential oi! seal (F32V
left side)

a: 88 mm (3.46 in) dia.

b: 72 mm (2.83 in) dia.

Drift Installing differential side bearing

outer race (F32V left side)

a: 104 mm (4.09 in) dia.

b: 98 mm (3.86 in) dia.

Drift Installing differential side bearing

inner race (F32V left side)

a: 91 mm (3.58 in) dia.

b: 81 mm (3.19 in) dia.

MT-4



ON-VEHICLE SERVICE

(6) iT: rst Replacing Oil Seal
qa A y, DIFFERENTIAL OIL SEAL
\e om 1. Drain gear oil from transaxle.
pL | w (Coxe 2. Remove drive shafts — Refer to section FA. @

\ 4 a 3. Remove differential oil seal.

TIAA m
= DX

SMT563A EM

4. Install differential oil seal.

e@ Apply multi-purpose grease to seal lip of oil seal before Le
installing.

5. Install drive shafts — Refer to section FA. EF

EC

FE

SMT793B CL

@ F32A @ F32vV MT
6 mm (0.24 in)

AT

| FA

BR

Left side Right side
Left side Right side ST

Drift: F32A and right side of F32V
'KV31103000 ( — ) & ST35325000( — )

F32V left side BF
Suitable drift: The size is shown in “PREPARATION”.

SMT790B
HA

; Kv32101000 y STRIKING ROD OIL SEAL
Py (025689-A) 1. Remove transaxle control rod from yoke. EL

2. Remove retaining pin of yoke.

e Be careful not to damage boot.

SMT742B

MT-5



ON-VEHICLE SERVICE
Replacing Oil Seal (Cont'd)

Striking rod 3. Remove striking rod oil seal.
oil seal> }

2 aN Daft NS.

acs at 9
/

SMT743B

4. Install striking rod oil seal.

e@ Apply multi-purpose grease to seal lip of oil seal before
installing.

I SMT570A

Check of Position Switch

BACK-UP LAMP SWITCH
Neutral switch . oo.
harness e@ Check continuity.

DISCONNECT DISCONNECT

Reverse lamp
switch harness
connector connector

Gear position Continuity

an Reverse Yes
Except reverse No

NEUTRAL SWITCH
SMT715B i.

@ Check continuity.

Gear position Continuity

Neutral Yes

Except neutral No

MT-6



REMOVAL AND INSTALLATION

D7. ii)Yo Drive shaft
Saez

Knuckle
spindle
upper

nut

| \

SMT656B

Removal
1. Remove battery negative terminal.
2. Remove air duct.

@l

MA

EM
3. Disconnect clutch control cable from transaxle.
4. Disconnect speedometer cable from transaxle. LC
5. Disconnect back-up lamp switch, neutral switch and ground

harness connectors.
EF
EC

FE

GL
6. Remove starter motor from transaxle.

MT

AT

FA

RA

7. Remove shift control rod and support rod from transaxle.
8. Drain gear oil from transaxle. BR
9. Remove exhaust front tube.

ST

BF

HA

10. Draw out drive shafts from transaxle — Refer to section FA.

EL

MT-7



REMOVAL AND INSTALLATION
Removal (Cont’d)
11. Support engine by placing a jack under oil pan.
CAUTION:
Do not place jack under oil pan drain plug.
12. Remove rear and L.H. mounts.

13. Raise jack for access to lower housing bolts. Remove bolts.
Lower jack.

member

oy©

Ss SMT658B

i

14. Remove bolts securing transaxle.
15. Lower transaxle while supporting it with a jack.

Support
engine |

oil pan. P

oe SMT659B

© MIT to engine Installation
@ Engine to M/T Tightening t

ightening torque com .
Bolt No. N-m (kg-m, ft-lb) e” mm (in)

@ 70 - 79 (7.1 - 8.1, 51 - 59) 55 (2.17)

@ 70 - 79 (7.1 - 8.1, 51 - 59) 65 (2.56)

(6) 30 - 40 (3.1 - 4.1, 22 - 30) 35 (1.38)

CO) 30 - 40 (3.1 - 4.1, 22 - 30) 45 (1.77)

e Reinstall any part removed.
SMT661B

MT-8



TRANSAXLE GEAR CONTROL

©B@QOO
OWO

Control lever knob

Boot

Control lever socket
Control lever

insulator

Seat

Bushing

O-ring

(1.4 - 1.8, 10 - 13)

CR
OR

C 
TO

RE
 

TO
RO

Dust boot

Plate bolt

Transaxle hole cover

Support rod

Plate

Collar

Bushing

MT-9

22 - 29

(©):

®BSO@
edO@

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

(2.2 - 3.0, 16 - 22)

- 17)

Nem (kg-m, ft-lb)

SMT791B

Collar

Bushing

Control rod

Return spring

Return spring rubber

Holder bracket

Mass damper

@l

MA

EM

Ke

EF
EC

FE

CL

AT

FA

RA

BR

ST

BF

HA

EL



MAJOR OVERHAUL

Case Components ©) 37-50
(0.38 - 0.51, 2.7 - 3.7)

Mating surface to
transmission case

Ql) 9 Eaiiseal lip
@) 9B seal tip

@
OJ 16 - 21 (1.6 - 2.1, 12 - 15)

© (U)10 - 20 (1.0 - 2.0, 7 - 14)
Thread of bolt o

—

@ Ra Mating surface to

MC. Q0 P20 - 29
. (2.0 - 3.0,@ 14 - 22)

transmission case 
(PE) of batt

9 IEGa Seal lip

Mes - 83
(0.64 - 0.85, 4.6 - 6.1)

|| Mating surface to ©transmission case

*
fa Mating

Surface to
transmission C
case

3-8. (0) 26 - 30 (2.7 - 3.1, 20 - 22)
(0.64 - 0.85,

- 4.6 - 6.1) (3 (©) 25 - 34 (2.5 - 3.5, 18 - 25)
Thread of bolt (UJ: Nem (kg-m, ft-lb)

() ©) 20 - 29(2.0 - 3.0, 14-22) (2 (9S Seal lip Ra (Neean genuine part: KP610-00250) or equivalent.
Thread of bolt PA©): Apply locking sealant.

* : Select proper thickness.

SMT764B

@ Clutch housing @ O-ring @ Bearing retainer
@) Reverse idler shaft @ Case cover Striking rod oil seal
@) Input shaft oil seal @) Reverse lamp switch @® Boot
@ Oil pocket (2) Differential oil seal @) Neutral switch

© Bearing retainer @® Drain plug @) Differential oil seal
© Filler plug @ Transmission case @) O-ring

@ Air breather ® Oil gutter @) Speedometer pinion assembly
Welch plug 6) Oil channel

MT-10



MAJOR OVERHAUL

®BOSSOPO@MSSOGBO
SOODOHOOWO

©) : Nem (kg-m, ft-lb)

Reverse idler gear

Reverse idler bushing

Reverse iaier spacer

Snap ring

Spacer

Input shaft front bearing

Input shaft

5th gear needle bearing

5th input gear

Baulk ring

Coupling sleeve

Spread ring

Insert spring

5th gear synchronizer hub

Spread ring

5th stopper

Snap ring

Input shaft bearing

Mainshaft front bearing

Steel ball

Mainshaft

ist main gear

* : Select proper thickness.
PAG: Apply locking sealant.

O®GBSSSGSSSS
SOGSSSOOS 

OO
O

Gear Components

Baulk ring

ist gear needle bearing

Reverse main gear
(Coupling sleeve)

Insert spring

ist & 2nd synchronizer hub

2nd outer baulk ring

2nd gear synchronizer cone

2nd inner baulk ring

2nd main gear

2nd & 3rd bushing

3rd main gear

3rd inner baulk ring

3rd gear synchronizer cone

3rd outer baulk ring

Coupling sleeve

3rd & 4th synchronizer hub

Insert spring

Baulk ring

4th main gear

4th gear bushing

5th main gear

MT-11

(0.38 - 0.51,
2.7 - 3.7)

ce)
®
®
@

®
60)
6)
&)
63)
64)
65)

§6)
6)

63)
60)
iD)
@)
63)

SMT792B

Spacer

Mainshaft rear bearing

C-ring

C-ring holder

Snap ring

Snap ring

Differential side bearing

Speedometer stopper

Speedometer drive gear

Differential case

Viscous coupling
Differential side bearing
adjusting shim

Differential side bearing

Final gear

Retaining pin

Thrust washer

Pinion mate gear

Thrust washer

Side gear

Pinion mate shaft

RA

BR

ST

BF

HA

EL



MAJOR OVERHAUL

Shift Control Components

®—g

06 W)12-16
(1.2 - 1.6, 9 - 12)

(© Plug thread

(0.64 - 0.85, 4.6 - 6.1)

ka ©

() : N-m (kg-m, ft-lb)
Aw: Apply locking sealant.

* : Select proper length.
yw : Select proper part. Adjustment is required.

SMT716B

@) Check plunger @ Shift check ball @) Control bracket pin
@ Select return spring €2) Check spring @) Retaining pin
@ O-ring 43) Fork shaft supporting spring @) Striking rod
(@) Check sleeve @ Fork shaft @ Retaining pin
() Striking lever @5) 5th shift fork @) Yoke

® Snap ring (8) Shift cap Reverse check plug
@ Striking interlock @ 3rd & 4th shift fork @) Check ball (Large)

Reverse brake cam Shift cap Check ball (Small)

@ Reverse check cam spring 49) 1st & 2nd shift fork ‘@) Stopper pin
@®) Check ball plug @0) Control bracket

MT-12



DISASSEMBLY

1. Remove case cover.
2. Remove mainshaft bearing snap ring.

Gl

MA

EM
3. Remove transmission case while slightly tilting it to prevent

5th shift fork from interfering with case. Le

EP &
EC

FE

SMT666B CL

4. Draw out reverse idler spacer and fork shaft.

AT

FA

SMT667B RA

5. Remove 5th and 3rd & 4th shift forks.

e Be careful not to lose shifter cap. BR

ST

BF

HA
6. Remove control bracket with ist & 2nd shift fork.

TTY EL

ist & 2nd shit ay

/ We mel Le
SMT668B

MT-13



DISASSEMBLY

7. Remove gear components from clutch housing.
a. Remove input shaft front bearing retainer securing bolts.

hea, yf

tps HAD}
Se SUL eee NS

Bearing retainer SUD 4
SMT669B

b. Remove input shaft with bearing retainer, mainshaft
assembly and reverse idler gear.

e Always withdraw mainshaft straight out. Failure to do so
can damage resin oil channel on clutch housing side.

e Do not draw out reverse idler shaft from clutch housing
because these fittings will be loose.
When removing input shaft, be careful not to scratch oil
seal lip with shaft spline.

c. Remove final drive assembly.

Final drive
assembly

S 7,

p11, WO,
III, SEARS<i Odd

y y

“mae os

8. Remove oil pocket, shift check ball, check spring and check
Check spring ~ ball plug.

Shift check ball
Check ball plug

SMT648A

9. Drive retaining pin out of striking lever, then remove strik-
KV32101000 ing rod, striking lever and striking interlock.
(J25689-A) e Select a position where retaining pin does not interfere

with clutch housing when removing retaining pin.

SMT599A

e Be careful not to damage oil seal lip, when removing strik-
ing rod. If necessary, tape edges of striking rod.

MT-14



DISASSEMBLY

Reverse
check plug

Reverse
/ check spring

Cc

3) Ag °—Check ball

heck ball (Large)

SMT584)

Check sleeve
assembly

SMT585

10.

11.

‘Remove reverse check plug, then detach reverse check
spring and check balls.
If the smaller ball does not come out, remove it together
with check sleeve assembly.

Remove check sleeve assembly.

MT-15

@l

MA

EM

Le

EF
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FE

CL
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BF

HA

EL



REPAIR FOR COMPONENT PARTS

Input Shaft and Gears

DISASSEMBLY
1. Before disassembly, check 5th input gear end play.

Gear end play: 0.18 - 0.31 mm (0.0071 - 0.0122 in)
e If not within specification, disassemble and check contact

surface of gear, shaft and hub. Then check clearance of
snap ring groove — Refer to ‘“‘Assembly — Input Shaft and
Gears”’.

Needie bearing

SMT734A

2. Remove snap ring and 5th stopper. |

SMT673B

= 5th input gear 3. Remove 5th synchronizer, 5th input gear and Sth gear nee-
ER, dle bearing.

Set Tool below
5th input gear.

5th synchronizer hub

$T30021000

. (J22912-01)

SMT506C

4. Remove snap ring of input shaft front bearing and input
gear spacer. .

5. Pull out input shaft front bearing.
6. Remove bearing retainer.

INSPECTION

Gear and shaft
@ Check shaft for cracks, wear or bending.
e@ Check gears for excessive wear, chips or cracks.

SMT602A

MT-16



REPAIR FOR COMPONENT PARTS

Shifting insert

portion

SMT387A

gear clearance it
Baulk ring to

SMT140

SMT148A

SMT736A

Spring

Insert

a
SMT761B

Input Shaft and Gears (Cont'd)
Synchronizer
e Check spline portion of coupling sleeves, hubs and gears

for wear or cracks.
@ Check baulk rings for cracks or deformation.
@ Check insert springs for wear or deformation. @l

MA

EM

e@ Measure clearance between baulk ring and gear.
Clearance between baulk ring and gear: LC

Standard
1.0 - 1.35 mm (0.0394 - 0.0531 in)

Wear limit EP &
0.7 mm (0.028 in) EC

PE

CL

Bearing

e@ Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

AY

PA

RA

ASSEMBLY
1. Assemble 5th synchronizer. BR

ST

BF

HA

e Becareful not to hook front and rear ends of spread spring
to the same insert. EL

MT-17



REPAIR FOR COMPONENT PARTS

$T22350000
(J25678-01)

Bearing retainer

SMT731

Snap ring

SMT708B

5th
synchronizer
hub

SMT779A

SMT591

End play

Gear-~\ Feeler gauge
L

=
Needle bearin
or bushing ¢

Input Shaft and Gears (Cont'd)
2. Install bearing retainer.
3. Press on input shaft front bearing.
4. Install input gear spacer.

5. Select proper snap ring of input shaft front bearing to min-
imize clearance of groove in input shaft and then install it.

Allowable clearance of groove:
0 - 0.1 mm (0 - 0.004 in)

Snap rings of input shaft front bearing:
Refer to S.D.S.

6. Install 5th gear needle bearing, 5th input gear, 5th synchro-
nizer and 5th stopper.

7. Measure gear end play as a final check — Refer to ‘‘Dis-
assembly — Input Shaft and Gears’”’.

8. Select proper snap ring of 5th synchronizer hub to minimize
clearance of groove in input shaft and install it.

Allowable clearance of groove:
0 - 0.1 mm (0 - 0.004 in)

Snap ring of 5th synchronizer:
Refer to S.D.S.

Mainshaft and Gears

DISASSEMBLY

1. Before disassembly, measure gear end play.
Gear end play:

1st main gear
0.18 - 0.31 mm (0.0071 - 0.0122 in)

2nd-4th main gear
0.20 - 0.30 mm (0.0079 - 0.0118 in)

elf end play is not within the specified limit, disassemble and
check the parts.

MT-18



REPAIR FOR COMPONENT PARTS

<S3— Snap ring

eS— C-ring holder

So— C-ring

NUTT TIS
Irina

SMT676B

SMT677B

by arrows.

Hook tool under
flange as indicated

SMT593

RUN rote “CY
i WSS ~\
A SY

NY

SMT134C

$T30031000
(J22912-01)

Drift

SMT766B

Mainshaft and Gears (Cont'd)
2. Remove mainshaft rear bearing snap ring, C-ring holder

and C-rings.

3. Remove mainshaft bearing and spacer.

4. Remove 5th main gear.

5. Remove 4th main gear, 4th gear bushing and steel ball.
e Take care not to lose steel ball.

6. Remove 3rd & 4th synchronizer and 3rd main gear.

MT-19

MA

EM

Le

EF &
EC

FE

CL

AT

FA

RA

BR

ST

BF

HA

EL



REPAIR FOR COMPONENT PARTS

2nd & 3rd
gear bushing

1st & 2nd
synchronizer
hub

1st
main gear

SMT604A

SMT719B

gear clearance Hk

a d

Baulk ring to

Mainshaft and Gears (Cont'd)
7. Remove 2nd & 3rd bushing and 2nd main gear.

e Take care not to lose the steel ball.

8. Remove 1st & 2nd synchronizer hub and ist main gear.

INSPECTION

Gear and shaft
e Check shaft for cracks, wear or bending.
e@ Check gears for excessive wear, chips or cracks.

Synchronizer
@ Check spline portion of coupling sleeves, hubs and gears

for wear or cracks.
e Check baulk rings for cracks or deformation.
e Check insert springs for deformation.

e@ Measure clearance between baulk ring and gear.
Clearance between baulk rings and gears,
for 1st and 4th gear only:

Standard
1.0 - 1.35 mm (0.0394 - 0.0531 in)

Wear limit
0.7 mm (0.028 in)

@ 2nd and 3rd gears have inner and outer baulk rings and so
have different measurements.

SMT140

Outer baulk ring
Synchronizer

Inner baulk ring cone 3

$T30031000 A )

(J22912-01)

@
Synchronizer cone

$T30031000
(J22912-01)

SMT420C

MT-20



REPAIR FOR COMPONENT PARTS

SPD715

SMTO089C

1st main
gear « 2nd main

gear

SMT701B

SMT683B

Mainshaft and Gears (Cont'd)
@ Measure wear of 2nd and 3rd baulk ring.
a. Place baulk rings in position on synchronizer cone.
b. While holding baulk ring against synchronizer cone as far

as it will go, measure dimensions ‘‘A’”’ and ‘‘B’’.
Standard:

A 0.7 - 0.9 mm (0.028 - 0.035 in) G
B 0.6 - 1.1 mm (0.024 - 0.043 in)

Wear limit: MA
0.2 mm (0.008 in)

c. If dimension ‘A’ or ‘‘B” is smaller than the wear limit,
replace baulk ring. EM

Bearing
e@ Make sure bearings roll freely and are free from noise, L@

cracks, pitting or wear.
@ The mainshaft front bearing cannot be re-used. It must be EE &

replaced once removed. EC

FE

CL
ASSEMBLY

1. Install ist gear needle bearing, 1st main gear and baulk
ring.

2. Press on 1st & 2nd synchronizer hub.

AY

PA

RA

e Ensure correct fitting of 1st & 2nd synchronizer hub.

BR

ST

BIF

| HA
3. Install 2nd synchronizer cone, outer & inner baulk ring and

ist & 2nd coupling sleeve. EL

MT-21



REPAIR FOR COMPONENT PARTS

2nd & 3rd gear
bushing

2nd main -*
gear

Steel ball

SMT421C

SMTO390C

4th main a
gear

3rd main

D goer

SMT702B

b<- 4th main gear

4th bushing

Steel ball

Ty 3\ SMT422C

$T37750000
(J25863-01)

ANN

SMT091C

Mainshaft and Gears (Cont'd)
4. Install steel ball, 2nd main gear, 2nd & 3rd bushing.
@ Apply gear oil to 2nd & 3rd bushing before installing it.
e@ Apply multi-purpose grease to steel ball before installing it.
@ 2nd & 3rd bushing has a groove in which steel ball fits.

5. Install 3rd main gear, synchronizer cone, outer & inner
baulk ring.

6. Press on 3rd & 4th synchronizer hub.

e Ensure correct fitting of 3rd & 4th synchronizer hub.
7. Install 3rd & 4th coupling sleeve and 4th baulk ring.

8. Install steel ball, 4th bushing and 4th main gear.
Apply multi-purpose grease to steel ball before installing it.

@ 4th bushing has a groove in which steel ball fits.

9. Press on 5th main gear.

MT-22



REPAIR FOR COMPONENT PARTS

Mainshaft Mainshaft adjusting
spacer

>.
>

SMT423C

SMT710B

$T37750000
(J25863-01)

SMT092C

qSa— Snap ring

eS C-ring holder

SMT676B

SMT712B

Mainshaft and Gears (Cont'd)
10. Select proper mainshaft bearing spacer to give correct

bearing distance.
Bearing distance “C”’:

230.15 - 230.25 mm (9.0610 - 9.0649 in)
Spacers available:

Thickness mm (in) Part number

18.91 (0.7445)

18.98 (0.7472)

19.05 (0.7500)

19.12 (0.7528)

19.19 (0.7555)

19.26 (0.7583)

19.33 (0.7610)

19.40 (0.7638)

19.47 (0.7665)

32347-50J00

32347-50J01

32347-50J02

32347-50J03

32347-50J04

32347-50J05

32347-50J06

32347-50J507

32347-50508

11. Press on mainshaft rear bearing.

12. Select proper C-ring to minimize clearance of groove in
mainshaft and install it. |

Allowable clearance of groove:
0 - 0.1 mm (0 - 0.004 in)

Mainshaft C-rings:
Refer to S.D.S.

13. Install C-ring holder and snap ring.
14. Measure gear end play as the final check —

“Disassembly”.

MT-23
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REPAIR FOR COMPONENT PARTS

Final Drive

DISASSEMBLY
1. Remove final gear.
2. Remove speedometer drive gear by cutting it.

SMT696B

~ 7 3. Pull out differential side bearings.

e Be careful not to mix up the right and left bearings —

Drift RS5F32A(J22912-01)

SMT647

$T30031000

SMT490C

4. Remove viscous coupling.

5. Drive out retaining pin and draw out pinion mate shaft.
6. Remove pinion mate gears and side gears.

KV32101000
(J25689-A)

SMT492C

MT-24



REPAIR FOR COMPONENT PARTS

SMT431C

7 Viscous coupling

SMT508B

SPD715

Final Drive (Cont'd)
INSPECTION

Gear, washer, shaft and case
@ Check mating surfaces of differential case, side gears and

pinion mate gears.
e@ Check washers for wear. @l

MA

EM
Viscous coupling — RS5F32V

e Check case for cracks. Le
e Check silicone oil for leakage.

EF
EC

FE

CL
Bearing |
e@ Make sure bearings roll freely and are free from noise,

cracks, pitting or wear.

e@ When replacing tapered roller bearing, replace outer and
inner race as a set. AT

FA

RA

ASSEMBLY
— RS5F32A — BR

1. Attach side gear thrust washers to side gears, then install
pinion mate washers and pinion mate gears in place.

ST

BF

A
2. Insert pinion mate shaft.

e@ When inserting, be careful not to damage pinion mate EL
thrust washers.

MT-25



REPAIR FOR COMPONENT PARTS

Dial gauge

SMT493C

SMT769B

KV38107700

SMT770B

Final Drive (Cont'd)
3.

a.

b.

Measure clearance between side gear and differential case
with washers using the following procedure:
Set Tool and dial indicator on side gear.
Move side gear up and down to measure dial indicator
deflection. Always measure on both side gears.

Clearance between side gear and
differential case with washers:

0.1 - 0.2 mm (0.004 - 0.008 in)
If not within specification, adjust clearance by changing
thickness of side gear thrust washers.

Side gear thrust washers: Refer to S.D.S.

— RS5F32V —
1.

C.

Attach side gear thrust washer to side gear and install them
in differential case.
Then install pinion mate washers and pinion mate gears in
place.

Insert pinion mate shaft.

When inserting, be careful not to damage pinion mate
thrust washers.

Measure clearance between side gear and differential case
with washers following the procedure below:
Set Tool and dial indicator on side gear.
Move side gear up and down to measure dial indicator
deflection.

Clearance between side gear and differential case
with washers:

0.1 - 0.2 mm (0.004 - 0.008 in)
If not within specification, adjust clearance by changing
thickness of side gear thrust washers.

Side gear thrust washers for differential case side:

Thickness mm (in) Part number

0.75 - 0.80 (0.0295 - 0.0315) 38424-D2111

0.80 - 0.85 (0.0315 - 0.0335) 38424-D2112

0.85 - 0.90 (0.0335 - 0.0354) 38424-D2113

0.90 - 0.95 (0.0354 - 0.0374) 38424-D2114

0.95 - 1.00 (0.0374 - 0.0394) 38424-D2115

MT-26



REPAIR FOR COMPONENT PARTS

Final Drive (Cont'd)

Side gear thrust washer

)
A X

7) 8 Height
gauge | |

° fo}
o oO

Differential
case

Side gear Side gear thrust washer

‘Height gauge

Height
gauge Viscous

coupling

SMT507C

KV32101000
(J25689-A)

SMT494C

SMT711B

4. Measure clearance between side gear and viscous cou-
pling with washers following the procedure below.

a. Set remaining side gear with washer on pinion mate gears.
b. Measure distance ‘'X’’.

e Side gear might be uneven, so measure it in at least 4
places along the circumference and take an average read-
ing.

c. Measure dimension “Y”’.
Clearance between side gear and viscous coupling with
washers can be obtained by ‘‘X + Y — 2A”.

Specification: 0.1 - 0.2 mm (0.004 - 0.008 in)
d. If not within specification, adjust clearance by changing

thickness of side gear thrust washer.
Side gear thrust washers for viscous coupling side:

Refer to S.D.S.

— RS5F32A & RSSF32V —

5. Install retaining pin.

@ Make sure that retaining pin is flush with case.

6. Install viscous coupling — RS5F32V.

MT-27
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont'd)
7. Install final gear.

e Apply locking sealant to final gear fixing bolts before
installing them.

8. Install speedometer drive gear.

Chamfer

SMT772B

9. Press on differential side bearings.

Suitable

Shift Control Components

INSPECTION

e Check contact surface and sliding surface for wear,
scratches, projections or other damage.

Striking rod Control bracket

pe

Shift fork and
shifter cap

«

SMT093C

Striking lever (4

Reverse brake cam

7

mm @

SMTO99C

ADJUSTMENT OF INPUT SHAFT BRAKING MECHANISM
1. Install striking lever & rod, striking interlock assembly and

control bracket on clutch housing exactly.
e When installing contro! bracket on clutch housing, assure

protrusion beneath bracket is correctly seated.

SMT774B

MT-28



REPAIR FOR COMPONENT PARTS

1st & 2nd shifter

Height
gauge

Reverse brake cam

SMT728B

Reverse brake cam

Striking lever

Meee

Drift

SMT660A

Shift Control Components (Cont'd)
2. Measure maximum height ‘“‘H’”’ while shifting from neutral

to reverse position.
Maximum height “H”’:

67.38 - 67.86 mm (2.6528 - 2.6716 in)

Gl

MA

EM

Le

EF
EC

PE

CL

Measure clearance ‘‘C’’ between reverse brake cam and
striking lever while shifting to reverse position.

Clearance “C”’:
0.05 - 0.20 mm (0.0020 - 0.0079 in)

If ““H”’ or “C”’ is not within specification, replace the follow- AT
ing parts as a set.
e Striking lever assembly
e Striking interlock assembly (This includes reverse EA

brake cam.)
e Control bracket assembly

RA

BR

ST

BF

HA

Case Components

Input shaft oil seal EL
1, Drive out input shaft oil seal.

MT-29



REPAIR FOR COMPONENT PARTS
Case Components (Cont'd)
2. Install input shaft oil seal.

e Apply multi-purpose grease to seal lip of oil seal before
installing.

SMT751B

Input shaft rear bearing

1. Remove welch plug from transmission case.

SMT705B

2. Remove input shaft rear bearing by tapping it from welch
plug hole.

SMT704B

3. Install welch plug.
e Apply recommended sealant to mating surface of transmis-

sion case.

SMT705B

4. Install input shaft rear bearing.

KV38102100
(J25803-01)

SMT706B
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REPAIR FOR COMPONENT PARTS

f ANY Bearing
©) By retainer

SMT707B

SMT714B

Toward

SMT595| |

SMT752B

Case Components (Cont’d)
Mainshaft front bearing and oil channel
1. Remove mainshaft front bearing retainer.

2. Remove mainshaft front bearing.
3. Remove oil channel.

4. Install oil channel.

e Ensure that oil groove in oil channel always faces toward
oil pocket when installing it on clutch housing.

5. Install mainshaft front bearing.
6. Install mainshaft front bearing retainer.

Apply locking sealant to thread of screw before installation.

MT-31
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ADJUSTMENT

SMT645

KV38106000

l |
-

- KV38105900
( — )

ot

t

SMT495C

SMT496C

Differential Side Bearing Preload
If any of the following parts are replaced, adjust differential side
bearing preload.

e Differential case

e Differential side bearing

e Clutch housing

e Transmission case

—
_ Remove differential side bearing outer race (transmission

case side) and shim.
Reinstall differential side bearing outer race without shim.
Install final drive assembly on clutch housing.
Install transmission case on clutch housing.

Tighten transmission case fixing bolts to the specified
torque.

e
 

RO
N

5. Set dial indicator on front end of differential case.
6. Insert Tool all the way into differential side gear.
7. Move Tool up and down and measure dial indicator deflec-

tion.
8. Select shim considering bearing preload.

Suitable shim thickness = Dial indicator deflection +
Specified bearing preload

Differential side bearing adjusting shims:
Refer to S.D.S.

Bearing preload:
0.25 - 0.30 mm (0.0098 - 0.0118 in)

9. Install selected shim and differential side bearing outer
race.

10. Check differential side bearing turning torque.
a. Install final drive assembly on clutch housing.
b. Install transmission case on clutch housing.

e Tighten transmission case fixing bolts to the specified
torque.

c. Measure turning torque of final drive assembly.
_ Turning torque of final drive assembly
(New bearing):

2.9 - 6.9 N-m (30 - 70 kg-cm, 26 - 61 in-Ib)
@ When old bearing is used again, turning torque will be

slightly less than the above.

@ Make sure torque in close to the specified range.

e@ Changes in turning torque of final drive assembly per rev-
olution should be within 1.0 N-m (10 kg-cm, 8.7 in-Ib) with-
out binding.
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ASSEMBLY

1. Install striking rod, lever and interlock.
Cellophane tape . . . .

@ When inserting striking rod into clutch housing, tape edges
of striking rod to avoid damaging oil seal lip.

\ Gl

MA

sing SI Oil seal
4 SMT586 eM

Reverse 2. Install reverse check sleeve assembly.
check plug 3. Install check balls, reverse check spring and check plug.Reverse LC

/ check spring
§ Check ball (Large)
°—Check ball e ¢

PE

SMT584 CL

4. Check reverse check force.
Reverse check force: MT

4.9 - 7.4 N-m (50 - 75 kg-cm, 43 - 65 in-Ib)
e If not within specification, select another check plug having

a different length and reinstall it. AT
Available reverse check plugs:

Thickness mm (in) Part number EA

7.1 (0.280) 32188-M8002

smTeas 7.7 (0.303) 32188-M8003 BA

8.3 (0.327) 32188-M8001*

8.9 (0.350) 32188-M8004
BR

*Standard size check plug.

5. Install selected reverse check plug. ST
Apply locking sealant to thread of plug before installing it.

BF

HA

6. Install check ball plug, shift check ball and check spring.
Check spring 7. Install oil pocket.

Shift check ball EL
Check ball plug ~B

oN

AREA

CRE
SMT648A
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ASSEMBLY

SMT671B

QI, Anuet!
07, A

haberYY

ES olmn »: wet) }
ap 57SSS ap

SMT670B

AGH We Ze

weer Cc }
SS: KN

Bearing retainer Sly
| yw

SMT669B

SMT666

housing

SMT774B

8. Install gear components onto clutch housing.
a. Install final drive assembly.

b. Install input shaft assembly with bearing retainer, main-
shaft assembly and reverse idler gear.

e Be careful not to damage oil seal lip with splines of input
shaft while shaft is being inserted into clutch housing.

e Becareful not to damage oil channel when inserting main-
shaft into clutch housing.

c. Install input shaft front bearing retainer.

9. Apply grease to shifter caps, then install it to control
bracket. Install control bracket with 1st & 2nd shift fork.

@ When installing control bracket on clutch housing, ensure
protrusion beneath bracket is correctly seated.

10. Install 3rd & 4th and 5th shift forks.
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ASSEMBLY

11. Insert fork shaft.

e Apply multi-purpose grease to support spring before
installing.

12. Install reverse idler spacer.

Gl
INS

sos

L—_ Ad 4
: s

;

i
.

My tS MA

SMT596 eM

13. Apply recommended sealant to mating surface of clutch
housing.Apply sealant

continuously, Ke

EP &
EC

FE

CL
14. Install transmission case on clutch housing.

AY

FA

SMT666B | RA
15. Install mainshaft front bearing snap ring.

BR

ST

BF

SMT665B HA

16. Tap mainshaft with a rubber hammer to ensure mainshaft
rear bearing is properly seated.

EL

SMT758B
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ASSEMBLY

17. Check mainshaft bearing end play.
Mainshaft bearing end play:

0 - 0.1 mm (0 - 0.004 in)
e lf not within specification, select another case cover having

a different thickness.
Available case covers:

Refer to S.D.S.

Case cover

Thickness of cover ,
7

End |
play

eee ae ee

SMT775B

18. Install O-ring and case cover on transmission case.

Apply recommended sealant to mating surface of transmission
case.

SMT664B
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
TRANSAXLE

Engine SR20DE

Transaxle model RS5F32A & RS5F32V

Number of speeds 5

Synchromesh type Warner

1 3 5

Shift pattern

2 4 R

Number of teeth
Gear ratio

Input gear Main gear

ist 3.063 16 49

2nd 1.826 23 42

3rd 1.207 29 35

4th 0.926 41 38

5th 0.733 45 33

Reverse 3.153 13 41

Reverse idler gear 31

Oil capacity
3.5 ~ 3.70 (7-3/8 - 7-7/8 US pt,

6-1/8 - 6-1/2 Imp pt)

GEAR END PLAY

mate gear

FINAL GEAR

Engine SR20DE

Final gear ratio 4.058 @l

Final gear/Pinion 69/17

Number of teeth i iniSide gear/Pinion 44/10 MA

Inspection and Adjustment

Gear End play mm (in)

1st main gear

2nd main gear

3rd main gear

4th main gear

5th input gear

0.18 - 0.31 (0.0071 - 0.0122)

0.20 - 0.30 (0.0079 - 0.0118)

0.20 - 0.30 (0.0079 - 0.0118)

0.20 - 0.30 (0.0079 - 0.0118)

0.18 - 0.31 (0.0071 - 0.0122)

CLEARANCE BETWEEN BAULK RING AND
GEAR

1st, 4th, 5th baulk ring
Unit: mm (in)

Standard Wear limit

1.00 - 1.35 (0.0394 - 0.0531) 0.7 (0.028)

eM

Ke

EP
EC

FE

CL

MT

AT

2nd and 3rd baulk ring FA
Unit: mm (in)

Outer baulk ring R A\

B
> rN

I BR

A

ST
Inner baulk ring

\_ synchronizer cone BE
SMT044B

Dimension Standard Wear limit
A 0.7 - 0.9 nA

(0.028 - 0.035)
0.2 (0.008)

B 0.6 - 1.1

(0.024 - 0.043) el
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

AVAILABLE CHECK PLUGS AND CASE
COVERS

Reverse check plug

Inspection and Adjustment (Cont’d)
AVAILABLE C-RINGS

Mainshaft C-ring

Allowable clearance

Reverse check turning torque

(At striking rod)
4.9-7.4N-m

(50 - 75 kg-cm, 43 - 65 in-Ib)

0 - 0.1 mm (0 - 0.004 in)

Thickness mm (in) Part number

Length mm (in) Part number

8.3 (0.327)

7.1 (0.280)

7.7 (0.303)

8.9 (0.350)

32188-M8001*

32188-M8002

32188-M8003

32188-M8004

* Standard check plug

MAINSHAFT END PLAY

4.45 (0.1752)

4.52 (0.1780)

4.59 (0.1807)

4.66 (0.1835)

4.73 (0.1862)

4.80 (0.1890)

4.87 (0.1917)

4.94 (0.1945)

32348-50J00

32348-50J01

32348-50J02

32348-50J03

32348-50504

32348-50J05

32348-50J06

32348-50J07

Mainshaft end play

(Clearance between end of case cover
and mainshaft rear bearing outer race)

0-0.1 mm

(0 - 0.004 in)

AVAILABLE SPACERS

Mainshaft bearing adjusting spacer

Case cover

Main shaft bearing end play 0 - 0.1 mm (0 - 0.004 in)

Thickness mm (in) Part number

10.78 (0.4244)

10.83 (0.4264)

10.88 (0.4283)

10.93 (0.4303)

10.98 (0.4323)

11.03 (0.4343)

32131-50J00

32131-50J01

32131-50J02

32131-50J03

. 32131-50504

32131-50305

Mainshaft

WO
—
>

Mainshaft adjusting

SMT423C

AVAILABLE SNAP RINGS

Input shaft front bearing

Bearing distance: C
230.15 - 230.25 mm

(9.0610 - 9.0649 in)

Thickness mm (in) Part number

Allowable clearance 0-0. 1 mm (0 - 0.004 in)

Thickness mm (in) Part number

1.27 (0.0500)

1.33 (0.0524)

1.39 (0.0547)

1.45 (0.0571)

32204-M8004

32204-M8005

32204-M8006

32204-M8007

Input shaft 5th synchronizer hub

18.91 (0.7445)

18.98 (0.7472)

19.05 (0.7500)

19.12 (0.7528)

19.19 (0.7555)

19.26 (0.7583)

19.33 (0.7610)

19.40 (0.7638)

19.47 (0.7665)

32347-50J00

32347-50J01

32347-50J02

32347-50J03

32347-50504

32347-50J05

32347-50506

32347-50507

32347-50J08

Allowable clearance 0 - 0.1 mm (0 - 0.004 in)

Thickness mm (in) Part number

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)

32311-M8812

32311-M8813

32311-M8814

3231 1-M8815

32311-M8816

32311-M8817

32311-M8818
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

AVAILABLE WASHERS

Differential side gear thrust washer

Inspection and Adjustment (Cont'd)
AVAILABLE SHIMS

Allowable clearance between side gear
and differential case or viscous coupling
with washer

0.1 - 0.2 mm

(0.004 - 0.008 in)

Thickness mm (in) Part number

TM (0.0298 ; oot 5) 38424-D2111
(0.0318 0.0335) 38424-D2112
(0.0998 ; 0.0884) 38424-D2113

(0.0384 . 0.0374) 38424-D2114
(0.0974 0.0394) 38424-D2115

we coupling (0.0276 . 0.0296) 38424-D2110
side

(0.0208 oot 5) 38424-D2111

(0.0315 ; 0.0835) 38424-D2112
(0.0335 ; 0.0354) 38424-D2113

(0.0384 ; ogy 4) 38424-D2114

(0.074 0.0394) 38424-D2115
(0.0804 . 0.0413) 38424-D2116

(0.0413 . 0.0433) 38424-D2117
(0.0498 ; 0.0888) 38424-D2118

(0.0488 . 0.0472) 38424-D2119
(oosre . 0.0492) 38424-D2120
(0.0492 . 0.0512) 38424-D2121

(0.0812 . 0.0881) 38424-D2122

tial case | (0.0298 0.0315) | 98424-02111
side

(o0s's 0.0335) 38424-D2112
(0.0988 ; 0.0354) 38424-D2113

(0.0984 ; 0.0374) 38424-D2114

(0.0374 ; 0.0394) 38424-D2115

— DIFFERENTIAL SIDE BEARING
PRELOAD AND ADJUSTING SHIM

Bearing preload

Differential side bearing
0.25 - 0.30 mm

(0.0098 - 0.0118 in)

Turning torque (New bearing)

Final drive
2.9 - 6.9 N-m (30 - 70 kg-m,

26 - 61 in-Ib)

Differential side bearing adjusting shims
RS5F32A

Thickness Part number Thickness Part numbermm (in) mm (in)

0.44 (0.0173)

0.48 (0.0189)

0.56 (0.0220)

38454-M8000

38454-M8001

38454-M8003

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

38454-M8007

38454-M8008

38454-M8009

0.60 (0.0236) 38454-M8004 0.84 (0.0331) 38454-M8010

0.64 (0.0252) 38454-M8005 0.88 (0.0346) 38454-M8011

0.68 (0.0268) 38454-M8006

RS5F32V

Thickness Part number Thickness Part number
mm (in) mm (in)

0.28 (0.0110)

0.32 (0.0126)

0.36 (0.0142)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 (0.0205)

0.56 (0.0220)

0.60 (0.0236)

0.64 (0.0252)

31439-31X00

31439-31X01

31439-31X02

31439-31X03

31439-31X04

31439-31X05

31439-31X06

31439-31X07

31439-31X08

31439-31X09

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)

0.96 (0.0378)

1.44 (0.0567)

31439-31X10

31439-31X11

31439-31X12

31439-31X13

31439-31X14

31439-31X15

31439-31X16

31439-31X17

31439-31X18
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont'd)

Reverse brake cam

1st & 2nd shifter

Striking lever

Control bracket O
fitting surface Reverse brake cam

SMT735B

Maximum height '‘H”’ between 67.38 - 67.86
the control bracket fitting
surface and 1-2 shifter mm (in) (2.6528 - 2.6716)

Reverse brake cam

Striking lever

SMT736B

Clearance ‘''C” between
reverse brake cam and

striking lever mm (in)

0.05 - 0.20

(0.0020 - 0.0079)
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PREPARATION AND PRECAUTIONS

Special Service Tools

Tool number
(Kent-Moore No.) Description

Tool name

$T2505S001 Measuring line pressure and gover-
(J25695-A) nor pressure

Oil pressure gauge set

@ $T25051001

(J25695-1)
Oil pressure gauge

@ $1T25052000
(J25695-2)

Hose

@) $T25053000
(J25695-3)

Joint pipe

@ $T25054000
(J25695-4)

Adapter

® $1T25055000
(J25695-5)

Adapter

$T33290001

(J34286)

Puller

Removing differential side oil seals

KV31 103000

( — )
Drift

Installing R.H. side differential oil seal
(Use with ST35325000.)

a: 76 mm (2.99 in) dia.

b: 67 mm (2.64 in) dia.

$T35325000

( — )
Drift

Installing R.H. side differential oil seal
(Use with KV31103000.)

KV381057 10

( — )
Preload adapter

RL4F03A

e Measuring turning torque of final

drive assembly
e Measuring clearance between side

gear and differential case with
washer

e Selecting differential side bearing
adjusting shim

KV38107700

( — )
Preload adapter

RL4F03V

e Measuring turning torque of final
drive assembly

e Measuring clearance between side

- gear and differential case with
washer

e Selecting differential side bearing
adjusting shim

AT-2



PREPARATION AND PRECAUTIONS

Special Service Tools (Cont'd)

Tool number

(Kent-Moore No.)

Tool name

Description

KV31 103200

( — )
Clutch spring compres-

sor

Removing and installing clutch return

spring & spring retainer

$T23540000 Removing and installing parking rod

( — ) plate and manual plate pins.
Pin punch

KV32101000 e Installing throttle lever and manual
(J25689-A) shaft retaining pins
Pin punch e Removing and installing differential

pinion mate shaft retaining pin.

$T3306S001 Removing differential side bearing

( — )
Differential side bearing

puller set

inner race

@ $T33051001

( — )
Puller

@ ST33061000 a: 28.5 mm (1 -122 in) dia.

Adapter

KV381054S0 e Removing differential side bearing
( — ) outer race

Puller e Removing idler gear bearing outer
race

e@ Removing needle bearing from

bearing retainer

$T27180001 Removing idler gear

( — )
Puller

$T30031000 Removing reduction gear bearing
( — ) inner race

Puller

$T35272000 e Installing reduction gear bearing
( — ) (©) inner race
Drift SS e Installing idler gear bearing inner

race

AT-3
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PREPARATION AND PRECAUTIONS
Special Service Tools (Cont'd) .

Tool number

(Kent-Moore No.) Description
Tool name

$T37830000 Installing idler gear bearing outer
( — ) race
Drift

$T35321000 Installing output shaft bearing
( — )
Drift

$T33200000 Installing differential side bearing
(J37067) inner race
Drift

a: 60 mm (2.36 in) dia.

b: 44.5 mm (1.752 in) dia.

$T30633000 Installing differential side bearing
( — ) oe outer race
Drift

$T35271000 Installing idler gear
( — )
Drift

a: 76 mm (2.99 in) dia.

b: 67 mm (2.64 in) dia.

Commercial Service Tools

Tool name Description

Puller e Removing idler gear bearing inner
race

e Removing and installing band servo
piston snap ring

Drift Removing idler gear bearing inner
VOY race
a

a: 34 mm (1.34 in) dia.

Drift Installing needle bearing onto bearing
retainer

a

a: 36 mm (1.42 in) dia.

AT-4



PREPARATION AND PRECAUTIONS

Precautions
Before proceeding with disassembly, thor-
oughly clean the outside of the transaxle. It is
important to prevent the internal parts from
becoming contaminated by dirt or other for-
eign 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
transaxle.
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 transaxle is disassem-
bled.

AT-5

It is very important to perform functional tests
whenever they are indicated.
The valve body contains precision parts and
requires 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 scat-
tered 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 recom-
mended 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 reassembly. Do not use grease.
Extreme care should be taken to avoid dam-
age to O-rings, seals and gaskets when
assembling.
After overhaul, refill the transaxle with new
A.T.F.
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TROUBLE DIAGNOSES

Fluid leakage

SAT288G

Preliminary Check (Prior to road testing)

A/T 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 ‘‘D”
position and wait a few minutes.

3. Stop engine.
4. Check for fresh leakage.
Fluid condition check

Fluid color Suspected problem

Dark or black with burned odor Wear of frictional material

Water contamination
Milky pink — Road water entering through

filler tube or breather

Oxidation

— Over or under filling

— Overheating

Varnished fluid, light to dark

brown and tacky

Fluid level check — Refer to section MA.

Road Testing
Perform road tests using “Symptom” chart. Refer to page
AT-10.

““‘P”” POSITION

1. Place selector lever in ‘‘P’’ position and start the engine.
Stop the engine and repeat the procedure in all positions,
including neutral position.

2. Stop vehicle on a slight upgrade and place selector lever
in ‘‘P’’ position. Release parking brake to make sure vehi-
cle remains locked.

“RR” POSITION
1. Manually move selector lever from ‘‘P”’ to “‘R’’, and note

shift quality.
2. Drive vehicle in reverse long enough to detect slippage or

other abnormalities.

“‘N” POSITION

1. Manually move selector lever from ‘‘R”’ and ‘‘D” to “N” and
note quality.

2. Release parking brake with selector lever in ‘‘N” position.
Lightly depress accelerator pedal to make sure vehicle
does not move. (When vehicle is new or soon after clutches
have been replaced, vehicle may move slightly. This is not
a problem.)

AT-6



TROUBLE DIAGNOSES

>WDEDrive at different
throttle positions

SAT612G

‘SAT497G

Road Testing (Cont'd)
“D” POSITION
1.

2.

Manually shift selector lever from ‘‘N” to ‘‘D” position, and
note shift quality.
Using the shift schedule as a reference, drive vehicle in
“D”’ position. Record, on symptom chart, respective vehicle
speeds at which up-shifting and down-shifting occur. These
speeds are to be read at three different throttle positions
(light, half and full), respectively. Also determine the timing
at which shocks are encountered during shifting and which
clutches are engaged.
Determine, whether lock-up properly occurs while driving
vehicle in proper gear position.
Check to determine if shifting to overdrive gear cannot be
made while O.D. control switch is ‘OFF’.
When vehicle is being driven in the 60 to 70 km/h (37 to 43
MPH) position in ‘‘D,” position at half to light throttle
position, fully depress accelerator pedal to make sure it
downshifts from 3rd to 2nd gear.
When vehicle is being driven in the 30 to 40 km/h (19 to 25
MPH) (“D,”’ position) at half to light throttle position, fully
depress accelerator pedal to make sure it downshifts from
2nd to 1st gear.

**2”” POSITION

1.

2.

3.

Shift to ‘‘2’”’ position and make sure vehicle starts in ist
gear.

Increase vehicle speed to make sure it upshifts from 1st to
2nd gear.
Further increase vehicle speed. Make sure it does not
upshift to 3rd gear.
While driving vehicle at the 25 to 35 km/h (16 to 22 MPH)
with throttle at half to light position (‘‘2,” position), fully
depress accelerator pedal to make sure it downshifts from
2nd to ist gear.
Allow vehicle to run idle while in ‘'2”’ position to make sure
that it downshifts to ist gear.
Move selector lever to ‘“‘D’’ position and allow vehicle to
operate at 40 to 50 km/h (25 to 31 MPH). Then, shift to ‘'2”
position to make sure it downshifts to 2nd gear.

“1” POSITION
1. Place selector lever in ‘‘1’’ position and accelerate vehicle.

Make sure it does not shift from ist to 2nd gear although
vehicle speed increases.
While vehicle is being to driven in ‘‘1’’ position, release
accelerator pedal to make sure that engine compression
acts as a brake.
Place selector lever in “‘D”’ or ‘‘2”’ position and allow vehi-
cle to run at 20 to 30 km/h (12 to 19 MPH). Then move
selector lever to ‘‘1”’ position to make sure it downshifts to
ist gear.

VEHICLE SPEED WHEN SHIFTING GEARS
This check should be carried out when oil temperature is
between 50 and 80°C (122 and 176°F) after the vehicle has been
driven approx. 10 minutes.

AT-7
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TROUBLE DIAGNOSES

SHIFT SCHEDULE

Road Testing (Cont'd)

Upshift

Downshift

6/8 Kickdown range
7/8

2 6/8r
S 5/8 + 1
Q 1~+t— 2 ,
° 4/8 - 2—5-- 3 “an

= 3/8 72° 4 <1 4 lock-up
c£ 2/8 on
a

1/8 4 4 4 lock-up

0/8

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
} — —e — 1__1 — 7 — J 1 :

(0) (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120)

Vehicle speed km/n (MPH)

SAT833D
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Note

AT-9
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TROUBLE DIAGNOSES
Road Testing (Cont’d)

ROAD TEST SYMPTOM CHART
Numbers are arranged in order of probability.
Perform inspections starting with number one
and work up.
Circled numbers indicate that the transaxle
must be removed from the vehicle.

Valve expected to be malfunctioning

qe
|

Oi
l 

leve
l 

and
 

oi
l 

qual
ity

Inhibit
or 

switc
h 

and
 

wiri
ng

ON VEHICLE ¥

Sharp shocks in shifting from ‘‘N”’ to ‘‘D’’ position = TM
 
|

 Cont
rol 

cab
le

o
 
|

 Thro
ttle 

wir
e

© 
|

 Engi
ne 

idlin
g 

rpm

* 
|

 Lin
e 

pressu
re

~
 
|

 Cont
rol 

valv
e

Shift shocks

When shifting from 1st to 2nd or
2nd to 3rd

N 5S Le
)

Thro
ttle 

valv
e 

&
 de

tent
 

valv
e

Pressu
re 

regula
tor 

valv
e

3-
4 

shi
ft 

valv
e

2-
3 

shi
ft 

valv
e

1-
2 

shi
ft 

valv
e

Over
run 

clut
ch 

cont
rol 

valv
e

When shifting from 3rd to 4th

When shifting from D to 2 and 1

position.
When O.D. switch is set from

“ON” to “OFF”

When shifting from 2nd to 1st in
“1” position

Shift slippage when upshifting

When shifting from ist to 2nd

When shifting from 2nd to 3rd

When shifting from 3rd to 4th

Shift slippage with accelerator
pedal depressed

When shifting from 4th to 2nd

When shifting from 4th to 3rd M
O

 
P_PN

M?_ 
M

T
 

Nm
M

 
p

m

e
l 

Po
a; 

]
 a

R
] 

S
s

When shifting from 4th to 1st

and shifting from 3rd to 1st

Poor power/acceleration
When vehicle starts

When upshifting

No engine braking

When shifting from ‘“D”’ to ‘'2”’
and ‘‘1”' position

When O.D. switch is set from
“ON” to “OFF”

When shifting from 2nd to 1st in
“4” position

Shift quality

Too low a gear change point
from 2nd to 3rd and from 3rd to
2nd.

Too high a gear change point

from 2nd to 3rd and from 3rd to

2nd.

Too low a gear change point
from 2nd to 1st in “1” position.

Too high a gear change point
from 2nd to ist in “1” position.
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TROUBLE DIAGNOSES

Road Testing (Cont'd)
— 
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TROUBLE DIAGNOSES
Road Testing (Cont'd)

Numbers are arranged in order of probability. |* ON VEHICLE
Perform inspections starting with number one
and work up.
Circled numbers indicate that the transaxle
must be removed from the vehicle.

Vv

Valve expected to be malfunctioning

Oi
l 

leve
l 

and
 

oi
l 

qua
lity

Inhibit
or 

switc
h 

and
 

wiri
ng

Thro
ttle 

valv
e 

&
 d

eten
t 

valv
e

Pressu
re 

regul
ator 

valv
e

Over
run 

clut
ch 

cont
rol 

valv
e

Press
ure 

modi
fier 

valv
e

Cont
rol 

cab
le

Thro
ttle 

wir
e

Engi
ne 

idlin
g 

rpm

Lin
e 

pressu
re

Cont
rol 

valv
e

Man
ual 

valv
e

3-
4 

shi
ft 

vaiv
e

2-
3 

shi
ft 

valv
e

1-
2 

shi
ft 

valv
e

Failure to change gear from 4th
to 2nd with accelerator pedal 1 . . 3
depressed.

ye
)

o

Failure to change gear from 3rd

to 2nd with accelerator pedal 1 . . 3 . 2 6
depressed. ‘

Failure to change gear from ist

to 2nd in “D” and ‘2’ position.

Shift quality Vehicle does not start from
“4st” in “D” and ‘'2”’ position.

Failure to change gear to 3rd

and 4th in ‘‘D”’ position.

Changes gear to 1st directly
when selector lever is set from 1 . . 3 . 2 6

“D" to 1” position.

Changes gear to 2nd in ‘‘t”’
position.

Lock-up point is extremely high

or low.

Torque converter does not lock-

up.

Lock-up is not released when
accelerator pedal is released.

Lock-up quality

Engine does not start in ‘‘P’’ and ‘‘N”’ positions or engine starts

in positions other than ‘‘P’’ and ‘‘N”’ positions.

Vehicle moves with selector lever in ‘‘P’’ position. . 1
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Road Testing (Cont'd)
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TROUBLE DIAGNOSES

SAT647B

SAT513G

SAT767B

Y

Y

\UIA NN
Less (EKNAEYLA \\
than Lb { ” of
5 sec. ~

Y

-

VIII
SAT514G

SAT771B

Stall Testing

STALL TEST PROCEDURE
1.
2.

eo
n

Ss ©

Check A/T and engine fluid levels. If necessary, add fluid.
Warm up engine until engine oil and A.T.F. reach operat-
ing temperature after vehicle has been driven approx. 10
minutes.

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

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

It is good practice to put a mark at point of specified engine
speed on indicator.

Start engine, apply foot brake, and place selector lever in
“D”’ position.

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 standard:
1,900 - 2,200 rpm

Shift selector lever to ‘‘N’’ position.
Cool off A.T.F.
Run engine at idle for at least one minute.
Perform stall tests in the same manner as in steps 5
through 9 with selector lever in ‘2’, “1” and “‘R”’ position,
respectively.

AT-14



TROUBLE DIAGNOSES

JUDGMENT OF STALL TEST
Stall Testing (Cont'd)

Selector lever position Judgement

D H O L
O : Stall revolution is normal.

2 H O L H Stall revolution is higher
than specified.

1 O O L L : Stall revolution is lower
R H H L than specified.

Damaged components

Engine

I Torque converter
one-way clutch

, . qe
Hydraulic circuit for
line pressrue control
(Line pressure is low.)

Clutches and brakes except
»| high clutch and brake band

are O.K. (Condition of high
clutch and brake band can-

D H H H O not be confirmed by stall

2 H H H 0 test.)
1 O H H OQ

R O O H O

Selector lever position Judgement

AT-15
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TROUBLE DIAGNOSES

/*Test port for
line pressure

Test port for
governor pressure

SAT553D

SAT647B

JS 7
S$T25054000 ~~
(J25695-4 » >

e

)

N.

SAT513G

SAT494G

Pressure Testing
Location of pressure test port.

Always replace pressure plugs as they are self-sealing
bolts.

LINE PRESSURE TEST PROCEDURE
1.
2.

Check A/T and engine fluid levels. If necessary, add fluid.
Warm up engine until engine oil and A.T.F. reach operat-
ing temperature after vehicle has been driven approx. 10
minutes.

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

Install pressure gauge to line pressure port.

Set parking brake and block wheels.
Continue to depress brake pedal fully while line pressure
test is being performed at stall speed.

Start engine and measure line pressure at idle and stall
speed.

Line pressure:
Refer to S.D.S.

JUDGMENT OF LINE PRESSURE TEST

1)

If line pressure does not rise, first check to make sure that
throttle wire is connected properly.
When line pressure while idling is low at all positions (“D’’,
“a” 4" “R” and “P’’), the problem may be due to:
Wear on interior of oil pump

AT-16



TROUBLE DIAGNOSES
Pressure Testing (Cont'd)
e@ Oil leakage at or around oil pump, control valve body,

transmission case or governor
e Sticking pressure regulator valve
e Sticking pressure modifier valve
2) When line pressure while idling is low at a particular

position, the problem may be due to the following:
e@ If oil leaks at or around low and reverse brake circuit, line

pressure becomes low in ‘‘R’’ position but is normal in ‘‘P’’, MA
“D’’, “2” or “1” position.

3) When line pressure is high while idling, pressure regulator
valve may have stuck. EM

Gl

GOVERNOR PRESSURE TESTING

1. Check A/T and engine fluid levels. If necessary, add fluid. L@
2. Warm up engine until engine oil and A.T.F. reach operat-

ing temperature after vehicle has been driven approx. 10
minutes. re

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

3. Install pressure gauge to governor pressure port. FE

CL
Set parking brake and block rear wheels.
Jack up front wheels. MT
Set selector lever in D position and drive vehicle.

Be careful of rotating wheels. at

AT

FA

e
 

On
n

RA

Governor pressure:

e Governor pressure is not generated when vehicle is BR
stopped, (front wheels are not rotating).

e Governor pressure rises gradually in response to vehicle
speed, (front wheel r.p.m.). ST

If not, check governor valve assembly. Refer to ““REPAIR FOR
COMPONENT PARTS”. BF

SAT499G AA

EL
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Circuit Diagram

IGNITION SWITCH
ON or START

FUSE

TDICATOR OVERDRIVE TORQUE CONVERTER
LAMP SOLENOID CLUTCH SOLENOID

VALVE

ENGINE COOLANT
TEMPERATURE

115 SENSOR
> 18

29

¥ ECM (ECCS
CONTROL 21

ON JOFF MODULE) 5
i oO .

2 ro) 20 G2 3 >
OVERDRI VE $
SWITCH 37

THROTTLE
4 t POSITION

- SENSOR MAT126A

Wiring Diagram

FUSE BLOCK
(Refer to “POWER
SUPPLY ROUTING”
in EL section. )

BI ODE IGNITION SWITCH uPEH CN or START t

OVERDRIVE [5] GD)
fTCANCE @H

VALVE ee «

@8 @) &) s,
YBvY (Refer 25" et agefers eel aL pa ae 9

TORQUE CONVERTER (DGD) tei
CLUTCH SOLENOID y PeBo Gu PBVALVE B Q.. ay H4 + B/Y

i B/ Y(Engine “Engine room ca) ic)
harness) harness) COMBINATION METER

@® (Main harness)

eres vor L70R ———_

1s B® a

BOGLANT a 0/D OFF
TEMPERATURE o—(0)}_—025
SENSOR (83)

< EON

9) i(E. F. I. harness)

3 =e =RY Fut

THROTTLE it
POSITION a
SENSOR | aH

ON [OFF
a a8 g 2 saa iS i Q

: S S . 2-18
= = fey OVERDRIVE
- = x TXBODY GROUND HEH RH EHA fe AH at) SWITCH

a a

CCC ORC 8 geHHH HBS DIDI KC G98 @
BODY GROUND

ECM (ECCS CONTROL MODULE)

MAT127A
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SAT644G

[Q]
oe

112

NEI EY,

SAT566D

Torque converter
clutch solenoid valve

SAT645G

Component Check

OVERDRIVE CONTROL SWITCH
@ Check continuity between two terminals.

0.D. switch position Continuity

ON No
OFF Yes

INHIBITOR SWITCH

e Check continuity at ‘‘N’’, ‘‘P’’ and ‘“‘R”’ positions.
e With control lever held in ‘‘N’ position, turn manual lever

an equal amount in both directions to see if current flow
positions are nearly the same.
(When manual lever is in each position, continuity normally
exists within 1.5° in either direction.)
If current flows outside normal position, or if normal flow
position is out of specifications, properly adjust inhibitor
switch.

Terminal No.
Position

® @ @) ®
P,N oO

R O—+ 0

0O.D. CANCEL SOLENOID VALVE AND TORQUE
CONVERTER CLUTCH SOLENOID VALVE
e Check resistance between terminals of each solenoid.

Solenoid Terminal No. Resistance

O.D. cancel solenoid valve @®—®@
Approximately

® —@® 25 QTorque converter clutch solenoid

valve

AT-19
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TROUBLE DIAGNOSES — AIT Shift Lock System
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SYMPTOM 1: Selector lever cannot be moved from ‘‘P’’ position when applying
brake pedal or can be moved when releasing brake pedal.
Selector lever can be moved from ‘‘P”’ position when key is removed from key cylinder.
SYMPTOM 2: Ignition key cannot be removed when selector lever is set to ‘‘P’’ position
or can be removed when selector lever is set to any position except “‘P’’.
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Shift Lock System Electrical Parts Location
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TROUBLE DIAGNOSES — AIT Shift Lock System

Circuit Diagram for Quick Pinpoint Check

[ sattery |

IGNITION SWITCH
ON or START

2

DAMP To stop lamp
> SWITCHFUSE ei) eR ae) _

TO_OT ° 5 3
5

o(Shi #t) [| Te] | | E— @9 Hench Z
mn:

= x
- eS)

(os)
J

ke

FUSE ue
oi

e 4

[T Te] 19] ‘ :@9)H hee SOLENOID

P

4

SHIFT

'|_-—
_

MAT236A

Wiring Diagram

(—— —) FUSE BLOCK STOP
IGNITION SWITCH —_ [1 |(Refer to “POWER > AMP

| — r— | in EL section.) CD) Gor?

mt ve] BS Sh
[sarreRy | SOA —

ES | — (15) *To stop lamp
= yR/Y

(Main harness)

R/Y

* B —y SHIFT
L/B PS 6] LOCK8-14 | lols] | | SONTROL

fo} @ L/“G—LL)J

yc) ie ia
BODY GROUND

SHIFT
LOCK
SOLENOID

DETENTION
SWI TCH
(Shi #t)

g g
BODY GROUND

MAT237A
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TROUBLE DIAGNOSES — A/T Shift Lock System

CONNECT

@ €> H.S.

oO ]2

Ly
R/Y

) @
Control unit
terminal

SAT382G

CONNECT =
(tii) Nisin

H.S.

y

© @® -1| O
LI |

Control unit
terminal

SAT383G

DISCONNECT
ine

©€) #
{e)

8

Control unit | 8
terminal

Le ° y,

SAT384G

Diagnostic Procedure
SYMPTOM 1:
With key in “ON” position, selector lever cannot be moved from
“P”’ position when applying brake pedal or can be moved when
releasing brake pedal.
Selector lever can be moved from “P”’ position when key is
removed from key cylinder.
SYMPTOM 2:
Ignition key cannot be removed when selector lever is set to
“P”’ position or can be removed when
any position except “P”’.

Check key interlock cable for damage. N.G.

y

selector lever is set to

O.K.

y

CHECK POWER SOURCE.

1. Turn ignition switch to ‘‘OFF’’ posi-

tion.

2. Check voltage between control unit

harness terminal (2) and ground.
Battery voltage should exist.

N.G.

Y

Repair key interlock

cable. Refer to ‘Key

Interlock Cable’.

O.K.

Y

| CHECK IGNITION SIGNAL.
1. Turn ignition switch to ‘‘OFF”’ posi-

tion.

2. Check voltage between control unit
harness terminal @) and ground.
OV

3. Turn ignition switch from ‘‘OFF’’ to

“ON” position.

(Do not start engine.)

4. Check voltage between control unit
harness terminal @) and ground.
Battery voltage should exist.

N.G.

Y

Check the following

items:

1. Harness continuity

between battery and
control unit harness

terminal @
2. Fuse

O.K.

Y

CHECK GROUND CIRCUIT FOR CON-

TROL UNIT.

1. Turn ignition switch from “ON”’ to

“OFF”’ position.

2. Disconnect control unit harness con-

nector.

3. Check continuity between control unit
harness terminal and ground.
Continuity should exist.

N.G.

Y

Check the following

items:

1. Harness continuity

between battery and

control unit harness

terminal @
2. Fuse

3. Ignition switch

{0.K.

®

AT-23
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure (Cont'd)

GS

SAT936E

DISCONNECT

Gg(1) HS.
(e)
|6

Control unit |
terminal L/B

© © /

= SAT385G

(6,
> a

Brake pedal

HS.

TlTol| x
| | [eX |

Control unit Lp
terminal

SAT386G

| CHECK INPUT SIGNAL
(DETENTION SWITCH).

1. Reconnect control unit harness con-

nector.

2. Turn ignition switch from ‘‘OFF”’ to

“ON” position.

(Do not start engine.)

FJ 3. Set selector lever in ‘“P” position
and release selector lever but-

ton.

When selector lever cannot be

moved from “P”’ position with

brake pedal depressed, set igni-

tion key to “ACC” position and

move lever. Then set ignition key

to “ON” position.

4. Disconnect control unit harness

connector.

5. Check continuity between control

unit harness terminal © and
ground.

Continuity should not exist.

N.G.

O.K.

Y

y

Check detention switch

—shift.

(Refer to “COMPONENT

CHECK’”’.)

CHECK INPUT SIGNAL

(DETENTION SWITCH).

1. Turn ignition switch to ‘‘ON”’ position.

(Do not start engine.)

6 | 2. Check continuity between control
unit harness terminal © and
ground with brake pedal

depressed and selector lever

button pushed.

Continuity should exist.

3. Check continuity between control

unit harness terminal © and

ground with selector lever set in

any position except ‘‘P’’.

Battery voltage should exist.

N.G.

Y

jox

AT-24

Check the following

items:

1. Harness continuity

between control unit

harness terminal ©
and detention switch
harness terminal ©

2. Harness continuity

between detention

switch harness termi-

nal © and ground
3. Detention switch

(Refer to ““COMPO-

NENT CHECK’’.)



TROUBLE DIAGNOSES — A/T Shift Lock System

<|

CONNECT

(ut) € > HS.f
(e)

5 |
Control unit IG
terminal R

fo @

g |
Diagnostic Frocedure (Cont'd)

CHECK INPUT SIGNAL N.G.

Y

(STOP LAMP SWITCH).

Turn ignition switch to ‘‘ON’’ position.

(Do not start engine.)

e Check voltage between. control unit

harness terminal @) and ground.

Brake pedal Voltage

Depressed Battery voltage

Released OV

E) '

O.K.

y

Set selector lever in “P”’ position.

y A

Check the following

items:
1. Harness continuity

between control unit

harness terminal ©
and stop lamp switch

harness terminal @
2. Harness continuity

between stop lamp

switch harness termi-

nal @) and fuse
3. Stop lamp switch

(Refer to ““COMPO-

NENT CHECK’’.)

N.G.CHECK OUTPUT SIGNAL

Y

(SHIFT LOCK SOLENOID).

1. Turn ignition switch to “ON” position.

(Do not start engine.)

2. Check voltage between shift lock
harness connector terminal

and body ground.

Check harness continuity

between control unit har-

ness terminal @ and
shift lock solenoid har-

ness terminal @).

SAT387G

SAT940E

CONNECT
Vf

Se€ a
TT Tox |
it |} | ish

Shift lock
harness L/G
connector

OQ ©

We wo
SAT388G

Brake pedal Voltage

Depressed Battery voltage

Released OV

CONNECT
alt

@€E 4
pi t,o kK |
| tT TT [sh

Shift lock
harness L/G
connector y

WL
SAT389G

3. Turn ignition switch from ‘‘ON”’ to

“OFF” position.

4. Check voltage between shift lock
harness connector terminal
and ground with brake pedal

depressed.

OV

y

O.K.

DISCONNECT >
Ninn« €&) bY.

‘TLo ps
CCT

Shift lock
harness
connector

CHECK GROUND CIRCUIT FOR SHIFT N.G.

LOCK SOLENOID.

1. Disconnect shift lock harness con-
nector.

2. Check continuity between shift lock
harness terminal (9) and ground.
Continuity should exist.

SAT390G

¥O.K.

©

AT-25

Repair harness or con-

nector.

MA

EM

Ke

EF
EC

FE

CL

Mir

FA

RA

BR

ST

BF

HA

EL



TROUBLE DIAGNOSES — A/T Shift Lock System
Diagnostic Procedure (Cont'd)

|
Check shift lock solenoid. N.G. Replace A/T shift lock
(Refer to “COMPONENT CHECK’”’.) | control device assembly.

O.K.
Y

Reconnect shift lock harness connector.

Y

Turn ignition switch from ‘‘OFF”’ to

“ON” position.

(Do not start engine.)

v

Recheck shift lock operation. N.G. 1. Perform control unit
- input/output signal

O.K. . ;
inspection test.

v 2. If N.G., recheck har-
INSPECTION END ness connector con-

nection.

AT-26



TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

Steering lock MA

EM

Le

EF
EC

Slider

FE
Adjuster holder

Key interlock
cable CL

MI

FA

Bracket Control cable

SAT378G

RA

REMOVAL
Rod c> 1. Remove snap pin temporarily and remove key interlock

cable from vehicle.
2. Unlock slider from adjuster holder and remove rod from eT

cable.
3. Install rod to control device with snap pin.

BR

BI
Adjuster holder

SAT931E AA

INSTALLATION

1. Setkey interlock cable to steering lock assembly and install
lock plate.
Clamp cable to steering column and fix to control cable with
band.
Set control lever to “‘P”’.
Insert rod into adjuster holder.
Install casing cap to bracket.
Move slider in order to fix adjuster holder to rod.

Nn
Oah

ow

AT-27



TROUBLE DIAGNOSES — A/T Shift Lock System

CONNECT
Linin

HS.

8-pin connector

1} O [2
4|5{6[x{8

Shift Lock Control Unit Inspection
@ Measure voltage between each terminal and terminal

by following “Shift Lock Control Unit Inspection Table’.
e@ Pin connector terminal layout.

Shift Lock Control Unit Inspection Table
(Data are reference values.)

Terminal No.
Item Condition Judgment standard

® S)

Turn ignition switch to ‘‘ON”’ position. Battery voltage
1 Ignition signal

Except above OV

2 Power source Any condition Battery voltage

e Turn ignition switch to ““ON’’ position

; e@ When selector lever is set in “‘P”’ position and | Battery voltage

4 Shift lock signal brake pedal is depressed.
Except above OV

8 When brake pedal is depressed. Battery voltage
5 Stop lamp switch

When brake pedal is released. OV

@ When key is inserted into key cylinder and

selector lever is set in ‘‘P” position with

; ; selector lever button pushed. Battery voltage

6 Detention switch e@ When selector lever is set in any
position except ‘‘P”’.

Except above OV

AT-28



TROUBLE DIAGNOSES — AIT Shift Lock System

Shift lock solenoid

DISCONNECT

>
= Component Check

Vi - Shift lock SHIFT LOCK SOLENOID
harness e
connector

harness connector.

SAT391G

@&) °
DETENTION SWITCHDISCONNECT

harness connector.

Check operation by applying battery voltage to shift lock

MA

EM

Le

EF
EC

PE

CL

Check continuity between terminals @) and © of shift lock MT

e

5/6 Condition

Ke oe
SAT392G

STOP LAMP SWITCH
DISCONNECT

@€) A °
Stop lamp switch

lamp switch harness connector.

Continuity AT

When selector lever is set in ‘‘P” position and No

selector lever button is released EA

Except above Yes

RA

Check continuity between terminals @ and @ of stop BR

211! harness connector

SAT393G

AT-29

Condition Continuity ST

When brake pedal is depressed Yes

When brake pedal is released No | BE

Check stop lamp switch after adjusting brake pedal — refer to
section BR. AA

EL



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator
REMOVAL

1. Drain A.T.F. from transaxle.
2. Remove oil pan and gasket.

ae wine 3. Disconnect A/T solenoid harness connector.

- A/T solenoi !SN ee © ZS
connector: YS SS

C [GrtesS dass. Sv

NS 4. Remove stopper ring from A/T solenoid harness terminal
body. |

5. Remove A/T solenoid harness from transmission case by
pushing on terminal body.

Harness /
terminal body —

SAT995C

6. Remove control valve assembly by removing fixing bolts.
6 Front x Bolt length, number and location:

¢ Qo Bolt symbol ® © O}
Bolt length ‘“e” 25.0 33.0 40.0 43.5

Emm mm (in) | (0.984) | (1.209) | (1.575) | (1.713)

Number of bolts 2 6 5 2

e Be careful not to drop manual valve, tube connector, tubes
and 3-R accumulator return spring.

7. Disassemble and inspect control valve assembly if neces-
sary — Refer to ‘““REPAIR FOR COMPONENT PARTS”.

Control ,
—

valve
° °

“= assembl= pe ? Tube connector
O tomqn

Q

oo /
SAT997C

AT-30



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

RONG (Cont'd)
3R accumulator 8. Remove 3-R and N-D accumulators by applying com-

pressed air if necessary.

e Hold each piston with a rag.
Gl

MA

EM

INSTALLATION

e@ Set manual shaft in Neutral position, then align manual L¢
plate with groove in manual valve.

e After installing control valve to transmission case, make EF
sure that selector lever can be moved to all positions. EC

FE
7 >\\ 7

NN DB SAT999C CL
Throttle Wire Adjustment

P, (Full throttle position) 1. Turn ignition switch to OFF. MT
Throttie drum : . . : : ws) : .

Direction U 2. Move adjusting tube in direction “‘T’’ (Transaxle side) while
pressing lock plate.L Pe t 3. Return lock plate. |

(Idling
i position) (Adjusting tube is locked at this time.)

toy J 4. Move throttle drum from “‘P,”’ to ‘“‘P, ”’ quickly
Direction T [Adjusting tube moves in the direction ‘‘U’’ (Engine side) FA

— (at Ps) depressing the lock plate.]
L Ensure that throttle wire stroke ‘‘L’’ is within the specified
Z range between full throttle and idle. RA

(at Pe) Throttle wire stroke “L”:
39 - 43 mm (1.54 - 1.69 in)

Engine side Adjusting tube e Adjust throttle wire stroke after throttle wire/accelerator BR
bracket wire has been installed and adjusted.

Lock plate e@ Put mark on throttle wire to facilitate measuring wire eT
stroke.

Return
spring BF

SAT551D AA

If throttle wire stroke is improperly adjusted, the following prob-
lems may arise. EL
e@ When full-open position ‘‘P,’’ of throttle drum is too far in

direction ‘‘T’, shift schedule will be as shown by @ in
figure, and kickdown range will greatly increase.

@ When full-open position “P,’’ of throttle drum is too far in
direction ‘‘U’’, shift schedule will be as shown by @ in
figure, and kickdown will not occur.

5. After properly adjusting throttle wire, ensure the parting
Vehicle speed line is as straight as possible.

SAT765G

4 ~~ >
Thrott

le 
open

ing
°o

AT-31



ON-VEHICLE SERVICE

Lock nut
18 - 24 Nem Manual shaft

__43 - 17 ft-lb)

switch

anal

Inhibitor

SAT559D

UAT005

Inhibitor switch =

Manual shaft

Control cable
SAT546D

Control Cable Adjustment
Move selector lever from the ‘‘P’’ position to the ‘‘1’’ position.
You should be able to feel the detents in each position. If the
detents cannot be felt or the pointer indicating the position is
improperly aligned, the control cable needs adjustment.

. Place selector lever in ‘‘P’’ position.
2. Loosen control cable lock nut and place manual shaft in

“P”’ position.
3. Pull control cable in the direction of the arrow shown in the

illustration by specified force.
Specified force: 6.9 N (0.7 kg, 1.5 Ib)

4. Return control cable in the opposite direction of the arrow
for 1.0 mm (0.039 in).

5. Tighten control cable lock nut. .
6. Move selector lever from ‘‘P’’ position to ‘‘1”’ position and

make sure that selector lever can be moved smoothly and
without any sliding noise. :

7. Apply grease to contacting areas of selector lever and con-
trol cable. Install any part removed.

Governor Valve
1. Remove governor cap snap ring and spacer.
2. Remove governor cap and O-ring.

3. Remove governor valve assembly from transaxle.
4. Check governor valve assembly if necessary — Refer to

“DISASSEMBLY”’.

Inhibitor Switch Adjustment |
1. Remove control cable end from manual shaft.
2. Set manual shaft in ‘“‘N’’ position.
3. Loosen inhibitor switch fixing bolts.

AT-32



ON-VEHICLE SERVICE
Inhibitor Switch Adjustment (Cont'd)

—T . 4. Insert 4.0 mm (0.157 in) dia. pin into adjustment holes in
Cc) aa /s both inhibitor switch and manual shaft as near vertically as

YR Lb) le possible.
pe —*——— | 5. Tighten inhibitor switch fixing bolts.

JA! 6. Remove pin from adjustment holes after adjusting inhibitor @
i @ switch.
° 7. Reinstall any part removed.

} (SS. 8. Adjust control cable — Refer to ‘‘Control Cable Installation MA
aC I and Adjustment’.

or 9. Check continuity of inhibitor switch — Refer to “ELECTRI-
Manual shaft een CAL SYSTEM”’. EM

Differential Side Oil Seal Replacement
1. Remove drive shaft assembly. — Refer to section FA. LC
2. Remove oil seal.

EF
EC

FE

SAT834D CL

3. Install oil seal.
e@ Apply A.T.F. to oil seal surface before installing. MT

TD) Drift

6) Y {kvs1108000 ( — ) FA
and ST35325000 ( — )
(Converter housing side)

O-CG ©) 10) \ _ satessp RA
Transmission Converter housing e Install oil seal so that dimensions ‘‘A” and “‘B” are within
case side side specifications. BR

Unit: mm (in)

Dimension A Dimension B ST

; ALUAIN. oit seal 5.5 - 6.5 (0.217 - 0.256) 0.5 (0.020) or less

| " | BF
A

SAT639D AA

EL
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REMOVAL AND INSTALLATION

Inhibitor switch Removal
harness connector
\ e Remove battery and bracket.

a @e Remove air duct.
=e Al > e Disconnect A/T solenoid harness connector and inhibitor
“6Ne on NS | switch harness connector.

e Disconnect throttle wire at engine side.

Air cleaner <> aye \
box (GA16DE) \

RAO

NG
x XN /TM~

A/T solenoid .,,,,,,
‘harness connector {¢

/ ~7~—

SAT589D

e Drain A.T.F.

SAT992C

e Disconnect control cable from transaxle.A/T oil , O

e Disconnect oil cooler hoses.|/ cooler hose

INS FIOCg
—_—_

// if
A/TE
control cable —

Bs

i Front garszap
e Remove drive shafts — Refer to ‘Section FA’.

Knuckle Wy wy | e Remove exhaust front tube.
cer shaft e Remove starter motor from transaxle.
nut

SMT656B

AT-34



REMOVAL AND INSTALLATION

At<Y < PY
Oy Rea 7
eed '
<> plate cover

SAT701D

SAT037C

ItStraightedge
SAT573D

Removal (Cont’d)
@ Remove rear plate cover.

e Remove bolts securing torque converter to drive plate.

Rotate crankshaft for access to securing bolts.

e Support engine by placing a jack under oil pan.

Do not place jack under oil pan drain plug.

e Support transaxle with a jack.
e@e Remove mountings from transaxle.
e Remove bolts fixing A/T to engine.
e Lower transaxle while supporting it with a jack.

Installation
e Drive plate runout

Maximum allowable runout:
Refer to EM section (“Inspection’’, “CYLINDER
BLOCK”).

If this runout is out of specification, replace drive plate with
ring gear.

@e When connecting torque converter to transaxle, measure
distance ‘‘A’’ to be certain that they are correctly assem-
bled.

Distance ‘‘A”’:
15.9 mm (0.626 in) or more

AT-35
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REMOVAL AND INSTALLATION
Installation (Cont'd)
e Install converter to drive plate.
e After converter is installed to drive plate, rotate crankshaft

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

© AIT to engine e Tighten bolts fixing transaxle

® 70 - 79 (7.1 - 8.1, 51 - 59) 55 (2.17)

® ® 70 - 79 (7.1 - 8.1, 51 - 59) 50 (1.97)

@ 70 - 79 (7.1 - 8.1, 51 - 59) 65 (2.56)

Pp @ 16 - 21 (1.6 - 2.1, 12 - 15) 35 (1.38)
g S 16 - 21 (1.6 - 2.1, 12 - 15) 45 (1.77)

SAT766G

e Reinstall any part removed.
e Refill transaxle with A.T.F. and check fluid level.
e Adjust control cable and throttle wire. Refer to ‘“ON-VEHI-

CLE SERVICE”’.
e Check inhibitor switch for operation.
@ Move selector lever through all positions to be sure that

transaxle operates correctly. With parking brake applied,
idle engine. More selector lever through ‘‘N’”’ to ‘‘D’’, to 2”,
to ‘1’? and “‘R’’. A slight shock should be felt through the
hand gripping the selector each time the transaxle is
shifted.

e Perform road test — Refer to ‘ROAD TESTING”.

AT-36



MAJOR OVERHAUL

RL4F03A

Reverse clutch drum

Low & reverse brake

Output gear

RL4F03V

Band servo piston

Viscous coupling /
Front planetary gea

Low one-way clutch

Sa
r

M
y

5

r

Final gear

Rear planetary gear , High clutch Final drive

Forward clutch Reverse clutch Oil pump Converter
housing

Overrun clutch Brake band

Torque converter

Idler gear

> input shaft

Forward one-way clutch Pinion reduction gear

Final gear —

AT-37

Differential case

SAT912E
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MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Hydraulic Control Circuit

Low & reverse @l
Torque brake Reverse Forward

Overrunconverter Ciich High clutch Band servo clutch clutch
. (al | MA

2m
:

4th speed —_| |
cut valve ry

HI} 3-2
timing
valve EE

1] 1-2 EC
accumulator

IveLock-up val
—~control Ts FE

valve

Overrun ——+14-(4-4 CL
clutch
control valve

-}|-—1-2

3-4 —- shift valve EA
shift
valve

Torque xconverter ae LI RA
relief valve Torque converter clutch —7 HL

Lf ‘solenoid valve UH is reducing Lf I
m L Ld

Press HUE Lesser wane 7 BR
regulator 7 ;
valve

U

ae ll ST

Throttle ——___|. Ri
modifier “hr BEvalve tr

O.D. cancel E aed | :
solenoid | modifier Blood
valve : L valve 5 | 18

eae | EL
Pressure a spreoaee “I E
modifier valve "x

x: Drain part Detent valve Throttle valve
> : Orifice

MAT282A
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MAJOR OVERHAUL

Mechanical Operation

Band servoShift posi- | Reverse | High | Forward | Overrun Forward Low Low &
tion clutch clutch clutch clutch 2nd 3rd 4th one-way | one-way | reverse | Lock-up Remarks

apply | release | apply clutch clutch brake

P PARK POSITION

REVERSE POSI-
R O O TION
N NEUTRAL POSI-

TION

1st O © e td

D4 2nd O 1140 O Ad Automatic shift

3rd O O © 2® @ e To2osed
4th O ® *3@ @ O O

; 1st O O e \ Automatic shift

2nd O O O e Toe
ist O O e O Locks (held sta-

1 : tionary) in 1st

2nd O O O e speed 1 <« 2

*1: Operates when overdrive switch is being set in ‘‘OFF’’ position.
*2. Oil pressure is applied to both 2nd “apply” side and 3rd ‘“‘release’”’ side of band servo piston. However, brake band does not contract

because oil pressure area on the ‘‘release’”’ side is greater than that on the ‘‘apply”’ side.
*3: Oil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.
*4: A/T will not shift to 4th when overdrive switch is set in ‘OFF’ position.
O: Operates
©: Operates when throttle opening is less than 1/16.
@: Operates during ‘‘progressive” acceleration.
@: Operates but does not affect power transmission.
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MAJOR OVERHAUL

Oil Channel

a Torque converter pressure
High clutch pressure (Lock-up released)

Oil pump discharge hole
Torque converter pressure Reverse clutch
(Lock-up released) Reverse clutch

pressure

Oil pump suction hole
pressure

Oil pump
assembly

Torque converter Oil pump discharge hole
pressure

(Lock-up applied)
y a

High clutch pressure

3-R accumulator shoulder pressure
3-R accumulator back pressure
(Reverse clutch pressure)

Oil cooler tube (IN)

Torque converter pressure
~ (Lock-up applied)

‘Servo 4th apply chamber pressure

Servo 2nd apply chamber pressure

r Servo 3rd release
chamber pressure

Low & reverse brake pressure

Overrun clutch pressure
Forward clutch pressure

Forward clutch pressure Oil cooler tube (IN) hole

Overrun clutch pressure

Torque converter
pressure

(Lock-up applied)

Torque converter
pressure

(Lock-up released)

High clutch pressure

Oil pump discharge hole

'N-D accumulator shoulder pressure
(Line pressure)

N-D accumulator back pressure

| pressure are shown as below.

|Back pressure Shoulder pressure
Accumulator
piston

4 Clutch pressure

©
)

Vy

(e) ©

o
Reverse clutch
pressure

Oil pump suction holeDifferential lubricant hole

.

TEA) IByte ob

bl Tet Ht
bl p-—SR LN

Governor pressure Line pressure

AT-43

=
Oil cooler tube (OUT) hole

Oil cooler tube (IN) hole

e)

Op

©

°

je)

©)

)

SAT586D
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nr
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BF
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MAJOR OVERHAUL

Outer diameter and color of thrust washers

Locations of Bearings, Thrust Washers and
Snap Rings

Outer & inner diameter of needle bearings

Item numbe Outer diameter Col Item number Outer diameter Inner diameter
r mm (in) olor mm (in) mm (in)

dP 72.0 (2.835) 47.0 (1.850) 32.0 (1.260)
Black

78.5 (3.091) ©) 35.0 (1.378) 20.0 (0.787)
60.0 (2.362) 42.0 (1.654)

®) 60.0 (2.362) 45.0 (1.772)

() 47.0 (1.850) 30.0 (1.181)
(3) 42.6 (1.677) 26.0 (1.024)

48.0 (1.890) 33.5 (1.319)

5) 55.0 (2.165) 40.5 (1.594)

© 60.0 (2.362) 40.0 (1.575)

a
La a a

eats Sc

l

eS = Dt

I
—

* : Select proper thickness.

Outer & inner diameter of bearing race and adjusting shims

aS eee

Outer diameter Inner diameter
Item number . .mm (in) mm (in)

48.0 (1.890) 33.0 (1.299)

20) 72.0 (2.835) 61.0 (2.402)
Qi) 34.5 (1.358) 26.1 (1.028)

® RL4FO03A 68.0 (2.677) 60.0 (2.362)

RL4FO3V 105.0 (4.13) 96.0 (3.780)

AT-44

Outer diameter of snap rings

{tem number Outer diameter mm (in)

142.0 (5.59)

113.0 (4.45)

162.4 (6.39)

135.4 (5.33)

159.0 (6.26)

126.0 (4.96)

Q/O|O|S|
@oloO 40.5 (1.594)

SAT838D



DISASSEMBLY

Drain plug

SAT007D

a SATO08D

LO
C 

ZL

Bend a wire and use
t _ it as a check tool.

Approx. 3.0 (0.118)
[Bend a 1.5 (0.059) dia.
wire in half.]

Outer race

Appro
x. 

100
 

(3.9
4)

Approx. | INFN \
15 (0.59) AINGAN

an

4

. ses

! rr.

One-way clutch

SATO09D

Oil =
charging — |pipe =F

tube

SAT107E

1.

2.

4. Remove oil charging pipe and oil cooler tube.

Drain A.T.F. through drain plug.

Remove torque converter.

Check torque converter one-way clutch using check tool as
shown at left.
Insert check tool into the groove of bearing support built
into one-way clutch outer race.
When fixing bearing support with check tool, rotate one-
way clutch spline using screwdriver.
Check that inner race rotates clockwise only. If not, replace
torque converter assembly.

AT-45
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DISASSEMBLY

5. Set manual lever to position ‘‘P’’.
6. Remove inhibitor switch.

(

t SAT011D
7. Remove oil pan and oil pan gasket.

e Do not reuse oil pan bolts.

8. Analyze foreign materials in oil pan to trace possible
causes of malfunction. If the fluid is very dark, smells
burned, or contains foreign particles, the frictional material
(clutches, band) may need replacement. A tacky film that
will not wipe clean indicates varnish build up which can
cause valves, servo, and clutches to stick and may inhibit
pump pressure.

)

a + SAT128E
9. Remove control valve assembly according to the following

procedures.
a. Remove control valve assembly mounting bolts @, ®, ©

and ©).

SAT788D

a) —— b. Remove stopper ring from terminal body.
Ae

S

‘Stopper ring Terminal body
J ee)

— /Wo

LYFE
A/T solenoid

/
SAT015D

AT-46



DISASSEMBLY

rl
Terminal body

A Manual valve
SAT017D

Return spring
3-R accumulator piston

N-D accumulator piston

——_—=— te
HAL IOO ~4

3-R accumulator piston | (»

DIOS | //// SAT019D

oy mys)
N-D accumulator piston ~

=F ig a? — : ss * =

c. Push terminal body into transmission case and draw out
solenoid harness.

@l

MA

EM
10. Remove manual valve from control valve assembly.

Le

EP
EC

PE

CL
11. Remove return spring from 3-R accumulator piston.

Mir

FA

RA

12. Remove 3-R accumulator piston with compressed air.
13. Remove O-rings from 3-R accumulator piston. BR

ST

BF

HA

14. Remove N-D accumulator piston and return spring with
compressed air.

15. Remove O-rings from N-D accumulator piston. EL
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DISASSEMBLY

16. Check accumulator pistons and contact surface of transmis-
sion case for damage.

17. Check accumulator return springs for damage and free

Contact surface

length.
Unit: mm (in)

Contact surface Spring Free length Outer diameter
3-R accumulator spring 56.4 (2.220 ) 21.0 (0.827 )

N-D accumulator spring 43.5 (1.713 ) 28.0 (1.102 )

18. Remove lip seals from band servo oil port.

19. Remove governor oil filter.

20. Check governor oil filter for damage or clogging.

t/ 3
4
s

5ea
 

a
r
 

a
w

 a
 

a a
w

 
a

r
IT

 
TLLLL

LLYs
ea

r 
a

 a

Whh
h WABEBRAABAASLAS’(LT
T?

a
 a

n
 

i

SAT024D

21. Remove throttle wire from throttle lever.

SAT025D
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DISASSEMBLY

CA= \)qu? y
25 ZZ

So SESS
NTC yoreA SOS garisie

SAT030D

22. Remove throttle wire mounting bolt.
23. Draw out throttle wire from transmission case.

MA

EM
24. Remove converter housing according to the following pro-

cedures. LC
a. Remove converter housing mounting bolts @ and ®.

EF
EC

FE

CL

b. Remove converter housing by tapping it lightly.

MT

PA

RA

c. Remove O-ring from differential oil port.

BR

ST

BF

HA
25. Remove final drive assembly from transmission case.

EL
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DISASSEMBLY

————— 2 > _
Twos SAT839D

KV381054S0
( — )

TL

‘A =a
:

wa
le 

C

9

fh
 FZ W
p

SAT840D

SAT133E

SAT134E

26. Remove differential side bearing outer race from transmis-
sion case.

27. Remove differential side bearing adjusting shim from trans-
mission case.

28. Remove differential side bearing outer race from converter
housing.

29. Remove oil seal with screwdriver from converter housing.
e Be careful not to damage case.

30. Remove oil tube from converter housing.

AT-50



DISASSEMBLY

Bearing race

C1) Thrust washer:

Bs

\
SAT037D

ey aBrake band —Y)
| | —I SATO38D

31. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

Gl

MA

EM
b. Remove oil pump assembly from transmission case.

Le

EF
EC

Fe

CL
c. Remove thrust washer and bearing race from oil pump

assembly. MT

FA

RA

32. Remove brake band according to the following procedures.
a. Loosen lock nut, then back off band servo anchor end pin. BR

ST

BF

HA

b. Remove brake band from transmission case.

EL
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DISASSEMBLY

40 - 50 (1.57 - 1.97)

—e
40 (1.57)

me

Unit: mm (in)

SAT039D

f SATO40D

Input shaft assembly

SAT041D

Reverse clutch

SAT042D

High clutch

SAT043D

33.

Cc.

d.

To prevent brake linings from cracking or peeling, do not
stretch the flexible band unnecessarily. When removing the
brake band, always secure it with a clip as shown in the
figure at left.
Leave the clip in position after removing the brake band.

Check brake band facing for damage, cracks, wear or
burns.

Remove input shaft assembly (high clutch) and reverse
clutch according to the following procedures.
Remove input shaft assembly (high clutch) with reverse
clutch.

Remove input shaft assembly (high clutch) from reverse
clutch.

Remove needle bearing from high clutch drum.
Check input shaft assembly and needle bearing for damage
or wear.
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DISASSEMBLY

©— Needle bearing

Snap ring

7

4

oN

Lo)

( CWS \ SAN
SIE “Oe

a SAT046D

7 atl\ 7, Vad \S
Front planetary carrier 3X KE,

wa

—

OO ——_— —_

Low one-way clutchYe \WiZEX SAT047D

Low one-way clutch

Unlock
SAT048D

34. Remove high clutch hub and needle bearing from transmis-
sion case.

35. Check high clutch hub and needle bearing for damage or
wear.

Gl

MA

EM
36. Remove front sun gear and needle bearings from transmis-

sion case. Le
37. Check front sun gear and needle bearings for damage or

wear.

EF
EC

PE

CL

38. Remove front planetary carrier assembly and low one-way
clutch according to the following procedures. MT

a. Remove snap ring with flat-bladed screwdriver.

PA

RA

b. Remove front planetary carrier with low one-way clutch.

BR

ST

BI

HA

c. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

d. Remove low one-way clutch from front planetary carrier
while rotating it toward unlock.
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DISASSEMBLY

Front planetary carrier

Needle bearing
SAT049D

Clearance

Feeler gauge i
im

al

carrier
Rear planetary

SAT052D

Needle bearing |

SS SAT053D

carrier

Needle bearing

Rear planetary

e.

39.

Cc.

Remove needle bearing from front planetary carrier.

Check front planetary carrier, low one-way clutch and nee-
dle bearing for damage or wear.
Check clearance between pinion washer and planetary car-
rier with feeler gauge.

Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)

Allowable limit:
0.80 mm (0.0315 in)

Replace front planetary carrier if the clearance exceeds
allowable limit.

Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.
Remove rear planetary carrier assembly from transmission
case.

Remove rear sun gear from rear planetary carrier.

Remove needle bearings from rear planetary carrier
assembly.
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DISASSEMBLY

Clearance

Feeler gauge

SAT054D

Rear internal gear

SATO55D

Needle bearing

Rear internal gear

SATO56D

Forward clutch

Bearing race

> Thrust washer

SAT058D

d. Check rear planetary carrier, rear sun gear and needle
bearings for damage or wear.

e. Check clearance between pinion washer and rear plane-
tary carrier with feeler gauge.

Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)

Allowable limit:
0.80 mm (0.0315 in)

Replace rear planetary carrier if the clearance exceeds
allowable limit.

40. Remove rear internal gear from transmission case.

41. Remove needle bearing from rear internal gear.
42. Check needle bearing for damage or wear.

43. Remove forward clutch assembly from transmission case.

44. Remove needle bearing from transmission case.

AT-55
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DISASSEMBLY

pa <<
‘. OR re procedures.

/) ~ SOS. (°) . a. Remove side cover bolts.

w=Gs eF \ ORS: 5

>| ~ Locating
pin

(| on 45. Remove output shaft assembly according to the following

SATO59D

b. Remove side cover by lightly tapping it with a soft hammer.

e Becareful not to drop output shaft assembly as output shaft
assembly may be removed together with side cover.

c. Remove adjusting shim.

d. Remove output shaft assembly.

e If output shaft assembly was removed together with side
cover, remove side cover by tapping it lightly with a soft
hammer.

SAT435D

AT-56



DISASSEMBLY

SAT453D

SAT841D

=

Za

Adjusting
shim

SAT916D

e. Remove needle bearing.

46. Disassemble reduction gear according to the following pro-
cedures.

a. Set manual lever to position ‘‘P’”’ to fix idler gear.
b. Unlock idler gear lock nut using a pin punch.

c. Remove idler gear lock nut.

e Do not reuse idler gear lock nut.

d. Remove idler gear with puller.

e. Remove reduction gear.
f. Remove adjusting shim from reduction gear.

AT-57
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DISASSEMBLY

47. Remove return spring from parking shaft with screwdriver.ZS

arking poleLX see

48. Draw out parking shaft and remove parking pole from
transmission case.

49. Check parking pole and shaft for damage or wear.

Parking shaft

SATO065D

a, 50. Remove parking actuator support from transmission case.
@) 51. Check parking actuator support for damage or wear.

| \Parking actuator.
support oO

e—|

eRe)
SATO66D

\ yf ys 7 9 52. Remove governor valve assembly according to the follow-
— ing procedures.

a. Remove snap ring with screwdriver.
Snap ring

or Sa

b. Remove spacer from governor cap.

Voy —S
PD. 2 VATS saToseD
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DISASSEMBLY

G5 N wean cap

SATO69D

Governor valve
assembly

“SS

SAT070D

Low secondary weight

Low primary weight

4 Governor valve

i) 71 nl |

lS) a a ———

High primary weight

High secondary weight
SAT071D

SA SAT072D

c. Remove governor cap with water pump pliers.
d. Remove O-ring from governor cap.

e. Remove governor valve assembly.

f. Close low primary weight. Make sure governor valve
smoothly lowers under its own weight with topside of gov-
ernor assembly down.

g. With topside of governor assembly down, operate both low
and high secondary weights to ensure governor valve is
functioning properly.

53. Remove side oil seal with screwdriver from transmission
case.
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REPAIR FOR COMPONENT PARTS

Manual Shaft and Throttle Lever

Retaining pin a ) 64: 75 Nema
.65 - 0. g-m,

Throttle shaft 4.7 - 5.5 ft-lb) @
9J Detent spring 5FA \/s

Ce
C7 Throttle lever YS BR

Return spring

Retaining pin (4

Parking rod

Parking rod plate oN
Retaining pin &4- a

Manual shaft
Manual plate

SAT073D

REMOVAL

1. Remove detent spring from transmission case.

———ADetent spring ~~
JINN
PLS

SAT074D

Deyo \

Zi

Y: LS 2. Pull out throttle shaft retaining pin.
. yr J Ne oo 3. Draw out throttle shaft from transmission case.r ( N Z Retaining pin

oy

< TA

. LOK

VF
~ SATO75Dce

4. Drive out manual plate retaining pin.

) S
SAT842D
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REPAIR FOR COMPONENT PARTS
Manual Shaft and Throttle Lever (Cont’d)
5. Drive and pull out parking rod plate retaining pin.

Retaining pin

Gl

MA

“SAT843D EM

Ss —Od{| 6. Remove parking rod plate from manual shaft.
en 7. Draw out parking rod from transmission case.

Parking rod plate LC
we A

View A EF

| EC
FE

CL

8. Pull out manual shaft retaining pin.
9. Remove manual shaft and manual plate from transmission MT

case.

FA

RA

10. Remove manual shaft oil seal.

BR

ST

BIF

SAT080D HA

INSPECTION

e@ Check component parts for wear or damage. Replace if &L
necessary.
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REPAIR FOR COMPONENT PARTS

i |, $1287 10000 —_

6) Va ~N \ SAT844D
aa

KV32101000
(J25689-A)

oe

SAT845D

Throttle lever

x A
SaN

Aea—, of SAT846D

Manual Shaft and Throttle Lever (Cont’d)
INSTALLATION
1. Install manual shaft oil seal.

e Apply A.T.F. to outer surface of oil seal.

2. Install throttle lever and return spring on throttle shaft.
3. Install throttle lever assembly on transmission case.

4. Align groove of throttle shaft and hole of transmission case.
5. Install a new throttle shaft retaining pin.

6. Move throttle lever in the direction of the arrow.
7. Install manual shaft and manual plate.

8. Align groove of manual shaft and hole of transmission
case.

9. Install manual shaft retaining pin.
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REPAIR FOR COMPONENT PARTS
Manual Shaft and Throttle Lever (Cont'd)

Parking rod plate
10. Install parking rod to parking rod plate.SOT

—~ \En 11. Install parking rod assembly to manual shaft.
_ Parking rod plate
5 ml

View A

» ‘é—_—

Parking
rod

View A

Parking rod

~
s\ —_—
‘ d ~ \ _——f

iN Manual shaft
INA

‘A SAT078D

y-e

$T23540000 =~ZE

Retaining pin

Manual plate
and parking
rod plate

5-6 mm
(0.20 - 0.24 in)

12. Install manual plate retaining pin and parking rod plate
retaining pin.

$T23540000

13. Install detent spring.

Oil Pump

: Apply A.T.F.

Oil pump housing

; O-ringOil pump cover «3 Oil seal XICRD)
{(C) 7-11 N-m \

(0.7 - 11 kg-m, .5.1 - 8.0 ft-lb) ~ RA ©)
wef 

O
_—_—_—

OE’,
Outer gear

Y

Inner gear

SATO89D
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REPAIR FOR COMPONENT PARTS

Oil Pump (Cont'd)
DISASSEMBLY

1. Remove seal rings by undoing hooks.

SATO90D

2. Loosen bolts in numerical order and remove oil pump
cover.

SATO91D

Inner gear -3. Remove inner and outer gear from oil pump housing.

Outer gear

Oil pump housing

SATO092D

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.
Screwdriver

SAT094D
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REPAIR FOR COMPONENT PARTS

Dial gauge

Span [180 mm

Oil pump
housing

k *

Qo

Inner. gear gear

*Measuring points

SAT095D

SATOS96D

Clearance

Seal ring

SAT097D

Oil Pump (Cont'd)
INSPECTION

Oil pump housing, oil pump cover, inner gear and outer
gear

e Check for wear or damage. @

MA

EM
Side clearance
@ Measure side clearance between end of oil pump housing [¢@

and inner and outer gears in at least four places along their
circumferences. Maximum measured values should be
within specified ranges. EF

Standard clearance: EC
0.02 - 0.04 mm (0.0008 - 0.0016 in)

e If clearance is less than standard, select inner and outer [FE
gear as a set so that clearance is within specifications.

inner and outer gear:
Refer to S.D.S. | CL

e If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.

Mn

FA

RA

e Measure clearance between outer gear and oi! pump hous-
ing.

Standard clearance: BR
0.08 - 0.15 mm (0.0031 - 0.0059 in)

Allowable limit: T
0.15 mm (0.0059 in)

' @ = If not within allowable limit, replace whole oil pump assem-
bly except oil pump cover. BF

HA

Seal ring clearance
e Measure clearance between seal ring and ring groove. EL

Standard clearance:
0.07 - 0.19 mm (0.0028 - 0.0075 in)

Allowable limit:
0.19 mm (0.0075 in)

e = If not within allowable limit, replace oil pump cover assem-
bly.
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont'd)
ASSEMBLY

am 1. Install oil seal on oil pump housing.

SAT900D

2. Install O-ring on oil pump housing.

@ Apply A.T.F. to O-ring.

3. Install inner and outer gears on oil pump housing.
e Be careful of direction of inner gear.

SAT092D

4. Install oil pump cover on oil pump housing.
a. Wrap masking tape around splines of oil pump cover

assembly to protect seal. Position oil pump cover assem-
bly on oil pump housing assembly, then remove masking
tape.

b. Tighten bolts in a criss-cross pattern.

SAT101D

5. Install new seal rings carefully after packing ring groove
with petroleum jelly and attach hooks.

e Donot spread gap of seal ring excessively while installing.
The ring may be deformed.

SATO90D
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly
Lower separating ©)7 -9gasket (0.7 - 0.9, 5.1 - 6.5) |
Separating plate i iLower inter separating gasket \ © Gl strainerSupport plate ¥ |

|

| ——~ Steel bail
(7 pieces)

|

upper body relief valve Pp O a ;
spring Me Overdrive

(7-9 sees cancel

/ Harness clamp

7-2
(0.7 - 0.9,

b poms
Torque converter clutch
solenoid valve

Control! valve
inter body

Upper inter separating
gasket
Separating plate

Upper separating
gasket

Steel bail
(9 pieces)

|

Control valve
— lower body

Oil coolerControl valve

| (2)

e———__ (0.7 - 0.9, 5.1 - 6.5) Check ball solenoid valve
Tube |

Tube connector MAT121A

DISASSEMBLY
1. Remove tube connector and tube from control valve lower

body.

xy Lower body

Tube connector SAT104D

2. Disassemble upper, inter and lower bodies.

= 3 S Bolt length, number and location:
Harness © © Harness

clamp © Fy 2 clamps Bolt symbol ©) © ® ®
O o

© © @ Bolt length “t" = mm (in)] 13.5 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
= re S02 Emm (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)

I=T[6 {Oo © & © Number of bolts 4 3 6 1 2 2
—Uc ©

OF- IE @6® @_{O. ~6@ ®
20 (2-4 @? .5 @)

9)
@)

OLY LYS Section Z—Z
(f) Reamer bolt

Section Y—Y Plain

(e) Bolt washer

Support plate Nut

SAT654G
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EM

Le
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EC

FE

CL

Mir

FA

RA

BR

BF

HA

EL



REPAIR FOR COMPONENT PARTS

SAT431D

Overdrive cancel solenoid valve
Torque converter clutch
solenoid valve

SAT107D

SAT432D

Control Valve Assembly (Cont'd)
a.

b.

Cc.

d.

e.

Remove bolts @, @ and @ and remove oil strainer from
control valve assembly.

Remove O.D. cancel solenoid valve and torque converter
clutch solenoid valve from control valve assembly.

Remove O-rings from O.D. cancel solenoid valve, torque
converter clutch solenoid valve and harness terminal body.

Place upper body facedown, and remove bolts @), © and

Remove inter body from lower body.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont'd)

Accumulator f. Turn over lower body, and remove accumulator support
support plate pl ate

Gl

MA

Inter & upper bodies Lower body
SAT109D EM

g. Remove separating plate and separating gasket from lower
Check ball Line pressure body

relief valve A : LGh. Remove steel balls and relief valve springs from lower
body.

e Be careful not to lose steel balls and relief valve springs. ce

spring

PE
Section A—A

SAT110D CL

i. Remove inter body with separating plate and separating
gasket from upper body. MT

Separatinplate & 9 FA
gaskets

SAT433D RA

j. Check to see that steel balls are properly positioned in inter
body and then remove them from inter body. BR

e Be careful not to lose steel balls.

ST

BIF

SATI11D AA

k. Check to see that steel balls are properly positioned in
upper body and then remove them from upper body. EL

e Be careful not to lose steel balls.

SAT849D
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REPAIR FOR COMPONENT PARTS

SAT113D

SAT114D

Net
O O O

i
_ C/O

{tt .
vied Ball A et ©

O V fei Ey O = O

O

Oil strainer SAT1415D

Overdrive cancel solenoid valve

MAT123A

D
 (

Co
il 

oute
r

diame
ter)

Q (Length)

SAT138D

Control Valve Assembly (Cont'd)
INSPECTION

Lower and upper bodies

e Check to see that retainer plates are properly positioned in
lower body.

@ Check to see that retainer plates are properly positioned in
upper body.

e Be careful not to lose these parts.

Oil strainer
e Check wire netting of oil strainer for damage.

O.D. cancel solenoid valve and torque converter clutch
solenoid valve’
e Measure resistance — Refer to ‘ELECTRICAL SYSTEM”.

Oil cooler relief valve spring.

@ Check springs for damage or deformation.
e Measure free length and outer diameter
Inspection standard:

Unit: mm (in)

Part No. £ D

31872-31X00 - 17.02 (0.6701) 8.0 (0.315)
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REPAIR FOR COMPONENT PARTS

SAT849D

Upper inter
separating
gasket '<)

i |_ Separating plate

Upper
‘ separating
‘gasket '<)

SAT118D

Separating
plate &
gaskets

SAT119D

SAT111D

SAT121D

Control Valve Assembly (Cont'd)
ASSEMBLY
1. Install upper, inter and lower body.
a. Place oil circuit of upper body face up. Install steel balls in

their proper positions.

@l

MA

EM
b. Install upper separating gasket, upper inter separating gas-

ket and upper separating plate in order shown in illustra- Le
tion.

EF
EC

FE

CL
c. Install reamer bolts @® from bottom of upper body and

install separating gaskets and separating plate as a set on MT
upper body using reamer bolts as guides.

FA

RA

d. Place lower body side of inter body face up. Install steel
balls in their proper positions. BR

ST

BF

HA

e. Install inter body on upper body using reamer bolts ® as
guides. EL
Be careful not to dislocate or drop steel balls.
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)
Check ball Li f. Install steel balls and relief valve springs in their proper

ine pressure it; Hrelief valve A positions in lower body.

spring

Section A—A

SAT110D

Lower inter g. Install lower separating gasket, inter separating gasket and
‘separating lower separating plate in order shown in illustration.

Lower separating
plate

Lower separating .

gasket §59 SAT123D

h. Install support plate fixing bolts © from bottom of lower
body and install separating gaskets and separating plate as
a set on lower body using bolts © as guides.

Separating
plate & gaskets

9
 0

0
&

 
So

 
Ce

703
2

S 
co

c
s

(@
) 

)
; +

IL sarinOTT CKa an

SAT124D

i. Temporarily install support plates on lower body.
Accumulator
support

plate

) Bolt

SAT125D

j. Install lower body on inter body using reamer bolts @® as
guides and tighten reamer bolts ©® slightly.

Lower body

Reamer bolt

Inter
and
upper

bodies

SAT126D
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REPAIR FOR COMPONENT PARTS

Overdrive ca
Torque converter
solenoid valve

ncel solenoid valve
clutch

MAT124A

(-)

Harness ve © © Harness
clamp © y a Be clamps

“ © @

° re Z@Z
= ~ @)ET1q [09 00 -¢§ @

7O17- , fe) fe)

@ISL, S
@

OfY LYS Section Z—Z
(f) Reamer bolt

Section Y—Y .

(€) Bolt washer

Support plate Nut

SAT654G

SAT714D

Torque converter
clutch solenoid
valve

O.D. cancel
solenoid

Wr)

Control Valve Assembly (Cont'd)
2. Install O-rings to O.D. cancel solenoid valve, torque con-

verter clutch solenoid valve and harness connector.

e@ Apply A.T.F. to O-rings.

MA

EM

3. Install and tighten bolts.

Bolt length, number and location: Le

®

13.5

(0.531)

®

58.0

(2.283)

©

40.0

(1.575)

@

66.0

(2.598)

33.0

(1.299)

®

78.0

(3.071)

Bolt symbol

Bolt length ‘'e”

Emm g
Number of bolts 4 3 6

EF
ECmm (in)

11 2 2 PE

CL

Mr

FA

RA

a. Install and tighten bolts ® slightly. BR

ST

BF

HA

b. Install O.D. cancel solenoid valve and torque converter
clutch solenoid valve to lower body. ©

c. Install and tighten bolts @ and © slightly.
d. Remove both reamer bolts @ previously installed as

guides. Install one reamer bolt @® (marked in illustration)
from lower body side.

e. Tighten bolts @, @®, © and © to specified torque.

EL
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REPAIR FOR COMPONENT PARTS

Tube connector

Lower body

SAT104D

Control Valve Assembly (Cont'd)
f.

g.

h.

Install oil strainer and the other reamer bolt @® (marked in
illustration), then tighten bolts @, @ and @® to specified
torque.

Install support plates and tighten bolts to specified
torque.

Install tube connector and tubes to lower body.

install oil circuit side of tube connector face up.
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body
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REPAIR FOR COMPONENT PARTS

SAT114D

Screwdriver Plug

SAT136D

SAT137D

D
 (

Co
il 

oute
r

diame
ter)

Q (Length)

SAT138D

Control Valve Upper Body (Cont'd)
DISASSEMBLY

1. Remove valves at retainer plates.

e Do not use a magnetic ‘hand’.

a. Use a screwdriver to pry out retainer plates.

b. Remove retainer plates while holding spring, plugs or
sleeves.

@ Remove plugs slowly to prevent internal parts from jump-
ing out.

c. Place mating surface of valve body face down, and remove
internal parts.

e If a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer.

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

INSPECTION

Valve spring

e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation.

e Numbers of each valve spring listed in table on the next
page are the same as those in the figure on page AT-75.
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont'd)

Inspection standard
Unit: mm (in)

Parts Part No. £ D

@ | Pressure modifier valve spring 31742-31X64 25.0 (0.984) 7.9 (0.311) @

@ | Kickdown modifier valve spring 31742-31X03 40.5 (1.594) 9.0 (0.354)

@) | 1-2 accumulator valve spring 31742-31X63 50.9 (2.004) 12.6 (0.496)

@) |3-2 timing valve spring 31736-21X00 26.3 (1.035) 7.2 (0.283) MA
® | 1st reducing valve spring 31835-21X08 22.6 (0.890) 7.3 (0.287)

©) | Torque converter relief valve spring 31742-31X06 23.5 (0.925) 7.4 (0.291) EM
@) | Throttle modifier valve spring | 31742-31X07 29.5 (1.161) 5.5 (0.217)

4th speed cut valve spring 31835-21X02 23.2 (0.913) 6.2 (0.244) Le
@ |Lock-up control valve spring 31742-31X08 39.5 (1.555) 5.0 (0.197)

a0) | 4-2 sequence valve spring 31742-31X09 39.5 (1.555) 5.1 (0.201) ce

e Replace valve springs if deformed or fatigued.
Control valves FE
e@ Check sliding surfaces of valves, sleeves and plugs.

CL

ASSEMBLY

e Laycontrol valve body down when installing valves. Do not {iT
stand the control valve body upright.

FA

SAT139D RA

1. Lubricate the control valve body and all valves with A.T.F.
Install control valves by sliding them carefully into their BR
bores.

e Be careful not to scratch or damage valve body.

ST

BIF

: Apply ATF. \ sartaop EA

e@ Wrap asmall screwdriver with vinyl tape and use it to insert
the valves into their proper positions. EL

SAT141D
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)
1-2 accumulator

Retainer ing ;

Oy Return
spring

1-2 accumulator
Plug piston

Retainer plate

i

NN.

plate P a “4-2 accumulator
~ retainer plate

1-2 accumulator valve

SAT142D

Nh

SAT143D

‘A”

Type I

Retainer plate
HAP.

Install retainer plates
e Install retainer plate while pushing plug or return spring.

e@ Install 1-2 accumulator valve and then align 1-2 accumula-
tor retainer plate with 1-2 accumulator valve from opposite
side of control valve body.

e Install return spring, 1-2 accumulator piston and plug.

Unit: mm (in)

Name of control valve Length A Length B Type

“B” Pressure modifier valve

Lock-up control valve

Type I 4-2 sequence valve

6.0 (0.236) 28.0 (1.102)

Kickdown modifier valve

3-2 timing valve
SAT144D

1st reducing valve

Throttle modifier valve

4th speed cut valve

6.0 (0.236) 21.5 (0.846)

1-2 accumulator valve 6.0 (0.236) 37.5 (1.476)

Torque converter relief valve 13.0 (0.512) 17.0 (0.669)

e Install proper retainer plates.
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body
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REPAIR FOR COMPONENT PARTS

SAT113D

D
 (

Co
il 

oute
r

diame
ter)

Q (Length)

SAT138D

Inspection standard

Control Valve Lower Body (Cont'd)
DISASSEMBLY

1. Remove valves at retainer plate.
For removal procedures, refer to ‘‘DISASSEMBLY”’ of Con-
trol Valve Upper Body.

Throttle valve

e Remove throttle valve at E-ring.

INSPECTION

Valve springs

e@ Check each valve spring for damage or deformation. Also
measure free length and outer diameter.

e Numbers for each valve spring listed in the table below are
the same as those in the figure on page AT-79.

Unit: mm (in)

Parts Part No. 4 D

@ | Throttle valve & detent valve spring 31802-31X06 32.0 (1.260) 10.0 (0.394)

@) | Pressure regulator valve spring 31742-31X00 52.24 (2.0567) 15.0 (0.591)

@) |3-4 shift valve spring 31762-31X11 52.0 (2.047) 8.0 (0.315)

@ | 2-3 shift valve spring 31762-31X01 52.7 (2.075) 7.0 (0.276)

® | 1-2 shift valve spring 31762-31X09 44.5 (1.752) 5.3 (0.209)

@ | Overrun clutch control valve spring 31742-31X60 48.9 (1.925) 7.0 (0.276)

Replace valve springs if deformed or fatigued.
Control valves

e@ Check sliding surfaces of control valves, sleeves and plugs
for damage.
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REPAIR FOR COMPONENT PARTS

Screwdriver

See

Sleeve plug

td

ie

Lower body

SAT150D

Return spring

3-4 shift valve

Plug >
-

Lower body

2-3 shift valve

Retainer plate
SAT151D

SAT113D

aa ———

L U
Type I

SAT153D

Control Valve Lower Body (Cont'd)
ASSEMBLY

Throttle valve

e Insert throttle valve to control valve body and then install
E-ring to throttle valve.

MA

EM
Pressure regulator valve

e Install pressure regulator valve after assembling sleeve [¢@
plug, plug A and plug B.

EF
EC

FE

CL
3-4 shift valve and 2-3 shift valve
e@ Install 3-4 shift valve and 2-3 shift valve after fixing plugs ,y7

with retainer plates on the opposite side.

FA

RA

e Install control valves.
For installation procedures, refer to “ASSEMBLY” of Con- BR
trol Valve Upper Body.

Retainer plate ST
Unit: mm (in)

Name of control valve Length A Length B Type

Throttle valve & detent valve 6.0 (0.236) | 7.2 (0.283) | BF
Pressure regulator valve

3-4 shift valve HA
2-3 shift valve 6.0 (0.236) | 28.0 (1.102) T}

1-2 shift valve EL

Overrun clutch control valve

e Install proper retainer plates
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REPAIR FOR COMPONENT PARTS

Reverse Clutch
Snap ring

Retainer plate
| Driven plate

~

Driven plate fn" \. \ i

~ Reverse clutchSnap ring '<) he Reve
Retaining plate * i | G I FE)

. ! Piston

Oil sealX9 ATP

D-ring 9
Spring retainer

Dish plat _% : Select proper thickness.
sh plate .me Snap ring &4 QTE: Apply ATF.

Drive plate

SAT154D

DISASSEMBLY

1. Check operation of reverse clutch .
a. Install seal ring onto drum support of oil pump cover and

install reverse clutch assembly. 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.

Oil pump assembly SAT155D

2. Remove snap ring.
3. Remove drive plates, driven plates, retaining plate, and

dish plates.Snap ring

SAT156D

4. Set Tool on spring retainer and remove snap ring from
reverse clutch drum while compressing return springs.

@ Set Tool directly over springs.
Do not expand snap ring excessively.
Remove spring retainer and return springs.

KV31 103200 ©

on
 
@

SAT851D
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REPAIR FOR COMPONENT PARTS

pring retainer

SAT301E

SAT159D

Oil seal

Piston

SAT138E

Thickness

Facing

Core plate

SAT162D

Reverse Clutch (Cont'd)
e Do not remove return springs from spring retainer.

Gl

MA

EM
6. Remove piston from reverse clutch drum by turning it.

LC

EF
EC

PE

| CL
7. Remove D-ring and oil seal from piston.

MIT

FA

RA

INSPECTION

Reverse clutch snap ring, spring retainer and return BR
springs

e@ Check for deformation, fatigue or damage. CT
If necessary, replace.

@ When replacing spring retainer and return springs, replace
them as a set. BIF

HA

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

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

e If not within wear limit, replace.
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REPAIR FOR COMPONENT PARTS

SAT163D

Check air flows through
ball hole. <>

Check air does not flow
through ball hole. SAT164D

CATE) :: Apply ATF.

Piston

D-ring 9 ATF) oil seal (9 GTFD SAT160D

SAT159D

Spring
retainer

Piston

SAT168D

Reverse Clutch (Cont’d)
Reverse clutch dish plates

@ Check for deformation or damage.
e@ Measure thickness of dish plate.

Thickness of dish plate: 2.8 mm (0.110 in)
e lf deformed or fatigued, replace.

Reverse clutch piston
@ Make sure that check balls are not fixed.
e Apply compressed air to check ball oil hole opposite the

return spring to make sure that there is no air leakage.
e Apply compressed air to oil hole on return spring side to

make sure that air leaks past ball.

ASSEMBLY
1. Install D-ring and oil seal on piston.

e Take care with the direction of oil seal.

e@ Apply A.T.F. to both parts.

2. Install piston assembly by turning it slowly.
e Apply A.T.F. to inner surface of drum.

3. Install return springs and spring retainer on piston.
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)
4. Set Tool on spring retainer and install snap ring while com-

KV31 103200 pressing return springs.
e Set Tool directly over return springs.

al

MA

SAT851D | EM

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

e Do not align the projections on the two dish plates.

EF
EC

PE

CL

6. Install snap ring.

Mir

AT

FA

SAT156D RA

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

Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit 1.2 mm (0.047 in) ST

Retaining plate: Refer to S.D.S.

Snap ring

BIF

SAT174D]_ HA

8. Check operation of reverse clutch.
Refer to ‘‘DISASSEMBLY” of Reverse Clutch. EL

Oil pump assembly SAT173D
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REPAIR FOR COMPONENT PARTS

High Clutch

Snap ring Seal ring x) =. @)
Retaining plate * g Xn

Driven plate = GG
SEO 5Fi s59°

<<
6)é NSZ

j Input shaft assembly
(High clutch drum)

Piston

Oil seal (9 ATF)

Spring retainer

Snap ring ><)

Drive plate

Driven plate

EP) : Apply petroleum jelly.
: Apply A.T-F.

* : Select proper thickness.

SAT852D

1. Check operation of high clutch.
a. Apply compressed air to oil hole of input shaft with nylon

cloth.

e Stop up hole on opposite side of input shaft with nylon
cloth.

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.

NS SAT176D
2. Remove seal rings from input shaft.
e Always replace when removed.

Seal ring

SAT177D

3. Remove snap ring.
4. Remove drive plates, driven plates, retaining plate and dish

plate.
Screwdriver

SAT178D
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)
5. Set Tool on spring retainer and remove snap ring from high

KV31103200 ; . .
clutch drum while compressing return springs.

e Set Tool directly over springs.

e Do not expand snap ring excessively.

6. Remove spring retainer and return springs. G@l

Snap ring MA

SAT853D EM

e Do not remove return springs from spring retainer.

LC

EF
EC

PE

SAT302E CL

7. Remove piston from high clutch drum by turning it.

MAT

FA

SAT189D RA

8. Remove D-ring and oil seal from piston.

BR

ST

BI
Piston

Oil seal

SAT139E AA

INSPECTION

High clutch snap ring, spring retainer and return EL
springs.
e Check for deformation, fatigue or damage.

If necessary, replace.

@ When replacing spring retainer and return springs, replace
them as a set.
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT162D

SAT163D

Check air does not
flow through
ball hole.

Check air flows
through ball
hole. SAT186D

Input shaft

SAT187D

: Apply A.T.F.

High Clutch (Cont'd)
High clutch drive plates

e Check facing for burns, cracks or damage.
e@ . Measure thickness of facing.

Thickness of drive plate:
Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm (0.055 in)

e If not within wear limit, replace.

High clutch dish plate

@ Check for deformation or damage.
@ Measure thickness of dish plate.

Thickness of dish plate: 2.7 mm (0.106 in)
e If deformed or fatigued, replace.

High clutch piston

@ Make sure that check balls are not fixed.
e Apply compressed air to check ball oil hole opposite the

return spring to make sure that there is no air leakage.
e Apply compressed air to oil hole on return spring side to

make sure that air leaks past ball.

Seal ring clearance

e Measure clearance between seal ring and ring groove.
Standard clearance: 0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit: 0.23 mm (0.0091 in)

e If not within allowable limit, replace input shaft assembly.

ASSEMBLY

1. Install D-ring and oil seal on piston.

e Take care with the direction of oil seal.

e@ Apply A.T.F. to both parts.
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High Clutch (Cont'd)
2. Install piston assembly by turning it slowly.

e@ Apply A.T.F. to inner surface of drum.

al

MA

SAT189D EM

3. Install return springs and spring retainer on piston.

Spring LC
retainer

EF
EC

PE

SAT191D CL

4. Set Tool on spring retainer and install snap ring while com-
KV31103200 pressing return springs. MT

@ Set Tool directly over return springs.

Snap ring FA

SAT853D RA

e Do not align snap ring gap with spring retainer stopper.
Snap ring BR

ST

BIF

SAT193D HA

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

6. Install snap ring. EL

SAT195D
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REPAIR FOR COMPONENT PARTS
High Clutch (Cont'd)
7. Measure clearance between retaining plate and snap ring.

If not within allowable limit, select proper retaining plate.
Specified clearance:

Standard 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit 2.6 mm (0.102 in)

Retaining plate: Refer to S.D.S.

SAT199D

8. Check operation of high clutch.
Refer to “DISASSEMBLY” of High Clutch.

9. Install seal rings to input shaft.
= e Apply petroleum jelly to seal rings.

Apply petroleum jelly Is e Always replace when removed.

SAT197D

e Roll paper around seal rings to prevent seal rings from
( 7 naper spreading.

> Tape

SAT198D
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch

@ Snap ringRenee 5 aay Scones 26 Fe RRS @ Retaining plate
@® Drive plate
@ Driven plate
® Dish plate

Overrun
clutch oe see

Forward clutch

Retaining plate * Driven plate

INNSnap ring 'x<] j 5 \
4

Nie
Drive plate

a :
Forward clutch

a Forward- an L C) clutch drum
—

< Oil seal CTP)
AK Forward clutch piston

opr
Snap ring ><) F inet ‘\ D-ring Oil seal (39 * : Select proper thickness.

Spring eturn spring Overrun QIaTH : Apply A.T-F.
retainer piston

SAT200D

DISASSEMBLY
t 1. Check operation of forward clutch and overrun clutch.

; . Install bearing retainer on forward clutch drum.
Hole for forward

a

clutch inspection b. Apply compressed air to oil hole of forward clutch drum.
c Check to see that retaining plate moves to snap ring.

Bearing
retainer

SAT201D

Hole for overrun d. If retaining plate does not move to snap ring, D-ring or oil
clutch inspection seal may be damaged or fluid may be leaking at piston

check ball.

Bearing
retainer

SAT202D
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REPAIR FOR COMPONENT PARTS

SAT203D

SAT204D

( —

Snap ring

SAT855D

SAT216D

Forward clutch
piston

SAT215D

Forward Clutch and Overrun Clutch (Cont'd)
2.
3.

Remove snap ring for forward clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for forward clutch.

Remove snap ring for overrun clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Set Tool on spring retainer and remove snap ring from for-
ward clutch drum while compressing return springs.

Set Tool directly over return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Remove forward clutch piston with overrun clutch piston
from forward clutch drum by turning it.

9. Remove overrun clutch piston from forward clutch piston by
turning it.
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont'd)
10. Remove D-rings and oil seals from forward clutch piston

and overrun clutch piston.

Gl

MA

clutch piston SAT140E EM

INSPECTION

Snap rings and spring retainer LC
e@ Check for deformation, fatigue or damage.

EF
EC

FE

CL

Forward clutch and overrun clutch return springs
e Check for deformation or damage. MT

5 - e Measure free length and outer diameter.
3e 14 Inspection standard:
8¢ \\ Unit: mm (in) [GU
as _ Parts Part No. e D

Return inner 31505-31X02 | 26.3 (1.035) | 7.7 (0.303) FA
Q (Length) .

spring outer 31505-31X03 | 26.6 (1.047) | 10.6 (0.417)

satize0} @ Replace if deformed or fatigued. RA

Forward clutch and overrun clutch drive plates

Thickness @ Check facing for burns, cracks or damage. BR
@ Measure thickness of facing.

Facing Thickness of drive plate:
Forward clutch ST

Standard value: 1.8 mm (0.071 in)
Wear limit: 1.6 mm (0.063 in)

Core plate Overrun clutch BF
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)

SAT162D| @ If not within wear limit, replace. HA

Forward clutch and overrun clutch dish plates
e Check for deformation or damage. EL
e Measure thickness of dish plate.

Thickness of dish plate:
t Forward clutch 2.5 mm (0.098 in)

Overrun clutch 2.15 mm (0.0846 in)
e If deformed or fatigued, replace.

SAT163D
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REPAIR FOR COMPONENT PARTS

Check air does not flow Check air flows
through ball hole. | through ball hole.

SAT213D

Check air d tf Check air flows
eck alr does not tow through ball hole.through ball hole. a, SAT212D

TF): Apply A.T.F.

7 Oil seal 'X<)

Forward clutch piston
Oil seal

(9 QTE
SAT208D

SAT216D

Forward Clutch and Overrun Clutch (Cont'd)
Forward clutch drum

Make sure that check balls are not fixed.
Apply compressed air to check ball oil hole from outside of
forward clutch drum to make sure that air leaks past ball.
Apply compressed air to oil hole from inside of forward
clutch drum to make sure that there is no air leakage.

Overrun clutch piston

e@ Make sure that check balls are not fixed.
@ Apply compressed air to check ball oil hole opposite the

return spring to make sure that there is no air leakage.
e@ Apply compressed air to oil hole on return spring side to

make sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and oil seals on forward clutch piston and
overrun clutch piston.

e Take care with direction of oil seal.
@ Apply A.T.F. to both parts.

2. Install overrun clutch piston assembly on forward clutch
piston by turning it slowly.

e Apply A.T.F. to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum by turning it slowly.

@ Apply A.T.F. to inner surface of drum.
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)
4. Align cut-out in forward clutch piston with groove in forward

Center
clutch drum.

Cut-out in forward
clutch piston

Center @l

| 
MA

SX
SAT217D EM

5. Install return spring on overrun clutch piston.
6. Install spring retainer on return springs. Le

EF
spring EC

PE

SAT218D CL

7. Set Tool on spring retainer and install snap ring while com-
pressing return springs. MT

e Set Tool directly over return springs.

FA

SAT855D RA

rik Snen oj e Do not align snap ring gap with spring retainer stopper.

BR

ST

BF

SAT220D HA

8. Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch. EL

9. Install snap ring for overrun clutch.

SAT204D
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REPAIR FOR COMPONENT PARTS

SAT203D

Feeler
gauge

SAT228D

Hole for forward
clutch inspection

Bearing
retainer

SAT201D

Hole for overrun
clutch inspection

Bearing
retainer

SAT202D

11.

12.

13.

14.

15.

Forward Clutch and Overrun Clutch (Cont'd)
10. Measure clearance between overrun clutch retaining plate

and snap ring.
If not within allowable limit, select proper retaining plate.

Specified clearance:
Standard 1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit 2.0 mm (0.079 in)

Overrun clutch retaining plate: Refer to S.D.S.

Install drive plates, driven plates, retaining plate and dish
plate for forward clutch.
Install snap ring for forward clutch.

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

Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.85 mm (0.0728 in)

Forward clutch retaining plate: Refer to S.D.S.

Check operation of forward clutch.
Refer to ‘‘DISASSEMBLY” of Forward Clutch and Overrun
Clutch.

Check operation of overrun clutch.
Refer to “DISASSEMBLY” of Forward Clutch and Overrun
Clutch.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Retaining plate Driven plate
5 ; Retaining plate

nap ring ~\ Driven plate
es al

Drive plate Dish plate MA
Dri lateRetaining plate \~ os

Driven plate EM
Retaining plate *

Oil seal '<) LC
Snap ring&@

D-ring TF). 3 EF &
Spring retainer EC

Snap ring >) .
Dish plate Fe* : Select proper thickness.

Drive plate : Apply A.T.F. SATA56D CL

DISASSEMBLY

1. Check operation of low & reverse brake. MT
a. Apply compressed air to oil hole of transmission case.
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 Hy

seal may be damaged or fluid may be leaking at piston
check ball.

FA

RA

2. Stand transmission case.
3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate from

transmission case.

ST

BF

3 HA
aw 5. Set Tool on spring retainer and remove snap ring while
IWS compressing return springs. EL

( jl |] @ Set Tool directly over return springs.
(\\ e Do not expand snap ring excessively.

& E 6. Remove spring retainer and return springs.

6\\
I] : Way

Kv31103200 \X4 eS —CH
( -— ) po SAT857D
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont'd)
e Do not remove return springs from spring retainer.

Spring retainer

SAT303E

7. Apply compressed air to oil hole of transmission case while
holding piston.

8. Remove piston from transmission case by turning it.

SAT234D

9. Remove D-ring and oil seal from piston.

Low &
reverse brake

Oil seal piston
SAT767G

INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs

e@ Check for deformation, fatigue or damage.
If necessary, replace. .

e@ When replacing spring retainer and return springs, replace
them as a set.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)
Low & reverse brake drive plate

Thickness e Check facing for burns, cracks or damage.
e Measure thickness of facing.

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

e If not within wear limit, replace.

Core plate MA

SAT162D EM

TP: Apply A.T.F. ASSEMBLY
1. Install D-ring and oil seal on piston. Le
e Take care with the direction of oil seal.
e@ Apply A.T.F. to both parts. EF

EC

PE
reverse brake
piston

D-ring 4 Oil seal '<] SAT235D CL
2. Stand transmission case.
3. Install piston assembly on transmission case by turning it MT

slowly.

e Apply A.T.F. to inner surface of transmission case.

FA

RA

4. Install return springs and spring retainer on piston.

BR

ST

BIF

SAT241D FA

5. Install snap ring while compressing return springs.

e Set Tool directly over return springs. EL
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REPAIR FOR COMPONENT PARTS

/)
Retaining plate
LL —>—=>
(~ SAT246D

SAT230D

Low & Reverse Brake (Cont'd)
6. Install drive plates, driven plates and retaining plate.
7. Install snap ring.

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

Specified clearance:
Standard 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit 2.8 mm (0.110 in)

Retaining plate: Refer to S.D.S.

9. Check operation of low & reverse brake.
Refer to “DISASSEMBLY” of low & reverse brake.
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

Thrust washer [Ea (P)

Rear internal
gear

(P) : Apply petroleum jelly.

Forward clutch hub

Snap ring

Overrun
clutch hub

Thrust washer (cg (P)

End bearing (P)

Forward one-way clutch

End bearing Ec (P)

SAT247D

SAT248D

Overrun
clutch hub

Forward
clutch hub

SAT249D

DISASSEMBLY
1. Remove snap ring from overrun clutch hub.

2. Remove overrun clutch hub from forward clutch hub.
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REPAIR FOR COMPONENT PARTS

Thrust
washer

Forward
clutch hub.

SAT250D

Forward clutch
hub

Rear internal
gear

SAT251D

End bearing

Thrust washerOC

Rear internal
gear

SAT913E

End bearing

Forward
one-way clutch

_z Forward clutch
hub

SAT254D

Forward one-way
clutch

Forward clutch
hub

SAT255D

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont'd)
3. Remove thrust washer from forward clutch hub.

4. Remove forward clutch hub from rear internal gear.

5. Remove end bearing from rear internal gear.
6. Remove thrust washer from rear internal gear.

7.

8.

Remove end bearing from forward one-way clutch.

Remove forward one-way clutch from forward clutch hub.
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REPAIR FOR COMPONENT PARTS

Overrun
clutch hub

Z
Rear internal Forward” ¢
gear clutch hub SAT256D

End bearing Forward one-way clutch

Snap OC
SAT257D

clutch
SAT258D

Endbearing (P).

Forward
one-way clutch

Forward clutch hub

[= (P) : Apply
petroleum jelly.

SAT259D

(P): Apply
petroleum jelly.

Thrust washer
©)

internal
gear

SAT260D

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont'd)
INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub @l
e Check rubbing surfaces for wear or damage.

MA

EM

Snap ring, end bearings and forward one-way clutch
e@ Check snap ring and end bearings for deformation and L@

damage.
@ Check forward one-way clutch for wear and damage. EF

EC

FE

CL

ASSEMBLY
1. Install forward one-way clutch on forward clutch. MT

e Take care with the direction of forward one-way clutch.

FA

RA

2. Install end bearing on forward one-way clutch.

e Apply petroleum jelly to end bearing. BR

ST

BIF

AA

3. Install thrust washer on rear internal gear.
e Apply petroleum jelly to thrust washer. EL
e Align hooks of thrust washer with holes of rear internal

gear.
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REPAIR FOR COMPONENT PARTS

FEca(P): Apply
petroleum jelly.

End bearing

za ©

gear

Rear internal

SAT261D

\|
Locked dom Unlocked

gear

hub

Rear internal

Forward clutch

SAT262D

Pawl

| Thrust
washer BEEH(P)

Sf Overrun

pet
Ea (P) : Apply

roleum

jelly.

SAT263D

Overrun
clutch
hub

Forward
clutch hub

Rear internal gear

SAT264D

SAT248D

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont'd)
4. Install end bearing on rear internal gear.
e Apply petroleum jelly to end bearing.

5. Install forward clutch hub on rear internal gear.

e@ Check operation of forward one-way clutch.

6. Install thrust washer on overrun clutch hub.

Apply petroleum jelly to thrust washer.
e Align hooks of thrust washer with holes of overrun clutch

hub.

7. Install overrun clutch hub on rear internal gear.

e Align projections of rear internal gear with holes of over-
run clutch hub.

8. Install snap ring to groove of rear internal gear.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer

Reduction gear
bearing outer race

Reduction gear
bearing inner race

Reduction pinion gear

Idler gear

Lock nut Gl
245 - 275

2 (25.0 - 28.0, 181 - 203)

Dy © WA/ Output shaft
SQ) bearing

h, adjusting

Adjusting shim *

Idler gear bearing \
9)

can

shim * EMpO): :2) ‘ wa 4e C oe \ Output shaft bearing
Output shaft Le

Seal ring (9 ag)
SeThrust needle bearing ee

<\ ; FeXU

: : CL
Bearing retainer

©) 18 - 21 (1.8 - 2.4, 13 - 15) MT

Radial needle bearing

Snap ring &9 (©) - Nem (kg-m, ft-lb)
* : Select proper thickness.

Seal rin | Ten}9 «9 © ESP) : Apply petroleum jelly.
PA

Thrust needle bearing

SAT266D RA

DISASSEMBLY

1. Remove seal rings from output shaft and bearing retainer. BR

ST

BF

t ot

retainer SAT644D HA

2. Remove output shaft bearing with screwdrivers.
e Always replace bearing with a new one when removed. EL
e Do not damage output shaft.

SAT645D
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REPAIR FOR COMPONENT PARTS

SAT646D

SAT858D

SAT648D

SAT859D

$T30031000
LY ( — )

SAT860D

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer (Cont'd)
3. Remove snap ring from bearing retainer.

4. Remove needle bearing from bearing retainer.

5. Remove idler gear bearing inner race from idler gear.

6. Remove idler gear bearing outer race from transmission
case.

7. Press out reduction gear bearing inner race from reduction
gear.
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REPAIR FOR COMPONENT PARTS

SPD715

Output
shaft

LLL
)

retainer
SAT652D

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer (Cont'd)
8. Remove reduction gear bearing outer race from transmis-

sion case.

Gl

MA

EM

INSPECTION

Output shaft, idler gear and reduction gear LC
e Check shafts for cracks, wear or bending.
e Check gears for wear, chips and cracks. EF

EC

Fe

CL

Bearing

e@ Make sure bearings roll freely and are free from noise, {iT
cracks, pitting or wear.

@ When replacing taper roller bearing, replace outer and
inner race as a set. AT

FA

RA

Seal ring clearance
e Install new seal rings to output shaft. BR
e Measure clearance between seal ring and ring groove of

output shaft.
Standard clearance: ST

0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:

0.25 mm (0.0098 in) BF
elf not within allowable limit, replace output shaft.
e Install new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of HA

bearing retainer. .
Standard clearance:

0.10 - 0.25 mm (0.0039 - 0.0098 in) EL
Allowable limit:

0.25 mm (0.0098 in)
elf not within allowable limit, replace bearing retainer.
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REPAIR FOR COMPONENT PARTS

SAT861D

ee

(©) 63 - 67 N-m (6.4 - 6.8 kg-m, 46 - 49 ft-Ib)
ON Ne

SAT901D

SAT863D

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer (Cont'd)
ASSEMBLY

1. Press reduction gear bearing inner race on reduction gear.

2. Install reduction gear bearing outer race on transmission
case.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.
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REPAIR FOR COMPONENT PARTS

SAT658D

SAT659D

Output shaft Bearing retainer

SAT660D

Output shaft Bearing retainer
SAT661D

Output Shaft, Idler Gear, Reduction Gear and
Bearing Retainer (Cont'd)
6. Press needle bearing on bearing retainer.

7. Install snap ring to bearing retainer.

8. Install new seal rings to output shaft and bearing retainer
carefully after packing ring grooves with petroleum jelly.

e Roll paper around seal rings to prevent seal rings from
spreading.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Lock nut
(0) 31 - 42 Nem (3.2 - 4.3 kg-m, 23 - 31 ft-lb)
Plain washer —

i. Anchor end pin x
Second servo return spring

Band servo piston stem

Band servo thrust washer

Band servo piston

D-ring '<)
O.D. servo return
spring

~(} / Spring retainer

ee /
Lf), SY

_ O.D. servo
[; piston retainer

ono ga. | rip.
Servo piston /

vx : Adjustment is required. ‘ng.
D-ring TF) . Ss ': Apply A.T.F. O-rin nap ringPP O.D. band servo piston 9 WAT og SAT287D

DISASSEMBLY
Screwdriver

3 Nylon waste

SAT289D

0.D. band
servo

piston

Nylon waste

SAT290D

1. Remove band servo piston snap ring.

2. Apply compressed air to oil hole in transmission case to
remove O.D. servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag.

3. Apply compressed air to oil hole in O.D. servo piston
retainer to remove O.D. band servo piston from retainer.

e Hold O.D. band servo piston while applying compressed
air.
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REPAIR FOR COMPONENT PARTS

: Apply A.T.F.

€9 D-ring

0.D. band servo piston

SAT768G

O.D. servo
piston retainer CC) CIGT

O-ring (Small diameter)

O-ring
(Medium
diameter)

GIGTE
O-ring
(Large

: Apply A.T.F. Sate

SAT292D

Servo piston
retainer

Band servo
piston assembly

SAT293D

Spring
retainer

SAT294D

Band servo
stem

S)* thrust washer
return spring

Spring
retainer

Band servo piston

SAT295D

Band Servo Piston Assembly (Cont'd)
4. Remove D-ring from O.D. band servo piston.

@l

MA

EM
5. Remove O-rings from O.D. servo piston retainer.

Le

EF
EC

FE

CL
6. Remove band servo piston assembly from servo piston

retainer by pushing it forward. MT

FA

RA

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

ST

BF

HA
8. Remove O.D. servo return spring, band servo thrust washer

and band servo piston stem from band servo piston. EL
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont'd)

Remove O-rings from servo piston retainer.

Servo piston
retainer

(ATF : Apply A-TF.

O-ring
(Small diameter) GIa@TH

O-ring
(Large diameter) 4 TF)

SAT296D

Band servo piston

CTE): Apply ATF.
D-ring GaATH

SAT769G

Second servo
return spring O.D. servo return spring

9.

INSPECTION

@

Return springs

Inspection standard

10. Remove D-rings from band servo piston.

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

e Check for deformation or damage.
@ Measure free length and outer diameter.

Unit: mm (in)

Parts Free length Outer diameter

2nd servo return spring 32.5 (1.280) 25.9 (1.020)

O.D. servo return spring 31.0 (1.220) 21.7 (0.854)

ASSEMBLY

S
Ss
ot
_— ®

Oo ®
OE
~ &
O°; —_

Q (Length)

SAT138D

Band servo piston

D-ring ATED

D-ri

TF): Apply A.T.F. ng IAT
SAT769G

AT-112

1. Install D-rings to servo piston retainer.
e@ Apply A.T.F. to D-rings.
e Pay attention to position of each O-ring.



REPAIR FOR COMPONENT PARTS

Band servo
stem

“Spring S)
retainer \\) Band servo

thrust washer

Band servo piston

\9) O.D. servo
return spring SAT295D

Spring
retainer

SAT301D

O-ring
Servo piston (Small diameter @TF)retainer —_ ,

A= O-ring
(Large diameter) EIAGTH

SAT770G

SAT303D

><) D-ring
O.D. band servo piston

SAT771G

Band Servo Piston Assembly (Cont'd)
Install band servo piston stem, band servo thrust washer,
O.D. servo return spring and spring retainer to band servo

2.

3.

6.

piston.

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

Install O-rings to servo piston retainer.

Apply A.T.F. to O-rings.
Pay attention to position of each O-ring.

Install band servo piston assembly to servo piston retainer
by pushing it inward.

Install D-ring to O.D. band servo piston.

Apply A.T.F. to D-ring.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)
7. Install O-rings to O.D. servo piston retainer.

O.D. :piston retainer @ GIP @ Apply A.T.F. to O-rings.
O-ring (Small diameter) e@ Pay attention to position of each O-ring.

Cc) O-ring
(Medium

, diameter)

, CIGTEY
O-ring
(Large: Apply A.T.F. CC) diameter)
GIATE)

SAT292D

O.D. servo 8. Install O.D. band servo piston to O.D. servo piston retainer.
piston retainer

SAT306D

9. Install band servo piston assembly and 2nd servo return
<a‘ Second servo spring to transmission case.

~~ LSD return spring
e@ Apply A.T.F. to O-ring of band servo piston and transmis-
: sion case.

ro

WAS
B)

Apply A.T.F. Band servo
ay NN_7 piston assembly

SAT307D

Apply A.T.F. 10. Install O.D. band servo piston assembly to transmission

> O.D. band servo case.
piston assembly| @ Apply A.T.F. to O-ring of band servo piston and transmis-

NS sion case.

: | \\

Cr geVIN Ss ~ SAT308D
eS 11. Install band servo piston snap ring to transmission case.

<8 SSCS SS ON () N Screwdriver

See Pee SwNG TSXmY .

7 Puller © y SAT288D
AT-114



REPAIR FOR COMPONENT PARTS

Final Drive

Pinion mate thrust ©) 74 - 88
washer (7.5 - 9.0, 54 - 65) § =e:

cj Pinion mate gear a

Side gear Pinion mate shaft
Q © Side gear thrust C )

h s .snp ERGOthrust FO3A eC SS wer /
washer * ® - A 3 ; Sens Zt

‘) eS Differential /
Retaining pin x] . side bearing WNS)sy) = \ adjusting shim *

Final

} gear SO\ Differential = () 53 - 68 (5.4 - 6.9, 39 - 50)
; ; case

Differentialside bearing \ heom~ N ,
> QSpeedometer \ G) (=

drive gear © Sal\ SOS a (C) 3.7 - 5.9 (0.38 - 0.6, 2.7 - 4.3)
Differential Viscous coupling
case SAT864D

(} ; Nem (kg-m, ft-lb)
*% : Select proper thickness.

DISASSEMBLY
1. Remove final gear.

SMT696B

2. Press out differential side bearings.

Puller

SMT697B

3. Remove differential side bearing outer race, and side bear-
ing adjusting shim from transmission case. .

SAT839D
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REPAIR FOR COMPONENT PARTS

Speedometer drive“gear ©

SAT313D

SMT698B

KV32101000
(J25689-A)

SAT904D

SAT316D

Final Drive (Cont'd)
4. Remove speedometer drive gear.

5. Remove viscous coupling — RL4FO3V.

6. Drive out pinion mate shaft retaining pin.

7. Draw out pinion mate shaft from differential case.
8. Remove pinion mate gears and side gears.
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont'd)
INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears and
pinion mate gears.

e@ Check washers for wear. @l

MA

EM

Le

EP
EC

PE

SAT865D CL

1 Viscous coupling — RL4F03V

| U7 Viscous coupling @ Check case for cracks. MT
“ e Check silicone oil for leakage

i
PA

SMT508B RA

Bearings

e@ Make sure bearings roll freely and are free from noise, BR
cracks, pitting or wear.

@ When replacing taper roller bearing, replace outer and
inner race as a set. ST

BIF

SPD715 HA

ASSEMBLY
1. Install side gears and thrust washers in differential case. EL

Pinion mate shaft 2. Install pinion mate gears and thrust washers in differential
case while rotating them.

e@ Apply A.T.F. to any parts.

SAT318D
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont'd)
— RL4F03A —

3. Measure clearance between side gear and differential case
with washers using the following procedure.

KV38105710 a. Set Tool and dial indicator on side gear.
— ) b. Move side gear up and down to measure dial indicator

deflection. Always measure indicator deflection on both
side gears.

Clearance between side gear and differential case with
washers:

0.1 - 0.2 mm (0.004 - 0.008 in)

Dial gauge

SAT902D

c. If not within specifications, adjust clearance by changing
thickness of side gear thrust washers.

Side gear thrust washer: Refer to S.D.S.

SMT616

— RL4F03V —

3. Measure clearance between side gear and differential case
& viscous coupling with washers using the following pro-
cedure:

Differential case side

a. Set Tool and dial indicator on side gear.
b. Move side gear up and down to measure dial indicator

deflection.
Clearance between side gear and differential case with
washers:

0.1 - 0.2 mm (0.004 - 0.008 in)
c. If not within specification adjust clearance by changing

thickness of side gear thrust washer.
Side gear thrust washers for differential case side:

Refer to S.D.S.

SAT903D

Viscous coupling side

a. Place side gear and thrust washer on pinion mate gears
installed on differential case.

b. Measure dimension X.
@ Measure dimension X in at least four places.

thrust washer

SMT914E
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REPAIR FOR COMPONENT PARTS

Side gear thrust wi

Height
gauge

SMT915E

— Height
gauge

Viscous
coupling

SMT754B

KV32101000
(J25689-A)

SAT866D

SMT711B

Final Drive (Cont'd)

4.

5.

Measure dimension Y.

Measure dimension Y in at least four places.
Clearance between side gear and viscous coupling
= X + Y — 2A: 0.1 - 0.2 mm (0.004 - 0.008 in)
A: Height of gauge

MA

EM

Le

EP &
If not within specification, adjust clearance by changing EC
thickness of side gear thrust washer.

Side gear thrust washers for viscous coupling side:
Refer to S.D.S.

Install retaining pin.

Make sure that retaining pin is flush with case.

Install viscous coupling — RL4FO3V.
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont'd)
6. Install speedometer drive gear on differential case.
e Align the projection of speedometer drive gear with the

groove of differential case.
Speedometer drive‘gear O

SAT313D

7. Press differential side bearings on differential case.

$T33200000
(J26082)

SAT867D

$T33200000
(J26082)

SAT868D

8. Install final gear and tighten fixing bolts in numerical order.

SAT326D

AT-120



ASSEMBLY

Assembly 1
1. Install differential side oil seals on transmission case and

converter housing so that ‘‘A”’ and ‘‘B”’ are within specifi-
cations.

Gl

MA

‘KV31103000 (
ST35325000 ( — ) SAT869D eM

Transmission Converter housing Unit: mm (in)
case side side

A B LC
5.5 - 6.5 (0.217 - 0.256) 0.5 (0.020) or less

EF

\ oi seal EC
Pe

A

SAT639D CL

ea . : 2. Install parking actuator support to transmission case.Sy bb 2) \\ (oO) e Pay attention to direction of parking actuator support. =
@2\\EZ ON ||\O _

WW Wear OF Inside
»— Toy (AC, %=" Se =\-\~ GO AT

Parking actuator
support :. Outside FA

20 - 24 Nemnm (2.0 - 2.4 kg-m, &
14-17 fab) SAT328D RA

3. Install parking pawl on transmission case and fix it with
parking shaft. BR

ST

BIF

SAT329D HA

4. Install return spring.

EL
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ASSEMBLY

SAT870D

SAT027D

Ld (
+

SAT793D

SAT839D

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1.

2.

Install differential side bearing outer race without adjusting
shim on transmission case.
Install differential side bearing outer race on converter
housing.

Place final drive assembly on transmission case.
Install transmission case on converter housing and tighten
transmission case fixing bolts @ and ©®) to the specified
torque.

Attach dial indicator on differential case at converter hous-
ing side.
Insert Tool into differential side gear from transmission
case. — RL4F03A
Insert Tool into differential side gear from converter hous-
ing side. — RL4F03V
Move Tool up and down and measure dial indicator deflec-
tion.
Select proper thickness of differential side bearing adjust-
ing shim(s) using S.D.S. table as a guide.

Differential side bearing adjusting shim: Refer to S.D.S.

10.
11.

12.

13.

Remove converter housing from transmission case.
Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmis-
sion case.
Reinstall differential side bearing outer race and shim(s)
selected from S.D.S. table on transmission case.
Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque.

AT-122



ASSEMBLY

Preload gauge

RL4F03A
KV38105710
( — )

SAT872D

Transmission
case

Pinion
reduction gear

SAT332D

Transmission
case

Pinion
reduction gear

SAT333D

Transmissio
case ;

Adjustment 1 (Cont’d)
14. Insert Tool into differential case and measure turning

torque of final drive assembly.
When measuring turning torque, turn final drive assembly
in both directions several times to seat bearing rollers cor-
rectly. |

Turning torque of final drive assembly (New bearing):
0.49 - 1.08 N-m (5.0 - 11.0 kg-cm, 4.3 - 9.5 in-Ib)

When old bearing is used again, turning torque will be (A
slightly less than the above.
Make sure torque is close to the specified range.

EM

REDUCTION GEAR BEARING PRELOAD
1.

2.

Remove transmission case and final drive assembly from L@
converter housing.
Select proper thickness of reduction gear bearing adjusting
shim using the following procedures. ee
Place reduction gear on transmission case as shown. E

FE

CL

Place idler gear bearing on transmission case. .
Measure dimensions ‘‘B” ‘“‘C” and ‘D” and calculate MMT
dimension ‘A’.

A= D-(B + C)
“A”: Distance between the surface of idler gear bear-

ing inner race and the adjusting shim mating sur-
face of reduction gear.

FA

RA

Measure dimension ‘‘B’’ between the end of reduction gear
and the surface of transmission case. BR

Measure dimension “B”’ in at least two places.

ST

BF

AA

Measure dimension ‘“‘C’’ between the surface of idler gear
bearing inner race and the surface of transmission case. EL
Measure dimension “‘C” in at least two places.
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ASSEMBLY

Depth gauge_ —

Straightedge \ /
r {

Pinion reduction gear

SAT336D

Idler gear

SAT337D

Pinion
reduction

gear idler gear

SAT873D

245 - 275 Nem |
(25 - 28 kg-m, 181 - 203 ft-ib)

a
oe

SAT339D

Adjustment 1 (Cont'd)
Measure dimension ‘‘D’’ between the end of reduction gear
and the adjusting shim mating surface of reduction gear.

Measure dimension ‘“‘D” in at least two places.
Calculate dimension ‘‘A”’

A= D-(B+ C)

Measure dimension ‘‘E’’ between the end of idler gear and
the idler gear bearing inner race mating surface of idler
gear.

Measure dimension “E”’ in at least two places.

Calculate ‘‘T” and select proper thickness of reduction gear
bearing adjusting shim using S.D.S. table as a guide.

T=A-E
Reduction gear bearing adjusting shim: Refer to S.D.S.

Install reduction gear and reduction gear bearing adjusting
shim selected in step 2-e on transmission case.
Press idler gear bearing inner race on idler gear.
Press idler gear on reduction gear.

Press idler gear so that idler gear can be locked by park-
ing pawl.

Tighten idler gear lock nut to the specified torque.
Lock idler gear with parking pawl when tightening lock nut.
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SAT772G

3 (0.12)

1 (0.04)
Y or more

Unit : mm (in)

SAT699D

T;

\transmission
( case

SAT341D

16 - 21 N-m
(1.6 - 2.1 kg-m, 12 - 15 ft-lb)

SAT438D

Adjustment 1 (Cont'd)
7. Measure turning torque of reduction gear.

@ When measuring turning torque, turn reduction gear in
both directions several times to seat bearing rollers cor-
rectly.

Turning torque of reduction gear: @
0.11 - 0.69 N-m (1.1 - 7.0 kg-cm, 0.95 - 6.08 in-Ib)

MA

eM
8. After properly adjusting turning torque, clinch idler gear

lock nut as shown.
Le

EP
EC

FE

CL

OUTPUT SHAFT END PLAY

@ Measure clearance between side cover and the end of the V7
output shaft bearing.

is within specifications.
‘@ Select proper thickness of adjusting shim so that clearance jar

AT

FA

RA
1. Install bearing retainer for output shaft.

BR

ST

BF

HA
2. Install output shaft thrust needle bearing on bearing

retainer.
EL
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@
a

ppt
a S

KV31101300

( — ) SAT874D

SAT875D

€

<<hK AY

SAT440D

Unit: mm (in)

SS

SAT441D

Adjustment 1 (Cont'd)
3. Install output shaft on transmission case.

4. Measure dimensions ‘‘f,” and ‘‘f,” at side cover and then
calculate dimension ‘‘A”’.

e@ Measure dimensions ‘‘¢,” and “f,” in at least two places.

“A”: Distance between transmission case fitting surface and
adjusting shim mating surface.
A= ,-& {,: Height of gauge

5. Measure dimensions ‘‘f,” and ‘‘f,” and then calculate
dimension “B”’.

e Measure dimensions “f,” and “£,” in at least two places.
““B”’: Distance between the end of output shaft bearing outer

race and the side cover fitting surface of transmission
case.

B = f,-¢, £,: Height of gauge

6. Select proper thickness of adjusting shim so that output
shaft end play (clearance between side cover and output
shaft bearing) is within specifications.

Output shaft end play (A — B):
0 - 0.5 mm (0 - 0.020 in)

Output shaft end play adjusting shim:
Refer to S.D.S.

7. Install adjusting shim on output shaft bearing.

Assembly 2
1. Apply locking sealant to transmission case as shown in

illustration.
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ASSEMBLY

Forward clutch
assembly

SAT355D

i
®) : Apply petroleum jelly.

Sa

Thrust needle
bearing (P)

SAT356D

(P) : Apply petroleum jelly.

Thrust needle
bearing (P)

SAT357D

3.
4.

6.

7.

‘Assembly 2 (Cont'd)
2. Install side cover on transmission case and tighten fixing

bolt to the specified torque.

MA

EM
Remove paper rolled around bearing retainer.
Install thrust washer on bearing retainer.

Apply petroleum jelly to thrust washer.
Le

EF
EC

PE

CL
Install forward clutch assembly.

Align teeth of low & reverse brake drive plates before MT
installing.
Make sure that bearing retainer seal rings are not spread.

AT

FA

RA

Install thrust needle bearing on bearing retainer.
Apply petroleum jelly to thrust needle bearing. BR
Pay attention to direction of thrust needle bearing.

ST

BI

HA
Install thrust needle bearing on rear internal gear.

Apply petroleum jelly to thrust needle bearing. EL
Pay attention to direction of thrust needle bearing.
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Forward
clutch hub

SAT358D

Internal gear
assembly

SAT359D

Thrust needle bearing

a)

Rear planetary
carrier

SAT360D

Rear planetary
carrier

SAT052D

SAT362D

~ iNRear planetary gear an
\\ rT

Assembly 2 (Cont'd)
8. Hold forward clutch hub and turn overrun clutch hub.

Check overrun clutch hub for correct directions of lock and
unlock.

elf not shown as illustration, check installed direction of for-
ward one-way clutch.

9. Install rear internal gear assembly.

e Align teeth of forward clutch and overrun clutch drive
plates before installing.

10. Install needle bearing on rear planetary carrier.
e@ Apply petroleum jelly to needle bearing.
@ Pay attention to direction of needle bearing.

11. Install rear sun gear on rear planetary carrier.
e Pay attention to direction of rear sun gear.

12. Install rear planetary carrier on transmission case.
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ASSEMBLY

Thrust
needle“oe bearing ®)

Front
~ planetary(GD) carrier

oO

(P): Apply petroleum jelly. SAT363D

Low one-way clutch

SAT048D

Front planetary carrier S#

Ve 4 \\ Low one-way clutch
oO

SWe

-{ /,, (—> SAT047D

Screwdriver oo

7

o (3)
rlPre, WE \ aC ea

3 Qi a \ ZZ <5, \
SILEL SX

= SATO46D

Snap ring

Thrust needie’

|EE=z(P): Apply petroleum jelly.

bearing ®

(=a)

SAT367D

Assembly 2 (Cont'd)
13.

14.

15.

16.

17.

Install thrust needle bearing on front planetary carrier.

Apply petroleum jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

@l

MA

EM
Install low one-way clutch to front planetary carrier by turn-
ing it in the direction of the arrow shown. Le
While holding front planetary carrier, turn low one-way
clutch.
Check low one-way clutch for correct directions of lock and EF
unlock. EC

FE

CL
Install front planetary carrier assembly with low one-way
clutch on transmission case. MT

FA

RA

Install snap ring with screwdriver.

If forward clutch, overrun clutch and all bearings are not BR
installed correctly, snap ring will not fit in groove of trans-
mission case.

ST

BF

HA

Install needle bearing on front sun gear.

Apply petroleum jelly to needle bearing. EL
Pay attention to direction of needle bearing.

AT-129



ASSEMBLY

Assembly 2 (Cont'd)
19. Install front sun gear on front planetary carrier.

20. Install needle bearing on front sun gear.

e@ Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

— =

?

“Need! Y.wote ZL CEA 7—~
EA® \ ay NC

| _

( A yy
Ss

21. Install high clutch hub on front sun gear.

oN

High clutch.

Needie
bearing ®

22. Install needle bearing on high clutch hub.
e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

rN

Ea ©: Apply petroleum jelly. SAT371D

23. Remove paper rolled around input shaft.
24. Install input shaft assembly.

e Align teeth of high clutch drive plates before installing.

Input shaft
assembly

SAT372D
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ASSEMBLY
Assembly 2 (Cont’d)
25. Install reverse clutch assembly.

e Align teeth of reverse clutch drive plates before installing.

Reverse
clutch assembly
t vy

SAT373D

Adjustment 2
When any parts listed in the following table are replaced, total
end play or reverse clutch end play must be adjusted.

Part name Total end play se aplay
Transmission case e e

Overrun clutch hub e e

Rear internal gear e e

Rear planetary carrier e e

Rear sun gear e e

Front planetary carrier e e

Front sun gear e e

High clutch hub e e

High clutch drum e e

Oil pump cover e e

Reverse clutch drum e e

Transmission Reverse clutch TOTAL END PLAY
case assembly

Oi! pump
assembly

Bearing
race

Needle bearing

SAT374D

Straightedge . . oweJ gmecd dimension “‘J”’.

Transmission Clutch pack
case

SAT375D

AT-131

1. Measure dimensions

@ Measure clearance between reverse clutch drum and nee-
die bearing for oil pump cover.

e Select proper thickness of bearing race so that end play is
within specifications.

and “L” and then calculate

MA

EM

Ke

EF
EC

PE

CL

Mitr

FA

RA

BR

ST

BF

HA

EL



ASSEMBLY

Clutch
pack

Transmission case

Depth
Straightedge gauge

Transmission case pack
SAT377D

Bearing
race

Needle bearing

Oil pump
assembly

SAT378D

t _— Straightedge Needle

M;
bearing

Bearing
race

Oil pump
assembly

Straightedge

SAT379D

SAT443D

Adjustment 2 (Cont'd)
a. Measure dimension ‘K’’.

b. Measure dimension ‘L’’.
c. Calculate dimension ‘‘J”’.
“J’’: Distance between oil pump fitting surface of transmission

case and needle bearing mating surface of high clutch
drum.
J=K-L

2. Measure dimension ‘‘M’’.
a. Place bearing race and needle bearing on oil pump assem-

bly.

b. Measure dimension ‘‘M’’.
“M’’: Distance between transmission case fitting surface of oil

pump cover and needle bearing on oil pump cover.
“M,”: Indication of gauge.

c. Measure thickness of straightedge ‘‘t’’.
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Transmission
case

N

\
Thrust
washer

Clutch pack
SAT380D

Clutch pack
Thrust

Transmission case washer
SAT381D

Straightedge NC J / |
Straightedge

Clutch Depth
| pack gauge

Transmission case =
SAT383D

Adjustment 2 (Cont'd)
3. Adjust total end play ‘‘T,’.

T; = J-M
Total end play “T,”:

0.25 - 0.55 mm (0.0098 - 0.0217 in)
e Select proper thickness of bearing race so that total end @

play is within specifications.
Bearing races: Refer to S.D.S.

MA

EM

REVERSE CLUTCH END PLAY

e Measure clearance between oil pump cover and thrust LC
washer for reverse clutch drum.

e Select proper thickness of thrust washer so that end play
is within specification. EF

EC

FE

CL
1. Measure dimensions “O”’ and ‘‘P’”’ and then calculate

dimension ‘‘N’’. MT

FA

RA

a. Place thrust washer on reverse clutch drum.
b. Measure dimension ‘‘O”’. BR

ST

BF

AA

c. Measure dimension ‘‘P’’.
d. Calculate dimension ‘‘N”’.
“‘N”’: Distance between oil pump fitting surface of transmission

case and thrust washer on reverse clutch drum.
N= O-P

AT-133



ASSEMBLY

Oil pump
assembly

4

ro
o

SAT384D

a Straightedge

Oil pump
assembly

StraightedgeNs PHS BS . SAT385D
a Straightedge

Oil pump
assembly

Straightedge

SAT386D

‘>

eS
®: Apply petroleum jelly. SAT387D

Adjustment 2 (Cont'd)
2. Measure dimensions ‘‘R” and ‘S’’ and then calculate

dimension ‘‘Q”’.

a. Measure dimension ‘‘R’’.

b. Measure dimension ‘‘S’’.
c. Calculate dimension ‘‘Q”’.

““Q”’: Distance between transmission case fitting surface and
thrust washer mating surface.
Q=R-S

3. Adjust reverse clutch end play ‘‘T,’’.
T, =N-Q
Reverse clutch end play:

0.65 - 1.0 mm (0.0256 - 0.0394 in)
e Select proper thickness of thrust washer so that reverse

clutch end play is within specifications.
Thrust washer: Refer to S.D.S.

Assembly 3
1. Remove reverse clutch assembly and install needle bear-

‘ing on high clutch assembly.

e Pay attention to direction of needle bearing.
2. Install reverse clutch assembly.
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ASSEMBLY
Assembly 3 (Cont’d)
3. Install anchor end pin, washer and lock nut on transmission

case.

"] ZS 4. Place brake band on periphery of reverse clutch drum.
We Then, tighten anchor end pin just enough so that brake

Yi s band is fitted on periphery of reverse clutch drum uni- @
S formly.

‘SS —\
) Xi} }a eZ MA

Sa a
( _ | Brake band)

| —IL =“ SATO38D EM
5. Place bearing race selected in total end play adjustment

Bearing race step on oil pump cover. LC

* © e Apply petroleum jelly to bearing race.
EF &
EC

FE

* : Select proper thickness.
® : Apply petroleum jelly. SAT389D CL

ii Thrust washer *#=3@ | 6. Place thrust washer selected in reverse clutch end play

PRL SN step on reverse clutch drum. MT
pes e Apply petroleum jelly to thrust washer.

@* \SESU) 4 NU NE FA
| ww : Select proper tne
Ec ® : Apply petroleum jelly. SAT390D RA

7. Install oil pump assembly on transmission case.

BR

ST

BF

AA

8. Tighten oil pump fixing bolts to the specified torque.

el

SAT392D
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Assembly 3 (Cont'd)
9. Install O-ring to input shaft.

e@ Apply A.T.F. to O-ring.

10. Adjust brake band.
a. Tighten anchor end pin to the specified torque.

Anchor end pin:
(0): 4 - 6 N-m (0.4 - 0.6 kg-m, 2.9 - 4.3 ft-lb)

Q'S +.

\WEX A SS SAT394D
b. Back off anchor end pin two and a half turns.

c. While holding anchor end pin, tighten lock nut.

11. Apply compressed air to oil holes of transmission case and
check operation of brake band.

SAT397D
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Assembly 3 (Cont'd)
12. Install final drive assembly on transmission case.

yi — Final drive
assembly @

MA

SATO30D eM

13. Install oil tube on converter housing.

LC

EF
EC

FE

CL
3 - 5 (0.12 - 0.20) 14. Install O-ring on differential oil port of transmission case.

15. Install converter housing on transmission case.

(9) : O at @ Apply locking sealant to mating surface of converter hous-
L ing.

Inside. :Lockt sealant Bolt Length mm (in)

(e) ® 30 (1.18)
a L O-ring FA
1.5 (0.059) dia. 40 (1.57)

4 (0.16)

Unit: mm (in) RA

BR

ST

BIF

SAT405D AA

16. Install accumulator piston.
3-R accumulator N-D accumulator a. Check contact surface of accumulator piston for damage.
piston piston EL

Contact
surface SAT406D
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: Apply A.T.F. 'X<) @TP

N-D accumulator
piston

2» &accumulator ant
istpiston ANF

OWS
SAT407D

accumulator

piston Retun

SLO

\\SIG(ATF): Apply woo

ypte N-D
Spring = accumulator j=

=) sin _ Piston Ne

Lip seal '%<)

SAT021D

Ls Snap ring

SA
removers

2-4N-m

NW | 2724 kom SAT026D

Assembly 3 (Cont’d)
b. Install O-rings on accumulator piston.
@ Apply A.T.F. to O-rings.

Accumulator piston O-rings:

Unit: mm (in)

Accumulator Inner diameter (Small) Inner diameter (Large)

3-R accumulator 26.9 (1.059) 44.2 (1.740)

N-D accumulator 34.6 (1.362) 39.4 (1.551)

c. Install accumulator pistons and return springs on transmis-
sion case.

e@ Apply A.T.F. to inner surface of transmission case.

Return springs:

Unit: mm (in)

Spring Free length Outer diameter
3-R accumulator spring 56.4 (2.220) 21.0 (0.827)

N-D accumulator spring 43.5 (1.713) 28.0 (1.102)

17. Install lip seals for band servo oil holes on transmission
case.

e Apply petroleum jelly to lip seals.

18. Install oil filter for governor valve.

e Pay attention to direction of oil filter.

19. Install throttle wire to transmission case.
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ASSEMBLY

Assembly 3 (Cont'd)
20. Install throttle wire to throttle lever.

MA

EM
21. Install control valve assembly.
a. Insert manual valve into control valve assembly.

e@ Apply A.T.F. to manual valve. LG
EF
EC

FE

SAT017D CL

Ss Set manual shaft in Neutral position.
c. Install control valve assembly on transmission case while MT

aligning manual valve with manual plate and detent valve
with throttle lever.

Throttle lever

Manual plate
/-“8 > A nea valve

\ O . anual valve EA

as Sea A) aCG Q re. JEN
— SAT414D RA

d. Pass solenoid harness through transmission case and
install terminal body on transmission case by pushing it. BR

ST
Terminal
body =

¥ <a

Solenoid harness \)

s ©
SAT415D HA

e. Install stopper ring to terminal body.

EL
Stopper ring

b ‘I \
/ Terminal re! OFV/ Ww / body SAT416D
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ASSEMBLY

Assembly 3 (Cont'd)
f. Tighten bolts @, ®, © and ©.
Bolt length, number and location:

Bolt @ © ®

33.0 | 400 | 435 | 25.0
Bolt length “e”olt length “e"" Em 9 mm (in) (1.299) | (1.575) | (1.713) | (0.984)
Number of bolts 6 5 2 2

22. Install oil pan.
a. Attach a magnet to oil pan.

SAT418D

Install new oil pan gasket on transmission case.
Install oil pan on transmission case.

Always replace oil pan bolts as they are self-sealing bolts.

Tighten four bolts in a criss-cross pattern to prevent dislo-
rs cation of gasket.

Tighten drain plug to the specified torque.

eeo
s

Q
.

Drain bolt

SAT128E

23. Install governor valve.
/J—~ a. Install governor valve assembly into transmission case.

Z
Governor valve
assembly
Coe N

SAT070D
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ASSEMBLY

Assembly 3 (Cont’d)
b. Install O-ring to governor cap.

O-ring Ea © @ Apply A.T.F. to O-ring.

Gl

MA

Ea ®: Apply petroleum jelly. SAT421D EM

DW Vi Yi \ c. Install governor cap onto transmission case.

V4 RF /\ LG
° Ay,

EF
EC

PE

CL

d. Place spacer on governor cap.

MIT

YA FA
Q f _ = 9

C L 75 SS SATO68D RA
C7 Ly ST ( ~ “|e. Install snap ring onto transmission case with screwdriver.

(NX! ~? S \ J i / A e Align snap ring gap with the notch of transmission case. BR
YE WSN

LG |

BIF

AA

24. Install inhibitor switch.
a. Set manual lever in ‘‘P’’ position. EL
b. Temporarily install inhibitor switch on manual shaft.
c. Move selector lever to ‘‘N” position.

SAT011D
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ASSEMBLY

_PiN , “N” position.
) . |L—

(0) 2.0 - 2.5 NemXX_&ine - 0.26 Kaen an14-19 fib) SON

Wy Set manual lever to \\
—_——

Oil
charging
pipe

SAT430D

Assembly 3 (Cont'd)
d.

=

25.

26.

Cc.

Insert 4.0 mm (0.157 in) dia. pin into adjustment hole in both
inhibitor switch and manual shaft as near vertically as pos-
sible.
Tighten inhibitor switch fixing bolts.
Remove pin from adjustment hole after adjusting inhibitor
switch.

Install oil charging pipe and oil cooler tube to transmission
case.

Install torque converter.
Pour A.T.F. into torque converter.

Approximately 1 liters (1-1/8 US qt, 7/8 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.

Install torque converter while aligning notches of torque
converter with notches of oil pump.

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

Distance “A”: 15.9 mm (0.626 in) or more
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine SR20DE

Automatic transaxle model RL4FO3A RL4FO3v
Automatic transaxle assembly @

Model code number 31X71 31X72

Transaxle gear ratio

1st 2.861 MA
2nd 1.562

3rd 1.000 EM
4th 0.697

Reverse 2.310 Le

Final drive 4.072

Recommended oil Genuine Nissan ATF or equivalent type DEXRONTM II-E EF

Oil capacity £ (US qt, Imp qt) 7.0 (7-3/8, 6-1/8) EC

se: as . FE
Specifications and Adjustments

VEHICLE SPEED WHEN SHIFTING GEARS €L

Vehicle speed km/h (MPH)
Throttle position

D, — D, D, — Dz D, > D, D, > Dg D, — Ds Dz > D, 1,7 1,

Full throttle 53 - 61 99 - 107 _ 148 - 156 89 - 97 47 - 55 50 - 58 Mi
(33 - 38) (62 - 66) (92 - 97) (55 - 60) (29 - 34) (31 - 36)

VEHICLE SPEED WHEN PERFORMING AND STALL REVOLUTION PA

RELEASING LOCK-UP Stall revolution —_ rpm 1,900 - 2,200

opening Gear position ( )

Hookup TOM frock THROTTLE WIRE ADJUSTMENT
2/8 D, G7 ; 42) (4 ; 39) Unit: mm (in) BR

Throttle wire stroke 39 - 43 (1.54 - 1.69)

ST
LINE PRESSURE

Engine speed Line pressure kPa (kg/cm?, psi) BF

rpm R position D position 2 position 1 position

Idle 883 (9.0, 128) 637 (6.5, 92) 441 (4.5, 64) 1,138 (11.6, 165)

Stall 1,765 (18.0, 256) 1,275 (13.0, 185) 883 (9.0, 128) 1,275 (13.0, 185) HA

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

CONTROL VALVES

Control valve return springs
Unit: mm (in)

Parts Part No. Free length Outer diameter

Pressure modifier valve spring 31742-31X64 25.0 (0.984) 7.9 (0.311)

Kickdown modifier valve spring 31742-31X03 40.5 (1.594) 9.0 (0.354)

1-2 accumulator valve spring 31742-31X63 50.9 (2.004) 12.6 (0.496)

3-2 timing valve spring 31736-21X00 26.3 (1.035) 7.2 (0.283)

1st reducing valve spring 31835-21X08 22.6 (0.890) 7.3 (0.287)

boa Torque converter relief valve spring 31742-31X06 23.5 (0.925) 7.4 (0.291)
Throttle modifier valve spring 31742-31X07 29.5 (1.161) 5.5 (0.217)

4th speed cut valve spring 31835-21X02 23.2 (0.913) 6.2 (0.244)

Lock-up control valve spring 31742-31X08 39.5 (1.555) 5.0 (0.197)

4-2 sequence valve spring 31742-31X09 39.5 (1.555) 5.1 (0.201)

Oil cooler relief valve spring 31872-31X00 17.02 (0.6701) 8.0 (0.315)

Throttle valve and detent valve spring 31802-31X06 32.0 (1.260) 10.0 (0.394)

Pressure regulator valve spring 31742-31X00 52.24 (2.0567) 15.0 (0.591)

Lower | 3-4 shift valve spring 31762-31X11 52.0 (2.047) 8.0 (0.315)

body =| 2-3 shift valve spring 31762-31X01 52.7 (2.075) 7.0 (0.276)

1-2 shift valve spring 31762-31X09 44.5 (1.752) 5.3 (0.209)

Overrun clutch control valve spring 31742-31X60 48.9 (1.925) 7.0 (0.276)

CLUTCHES AND BRAKES

Reverse clutch |

Number of drive plates 2 Number of drive plates 4

Number of driven plates 2 Number of driven plates 7

Drive plate thickness mm (in) Drive plate thickness mm (in)

Standard 2.0 (0.079) Standard 1.6 (0.063)

Wear limit 1.8 (0.071) Wear limit 1.4 (0.055)

Clearance mm (in) Clearance mm (in)

Standard 0.5 - 0.8 (0.020 - 0.031) Standard 1.4 - 1.8 (0.055 - 0.071)

Allowable limit 1.2 (0.047) Allowable limit 2.6 (0.102)

Thickness of retaining plate Thickness Part number Thickness of retaining plate Thickness Part number
mm (in) mm (in)

4.4 (0.173) 31537-31X00 3.6 (0.142) 31537-31X10

4.6 (0.181) 31537-31X01 3.8 (0.150) 31537-31X11

4.8 (0.189) 31537-31X02 4.0 (0.157) 31537-31X12

5.0 (0.197) 31537-31X03 4.2 (0.165) 31537-31X13

5.2 (0.205) 31537-31X04 4.4 (0.173) 31537-31X14

4.6 (0.181) | 31537-31X15

4.8 (0.189) 31537-31X16

5.0 (0.197) 31537-31X17
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Specifications and Adjustments (Cont'd)

| Forward clutch

Number of drive plates

Number of driven plates

Drive plate thickness mm (in)

Standard 1.8 (0.071)

Wear limit 1.6 (0.063)

Clearance mm (in)

Standard 0.45 - 0.85 (0.0177 - 0.0335)

Allowable limit 1.85 (0.0728)

| Low & reverse brake |

Number of drive plates

Number of driven plates

Drive plate thickness mm (in)

Standard 2.0 (0.079)

Wear limit 1.8 (0.071)

Clearance mm (in)

Standard 1.4 - 1.8 (0.055 - 0.071)

Allowable limit 2.8 (0.110)

Thickness of retaining plate Thickness Part number
mm (in)

3.6 (0.142) 31667-31X10

3.8 (0.150) 31667-31X11

4.0 (0.157) 31667-31X12

4.2 (0.165) 31667-31X13

4.4 (0.173) 31667-31X14

4.6 (0.181) 31667-31X15

| Brake band |

Anchor end bolt tightening

torque N-m (kg-m, ft-Ib)
4-6 (0.4 - 0.6, 2.9 - 4.3)

Number of returning revolu-
tions for anchor end bolt 2.5+0.125

Lock nut tightening torque
N-m (kg-m, ft-lb) 31 - 42 (3.2 - 4.3, 23 - 31)

Clutches and brakes return spring
Unit: mm (in)

Thickness of retaining plate Thickness Part number
mm (in)

3.6 (0.142) 31537-31X60

3.8 (0.150) 31537-31X61

4.0 (0.157) 31537-31X62

4.2 (0.165) 31537-31X63

4.4 (0.173) 31537-31X64

4.6 (0.181) 31537-31X65

Overrun clutch

Number of drive plates

Number of driven plates

Drive plate thickness mm (in)

Standard 1.6 (0.063)

Wear limit 1.4 (0.055)

Clearance mm (in)

Standard 1.0 - 1.4 (0.039 - 0.055)

Allowable limit 2.0 (0.079)

Thickness of retaining plate Thickness Part number
mm (in)

3.6 (0.142) 31537-31X70

3.8 (0.150) | 31537-31X71

4.0 (0.157) 31537-31X72

4.2 (0.165) 31537-31X73

4.4 (0.173) 31537-31X74

Outer
Parts Free length diameter

Forward clutch | inner 26.3 (1.035) 7.7 (0.303)
(Overrun
clutch) (16pcs) Outer 26.6 (1.047) | 10.6 (0.417)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Specifications and Adjustments (Cont'd)

OIL PUMP FINAL DRIVE

Differential side gear clearance
Oil pump side clearance mn (in) 0.02 - 0.04 (0.0008 - 0.0016) Clearance between side gear

( and differential case with 0.1 - 0.2 (0.004 - 0.008)
Thickness of inner gear and Inner gear washer mm (in)

outer gear Thickness Part number
mm (in) Differential side gear thrust washers for

9.99 - 10.00 FO3A
(0.3933 - 31346-31X00

0.3937) Thickness mm (in) Part number

9.98 - 9.99 0.75 - 0.80 (0.0295 - 0.0315) 38424-D2111

"0.3003 31346-31X01 0.80 - 0.85 (0.0315 - 0.0335) 38424-D2112
0.85 - 0.90 (0.0335 - 0.0354 38424-D21139.97 - 9.98 ( )

(0.3925 - 31346-31X02 0.90 - 0.95 (0.0354 - 0.0374) 38424-D2114

0.3929) 0.95 - 1.00 (0.0374 - 0.0394) 38424-D2115
Outer gear

Thickness | Part number Differential side gear thrust washers for
mm (in) FO3V

9.99 - 10.00
(0.3933 - 31347-31X00 Thickness mm (in) Part number

0.3957) Viscous 0.70 - 0.75 98404-02110
9.98 - 9.99 coupling (0.0276 - 0.0295)
(0.3929 - 31347-31X01 side 0.75 - 0.80
0.3933) (0.0295 - 0.0315) 38424-D2111

9.97 - 9.98 0.80 - 0.85
38424-D2112

(0.3925 - 31347-31X02 (0.0315 - 0.0335)
0.3929) 0.85 - 0.90 38424-D2113

Clearance between oil pump (0.0335 - 0.0354)
housing and outer gear 0.90 - 0.95 _mm (in) (0.0354 - 0.0374) $8424-D2114

0.95 - 1.00
Standard 0.08 - 0.15 (0.0031 - 0.0059) (0.0374 - 0.0394) 38424-D2115

Allowable limit 0.15 (0.0059) 1.00 - 1.05
38424-D2116

Oil pump cover seal ring (0.0394 - 0.0413)
clearance mm (in) 1.05 - 1.10 ;

(0.0413 - 0.0433) 38424-D2117
Standard 0.07 - 0.19 (0.0028 - 0.0075) 410-4145

imi ; ‘ 38424-D2118
Allowable limit 0.19 (0.0075) (0.0433 - 0.0453)

1.15 - 1.20

‘ (0.0453 - 0.0472) 38424-D2119
1.20 - 1.25

INPUT SHAFT (0.0472 - 0.0492) $8424-D2120
. 1.25 - 1.30Input shaft seal ring (0.0492 - 0.0512) 38424-D2121

clearance mm (in) 150-1135

Standard 0.08 - 0.23 (0.0031 - 0.0091) (0.0512 - 0.0531) 38424-D2122
Allowable limit 0.23 (0.0091) Differential 0.75 - 0.80 7

case side (0.0295 - 0.0315) $8424-D2111
0.80 - 0.85

(0.0315 - 0.0335) 38424-D2112
PLANETARY CARRIER 0.85 - 0.90

(0.0335 - 0.0354) 38424-D2113
Clearance between 0.90 - 0.95
planetary carrier and 38424-D2114

(0.0354 - 0.0374)

0.95 - 1.00

Standard 0.15 - 0.70 (0.0059 - 0.0276) (0.0374 - 0.0394)

pinion washer mm (in)
38424-D2115

Allowable limit 0.80 (0.0315)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Bearing preload

Specifications and Adjustments (Cont'd)
Table for selecting differential side bearing

Differential side bearing pre-
mm (in)load ‘‘T”

0.04 - 0.09 (0.0016 - 0.0035)
adjusting shim(s) for FO3A

Unit: mm (in)

Turning torque

Dial indicator deflection Suitable shim(s)

Turning torque of final drive
N-m (kg-cm, in-ib)assembly

0.49 - 1.08 (5.0 - 11.0, 4.3 - 9.5)

Differential side bearing adjusting shims for
FO3A

Thickness mm (in) Part number

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 (0.0205)

0.56 (0.0220)

0.60 (0.0236)

0.64 (0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)

1.44 (0.0567)

~ 31499-21X07
31499-21X08

31499-21X09

31499-21X10

31499-21X11

31499-21X12

31499-21X13

31499-21X14

31499-21X15

31499-21X16

31499-21X17

31499-21X18

31499-21X19

31499-21X20

31499-21X21

Differential side bearing adjusting shims for
FO3V

Thickness mm (in) Part number

0.28 (0.0110)

0.32 (0.0126)

0.36 (0.0142)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 (0.0205)

0.56 (0.0220)

0.60 (0.0236)

0.64 (0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)

0.96 (0.0378)

1.44 (0.0567)

31439-31X00

31439-31X01

31439-31X02

31439-31X03

31439-31X04

31439-31X05

31439-31 X06

31439-31X07

31439-31X08

31439-31X09

31439-31X10

31439-31X11

31439-31X12

31439-31X13

31439-31X14

31439-31X15

31439-31X16

31439-31X17

31439-31X18

0.31 - 0.35 (0.0122 - 0.0138)

0.35 - 0.39 (0.0138 - 0.0154)

0.39 - 0.43 (0.0154 - 0.0169)

0.43 - 0.47 (0.0169 - 0.0185)

0.47 - 0.51 (0.0185 - 0.0201)

0.51 - 0.55 (0.0201 - 0.0217)

0.55 - 0.59 (0.0217 - 0.0232)

0.59 - 0.68 (0.0232 - 0.0248)

0.63 - 0.67 (0.0248 - 0.0264)

0.67 - 0.71 (0.0264 - 0.0280)

0.71 - 0.75 (0.0280 - 0.0295)

0.75 - 0.79 (0.0295 - 0.0311)

0.79 - 0.83 (0.0311 - 0.0327)

0.83 - 0.87 (0.0327 - 0.0343)

0.87 - 0.91 (0.0343 - 0.0358)

0.91 - 0.95 (0.0358 - 0.0374)

0.95 - 0.99 (0.0374 - 0.0390)

0.99 - 1.03 (0.0390 - 0.0406)

1.03 - 1.07 (0.0406 - 0.0421)

1.07 - 1.11 (0.0421 - 0.0437)

1.11 - 1.15 (0.0437 - 0.0453)

1.15 - 1.19 (0.0453 - 0.0469)

1.19 - 1.23 (0.0469 - 0.0484)

1.23 - 1.27 (0.0484 - 0.0500)

1.27 - 1.31 (0.0500 - 0.0516)

1.31 - 1.35 (0.0516 - 0.0531)

1.35 - 1.39 (0.0531 - 0.0547)

1.39 - 1.43 (0.0547 - 0.0563)

1.43 - 1.47 (0.0563 - 0.0579)

1.47 - 1.51 (0.0579 - 0.0594)

1.51 - 1.55 (0.0594 - 0.0610)

1.55 - 1.59 (0.0610 - 0.0626)

1.59 - 1.63 (0.0626 - 0.0642)

1.63 - 1.67 (0.0642 - 0.0657)

1.67 - 1.71 (0.0657 - 0.0673)

1.71 - 1.75 (0.0673 - 0.0689)

1.75 - 1.79 (0.0689 - 0.0705)

1.79 - 1.83 (0.0705 - 0.0720)

1.83 - 1.87 (0.0720 - 0.0736)

1.87 - 1.91 (0.0736 - 0.0752)

1.91 - 1.95 (0.0752 - 0.0768)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 (0.0205)

0.56 (0.0220)

0.60 (0.0236)

0.64 (0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)

0.48 (0.0189) + 0.48 (0.0189)

0.48 (0.0189) + 0.52 (0.0205)

0.52 (0.0205) + 0.52 (0.0205)

0.52 (0.0205) + 0.56 (0.0220)

0.56 (0.0220) + 0.56 (0.0220)

0.56 (0.0220) + 0.60 (0.0236)

0.60 (0.0236) + 0.60 (0.0236)

0.60 (0.0236) + 0.64 (0.0252)

0.64 (0.0252) + 0.64 (0.0252)

0.64 (0.0252) + 0.68 (0.0268)

0.68 (0.0268) + 0.68 (0.0268)

0.68 (0.0268) + 0.72 (0.0283)

1.44 (0.0567)

0.72 (0.0283) + 0.76 (0.0299)

0.76 (0.0299) + 0.76 (0.0299)

0.76 (0.0299) + 0.80 (0.0315)

0.80 (0.0315) + 0.80 (0.0315)

0.80 (0.0315) + 0.84 (0.0331)

0.84 (0.0331) + 0.84 (0.0331)
0.84 (0.0331) + 0.88 (0.0346)

0.88 (0.0346) + 0.88 (0.0346)

0.88 (0.0346) + 0.92 (0.0362)

0.92 (0.0362) + 0.92 (0.0362)

0.44 (0.0173) + 1.44 (0.0567)

0.48 (0.0189) + 1.44 (0.0567)

0.52 (0.0205) + 1.44 (0.0567)

0.56 (0.0220) + 1.44 (0.0567)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Specifications and Adjustments (Cont'd)

Table for selecting differential side bearing Reduction gear bearing adjusting shims
adjusting shim(s) for F03V Thickness mm (in) Part number

Unit: mm (in)

Dial indicator deflection Suitable shim(s)

0.19 - 0.23 (0.0075 - 0.0091)

0.23 - 0.27 (0.0091 - 0.0106)

0.27 - 0.31 (0.0106 - 0.0122)

0.31 - 0.35 (0.0122 - 0.0138)

0.35 - 0.39 (0.0138 - 0.0154)

0.39 - 0.43 (0.0154 - 0.0169)

0.43 - 0.47 (0.0169 - 0.0185)

0.47 - 0.51 (0.0185 - 0.0201)

0.51 - 0.55 (0.0201 - 0.0217)

0.55 - 0.59 (0.0217 - 0.0232)

0.59 - 0.63 (0.0232 - 0.0248)

0.63 - 0.67 (0.0248 - 0.0264)

0.67 - 0.71 (0.0264 - 0.0280)

0.71 - 0.75 (0.0280 - 0.0295)

0.75 - 0.79 (0.0295 - 0.0311)

0.79 - 0.83 (0.0311 - 0.0327)

0.83 - 0.87 (0.0327 - 0.0343)

0.87 - 0.91 (0.0343 - 0.0358)

0.91 - 0.95 (0.0358 - 0.0374)

0.95 - 0.99 (0.0374 - 0.0390)

0.99 - 1.03 (0.0390 - 0.0406)

1.03 - 1.07 (0.0406 - 0.0421)

1.07 - 1.11 (0.0421 - 0.0437)

1.11 - 1.15 (0.0437 - 0.0453)

1.15 - 1.19 (0.0453 - 0.0469)

1.19 - 1.23 (0.0469 - 0.0484)

1.23 - 1.27 (0.0484 - 0.0500)

1.27 - 1.31 (0.0500 - 0.0516)

1.31 - 1.35 (0.0516 - 0.0531)

1.35 - 1.39 (0.0531 - 0.0547)

1.39 - 1.43 (0.0547 - 0.0563)

1.43 - 1.47 (0.0563 - 0.0579)

1.47 - 1.51 (0.0579 - 0.0594)

1.51 - 1.55 (0.0594 - 0.0610)

1.55 - 1.59 (0.0610 - 0.0626)
1.59 - 1.63 (0.0626 - 0.0642)

1.63 - 1.67 (0.0642 - 0.0657)

1.67 - 1.71 (0.0657 - 0.0673)
1.71 - 1.75 (0.0673 - 0.0689)

1.75 - 1.79 (0.0689 - 0.0705)
1.79 - 1.83 (0.0705 - 0.0720)

1.83 - 1.87 (0.0720 - 0.0736)

1.87 - 1.91 (0.0736 - 0.0752)

1.91 - 1.95 (0.0752 - 0.0768)

0.28 (0.0110)

0.32 (0.0126)

0.36 (0.0142)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 (0.0205)

0.56 (0.0220)

0.60 (0.0236)

0.64 (0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)

0.48 (0.0189) + 0.48 (0.0189)

0.48 (0.0189) + 0.52 (0.0205)

0.52 (0.0205) + 0.52 (0.0205)
0.52 (0.0205) + 0.56 (0.0220)

0.56 (0.0220) + 0.56 (0.0220)

0.56 (0.0220) + 0.60 (0.0236)

0.60 (0.0236) + 0.60 (0.0236)

0.60 (0.0236) + 0.64 (0.0252)

0.64 (0.0252) + 0.64 (0.0252)

0.64 (0.0252) + 0.68 (0.0268)

0.68 (0.0268) + 0.68 (0.0268)

0.68 (0.0268) + 0.72 (0.0283)

1.44 (0.0567)

0.72 (0.0283) + 0.76 (0.0299)

0.76 (0.0299) + 0.76 (0.0299)

0.76 (0.0299) + 0.80 (0.0315)

0.80 (0.0315) + 0.80 (0.0315)

0.80 (0.0315) + 0.84 (0.0331)

0.84 (0.0331) + 0.84 (0.0331)

0.84 (0.0331) + 0.88 (0.0346)

0.88 (0.0346) + 0.88 (0.0346)

0.88 (0.0346) + 0.92 (0.0362)

0.92 (0.0362) + 0.92 (0.0362)

0.92 (0.0362) + 0.96 (0.0378)

0.96 (0.0378) + 0.96 (0.0378)

0.52 (0.0205) + 1.44 (0.0567)

0.56 (0.0220) + 1.44 (0.0567)

REDUCTION GEAR

Bearing preload

Reduction gear bearing pre-
load mm (in)

0.05 (0.0020)

Turning torque

Turning torque of reduction
gear N-m (kg-cm, in-Ib)

0.11 - 0.69 (1.1 - 7.0, 0.95 - 6.08)

1.10 (0.0433)

1.14 (0.0449)

1.18 (0.0465)

1.22 (0.0480)

1.26 (0.0496)

1.30 (0.0512)

1.34 (0.0528)

1.38 (0.0543)

1.42 (0.0559)

1.46 (0.0575)

1.50 (0.0591)

1.54 (0.0606)

1.58 (0.0622)

1.62 (0.0638)

1.66 (0.0654)

1.70 (0.0669)

1.74 (0.0685)
1.78 (0.0701)

1.82 (0.0717)

1.86 (0.0732)

1.90 (0.0748)

1.92 (0.0756)

1.94 (0.0764)

1.96 (0.0772)

1.98 (0.0780)

2.00 (0.0787)

2.02 (0.0795)

2.04 (0.0803)

2.06 (0.0811)

2.08 (0.0819)

2.10 (0.0827)

2.12 (0.0835)

2.14 (0.0843)

2.16 (0.0850)

2.18 (0.0858)

2.20 (0.0866)

2.22 (0.0874)

2.24 (0.0882)

2.26 (0.0890)

2.28 (0.0898)

2.30 (0.0906)

2.34 (0.0921)

2.38 (0.0937)

2.42 (0.0953)

2.46 (0.0969)

2.50 (0.0984)

2.54 (0.1000)

2.58 (0.1016)

2.62 (0.1031)

2.66 (0.1047)

2.70 (0.1063)

2.74 (0.1079)

2.78 (0.1094)

2.82 (0.1110)

31438-31X00

31438-31X01

31438-31X02

31438-31X03

31438-31X04

31438-31X05

31438-31X06

31438-31X07

31438-31X08

31438-31X09

31438-31X10

31438-31X11

31438-31X12

31438-31X13

31438-31X14

31438-31X15

31438-31X16

31438-31X17

31438-31X18

31438-31X19

31438-31X20

31439-31X60

31438-31X21

31439-31X61

31438-31X22

31439-31X62

31438-31X23

31439-31X63

31438-31X24

31439-31X64
31438-31X60

31439-31X65

31438-31X61

31439-31X66

31438-31X62

31439-31X67

31438-31X63

31439-31X68

31438-31X64

31439-31X69

31438-31X65

31438-31X66

31438-31X67

31438-31X68

31438-31X69

31438-31X70

31438-31X71

31438-31X72

31438-31X73

31438-31X74

31438-31X75

31438-31X76

31438-31X77

31438-31X78
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Specifications and Adjustments (Cont'd)

Table for selecting reduction gear bearing OUTPUT SHAFT
adjusting shim Seal ring clearance

Unit: mm (in)

Dimension ‘‘T”’ Suitable shim(s) Output shaft seal ring
clearance mm (in)

1.13 - 1.17 (0.0445 - 0.0461) 1.10 (0.0433) @lStandard 0.10 - 0.25 (0.0039 - 0.0098)
1.17 - 1.21 (0.0461 - 0.0476) 1.14 (0.0449)

1.21 - 1.25 (0.0476 - 0.0492) 1.18 (0.0465) Allowable limit 0.25 (0.0098) MA
1.25 - 1.29 (0.0492 - 0.0508) 1.22 (0.0480)

1.29 - 1.33 (0.0508 - 0.0524) 1.26 (0.0496)

1.33 - 1.37 (0.0524 - 0.0539) 1.30 (0.0512) End play EM
1.37 - 1.41 (0.0539 - 0.0161) 1.34 (0.0528) Output shaft end play mm (in) 0 - 0.5 (0 - 0.020)

1.41 - 1.45 (0.0161 - 0.0571) 1.38 (0.0543)

1.45 - 1.49 (0.0571 - 0.0587) 1.42 (0.0559) LC
1.49 - 1.53 (0.0587 - 0.0602) 1.46 (0.0575) oo. ;

1.53 - 1.57 (0.0602 - 0.0618) 1.50 (0.0591) Output shaft adjusting shims EF
1.57 - 1.61 (0.0618 - 0.0634) 1.54 (0.0606) Thickness mm (in) Part number EC
1.61 - 1.65 (0.0634 - 0.0650) 1.58 (0.0622) 0.56 (0.0220) 31438-31X46

1.69 - 1.73 (0.0665 - 0.0681) 1.66 (0.0654) 1.36 (0.0535) 31438-31X48

1.73 - 1.77 (0.0681 - 0.0697) 1.70 (0.0669)

1.77 - 1.81 (0.0697 - 0.0713) 1.74 (0.0685) CL
1.81 - 1.85 (0.0713 - 0.0728) 1.78 (0.0701)

BEARING RETAINER
1.85 - 1.89 (0.0728 - 0.0744) 1.82 (0.0717)

1.89 - 1.93 (0.0744 - 0.0760) 1.86 (0.0732) Seal ring clearance Mt
1.93 - 1.97 (0.0760 - 0.0776) 1.90 (0.0748)

Bearing retainer seal
1.97 - 2.01 (0.0776 - 0.0791) 1.94 (0.0764) ring clearance mm (in) AT

2.01 - 2.05 (0.0791 - 0.0807) 1.98 (0.0780) Standard 0.10 - 0.25 (0.0039 - 0.0098)

2.05 - 2.09 (0.0807 - 0.0823) 2.02 (0.0795)
Allowable limit 0.25 (0.0098)

2.09 - 2.13 (0.0823 - 0.0839) 2.06 (0.0811) FA

2.13 - 2.17 (0.0839 - 0.0854) 2.10 (0.0827)

2.17 - 2.21 (0.0854 - 0.0870) 2.14 (0.0843)

2.21 - 2.25 (0.0870 - 0.0886) 2.18 (0.0858) TOTAL END PLAY RA
2.25 - 2.28 (0.0886 - 0.0902) 2.22 (0.0874) Total end play mm (in) | 0.25 - 0.55 (0.0098 - 0.0217)
2.29 - 2.33 (0.0902 - 0.0917) 2.26 (0.0890) BR

2.33 - 2.37 (0.0917 - 0.0933) 2.30 (0.0906)

2.37 - 2.41 (0.0933 - 0.0949) 2.34 (0.0921) ; oo.
2.41 - 2.45 (0.0949 - 0.0965) 2.38 (0.0937) Bearing race for adjusting total end play ST

2.45 - 2.49 (0.0965 - 0.0980) 2.42 (0.0953) Thickness mm (in) Part number

2.49 - 2.53 (0.0980 - 0.0996) 2.46 (0.0969) 0.6 (0.024) 31435-31X01

2.53 - 2.57 (0.0996 - 0.1012) 2.50 (0.0984) 0.8 (0.031) 31435-31X02 BF
2.57 - 2.61 (0.1012 - 0.1028) 2.54 (0.1000) 1.0 (0.039) 31435-31X03

2.61 - 2.65 (0.1028 - 0.1043) 2.58 (0.1016) 1.2 (0.047) 31435-31X04 HA

2.65 - 2.69 (0.1043 - 0.1059) 2.62 (0.1031) 1.4 (0.055) 31435-31X05

2.69 - 2.73 (0.1059 - 0.1075) 2.66 (0.1047) 1.6 (0.063) 31435-31X06
2.73 - 2.77 (0.1075 - 0.1091) 2.70 (0.1063) 1.8 (0.071) 31435-31X07 EL

2.77 - 2.81 (0.1091 - 0.1106) 2.74 (0.1079) 2.0 (0.079) 31435-31X08

2.81 - 2.85 (0.1106 - 0.1122) 2.78 (0.1094) 2.2 (0.087) 31435-31X09

2.85 - 2.89 (0.1122 - 0.1138) 2.82 (0.1110)

REVERSE CLUTCH END PLAY

Reverse clutch end play 0.65 - 1.0 (0.0256 - 0.0394)
mm (in)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

end play

Specifications and Adjustments (Cont'd)
Thrust washer for adjusting reverse clutch Return spring

Unit: mm (in)

Thickness mm (in) Part number

0.65 (0.0256)

0.80 (0.0315)

0.95 (0.0374)

1.10 (0.0433)

1.25 (0.0492)

1.40 (0.0551)

1.55 (0.0610)

31508-31X00

31508-31X01

31508-31X02

31508-31X03

31508-31X04

31508-3 1X05

31508-31X06

Accumulator Free length Outer diameter

3-R accumulator 56.4 (2.220) 21.0 (0.827)

N-D accumulator 43.5 (1.713) 28.0 (1.102)

BAND SERVO

Return spring
Unit: mm (in)

Return spring Free length Outer diameter

2nd servo return spring 32.5 (1.280) 25.9 (1.020)

O.D. servo return spring 31.0 (1.220) 21.7 (0.854)

REMOVAL AND INSTALLATION

ACCUMULATOR

O-ring
Unit: mm (in)

Accumulator Inner diameter | Inner diameter
(Small) (Large)

3-R accumulator 26.9 (1.059) 44.2 (1.740)

N-D accumulator 34.6 (1.362) 39.4 (1.551)

Distance between end of con-
verter housing and torque con-
verter

15.9 mm (0.626 in) or more

Drive plate runout limit 0.2 mm (0.008 in)
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PRECAUTIONS AND PREPARATION

Precautions
e@ When installing rubber parts, final tightening must be car-

ried 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.
@ When removing each suspension part, check wheel align-

ment and adjust if necessary.
@ Use Tool when removing or installing brake tubes.

SBR500

Special Service Tools

Tool number

(Kent-Moore No.) Description
Tool name

HT72520000 Removing tie-rod outer end and lower
(J25730-A) ball joint

Ball joint remover

HT71780000

( — )
Spring compressor

Removing and installing coil spring

GG94310000

( — )
Flare nut torque wrench

Removing and installing brake piping

KV38106700

(J34296)

KV38106800

(J34297)

Differential side oil seal
protector

Installing drive shaft

L.H.: KV38106700

R.H.: KV38106800

IM23600800

( — )
Attachment

Wheel alignment

Measure wheel alignment

}-O_1E 1 _ A: Screw M24 x 1.5
| B: 35 (1.38) dia.

Cc C: 65 (2.56) dia.
D: 56 (2.20)

y 4 E: 12 (0.47) Unit: mm (in)
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FRONT AXLE AND FRONT SUSPENSION

When Installing rubber parts, final tightening
must be carried out under unladen condition*
with tires on ground.
* Fuel, radiator coolant and engine oil full.

Spare tire, jack, hand tools and mats in
designated positions.

9 (0) 42 - 54
(4.3 - 5.5, 31 - 40)

€9 ©) 93 - 123
(9.5 - 12.5,A 69 - 90)
93 - 123M (9.5 - 12.5,
69 - 90)

(a er >)

No

Zz. - 147
(12 - 15, 87 - 108)

(G) : Nem (kg-m, ft-Ib)

@ Front suspension member ® Upper link @ Clamp
@ Shock absorber mounting © Third link @® Stabilizer bar

insulator @ Knuckle 41) Drive shaft

@ Coil spring Transverse link - a Shock absorber
@ Upper link bracket

FA-3
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ON-VEHICLE SERVICE

Front Axle and Front Suspension Parts
Check front axle and front suspension parts for looseness,
cracks, wear or other damage.
e@ Make sure that cotter pin is inserted.
e Retighten all nuts and bolts to the specified torque.

Tightening torque:
Refer to FRONT SUSPENSION.

e@ Check strut (shock absorber) for oil leakage or other dam-
age.

@ Check spring height from the top of the wheelarch to the
SMA113 ground.

(1) Vehicle must be unladen’, parked on a level surface, and
tires checked for proper inflation and wear (tread wear
indicator must not be showing).
*: Fuel, radiator coolant and engine oil full. Spare tire, jack,

hand tools and mats in designated positions.
(2) Bounce the vehicle up and down several times before mea-

- - suring.

Hf + Hr Standard height:
t Front (Hf): 653.5 mm (25.73 in)

Rear (Hr): 644.5 mm (25.37 in)
(3) Spring height is not adjustable. If out of specification, check

SFA818A for worn springs or suspension parts.

\)\ @ Check suspension ball joint for grease leakage and ball
yf joint dust cover for cracks or other damage.

A) —e

NS
e@ Check upper link free play.

sragiia| (1) Jack up front of vehicle and set stands.
(2) Set steering wheel in straight-forward direction and lock it

a using key lock.
Upper iink S27] | 40mm (3) Remove front wheels.

SAG : _ On axle side

(4) Install dial gauge.
a. Install magnet stand on third link.

Third b. Set dial gauge in position.
link Spindle set Set dial gauge spindle in contact with flat surface of upper

\ position link at 140 mm (5.51 in) measured directly from center of
Magnetic stand upper link retaining bolt on third link side. (Reset dial
set position gauge.)

SFA121B
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ON-VEHICLE SERVICE
Front Axle and Front Suspension Parts (Cont'd)

Pointer (5) While holding flanges of third link with both hands, twist
deflection third link fully to the right and read dial gauge indication.

Similarly, twist third link to the left and read dial gauge
indication.
Free play = (Gauge indication when third link is fully @

twisted to the right) + (Gauge indication
when third link is fully twisted to the left)

Allowable free play range: MA
7.0 mm (0.276 in), max.

SFA446B EM

440 mm On body side
(5.51 In) (6) Install dial gauge.

& a. Install magnet stand on front suspension mount member.
b. Set dial gauge in position.

Set dial gauge spindle in contact with flat surface of upper EF
link at 140 mm (5.51 in) measured directly from center of
retaining bolt on bracket side. (Reset dial gauge.)

Spindle setposition (7) Measure free play in the same manner as on axle side. FE
Magnetic stand Allowable free play range: 5.0 mm (0.197 in), max.
set position (8) If free play exceeds specifications, replace upper link

SFA123B assembly. GL

Check suspension ball joint end play.e

— (1) Jack up front of vehicle and set the stands.
—

Mr(2) Clamp dial indicator onto transverse link and place indica-
= tor tip on lower edge of brake caliper.

(3) Make sure front wheels are straight and brake pedal is AT
depressed.

(4) Place a pry bar between transverse link and inner rim of
road wheel.

(5) While raising and releasing pry bar, observe maximum dial
indicator value.

Pry bar ( sraso4a Vertical end play: 0 mm (0 in)
(6) If ball joint movement is beyond specifications, remove and

recheck it.
| BR

Front Wheel Bearing
e@ Check that wheel bearings operate smoothly.
e@ Check axial end play. ST

Axial end play: 0.05 mm (0.0020 in) or less
e If axial end play is not within specification or wheel bear-

ing does not turn smoothly, replace wheel bearing assem- BF
bly.

Refer to FRONT AXLE — Wheel Hub and Knuckle.
SFA912A HA

Front Wheel Alignment
Before checking front wheel alignment, be sure to make a pre- EL
liminary inspection (Unladen’).

Lateral *. Fuel, radiator coolant and engine oil full. Spare tire, jack,
Si

runout ls iA \N hand tools and mats in designated positions.AV ss “SS Inside
Y

SFA575B
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ON-VEHICLE SERVICE

Attachment

gauge

Alignment

SRAO96A

Total toe-in angle = 264
SFA438B

Lock nut

SFA486A

A

A: Inside
B: Outside

SFA439B

Front Wheel Alignment (Cont'd)
PRELIMINARY INSPECTION

1. Check tires for wear and improper inflation.
2. Check wheel runout.

Wheel runout:
Refer to S.D.S.

Check front wheel bearings for looseness.
Check front suspension for looseness.
Check steering linkage for looseness.
Check that front shock absorbers work properly by using
the standard bounce test.

7. Check vehicle posture (Unladen).

CAMBER, CASTER AND KINGPIN INCLINATION

Camber, caster and kingpin inclination are preset at factory and
cannot be adjusted.

1. Measure camber, caster and kingpin inclination of both
right and left wheels with a suitable alignment gauge.

Camber, caster and kingpin inclination:
Refer to S.D.S.

2. If camber, caster and kingpin inclination are not within
specification, inspect and replace any damaged or worn
front suspension parts.

Oanr
ow

TOE-IN

1. Draw a base line across the tread.
e After lowering front of vehicle, move it up and down to

eliminate friction, and set steering wheel in straight-ahead
position.

2. Measure toe-in.
e@ Measure distance ‘‘A’’ and ‘‘B” at the same height as hub

center.
Toe-in:

Refer to S.D.S.

3. Adjust toe-in by varying the length of steering tie-rods.
(1) Loosen lock nuts.
(2) Adjust toe-in by screwing tie-rods in and out.

Standard length “L”:
Refer to ST section.

(3) Tighten lock nuts to specified torque.
Lock nut tightening torque:

Refer to ST section.

FRONT WHEEL TURNING ANGLE
1. Set wheels in straight-ahead position and then move vehi-

cle forward until front wheels rest on turning radius gauge
properly. .

2. Rotate steering wheel all the way right and left; measure
turning angle.

Wheel turning angle (Full turn):
Inside wheel/Outside wheel

33° - 37°/28° - 32°
Drive Shaft
Check for grease leakage or other damage.
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FRONT AXLE

(O) 98 - 118
(10 - 12, 72 - 87)

Gl

MA

EM

Le

EF
EC

FE

CL

(2 (0) 235 - 314 (24 - 32, 174 - 231) MT

(5): Nem (kg-m, ft-Ib) AT

RA
SFA447B

Insulator

Adjusting cap

Cotter pin BR

Snap ring

Outer grease seal

Wheel bolt

Wheel hub Disc rotor

Plain washer ‘Wheel nut
Wheel bearing lock nut ST

Drive shaft

Inner grease seal

Snap ring

Knuckle

Baffle plate

Wheel! bearing assemblyCACIOIO
KORS

BSOO©
e@9

CRCTG
ICKC)

BF

HA

EL
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FRONT: AXLE

Wheel Hub and Knuckle

REMOVAL

@ Remove wheel bearing lock nut.
e 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.

SFA898A

@ Separate tie-rod from knuckle with Tool.
Install stud nut inverted on stud bolt to prevent damage to stud
bolt.

e Remove kingpin cap and securing nut. Separate kingpin
from knuckle.

HT72520000
(J25730-A) |

SFA899A

e Separate drive shaft from knuckle with drift.
When removing drive shaft, cover boots with shop towel to
prevent damage to them.

_@ Remove ball joint securing nut. Separate from knuckle
using Tool (as for tie-rod).

* HT72520000
(J25730-A)

SFAS01A

INSTALLATION

e Install knuckle with wheel hub.
e Tighten wheel bearing lock nut.

(O): 235 - 314 N-‘m
(24 - 32 kg-m, 174 - 231 ft-lb)

e@ Check that wheel bearings operate smoothly.E\orni)— an li \
an D, 5

LU
SFA906A
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FRONT AXLE

SFA902A

SFA903A

Suitable tool

SFA654A

SFA685)

Wheel Hub and Knuckle (Cont'd)
e@ Check wheel bearing axial end play.

Axial end play:
0.05 mm (0.0020 in) or less.

MA

EM

DISASSEMBLY
CAUTION:
When removing wheel hub or wheel bearing from knuckle,
replace wheel bearing assembly (outer race, inner races and
grease seals) with a new one.

Wheel hub
Drive out hub with inner race (outside) from knuckle with a
suitable tool.

Wheel bearing

When replacing wheel bearing, replace complete wheel bear-
ing assembly (Including inner and outer races).

@ Remove bearing inner race (outside), then remove outer
grease seal.

e Remove inner grease seal from knuckle.

@ Remove inner and outer snap rings.

FA-9
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FRONT AXLE

aa Suitable tool

SFA905A

Knuckle

SFA655A

Grease

Suitable tool

Grease seal

SFA220B

Suitable tool

Suitable tool
;—_a +)!Ua CLL en /

SFA221B

Wheel Hub and Knuckle (Cont’d)
e Press out bearing outer race.

INSPECTION

Wheel hub and knuckle

Check wheel hub and knuckle for cracks by using a magnetic
exploration or dyeing test.

Snap ring
Check snap ring for wear or cracks. Replace if necessary.

ASSEMBLY

1. Install inner snap ring into groove of knuckle.
2. Press new wheel bearing assembly into knuckle until it

contacts snap ring.
Maximum load P:

49 KN (5 ton, 5.5 US ton, 4.9 Imp ton)
CAUTION:
e Do not press inner race of wheel bearing assembly.
e Do not apply oil or grease to mating surfaces of wheel

bearing outer race and knuckle.

3. Install outer snap ring into groove of knuckle.

4. Pack grease seal lip with multi-purpose grease.
5. Install outer grease seal.

6. Install inner grease seal.

FA-10



FRONT AXLE
Wheel Hub and Knuckle (Cont'd)
7. Press wheel hub into knuckle.

Suitable tool Maximum load P:
yy 7 29 kN (3 ton, 3.3 US ton, 3.0 Imp ton)i Be careful not to damage grease seal.

Wheel & } 4 @lbearing Wheel hub
assembly Knuckle

MA

Suitable tool essa EM

8. Check bearing operation.
(1) Add load P with press. Le

Load P:
34.3 - 49.0 kN
(3.5 - 5.0 ton, 3.9 - 5.5 US ton, 3.44 - 4.92 Imp ton) ve

PE

SFA659A | : CL
(2) Spin knuckle several turns in both directions.
(3) Make sure that wheel bearings operate smoothly. MT

AT

—4 SFA182A RA

Drive Shaft |

REMOVAL BR
e Remove wheel bearing lock nut.
e@ Remove brake caliper assembly and rotor. ST
Brake hose need not be disconnected from brake caliper.
Be careful not to depress brake pedal, or piston will pop out.

Do not pull or twist brake hose. BF
e Remove tie-rod ball joint.
@ Remove upper knuckle nut. HA
e Separate drive shaft from knuckle by lightly tapping it. If it

is hard to remove, use a puller. .

When removing drive shaft, cover boots with shop towel to EL
prevent damage to them.

Refer to FRONT AXLE — Wheel Hub and Knuckle.

1. Remove right drive shaft from transaxle.

SFA989
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FRONT AXLE

A/T model |

Screwdriver

0)( \ - 6
Pinion/ Seay Ne
mate shaft

Side gear
Drive shaft

SFA730

L.H. KV38106700
(WW 334296)

Drive Shaft (Cont'd)
2. Remove left drive shaft from transaxle.
— For M/T models —

— For A/T models —

e Remove left drive shaft with a suitable tool.
Be careful not to damage pinion mate shaft and side gear.

~

INSTALLATION

Transaxle side
1. Drive a new oil seal to transaxle. Refer to section MT or AT.
2. Set Tool along the inner circumference of oil seal.

3. Insert drive shaft into transaxle. Be sure to properly align >
the serrations and then withdraw Tool.

4. Push drive shaft, then press-fit circular clip on the drive
shaft into circular clip groove of side gear.

5. After its insertion, try to pull the flange out of the slide joint
by hand. If it pulls out, the circular clip is not properly
meshed with the side gear.
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FRONT AXLE
Drive Shaft (Cont'd)
Wheel side

e Install drive shaft into knuckle.
e@ Tighten upper knuckle nut and wheel bearing lock nut.

Refer to section Installation in FRONT AXLE — Wheel Hub
and Knuckle.

COMPONENTS

Circular clip: Wheel side (Birfield type)
Make sure circular clip is properly meshed with side gear Spacer ring
(transaxle side) and joint assembly (wheel side), and will not
come out. B.S.

Be careful not to damage boots. Use suitable protector or Ne,
cloth during removal and installation.

Drive shaft

Boot band &4 é

Circular clip B ee

Dynamic damper band

Boot band '<) Y cirouler clip B '<) a
© 

f

Inner race DynamicBall \ BN wy damper 25 - 35Boot< 
(2.6 - 3.6, 19 - 26

0° Cage
\ Snap ring C %<) re extension shaft

; 
- 

g ust shieldVs OX Snap ring E &9
\ x Support bearing

Slide joint
housing with

Support bearing retainer
Bracket

(5) 13 - 19 (1.3 - 1.9, 9 - 14)
Snap ring D

Dust shield

Right drive shaft

(©) - Nem (kg-m, ft-lb) Transaxle side (Double offset type)
SFA470B

DISASSEMBLY

Transaxle side
1. Remove boot bands.
2. Put matching marks on slide joint housing and inner race,

‘before separating joint assembly.
3. Pry off snap ring ‘‘A’”’ with a screwdriver, and pull out slide

joint housing.

SFA476

FA-13
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FRONT AXLE

SFA514A

Suitable tool
(Sliding hammer)

lock nut

SFA092A

SFA442B

Suitable tool

Snap ring

SFA692

<i +t SFA693

Drive Shaft (Cont'd)
4. Put matching marks on inner race and drive shaft.
5. Pry off snap ring ‘‘C’’, then remove ball cage, inner race

and balls as a unit.
6. Pry off snap ring “B’’.
7. Draw out boot.
Cover drive shaft serrations with tape so as not to damage the
boot.

Wheel side (Birfield type)
CAUTION:
The joint on the wheel side cannot be disassembled.

e Before separating joint assembly, put matching marks on
drive shaft and joint assembly.

e Separate joint assembly with a suitable tool.
Be careful not to damage threads on drive shaft.
e Draw out boot.

Support bearing

e Remove outer dust shield.
e Remove inner dust shield.

@ Pry off snap ring.

e Press support bearing assembly out of drive shaft.
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FRONT AXLE

SFA617

Drive Shaft (Cont'd)
e Press support bearing out of retainer.

al

MA

EM

INSPECTION

Thoroughly clean all parts in cleaning solvent, and dry with [LC
compressed air. Check parts for evidence of deformation or
other damage. EF

EC
Drive shaft

Replace drive shaft if it is twisted or cracked. EE

Boot CL
Check boot for fatigue, cracks or wear. Replace boot with new
boot bands.

Mn
Joint assembly (Transaxle side)
@ Replace any parts of double offset joint which show signs az

of scorching, rust, wear or excessive play.
e Check serration for deformation. Replace if necessary.
e Check slide joint housing for any damage. Replace if nec-

essary.

Joint assembly (Wheel side) RA
Replace joint assembly if it is deformed or damaged.

Support bearing BR
Make sure wheel bearing rolls freely and is free from noise,
cracks, pitting or wear. CF

Support bearing bracket
Check support bearing bracket for cracks with a magnetic BF
exploration or dyeing test.

ASSEMBLY HA
e_ After drive shaft has been assembled, ensure that it moves

smoothly over its entire range without binding.
e Use NISSAN GENUINE GREASE or equivalent after every EL

overhaul.
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FRONT AXLE
Drive Shaft (Cont'd)
Wheel side (Birfield type)
1. Install boot and new small boot band on drive shaft.

Cover drive shaft serration with tape so as not to damage boot
during installation.

/(
SFA800

2. Set joint assembly onto drive shaft by lightly tapping it.
Install joint assembly securely, ensuring marks which were
made during disassembly are properly aligned.

SFA942A

3. Pack drive shaft with specified amount of grease.
Specified amount of grease:

; 105 - 125 mf (3.6 - 4.2 US fl oz, 3.7 - 4.4 Imp fl oz)lA 4. Make sure that boot is properly installed on the drive shaft
— groove.

Set boot so that it does not swell and deform when its

re length is ““L,”.y wy Length “L,”:
100.5 mm (3.96 in)

SFA885

5. Lock new larger and smaller boot bands securely with a
Nu suitable tool.

Suitable
tool

Boot band

SFA443B

Transaxle side

(Double offset type)
1. Install boot and new small boot band on drive shaft.

Cover drive shaft serration with tape so as not to damage boot
during installation.Tape a

/(
SFA800
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FRONT AXLE
Drive Shaft (Cont'd)
2. Pack drive shaft with specified amount of grease.

Specified amount of grease:
140 - 160 mf (4.7 - 5.4 US fl oz, 4.9 - 5.6 Imp fl oz)

3. Install slide joint housing.
4. Make sure that boot is properly installed on the drive shaft @

groove.

Set boot so that it does not swell and deform when its
Ly length is ‘“‘L,”.

Length “L,”: HA
98 mm (3.86 in)

sraizoa| 5. Lock new larger and smaller boot bands securely with a EM
suitable tool.

Ke

EF
EC

FE

CL

Support bearing
e@ Press bearing into retainer. MT

AT

Suitable tool
FA

SFA618 RA

oe
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e Press drive shaft into bearing.
Suitable tool

BR

ST

BF

| SFA694 HA
e Install snap ring.
e Install new dust shield. EL

Transaxle side SFA444B
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FRONT SUSPENSION

When installing rubber parts, final tightening < (0) 42 - 54 ©—— 4 ©) 18 - 24 (1.8 - 2.4, 13 - 17)
must be carried out under unladen condition* (4.3 - 5.5, >)
with tires on ground. ~—~ 31 - 40) iS]
* Fuel, radiator coolant and engine oil full. (6) SS

Spare tire, jack, hand tools and mats in SS

90) 112 - 126
(11.4 - 12.8, 82 - 93)

88 - 123
(9.0 - 12.5, 65 - 90)

(O) as - 123
(9.0 - 12.5, 65 - 90)

x<1e 98 - 118 (0&9
(10 - 12, 72 - 87)

9%) 112 - 126
(11.4 - 12.8, 82 - 93)

235 - 314 5od (24 - 32, 13
174 - 231) \. Oy \

(12 - 15,
87 - 108)

Pe
9 (0) 41 - 51

(4.2 - 5.2, 30 - 38)

(9): Nem (kg-m, ft-lb)

(2) 39 - 49 (4.0 - 5.0, 29 - 36) SFAQO9A
Gasket q@®) Cap Gusset pin
Upper mounting (i) Wheel hub and steering knuckle @) Cotter pin

Upper rubber seat assembly @) Drive shaft
Bound bumper rubber @ Insulator @ Upper link bracket
Dust cover @3 Adjusting cap @) Upper link
Bound bumper rubber @ Cotter pin @) Bushing
Coil spring @ Transverse link @) Washer
Shock absorber @® Connecting rod
Third link a} Stabilizer©OOVAQO

OOHVO
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FRONT SUSPENSION

Coil Spring and Shock Absorber

REMOVAL

e Remove shock absorber fixing bolt and nut (to hoodledge).
e Do not remove piston rod lock nut. @l

MA

EM

DISASSEMBLY

1. Setshock absorber on vise, then loosen piston rod lock nut. L¢
e Do not remove piston rod lock nut.
2. Compress spring with Tool so that shock absorber mount- &&

ing insulator can be turned by hand. EC

‘5

(a
,

f
ca

e 
{1

1

PE

CL

3. Remove piston rod lock nut.

MT

AY

SFA919A RA

INSPECTION
BRShock absorber assembly

@ Check for smooth operation through a full stroke, both com-
pression and extension. ST

@ Check for oil leakage occurring on welded or gland pack-
ing portions.

e@ Check piston rod for cracks, deformation or other damage. BF
Replace if necessary.

Mounting insulator and rubber parts HA
e@ Check cemented rubber-to-metal portion for separation or

cracks. Check rubber parts for deterioration. EL
Replace if necessary.

Coil spring
e Check for cracks, deformation or other damage. Replace if

necessary.

FA-19



FRONT SUSPENSION
Coil Spring and Shock Absorber (Cont'd)
ASSEMBLY
@ When shock absorber is installed, it must be positioned so

that arrow point A faces rearward on L.H. side, and forward
on R.H. side.

e Install upper spring seat with its cutout facing the inside of
the vehicle.

SFA448B

Third Link and Upper Link

REMOVAL

CAUTION:
Kingpin bearing usually does not require maintenance. If any
of the following symptoms are noted, replace kingpin bearing
assembly.
e Growling noise is emitted from kingpin bearing during

operation.
e Kingpin bearing drags or turns roughly when steering

knuckle is turned by hand.

as Remove cap and kingpin nut.
2. Remove shock absorber fixing nut and upper link fixing

bolts. .
3. Remove stabilizer connecting rod.
4. Remove third link and upper link.

SFA922A

INSTALLATION

Third link

e@ Pack kingpin housing and cap with multi-purpose grease.
Grease capacity:

Kingpin housing 4 g (0.14 oz)
Cap 10 g (0.35 oz)

~- Grease

SFA727A

Upper link
R = Upper link (right) e@ Upper link has ‘“L” or ‘‘R’’ stamped on it as shown.

L = Upper link (left) Upper link bushings cannot be disassembled.
e@ When installing upper link, make sure that parts are in their

correct positions.

Stamping

SFA924A
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FRONT SUSPENSION

»\ER

Upper bearing

SFA721A

Lower bearing

Kingpin grease seal SFA722A

w

Va
Outer race

Kingpin housing

Outer race

SFA723A

Press

| |
“// Ulstti

Kingpin housing SFA724A

Third Link and Upper Link (Cont'd)
DISASSEMBLY

@ Remove kingpin grease seal.

@ Remove upper and lower outer race.

e Be careful not to damage kingpin housing.

ASSEMBLY

e Install lower bearing.

Press

th

2.50
.2 

mm

(0.098+0
.008 

in
)

Vi VMMMssssshdsdddddd
Kingpin housing

e Install upper bearing.

SFA725A

FA-21

@ Remove upper bearing (inner race and ball).

@ Remove lower bearing (inner race and ball).
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FRONT SUSPENSION

Grease

Press

| Kingpin
grease seal

MM Mssbsdddddlsssa SFA726A

SFA925A

Third Link and Upper Link (Cont'd)
e Install lower oil seal.
e Apply multi-purpose grease to oil seal lip.

Stabilizer Bar

REMOVAL AND INSTALLATION

@e Remove stabilizer bar.

\¢

(U)

'
LO, Paint mark

Front

af

SRA198A

e When installing stabilizer, make sure that paint mark and
clamp face in their correct directions.

SFA926A

e@e When removing and installing stabilizer bar, fix portion A.

View from B

“nx

Nes

e Install stabilizer bar with ball joint socket properly placed.

SFA449B
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FRONT SUSPENSION

Transverse Link and Lower Ball Joint

REMOVAL AND INSTALLATION
@ Remove tension rod, ball joint and transverse link assem-

bly.
e During installation, final tightening must be done at curb

weight with tires on ground.
e After installation, check wheel alignment. MA

Refer to ‘Front Wheel Alignment” of ON-VEHICLE SER-
VICE.

EM

INSPECTION

Transverse link LC
e Check transverse link for damage, cracks or deformation.

Replace it if necessary. EF
@ Check rubber bushing for damage, cracks and deformation. EC

Replace transverse link if necessary.

PE

CL

Lower ball joint

A @ Check ball joint for play. If ball stud is worn, play in axial (MT
direction is excessive or joint is hard to swing, replace

B transverse link assembly.

Swing force and turning torque
t AY

Before checking, turn ball joint at least 10 revolutions so that6 ball joint is properly broken in. FA
Swing force “A”’:
(measuring point: cotter pin hole of ball stud) RA

7.8 - 54.9 N (0.8 - 5.6 kg, 1.8 - 12.3 Ib)
Turning torque “B”’:

SFA858A

0.5 - 3.4 N-m (5 - 35 kg-cm, 4.3 - 30.4 in-ib) BR
Vertical end play ‘‘C”’:

0 mm (0 in)

ST

BF

HA

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

COIL SPRING

General Specifications

DRIVE SHAFT

Applied model M/T A/T Joint type

Wire diameter mm (in) Transaxle side DS86

minor/maijor 10.2 (0.402)/ 10.3 (0.406)/ Wheel side BF86
12.1 (0.476) | 12.2 (0.480)

Grease
Coil center diameter mm (in) Nissan genuine grease or

minor/maior 78.2 (3.079)/ | 78.3 (3.083)/ Quality equivalent
140.1 (5.52) | 140.2 (5.52)

Capacity
Free length mm (in) | 411.0 (16.18) 417.0 (16.42) me (US fl oz, Imp fl oz)

Orange x 2, Light green Transaxle side 140 - 160
Identification color Light green x X 2, (4.7 - 5.4, 4.9 - 5.6)

1 Red x 1 105 - 125

Wheel side (3.6 - 4.2, 3.7 - 4.4)

SHOCK ABSORBER Boot length mm (in)
Transaxle side ‘‘L,” 98 (3.86)

Applied model M/T AIT Wheel side “L,” 100.5 (3.96)
Piston rod diameter .mm (in) 12.5 (0.492) Wheel side

Li

STABILIZER BAR | | | |

Stabilizer bar diameter . 19 (0.75)
mm (in)

. Transaxle side
WHEELARCH HEIGHT (Unladen’*) le |,

r SFA705B

SFA818A

Applied model All

Front (Hf) mm (in) 653.5 (25.73)

Rear (Hr) mm (in) 644.5 (25.37)

* Fuel, radiator coolant and engine oil full. Spare tire, jack,
hand tools and mats in designated positions.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

WHEEL ALIGNMENT (Unladen*1)
Inspection and Adjustment

LOWER BALL JOINT

Swing force “A”
(Measuring point: cotter pin
hole of ball stud) N (kg, !b)

7.8 - 54.9
(0.8 - 5.6, 1.8 - 12.3)

Turning torque “B”

N-m (kg-cm, in-!b)
0.49 - 3.43

(5.0 - 35, 4.3 - 30.4)

Vertical end play ‘‘C’’ mm (in)

Camber degree| -0°45' to 0°45’

Caster degree 1°05’ - 2°35’

Kingpin inclination degree 13°45’ - 15°15’

Toe-in

A-B mm (in)| 0 - 2 (0 - 0.08)

Total angle 20 degree 0’ - 12’

Front wheel turning angle

Full turn*2 degree

Inside 33° - 37°

Outside 28° - 32°

*1: Fuel, radiator coolant and engine oil full. Spare tire, jack,
hand tools and mats in designated positions.

*2: On power steering models, wheel turning force (at circumfer-
ence of steering wheel) of 98 to 147 N (10 to 15 kg, 22 to 33
Ib) with engine idle.

WHEEL BEARING

WHEEL RUNOUT

Wheel type Aluminum Steel

Radial runout limit mm (in) 0.3 (0.012) 0.5 (0.020)

Lateral runout limit mm (in) 0.3 (0.012) 0.8 (0.031)

Wheel bearing axial end
play limit mm (in)

0.05 (0.0020) or less

Wheel bearing lock nut
tightening torque

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

235 - 314 (24 - 32, 174 - 231)

FA-25
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PRECAUTIONS AND PREPARATION

Precautions
@ When installing rubber parts, final tightening must be car-

ried 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.
e@ Use Tool when removing or installing brake tubes.
@ When removing each suspension part, check wheel align-

ment and adjust if necessary.
e Do not jack up at the parallel links.

SBR500

Special Service Tools

Tool number

(Kent-Moore No.)

Tool name

Description

HT71780000

( — )
Spring compressor

Removing and installing coil spring

ST35652000

( — )
Strut attachment

Fixing strut assembly

GG94310000

( — )
Flare nut torque

wrench

Removing and installing brake piping

RA-2



REAR AXLE AND REAR SUSPENSION

When installing each rubber part, final tightening
must be carried out under unladen condition* él
with tires on ground.
* Fuel, radiator coolant and engine oil full.

Spare tire jack, hand tools and mats in
designated positions. MA

'X<] (C) 42 - 54 (4.3 - 5.5, 31 - 40)

De
EM

Le

EF
EC

FE

624 (0) 88 - 108 CL
(9.0 - 11.0,
65 - 80)

MA

AY

629 (0) 108 - 127 FA
(11 - 13,
80 - 94)0) 41 - 47

(4.2 - 4.8, 30 - 35)

0) 98 - 118
(10 - 12, 72 - 87) BR

\ 31 - 42 (3.2 - 4.3, 23 - 31) | ST
BF

(CO): N-m (kg-m, ft-Ib)

SRA602A

@) Gasket @ Rear parallel link @ Strut assembly LA
@) Adjusting bolt -@® Front parallel link Coil spring
@) Stabilizer bar © Radius rod @ Strut mounting insulator assem-

bly
EL
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ON-VEHICLE SERVICE

SMAS525A

SMA113

SRA329A

Radial
runout

Lateral ©
runout || A

()

Inside

Mee

SFA575B

Rear Axle and Rear Suspension Parts
Check axle and suspension parts for looseness, wear or dam-
age.

e Shake each rear wheel to see excessive play. ~

e Retighten all nuts and bolts to the specified torque.
Tightening torque: Refer to REAR SUSPENSION.

@ Check strut (shock absorber) for oil leakage or other dam-
age.

e@ Check wheelarch height. Refer to ON-VEHICLE SERVICE in
section FA.

Rear Wheel Bearing
@ Check axial end play.

Axial end play:
0.05 mm (0.0020 in) or less

e Check that wheel bearings operate smoothly.
e@ Check tightening torque of wheel bearing lock nut.

(0): 186 - 255 N-m
(19 - 26 kg-m, 137 - 188 ft-lb)

e lfthere is any axial end play or wheel bearing does not turn
smoothly, replace wheel bearing assembly. Refer to REAR
AXLE — Wheel Hub.

Rear Wheel Alignment

PRELIMINARY INSPECTION
Make following checks. Adjust, repair or replace if necessary.
e Check tires for wear and for improper inflation.
e@ Check rear wheel bearings for looseness.
@ Check wheel runout.

Wheel runout: Refer to S.D.S. in FA section.
e@ Check that rear strut (shock absorber) works properly.
e@ Check rear axle and rear suspension parts for looseness.
e@ Check vehicle posture (Unladen’). |

*: Fuel, radiator and engine oil full. Spare tire, jack, hand
tools and mats in designated positions.

CAMBER
Camber is preset at factory and cannot be adjusted.

Camber:
Refer to S.D.S.

e lf the camber is not within specification, inspect and
replace any damaged or worn rear suspension parts.
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ON-VEHICLE SERVICE

Total toe-in angle = 24
SFA438B

Parallel link

Toe-in Toe-out

Rear view on vehicle
SRA937

Rear Wheel Alignment (Cont'd)
TOE-IN
1. Draw a base line across the tread.
e After lowering rear of vehicle, move it up and down to

eliminate friction.
2. Measure toe-in. @l
e@ Measure distance ‘‘A’’ and “B” at the same height as hub

center.
Toe-in: MA

Refer to S.D.S.

EM
3. Loosen adjusting bolt fixing nuts.
4. Adjust toe-in by turning adjusting bolts. LC

Toe changes about 2.0 mm (0.079 in) [One side] with each
graduation of the adjusting bolt.

5. Tighten adjusting bolt fixing nuts to the specified torque. ee
(O): 108 - 127 N-m

(11 - 13 kg-m, 80 - 94 ft-Ib)
FE

CL

Mr

AT

FA

BR

ST

BF

HA

el
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REAR AXLE

Wheel Hub

| @Baffle plate @Wheel bearing lock nut
@Wheel hub bearing @Cotter pin
@Washer @®Hub cap

38 - 52
(3.9 - 5.3, 28 - 38)

G

(©) : Nem (kg-m, ft-lb) SRA6O0A

SRA335A

SRA337A

SRA338A

REMOVAL

CAUTION:
Wheel hub bearing usually does not require maintenance. If
any of the following symptoms are noted, replace wheel hub
bearing assembly.

e Growling noise is emitted from wheel hub bearing during
operation.

e@ Wheel hub bearing drags or turns roughly when hub is
turned with your hand after bearing lock nut is tightened to
specified torque.

e lf the wheel hub bearing assembly is removed, it must be
renewed. The old assembly must not be re-used.

1) Remove brake caliper assembly and rotor.
2) Remove wheel bearing lock nut.

Brake hose does not need to be disconnected from brake cal-
iper.
Be careful not to depress brake pedal, or piston will pop out.
Make sure brake hose is not twisted.

INSTALLATION

e Install wheel hub bearing.
e Tighten wheel bearing lock nut.

(O): 186 - 255 N-m (19 - 26 kg-m, 137 - 188 ft-Ib)
e Check that wheel bearings operate smoothly.

@ Check wheel bearing axial end play.
Axial end play:

0.05 mm (0.0020 in) or less

RA-6



REAR SUSPENSION

When installing rubber parts, final tightening
must be carried out under unladen condition*
with tires on ground.
* Fuel, radiator coolant and engine oil full.

Spare tire, jack, hand tools and mats in
designated positions.

Do not jack up at the parallel links, radius rods. fe 59 - 78 (6.0 - 8.0, 43 - 58)

og (0) 42 - 54 (4.3 - 5.5, 31 - 40)

Front

€9 0) 98 - 118
(10 - 12, 72 - 87)

<]o)] 108 - 127
(11 - 13,

108 - 127 80 - 94) €9 (0) 88 - 108
(11 - 13, (9.0 - 11.0, 65 - 80)

=

oo G

D> a C4 NN
. ~® » (O) 88 -108

(4.2 - 4.8, 30 - 35) .
31 - 42 fo)
(3.2 - 4.3, 23 - 31)

©) 186 - 255
(19 - 26, 137 - 188)

le

(O41 47
(4.2 - 4.8,

108 - 127 30 - 35C29 10 ou (0) 63 - 87 (6.4 - 8.9, 46 - 64)
80 - 94) 64 (C) 31 - 42 (3.2 - 4.3, 23 - 31)

(O): Nem (kg-m, ft-lb)

Strut assembly Rear parallel link

RA-7

@ Gasket Connecting rod @5) Front parallel link
@ Strut mounting insulator @ Knuckle assembly (6) Mounting bracket
@ Upper spring seat 40) Baffle plate @ Bushing
@ Dust cover a) Wheel hub bearing Clamp
® Coil spring 42) Cotter pin @9) Stabilizer bar
© Bound bumper 43) Cap @0) Radius rod
@ WC)

SRA601A

MA

EM

LC

EP
EC

FE

CL

Mir

AT

FA

BR

ST

BF

HA

el



REAR SUSPENSION

Removal and Installation
CAUTION:

Do not jack up at the parallel links or radius rods.

@ Remove suspension assembly.
1) Remove brake caliper assembly and rotor.
2) Remove parallel link fixing bolt, radius rod fixing bolt, sta-

bilizer fixing bolt and stabilizer connecting rod.
3) Remove rear seat and finisher. Refer to section BF.
4) Remove strut securing nuts (Upper side). Then pull out strut

assembly.

Coil Spring and Strut Assembly

DISASSEMBLY
1. Set strut assembly in vise with attachment, then loosen

piston rod lock nut.

Do not remove piston rod lock nut.

2. Compress spring with Tool so that the strut mounting insu-
lator can be turned by hand.

3. Remove piston rod lock nut.
4. Remove spring, complete with Tool.

SRA331A

INSPECTION

Strut assembly
e@ Check for smooth operation through a full stroke, both com-

pression and extension.
e@ Check for oil leakage occurring on welded or gland pack-

ing portions.
e Check piston rod for cracks, deformation or other damage.

Replace if necessary.

Spring rubber seat and dust cover

Check rubber parts for deterioration or cracks.
Replace if necessary.

Strut mounting insulator

@ Check cemented rubber-to-metal portion for melting or
cracks.

e@ Check rubber parts for deterioration.

Coil spring

Check for cracks, deformation or other damage.
Replace if necessary.

RA-8



REAR SUSPENSION
Coil Spring and Strut Assembly (Cont'd)
ASSEMBLY

L.H. side R.H. side {
Front

Locate upper spring seat as shown.

m

Location hole

SRA590A EM
Location hole

2. When installing coil spring on strut, there must be 2 iden-
a tification color marks on the lower side. LC

Coil spring 3. After placing coil spring in position on lower spring seat
Identification tighten lock nut, and release spring compressor gradually. EF

color mark EC

Lower spring seat FE

Place spring
in position

SRA333A CL

/ Stabilizer Bar

REMOVAL AND INSTALLATION MT
e Remove stabilizer bar.

nt XS "
FA

\Z @

e When installing stabilizer bar, it must be positioned as
shown. A

e Install stabilizer bar with ball joint socket properly placed.

ST

BF

HA

EL

SRAS89A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
COIL SPRING

Wire diameter mm (in) 12.3 (0.484)

Coil diameter (average) mm (in) 150.3 (5.92)

Free length mm (in) 317.5 (12.50)

Spring constant N/mm (kg/mm, Ib/in) 19.6 (2.0, 112)

Identification color Yellow x 2, Red x 1

SHOCK ABSORBER

Damping force

Inspection and Adjustment

WHEEL ALIGNMENT (Unladen*)

[at 0.3 m (1.0 ft)/sec.] N (kg, !b)

Expansion 667 - 902P (68 - 92, 150 - 203)

Compression 265 - 422P (27 - 43, 60 - 95)
Piston rod diameter mm (in) 22 (0.87)

REAR STABILIZER BAR

Applied model M/T A/T

Stabilizer bar diameter 18 (0.71) 17 (0.67)

mm (in)

Identification color Orange Light green

WHEEL BEARING

Applied model All

Wheel bearing axial end play

mm (in)
0.05 (0.0020) or Jess

Applied model All

Camber degree —1°45' to -0°15’

Toe-in

A-B mm (in) ~2 to 2 (-0.08 to 0.08)

Total angle 26 degree —12' to 12’

Wheel bearing lock nut tightening

torque N-m (kg-m, ft-!b)
186 - 255

(19 - 26, 137 - 188)

* Fuel, radiator coolant and engine oil full.

Spare tire, jack, hand tools and mats in designated positions.
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PRECAUTIONS AND PREPARATION

SBR500

Precautions
Use brake fluid ‘““‘DOT 3”’.

e Never reuse drained brake fluid.
e Becareful not to splash brake fluid on painted areas; it may

cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

e To clean or wash all parts of master cylinder, disc brake
caliper and wheel cylinder, use clean brake fluid.

e@ Never use mineral oils such as gasoline or kerosene. They
will ruin rubber parts of hydraulic system.

e Use Tool when removing and installing brake tube.

WARNING:
e Clean brake pads and shoes with a vacuum dust collector

to minimize the hazard of airborne asbestos or other mate-
rials.

Special Service Tools

Tool number

(Kent-Moore No.)

Tool name

Description

GG94310000

( — )
Flare nut torque wrench

Removing and installing each brake

piping

KV991V0010

( — )
Brake fluid pressure

gauge

Measuring brake fluid pressure

KV999P 1000

( — )
ABS checker

Checking ABS actuator operation

KV999P1010

( — )
ABS checker adapter

harness To actuator

To engine
room

harness

CED
D 1
&
@D

Connecting ABS checker with actuator

i. checker
Red tape

BR-2



CHECK AND ADJUSTMENT

SBR378

i(
\

SBR992

SBR995

SBR992

Checking Brake Fluid Level
e Check fluid level in reservoir tank. It should be between

Max. and Min. lines on reservoir tank.
e If fluid level is extremely low, check brake system for leaks.
e@ When brake warning lamp comes on even when parking

brake lever is released, check brake system for leaks.

Checking Brake Line
CAUTION:
If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

1. Check brake lines (tubes and hoses) for cracks, deteriora-
tion or other damage. Replace any damaged parts.

2. Check for oil leakage by fully depressing brake pedal while
engine is running.

Changing Brake Fluid
CAUTION:
e Refill with new brake fluid ‘DOT 3”.
e Never reuse drained brake fluid.
e Becareful not to splash brake fluid on painted areas; it may

cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.
Connect a vinyl tube to each air bleeder valve.

2. Drain brake fluid from each air bleeder valve by depress-
ing brake pedal.

3. 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 Brake System’”’.

—
h

Bleeding Brake System
CAUTION:
e Carefully monitor brake fluid level at master cylinder dur-

ing bleeding operation.
e Fill reservoir with new brake fluid ““DOT 3”. Make sure it is

full at all times while bleeding air out of system.
e Place a container under master cylinder to avoid spillage

of brake fluid.

e Bleed air in the following order.
1. Left rear brake
2. Right front brake
3. Right rear brake
4. Left front brake

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.

BR-3
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BRAKE HYDRAULIC LINE/CONTROL VALVE

Brake Hydraulic Line

Dual

valve

Actuator

proportioning

NX disc brake

Neen) ae
Master
cylinder

ws disc brake

: )| j

Primary line

Secondary line|
| : Flare nut

15 - 18 (1.5 - 1.8, 11 - 13)

m : Connecting bolt
17 - 20 (1.7 - 2.0, 12 - 14)

- _)
(0) : Nem (kg-m, ft-lb)

SBR894A

~ SBR992

REMOVAL

CAUTION:
e Becareful not to splash brake fluid on painted areas; it may

cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

e All hoses must be free from excessive bending, twisting
and pulling.

1. Connect a vinyl tube to air bleeder valve.
2. Drain brake fluid from each air bleeder valve by depress-

ing brake pedal.
3. Remove flare nut securing brake tube to hose, then with-

draw lock spring.
4. Cover openings to prevent entrance of dirt whenever dis-

connecting hydraulic line.

INSPECTION

Check brake lines (tubes and hoses) for cracks, deterioration or
other damage. Replace any damaged parts.

BR-4



BRAKE HYDRAULIC LINE/CONTROL VALVE
Brake Hydraulic Line (Cont’d)
INSTALLATION

CAUTION:
e Refill with new brake fluid “DOT 3”.
e@ Never reuse drained brake fluid.

1. Tighten all flare nuts and connecting bolts. @l
Specification:

Flare nut
15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-lb) MA

Connecting bolt
17 - 20 N-m (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)

SBR500} 9 Refill until new brake fluid comes out of each air bleeder [Ell
valve.

3. Bleed air. Refer to ‘‘Bleeding Brake System”.
LC

EF
EC

PE

CL

3 Dual Proportioning Valve
)- KV991V0010 NT

INSPECTION

CAUTION:
e Carefully monitor brake fluid level at master cylinder. AT
e Use new brake fluid ‘‘DOT 3”.
e@ Becareful not to splash brake fluid on painted areas; it may

cause paint damage. If brake fluid is splashed on paint F/
areas, wash it away with water immediately.

1. Connect Tool to air bleeders of front and rear brakes on
SBR822B either L.H. and R.H. side. RA

2. Bleed air from the Tool.
Kv991voo10 ( — ) 3. Check fluid pressure by depressing brake pedal.

Unit: kPa (kg/cm?, psi)

Applied pressure (Front brake) 5,884 (60, 853) eT

Output pressure (Rear brake) ora, 08 - 583)

BF
4. Bleed air after disconnecting the Tool. Refer to “‘Bleeding

Brake System’’.

SBR823B AA

EL
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BRAKE PEDAL AND BRACKET

Removal and Installation

(0): N-m (kg-m, ft-tb)

(6) 13 - 16 (1.3 - 1.6, 9 - 12)

SBR893B

Input rod

Dash insulator

Floor panel

Inspection

Lock nut Check brake pedal for following items.
(0) 16 - 22 (1.6 - 2.2, 12 - 16) e Brake pedal bend

-@ Clevis pin deformation
@ Crack of any welded portion

>? Adjustment
Check brake pedal free height from dash reinforcement panel.

Stop lamp switch Adjust if necessary.
ot C2,and A.S.C.D. switch H: Free height

Cs 12-15©) (1.2-15,9-11) Refer to S.D.S.
“om D: Depressed height

Refer to S.D.S.
Under force of 490 N (50 kg, 110 Ib)
with engine running

C,, C,: Clearance between pedal stopper and threaded
end of stop lamp switch and A.S.C.D. switch

Dash insulator 0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play

Floor carpet

\_ Met sheet 4-3 mm (0.04 - 0.12 in)
©) : Nem (kg-m, ft-lb)

SBR153A

Input rod]
Lock nut

1. Loosen lock nut and adjust pedal free height by turning —
Stays inside brake booster input rod. Then tighten lock nut. :

2. Check pedal free play.

Make sure that stop lamps go off when pedal is released.
= 3. Check brake pedal’s depressed height while engine is run-

ning.

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.

Clevis

SBR824B
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MASTER CYLINDER

@ Reservoir cap
@ Oil filter
@ Reservoir tank @l
@ Seal
©) Cylinder body
© O-ring
@ Piston stopper MA

Secondary piston assembly
@ Primary piston assembly
@ Stopper cap

EM

Le

EF
EC

PE

CL

Mitr(O} 8 - 11 (0.8 - 1.1, 5.8 - 8.0)

AT
15-29
(0.15 - 0.30, 1.4 - 2.2) : Brake fluid

(CO) : Nem (kg-m, ft-lb) FA

SBR239C

Removal RA
CAUTION:
Be careful not to splash brake fluid on painted areas; it may [Eig
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.
1. Connect a vinyl tube to air bleeder valve. ST
2. Drain brake fluid from each air bleeder valve, depressing

brake pedal to empty fluid from master cylinder.
3. Remove brake pipe flare nuts. BF
4. Remove master cylinder mounting nuts.

HA

Disassembly
1. Bend claws of stopper cap outward. EL

SBR938A
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MASTER CYLINDER
Disassembly (Cont'd)
2. Remove valve stopper while piston is pushed into cylinder.
3. Remove piston assemblies.
If it is difficult to remove secondary piston assembly, gradually
apply compressed air through fluid outlet.
4. Draw out reservoir tank.

Inspection
Check for the following items.

< Replace any part if damaged.
sprosic| Master cylinder:

e Pin holes or scratches on inner wall.
Piston:

e Deformation of or scratches on piston cups.

Stopper cap:

e Damage or excessive deformation of claws.

Assembly
Secondary piston j

—
Insert secondary piston assembly. Then insert primary pis-
ton assembly.

e Pay attention to alignment of secondary piston slit with
valve stopper mounting hole of cylinder body.

Primary piston

ll
SBR354C

2. Install stopper Cap.
Before installing stopper cap, ensure that claws are bent
inward.

3. Push reservoir tank seals.
4. Push reservoir tank into master cylinder.

5. Install valve stopper while piston is pushed into cylinder.

Installation
CAUTION:

sprozoa| @ Refill with new brake fluid ‘‘DOT 3”.
e Never reuse drained brake fluid.
1. Place master cylinder onto brake booster and secure

mounting nuts lightly.
2. Fit flare nuts to master cylinder.

3. Tighten mounting nuts.
Specification:

8 - 11 N-m (0.8 - 1.1 kg-m, 5.8 - 8.0 ft-lb)
4. Tighten flare nuts.

Specification:
15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-lb)

5. Bleed air. Refer to ‘Bleeding Brake System’”’.
SBR222B
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BRAKE BOOSTER/VACUUM HOSE

On-vehicle Service

OPERATING CHECK

e@ Depress brake pedal several times with engine off, and
check that there is no change in pedal stroke. @l

e Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

MA
AIRTIGHT CHECK

e Start engine, and stop it after one or two minutes. Depress EM
SBRO02A

brake pedal several times slowly. If pedal goes further
down the first time and gradually rises after second or third
time, booster is airtight. e

e 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 EF
is airtight.

FE

SBR365A | CL

LJ Snap Pin — 9 Gasket Removal — Brake Booster
e CAUTION: MT

. e Becareful not to splash brake fluid on painted areas; it may
RK a cause paint damage. If brake fluid is splashed on painted

N a areas, wash it away with water immediately. AT
—s a3 *, | © Be careful not to deform or bend brake pipes, during

9-12) removal of booster.
° Clevis pin PA

Brake booster ,
(8-11 (0.8-4.4, © CO: Nem (kom, tb)

5.8 - 8.0) SBR232C RA

Inspection — Brake Booster
Output rod BROUTPUT ROD LENGTH CHECK ea

1. Apply vacuum of -66.7 kPa (-500 mmHg, —19.69 inHg) to
brake booster with a handy vacuum pump. ST

2. Check output rod length.
Specified length:

10.275 - 10.525 mm (0.4045 - 0.4144 in) BE

SBR281A AA

— Installation — Brake Booster
Approx. 125 mm (4.92 in) CAUTION: EL

e Becareful not to deform or bend brake pipes, during instal-
lation of booster.
Replace clevis pin if damaged.
Refill with new brake fluid “DOT 3”’.
Never reuse drained brake fluid.

Before fitting booster, temporarily adjust clevis to dimen-
sion shown. (Does not apply to vehicles fitted with ABS)

Clevis 2. Fit booster, then secure mounting nuts (brake pedal bracket

—+
— 

600
6 

®

iy)1 a7
SBR116B to master cylinder) lightly.

BR-9



BRAKE BOOSTER/VACUUM HOSE

—s

‘

More than 24 mm
(0.94 in)

l
Connect hose until it contacts
protrusion on vacuum tube.

SBR225B

=e =
Intake manifold
side

Brake booster

SBR498A

SBR943A

Installation — Brake Booster (Cont'd)
3. Connect brake pedal and booster input rod with clevis pin.
4. Secure mounting nuts.

Specification:
13 - 16 N-m (1.3 - 1.6 kg-m, 9 - 12 ft-lb)

5. Install master cylinder. Refer to ‘Installation’ in ‘““MASTER
CYLINDER”.

6. Bleed air. Refer to ‘‘Bleeding Brake System”’.

Removal and Installation — Vacuum Hose
CAUTION:
When installing vacuum hoses, pay attention to the following
points.
e Do not apply any oil or lubricants to vacuum hose and

check valve.
e Insert vacuum tube into vacuum hose more than 24 mm

(0.94 in).

e Install check valve, paying attention to its direction.

Inspection — Vacuum Hose

HOSES AND CONNECTORS

Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration.

CHECK VALVE
Check vacuum with a vacuum pump.

Connect to
. Vacuum should exist.

booster side

Connect to
. . Vacuum should not exist.

engine side

BR-10



FRONT DISC BRAKE

Pad Replacement
WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials.

CAUTION: Gl
e@ When cylinder body is open, do not depress brake pedal

because piston will pop out.
e Be careful not to damage piston boot or get oil on rotor. MA

Always replace shims when replacing pads.
e If shims are rusted or show peeling of the rubber coat,

replace them with new shims. EM
e It is not necessary to remove connecting bolt except for

disassembly or replacement of caliper assembly. In this Le
case, suspend cylinder body with wire so as not to stretch
brake hose.

EF
EC

Pe

CL

Remove master cylinder reservoir cap.
Remove pin bolt. MT
Open cylinder body upward. Then remove pad retainers,
and inner and outer shims.

Standard pad thickness: AT
11 mm (0.43 in)

Pad wear limit:
2.0 mm (0.079 in) FA

Carefully monitor brake fluid level because brake fluid will
return to reservoir when pushing back piston.

SBR436B RA

oOn
->

ST

‘BE

HA

EL
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FRONT DISC BRAKE

CL25VA

@ ©)72 - 97
/ (7.3 - 9.9, 53 - 72)

(2.2 - 3.2, 16 - 23) (1.7 - 2.0, 12 - 14)

— ® O)7-9
(0.7 - 0.9, ()
5.1 - 6.5)

XS
nN

@
yo.’

»? an

:
xT 1G

@

®)
®) : P.B.C. (Poly Buty! Cuprysil) grease or

silicon-based grease point
®) : Rubber grease point
FF ; Brake fluid
(0) : Nem (kg-m, ft-lb) SBR353C

@ Main pin bolt @) Shim cover 43. Copper washer
@ Pin Inner shim (4 Air bleeder
@ Pin boot @ Pad a5) Cylinder body
@ Torque member fixing bolt 4) Outer shim (8) Piston seal
® Torque member 1) Connecting bolt @ Piston
© Pad retainer @ Brake hose Piston boot

Removal
WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials.
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FRONT DISC BRAKE
Removal (Cont'd)
Remove torque member fixing bolts and connecting bolt.
It is not necessary to remove connecting bolt except for disas-
sembly or replacement of caliper assembly. In this case, sus-
pend caliper assembly with wire so as not to stretch brake
hose. @

MA

EM

Disassembly
WARNING: LC
Do not place your fingers in front of piston.

CAUTION: EF
Do not scratch or score cylinder wall. EC
1. Push out piston with piston boot with compressed air.
2. Remove piston seal with a suitable tool. EE.

SBR772 CL

Inspection — Caliper

CYLINDER BODY MT
@ Check inside surface of cylinder for score, rust, wear, dam-

age or presence of foreign materials. If any of the above ar
conditions are observed, replace cylinder body.

e@ Minor damage from rust or foreign materials may be elim-
inated by polishing surface with a fine emery paper. EA
Replace cylinder body if necessary.

CAUTION:
Use brake fluid to clean. Never use mineral oil. RA

PISTON

CAUTION: Ey
Piston sliding surface is plated. Do not polish with emery paper
even if rust or foreign materials are stuck to sliding surface.
Check piston for score, rust, wear, damage or presence of for- ST
eign materials. Replace if any of the above conditions are
observed.
SLIDE PIN, PIN BOLT AND PIN BOOT BF
Check for wear, cracks or other damage. Replace if any of the
above conditions are observed. IN

Inspection — Rotor

RUBBING SURFACE EL
Check rotor for roughness, cracks or chips.

—BR-13



FRONT DISC BRAKE
Inspection — Rotor (Cont'd)
RUNOUT

1. Secure rotor to wheel hub with at least two nuts (M12 x
1.25).

2. Check runout using a dial indicator.

Make sure that wheel bearing axial end play is within the spec-
ifications before measuring. Refer to section FA.

Maximum runout:
0.07 mm (0.0028 in)

3. If the runout is out of specification, find minimum runout
position as follows:

SBR219C
a. Remove nuts and rotor from wheel hub.
b. Shift the rotor one hole and secure rotor to wheel

hub with nuts.
C. Measure runout.
d. Repeat steps a. to c. so that minimum runout posi-

tion can be found.
4. If the runout is still out of specification, turn rotor with

on-car brake lathe (‘‘MAD, DL-8700’’, ‘‘AMMCO 700 and
705” or equivalent).

THICKNESS
Thickness variation (At least 8 positions):

Maximum 0.01 mm (0.0004 in)
If thickness variation exceeds the specification, turn rotor with
on-car brake lathe. .

Rotor repair limit:
20.0 mm (0.787 in)

Boot Assembly
1. Insert piston seal into groove on cylinder body.
2. With piston boot fitted to piston, insert piston boot into

groove on cylinder body and install piston.
Piston seal 3. Properly secure piston boot.

Piston

Cylinder body
SBR574

Installation
CAUTION:
e Refill with new brake fluid “‘DOT 3”’.
e Never reuse drained brake fluid.
1. Install brake hose to caliper securely.
2. Install all parts and secure all bolts.
3. Bleed air. Refer to ‘Bleeding Brake System”’.

SBR439B
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REAR DISC BRAKE

s LL | Pad Replacement

Cy = WARNING:
YC > Sy \S Ae Clean brake pads with a vacuum dust collector to minimize the

C\ CS ta hazard of airborne asbestos or other materials.= we

Waa Ns ~ CAUTION: Gl
3 l e@ When cylinder body is open, do not depress brake pedal

: because piston will pop out.
e Be careful not to damage piston boot or get oil on rotor. MA

Always replace shims in replacing pads.
e if shims are rusted or show peeling of rubber coat, replace

them with new shims. EM
e It is not necessary to remove connecting bolt except for

disassembly or replacement of caliper assembly. In this Le
case, suspend cylinder body with wire so as not to stretch
brake hose.

1. Remove master cylinder reservoir cap. EF
2. Remove brake cable mounting bracket bolt and lock spring. EC
3. Disconnect cable.
4. Remove pin bolt. FE

CL

5. Open cylinder body upward. Then remove pad retainers,
and inner and outer shims. MT

Standard pad thickness:
10 mm (0.39 in)

Pad wear limit: AT
2.0 mm (0.079 in)

FA

RA

ST

BF

SBR442B AA

6. When installing new pads, push piston into cylinder body by
gently turning piston clockwise, as shown.

Carefully monitor brake fluid level because brake fluid will
return to reservoir when pushing back piston.

SBR641
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REAR DISC BRAKE

CLOHA Cog (C) 38 - 52 (3.9 - 5.3, 28 - 38)
Pin ry)

to sliding @zai ©
(P) to pad contact

yy area

Y)
G

17 - 20 ow2 (1.7 - 2.0, 7
12 - 14)

(77 9 yi
Or: 0.9,

- 6.5)(UO) 25 - 29 eaeon 5 - 3.0,
18 - 22) x 7

a?) (Oj 22-31 (2.2 - 3.2, 16 - 23) ; Mi

(J: Nem (kg-m, ft-lb) tesEAP). P.B.C. (Poly Butyl Cuprysil) grease - one
or silicon-based grease pointEA): Rubber grease point a

W\®: Brake fluid point

SBR914B

@ Pin boot 44 Connecting bolt @ Spring cover
@) Torque member 45) Copper washer Ring B
@) Outer shim Cable mounting bracket @) Piston seal

© Pad retainer Bleed screw 6) Spacer

@® Pad @ Cylinder @ Wave washer
@) Inner shim @0) Rod

j 63) Spacer
Nut @) O-ring

@ Spring washer @2) Push rod @) Ball bearing
@®) Return spring @ Key plate @8) Adjusting nut
@ Lever @ RingC 8) Cup
@ Cam boot @) Seat 67) Piston
@3) Adjusting cam @) Spring Piston boot
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REAR DISC BRAKE

(OY) / SBR443B

SBR646

SBR889

SBRO88B

Removal
WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials.

Gl

MA

EM

1. Remove brake cable mounting bracket bolt and lock spring.
2. Remove torque member fixing bolts and connecting bolt. Le
It is not necessary to remove connecting bolt except for disas-
sembly or replacement of caliper assembly. In this case, sus-
pend caliper assembly with wire so as not to stretch brake EF &
hose. EC

PE

CL

Disassembly
1. Remove piston by turning it counterclockwise with suitable MIT.

long nose pliers.

AY

FA

RA

2. Pry off ring A from piston with suitable pliers and remove
adjusting nut. Ey

ST

BF

Ha

3. Disassemble cylinder body.
a. Pry off ring B with suitable pliers, then remove spring EL

cover, spring and seat.
b. Pry off ring C, then remove key plate, push rod and rod.

BR-17



REAR DISC BRAKE

SBR877

Disassembly (Cont’d)
c. Remove piston seal.

Be careful not to damage cylinder body.

4. Remove return spring, stopper bolt and lever.

Inspection — Caliper
CAUTION:
Use brake fluid to clean cylinder. Never use mineral oil.

CYLINDER BODY
e Check inside surface of cylinder for score, rust, wear, dam-

age or presence of foreign materials. If any of the above
conditions are observed, replace cylinder body.

e Minor damage from rust or foreign materials may be elim-
inated by polishing surface with a fine emery paper.
Replace cylinder body if necessary.

TORQUE MEMBER

Check for wear, cracks or other damage. Replace if necessary.

PISTON

CAUTION:
Piston sliding surface is plated. Do not polish with emery paper
even if rust or foreign matter is stuck to sliding surface.

Check piston for score, rust, wear, damage or presence of for-
eign materials.
Replace if any of the above conditions are observed.

PIN AND PIN BOOT

Check for wear, cracks or other damage.
Replace if any of the above conditions are observed.

BR-18



REAR DISC BRAKE

Inspection — Rotor

RUBBING SURFACE

Check rotor for roughness, cracks or chips.

Gl

MA

EM

RUNOUT
1. Secure rotor to wheel hub with two nuts (M12 x 1.25). Le
2. Check runout using a dial indicator.
Make sure that axial end play is within the specifications before EE
measuring. Refer to section RA.

3. Change relative positions of rotor and wheel hub so that
runout is minimized.

Maximum runout: FE
0.07 mm (0.0028 in)

sBR?19C] THICKNESS CL
Rotor repair limit:

Standard thickness MT
9 mm (0.35 in)

Minimum thickness
8 mm (0.31 in) AT

Thickness variation (At least 8 portions)
Maximum 0.02 mm (0.0008 in)

FA

RA

Assembly1. Install cup in the specified direction. ca
ST

BF

Adjusting nut

SBR892 HA

Concave portion 2. Fit push rod into square hole in key plate. Also match con-
vex portion of key plate with concave portion of cylinder. EL

SBR893
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REAR DISC BRAKE

Key plate__<es>

Push rod

Rod —_]

Ring B -G¥Y

Spring cover Saal

S

Ss)

Seat

SBR879

Ring A —&>

Spacer LO?
Wave washer —@

Spacer 2G?
Ball bearing —&

Adjuster -§
Cup —@

@
Piston |

SBR100B

SBR877

Assembly (Cont'd)
3. Install ring C with a suitable tool.

4. Install seat, spring, spring cover and ring B with suitable
press and drift.

5. Install cup, adjuster, bearing, spacers, washers and ring A
with a suitable tool.

6. Fit lever and tighten stopper bolt.
7. Fit return spring in the order shown.

Installation
CAUTION:
e Refill with new brake fluid ‘““DOT 3”.
@ Never reuse drained brake fluid.

1. Install brake hose to caliper securely.
2. Install all parts and secure all bolts.
3. Bleed air. Refer to ‘‘Bleeding Brake System’.
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PARKING BRAKE CONTROL

Rear cable assembly

) 3.2 - 4.3
(0.33 - 0.44,
2.4 - 3.2)

(32-43
(0.33 - 0.44,
2.4 - 3.2)

()s - 11
(0.8 - 1.1,
5.8 - 8.0) Rear cable assembly

Control lever

Qn

O)s-11
(0.8 - 1.1, 5.8 - 8.0)

Front cable C) 3.2 - 4.3
(0.33 - 0.44, 2.4 - 3.2)

3.2 - 4.3
(0.33 - 0.44, 2.4 - 3.2) O) 32-43

. = Uy at 2(0.33 - 0.44, 2.4 - 3.2) (O) : Nem (kg-m, ft-lb)

SBR336B

Removal and Installation
1. To remove parking brake cable, first remove center con-

sole.
2. Disconnect warning lamp connector.
3. Remove bolts, slacken off and remove adjusting nut.

connector

SBR101B

4. Remove cable mounting bracket and lock plate.

SBR444B
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PARKING BRAKE CONTROL

Parking brake lever

Stopper bolt

SBR264B

Control! lever

Adjusting nut
SBR235C

Inspection
1. Check control lever for wear or other damage. Replace if

necessary.

2. Check wires for discontinuity or deterioration. Replace if
necessary.

3. Check warning lamp and switch. Replace if necessary.
4. Check parts at each connecting portion and, if found

deformed or damaged, replace.

Adjustment
Pay attention to the following points after adjustment.

a. There is no drag when control lever is being released.
b. Parking brake lever returns to stopper bolt when control

lever for rear disc brake models is released.

1. Loosen parking brake cable.
2. Depress brake pedal fully more than 5 times.
3. Adjust control lever by turning adjusting nut.
4. Pull control lever with specified amount of force. Check

lever stroke and ensure smooth operation.
Number of notches : 7 - 9 [196 N (20 kg, 44 Ib)]

5. Bend parking brake warning lamp switchplate so that brake
warning lamp comes on when ratchet at parking brake
lever is pulled ‘‘A’’ notches and goes out when fully
released.

Number of ‘‘A”’ notches : 1

BR-22



ANTI-LOCK BRAKING SYSTEM

Purpose
e@ Excessive braking in any condition (Dry or wet) will adversely affect the normal turning of the vehi-

cle’s wheels and they may lock up.
e@ When the front wheels are locked, a vehicle cannot be controlled by the steering system.
e@ When the rear wheels are locked, the vehicle will enter a flat spin. @l

The ABS, by the use of electronic and hydraulic components, allows for control of braking force so that
locking of the wheels can be avoided in the circumstances described above. MA
The ABS:
1) Ensures proper tracking performance through steering wheel operation.
2) Enables obstacles to be avoided through steering wheel operation. EM
3) Ensures vehicle stability by preventing flat spins.

Controlled steering ana a of the vehicle Uncontrolled steering performance of the vehicle Le
equipped with ABS

Other vehicle
without ABSTruck * Wood 0

y EFoS pe ECCLS iy — i -
ER ES “ae BSVehicle SIPa IS noes mB sreiss| Cb

Operation MT
The ABS is controlled by an electronic control unit (E.C.U.), which receives signals from various sen-
sors relating to vehicle condition, speed, etc.
The hydraulic circuit is controlled by an actuator containing an electric motor, pump, damper, orifice and AT
4 solenoids (one per wheel). The E.C.U. directs the actuator to increase, hold or decrease hydraulic
pressure to all or individual wheels.
The E.C.U. receives information regarding wheel speed from sensors, mounted one per wheel. FA
When excessive braking force causes a wheel to lock, the E.C.U. sends a 5 amp current to the actuator
to release the locked wheel.
As the wheel unlocks, it can be steered. The E.C.U. senses wheel speed is increasing and re-applies RA
hydraulic pressure. The wheel locks again, is released, steered, braked, and so on. This continuous
locking and unlocking of the wheels allows for rapid speed reduction and the vehicle to be steered in jen
the correct manner.
The hydraulic pressure can also be ‘‘held’’ constant by a 2 amp current sent from the E.C.U. to the actu-
ator.
The rear wheels utilize a load-sensing valve to further prevent wheel locking, especially under minimum ST
vehicle load conditions.
However, when the vehicle speed is less than 10 km/h (6MPH), this system does not work.

BF

HA

EL
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ANTI-LOCK BRAKING SYSTEM

Operation (Cont'd)

1.0 ~~
“XN
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\ Dry paved road

~TDd ‘
“~~ ©
6°
So
t &

2

ee
5§ a
8 & iS ‘“ Cornering force
Se & NOSeu = “
“ae 2: O
oo O4- --—-— oa) NN
oo 20 sy
et | foc NN
ag ea 8 \
a5 ) ~“
2 1 “

2 $ \ Snow road or TM~ SN.
Sa slippery road _j

~~
|
| ~.
1 — eee

9 0.1 0.15 0.3 1.0

Slip ratio

SBR122B

VEHICLE SPEED — WHEEL SPEED
SLIP RATIO =

VEHICLE SPEED
e The applied brake condition is expressed by a slip ratio, as shown above. If the slip ratio is in the

range from 0.15 to 0.3, the wheel has adequate cornering performance, and also minimum stopping
distance can be achieved.

e The slip ratio formula indicates the control of wheel speed by the brakes.
The Anti-lock Braking System (ABS) controls brake fluid pressure using the slip ratios and locking
condition calculation contained in the ABS control unit.

e To adjust wheel speed so that the optimum slip ratio can be obtained, the ABS must sense wheel
speed and vehicle speed through a wheel speed sensor.
If the brake is applied, especially in the locked wheel condition, the vehicle speed differs from the
wheel speed.

e After the wheel speed changes from the vehicle speed due to excessive brake force, the ABS cal-
culates vehicle speed when the reduced wheel speed reaches the minimum.
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ANTI-LOCK BRAKING SYSTEM

System Components

Actuator

Rear wheel sensor

Warning lamp

Front wheel sensor

Tooth

v: LN

Sensor rotor

Moving tine of one tooth

V: Induced electromotive force
SBR124B

SBR373B

SBR126B

—— : Piping

-~--- : Harness

SBR882B

Control unit System Description
Magnet “> _

Sensor H Low carbon steel SENSOR
Magnetic flux J — Coil The sensor unit consists of a gear-shaped rotor and a sensor

element which contains a bar magnet around which a coil is
wound. The sensor is installed on the back side of the brake
rotor. Sine-wave current is generated by the sensor as the
wheel rotates. The frequency and voltage increase(s) as the
rotating speed increases.

CONTROL UNIT
The control unit computes the rotating speed of the wheel by
the signal current sent from the sensor, and supplies a DC cur-
rent of about 5 amperes, about 2 amperes, or 0 amperes to the
actuator solenoid valve provided for each wheel by changing its
internal resistance. It also controls ON-OFF operation of the
valve relay and pump relay. If any electrically detectable mal-
function should occur in the system, the control unit causes the
warning light to light up. In this condition, the ABS will be
deactivated by the control unit, and the vehicle’s braking sys-
tem reverts to normal operation.

BR-25
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ANTI-LOCK BRAKING SYSTEM

Actual wheel rotating speed
km/h (MPH)

Sine wave signal from sensor

Output of wave-shaping circuit

Microcom
puter

Internal signal (computed)

Output

Output of actuator drive circuit
(Solenoid current)

System Description (Cont'd)
CONTROL UNIT CONTROL CHART

Slip judgment ue
Dummy vehicle speed signal

Wheel rotating speed signal

} Acceleration

ae rotating speed
control signal

Pressure decreasing --— —- ---————

Pressure holding-—— ——————— non LO
Pressure increasing | ee fT]

About 5A —~—~—_—-~— ——

About 2A —.—-————
OA

aalents skustentnaten dhetaates

caneie Reiemin Gabel

Motor drive circuit

(Motor relay)

Actuator relay circuit
(Actuator relay)

Brake force

ral Master cylinder
pm ame aw aoe =

Wheel cylinder
pressure

pressure
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ANTI-LOCK BRAKING SYSTEM

System Description (Cont’d)
ACTUATOR

$ rm § w Rear R.H. MA>a Try 3 < z wheel
Ww <i SpAtiyii >>Q i :a S 3 gsotenoin SOMITE rN oF
S xb VALVE O ox eM> O56 (FRONT R.H.) | a< rm oO at| ok OF
ra} on Caliper
ir LC7) vd

3
bo EF
o 7)ie: EC
S

Ww oO cc| . : C | FE
Master > A fr
cylinder & w—>+4 ELSs iva

= 

Dual= 
=

Booster oO Ww Ww proportioning
w a 3 valve

| 2 = S c mit a x aleee S Mien fs | 6 3
O06 »{| SOLENOID |S 6 ii &WO 6) ig= ff }}VALVE | ou Rear LH. AT

Front (FRONT LH.) wheel
L.H. ~ ~
wheel FA

SBR374B

and orifice (to prevent high pressure fluid produced by the pump from being applied to the master cyl-
inder). The solenoid valve changes its spool position corresponding to the control unit output amper-
age: it forms a pressure decreasing circuit at about 5 amperes, a pressure holding circuit at about 2
amperes, and a pressure increasing circuit at 0 amperes. When the pressure decreasing circuit is ST
formed, the brake fluid in the caliper flows into the reservoir and the pressure drops. The pump deliv-
ers the fluid to the damper and the orifice to reduce fluid pressure, before its return to the master cyl-
inder. When the pressure holding circuit is formed, the caliper line is cut off, and the fluid pressure in BF
the caliper is kept constant.

The actuator consists of solenoid valves, a pump, a reservoir (for pressure decreasing), and a damper Ea

HA

EL
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ANTI-LOCK BRAKING SYSTEM

Circuit Diagram

[earrewr HS} foe

SENSOR

ra OU
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) 

©
)

REAR (OD

STOP LAMP FUSE

Fuse SWITCH SQ ; IGNITION SWITCH
] ON or START

To stop lamp <«——* 6) LTP teal
. ACTUATOR

rem eles FUSIBLERELAY LINK BATTERY
| ee |

riot z oo —(3- ><}
<=s=o= NUle,Aa a |
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aooa==- —_ CONTROL 4 > ee
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SBR447B
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Diagramiring

ANTI-LOCK BRAKING SYSTEM
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ANTI-LOCK BRAKING SYSTEM

Operation of Actuator Hydraulic Circuit

Master cylinder

| Front caliper | | Front caliper |
(L.H.) ‘ (R.H.)

Actuator
_ _ = . _ -

Solenoid valve Solenoid valve
Anchor Inlet

J SS Z) port 000 |
Outlet 77 t Orifice Orifice :

o0of Fooo °° FJoo00
port hadi {oo

t .Solenoid I
@ HW Damper . g

g oo Pump re) $s

2 } 5oO oO
wo B

| g oe °° S|
SS afaa) ' "

Solenoid valve Solenoid valve

| ry 1
eo°0 °

0000

Rear caliper Rear caliper
(L.H.) (R.H.)

SBR265B

Anchor From master cylinder

To caliper 1 [><] Inlet |
ee onrr ~ Damper

Outlet port

To reservoir tank Solenoid

SBR186B

To damper Eccentric cam To damper
Outlet port Outlet port

AT -

Inlet port Inlet port | ;
From reservoir Inlet valve Outlet valve
tank

Plunger

SBR201B

COMPONENT PARTS AND THEIR FUNCTIONS

Solenoid valve

Current flowing through the solenoid controls the anchor posi-
tion. Thus, the required ports open or close so that brake pres-
sure to the caliper is adjusted properly.

Pump

The pump delivers brake fluid to the damper and the orifice to
decrease fluid pressure in the caliper. When the pump shaft’s
eccentric cam pushes the plunger to the left (as shown in the
figure), oil from the reservoir tank is delivered to the damper
and the orifice via the inlet and outlet ports and the inlet and
outlet valves. At this point, the plunger on the right side of the
pump is held stationary so that both the inlet and outlet ports
as well as the inlet and outlet valves are closed. In this manner,
the valve controls suction and discharge.
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ANTI-LOCK BRAKING SYSTEM
Operation of Actuator Hydraulic Circuit (Cont'd)
Damper and Orifice

Orifice i The damper temporarily stores high pressure brake fluid (pul-
re! sation fluid) delivered from the pump and the orifice allows the

brake fluid to return to the master cylinder smoothly.

Damper

SBR266B

Reservoir tank
The reservoir tank temporarily stores brake fluid returning from
the calipers as required in order to provide a smooth pressure
decrease in the calipers.

M
A

SBR188B

Bypass check valve

valve and feeling valve.

SBR192B
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ANTI-LOCK BRAKING SYSTEM

Operation of Actuator Hydraulic Circuit (Cont’d)
NORMAL BRAKE OPERATION (ABS is not operating)

Bypass check valve

fone

From master cylinder

(
Co

Solenoid valve

Anchor

To caliper Bee Wha YY Wh) UY pers

Outlet BEM
port FEE ort

a p

Solenoid

o Inlet valve Outlet valve I
DOOO || oO oO
DOOO 090 Oo

Reservoir ‘tank “Damper

Pump Motor

SBR267B

Description

Electric current to the solenoid ... 0 [A]

1. Magnetic force is not produced at the solenoid valve so that the anchor is not attracted toward the
solenoid.

2. The inlet port is opened and the outlet port is closed.
Since the outlet port of the solenoid valve is closed, brake fluid pressure is not delivered to the res-
ervoir tank.

3. Master cylinder brake fluid pressure is directly transmitted to the caliper (= disc brake) via the inlet
port of the solenoid valve.
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ANTI-LOCK BRAKING SYSTEM
Operation of Actuator Hydraulic Circuit (Cont'd)

ANTI-LOCK OPERATION

Operation during pressure “‘Hold’’ (Wheels begin to slip)

Gl
Bypass check valve

fesesopecersten Master cylinder

Solenoid valve es se EM
Anchor BS 3

PEE _ Le
To caliper |
i hed os EF

C0AfpDo d
Outlet |__WZ2£Z~ZZZ77 DOF inlet FE
port Fee == port

Solenoid CL

Inlet valve Outiet valve |
DOOO || | 00 00 MT
ekexere ore) ! Co

Reservoir tank Damper AY

PA

Pump Motor RA

SBR268B Ey

Description

Electric current to the solenoid ... 2 [A] ST
1. Magnetic force produced by current ‘‘2[A]’’ attracts the anchor to a position where the anchor and

return spring are balanced. (Travel distance is small.)
2. Both inlet and outlet ports are closed. BP

Caliper fluid pressure is not delivered to the reservoir tank since the outlet port of the solenoid valve
is closed. The bypass check valve is closed due to high master cylinder fluid pressure.

3. Master cylinder fluid pressure is not delivered to the solenoid valve so that caliper pressure is held. HA

EL
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ANTI-LOCK BRAKING SYSTEM
Operation of Actuator Hydraulic Circuit (Cont'd)

Operation during pressure “‘Decrease”’ (Wheels slip excessively)

Bypass check valve

Anchor

From caliper

Solenoid valve

Outlet
port

Inlet valve

CELI Ti

Solenoid

ener eee

Reservoir tank

Pump Motor

Master cylinder

SBR269B

Description

Electric current to the solenoid ... 5 [A]

ON

is closed.

Magnetic force of the solenoid increases to attract the anchor further.
The inlet port remains closed and the outlet port opens.
Master cylinder fluid pressure does not act on the caliper since the inlet port of the solenoid valve

4. Caliper pressure is delivered to the reservoir tank via the outlet port of the solenoid valve so that it
decreases.

5. Current ‘‘5[A]’’ to the solenoid is controlled and the pump motor activates at the same time. This
operation returns brake fluid (which eventually returns to the reservoir) through the damper and the
orifice so that the high pressure brake fluid does not apply to the master cylinder directly.

vented from locking up.]
[The above operation is repeated in a very short period of time. As a result, each wheel is pre-
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ANTI-LOCK BRAKING SYSTEM

Operation of Actuator Hydraulic Circuit (Cont'd)
OPERATION DURING BRAKE RELEASE

Bypass check valve @

To master cylinder
= —

—
 

wa

Solenoid valve

Anchor | : : en
Le

EF
EC

Outlet
port FE

Solenoid
iInlet valve Outlet valve CL

exene) 00 09

DOO” | OKs) oe) MT
>... —

Reservoir tank Damper
AY

FA
Pump Motor

RA
SBR270B

Description jen
Electric current to the solenoid ... 0 [A]

1. Master cylinder fluid pressure decreases so that the bypass valve opens. This allows caliper fluid ST
pressure to return to the master cylinder.

2. The bypass check valve is set to open at low pressure to return the caliper fluid to the master cyl-
inder quickly. . BE

HA

EL
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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

UBROO7|_

REAR SENSOR

O4- SV ; gs \

() 11 - 15 (1.1 aE

er ~ awe ZS

)

BR-36



ANTI-LOCK BRAKING SYSTEM
Removal and Installation (Cont'd)
CONTROL UNIT
Location: Front passenger side dash side lower.

@l

MA

eM

ACTUATOR

Ij Removal LC
1. Disconnect battery cable.
2. Drain brake fluid. Refer to ‘‘Changing Brake Fluid’ in EF &

“CHECK AND ADJUSTMENT”. EC
3. Apply different colored paint to each pipe connector and

actuator to prevent incorrect connection.Mounting nuts SS ;

Flare nuts << 4. Disconnect connector, brake pipes and remove fixing nuts Pe
(O01 - 16 Nem (7:1 - 1.6 kg-m, 8 - 12 ft-lb) and actuator ground cable.
(O15 - 18 Nem 7 —//_—)// | I

(1.5 - 1.8 kg-m, 11 - 13 ft-Ib) SBR376B GL

Installation

CAUTION: MT
After installation, refill brake fluid. Then bleed air. Refer to
“CHECK AND ADJUSTMENT”.
1. Tighten actuator ground cable. AT
2. Connect brake pipes temporarily.
3. Tighten fixing nuts.
4. Tighten brake pipes. FA
5. Connect connector and battery cable.

RA

ACTUATOR RELAYS
LARGE: Motor Relay jen
SMALL: Solenoid Valve Relay

1. Disconnect battery cable.
2. Remove actuator relay cover. ST
3. Pull out relays.

BF

SBR377B HA

EL
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

SEF233G
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( a

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The ABS 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 carried out.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with an ABS 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 prob-
lems on an ABS controlled vehicle.

BR-39
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)
WORK FLOW

CHECK IN

y

LISTEN TO CUSTOMER COMPLAINTS

{
INVESTIGATE IT

NOTE

OUT RELATED TO EACH SYMPTOM AND

EMS YOU SHOULD CARRY

Y

Reference item

DIAGNOSTIC WORKSHEET

(See page BR-41.)

Symptom Chart

(See page BR-42.)
Vv PARTS

ELIMINATE GOOD SYSTEMS ON GOOD

Not self-diagnostic item

e DIAGNOSTIC WORK-

_ SHEET
(See page BR-41.)

e Diagnostic Procedure(s)

(See pages BR-48 - 55.)
e Circuit Diagram for Quick

Pinpoint Check

(See page BR-47.)

Self-diagnostic item

Preliminary Check

(See pages BR-43 - 44.)

DETERMINE MALFUNC-

TIONING CIRCUIT(S) OR

PART(S)

Self-diagnosis

(See page BR-45.)

Vv

Self-diagnosis

CALLY TESTING

ELIMINATE GOOD PART(S), HARNESS(ES)

OR CONNECTOR(S) THROUGH ELECTRI-

Malfunctioning har-

ness(es) and con-

nector(s)

Malfunctioning parts

Y

e Component Parts and

Harness Connector Loca-

tion

(See page BR-46.)

e Ground Circuit Check

(See page BR-47.)

INSPECTION ON THE BASE

OF EACH COMPONENT

y Y

Diagnostic Procedure(s)

(See pages BR-48 - 55.)

REPAIR REPAIR OR REPLACE

N.G.
!

FINAL CHECK

O.K.
Y

CHECK OUT
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHAT ..... Vehicle model
WHEN ..... Date, Frequencies
WHERE ..... Road conditions
HOW __..... Operating conditions,

Weather conditions,
Symptoms

and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET
There are many kinds of operating conditions that lead to cus-
tomer 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 (1) Pedal vibration and Oj O | OC O C)
noise Warning Long Abnormal ABS doesn’t | ABS works’ | ABS works

activates stopping pedal action | work but warning | frequently

distance activates

Engine conditions (J When starting LC After starting

L] Engine speed: 5,000 rpm or more

Road conditions C) Low friction road (1) Snow (J Gravel (J Other)

CJ Protrusion

Driving conditions (J) High speed cornering

CL] Vehicle speed: Greater than 10 km/h (6 MPH)

L] Vehicle speed: 10 km/h (6 MPH) or less

CJ Vehicle is stopped

Applying brake conditions LC] Suddenly

CL] Gradually

Other conditions L] Operation of electrical equipment

CJ Large pedal stroke

LJ Operation of clutch

BR-41
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TROUBLE DIAGNOSES

Symptom Chart

Seee-
5 € § 2 S| BR-56 | Actuator inspection
®8Sce”
TT ~ O

Oryx
£3506
a2 2 BR-47 | Motor ground
— re)
OO O

< . .
a BR-55 | Diagnostic Procedure 12 olololololo

@ oO . . .
5 ui BR-55.| Diagnostic Procedure 11 Olololololo

3 A

=e BR-54 | Diagnostic Procedure 10
a > Ss OJOSOJLOLOTO

£59
Oo. £ - i i$3 BR-53 | Diagnostic Procedure 9 olololololo

DoD a

SE BR-52 | Di tic Procedure 8£ “ na iagnostic Procedure olololololo
®
© . .

on BR-52 | Diagnostic Procedure 7 Olololololo

BR-51 | Diagnostic Procedure 6 O

o BR-51 | Diagnostic Procedure 5
3 O

8
fe) BR-50 | Diagnostic Procedure 4
o O
2
2 BR-50 | Diagnostic Procedure 3 O

2
ra} BR-49 | Diagnostic Procedure 2 O

BR-48 | Diagnostic Procedure 1 O

x BR-44 | Preliminary Check 4 olololololo

®
<=
oO . . .
> BR-40 | Preliminary Check 3 olo

e
E BR-43 | Preliminary Check 2 O O O

2
a .

BR-43 | Preliminary Check 1 olo O

”
£
©
2

8
Cc
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TROUBLE DIAGNOSES

Preliminary Check 1

N.G.
CHECK

Check brake fluid level in reservoir

tank.

+> Fill up brake fluid

O.K.

CHECK

Check brake system.

»| Refer to CHECK AND ADJUSTMENT.

N.G.

Repair or replace booster system.<—

Repair brake system.-«
O.K.

N.G.

CHECK

Check brake pads and rotor.

Refer to ‘‘Inspection” of FRONT and

REAR DISC BRAKE.

O.K.

A

N.G.

SBR002A

Check brake booster operation and airtight-
ness.

Refer to ‘‘Inspection” of BRAKE BOOSTER.

—_». Replace malfunctioning parts.

Preliminary Check 2.

Check sensor clearance.
Clearance:

0.2 - 1.0 mm(0.008 - 0.039 in)

O.K.

CHECK

SBR605A

N.G. » Check sensor for the following items:
e Dust, foreign materials, etc., at fastening

portion

e Improper installation

e Breakage

O.K. N.G.

Repair or replace malfunctioning sensor.

N.G. , Replace sensor rotor with wheel hub or companion flange
~ asa set.

SBR138B

Check sensor rotor for teeth damage.

BR-43

MA

EM

Ke

EF
EC

FE

CL

Mr

AT

FA

RA

ST

BF

HA

el



TROUBLE DIAGNOSES

Preliminary Check 3
CHECK

Preliminary Check 3, 4

SBR379

N.G

O.K.

pl Replace.

Preliminary Check 4
CHECK

4 5

x1000 r/min

Measure each sensor resistance.
0.8 - 12 kQ

CHECK

y

SBR373

Check warning lamp activation.
When ignition switch is turned on, warning lamp
turns on.

Y

Check warning lamp for deactivation.
When engine starts, warning lamp deactivates.

$0.K.
DRIVE

SBR381B

N.G.

O.K. \“*

Check fuse.
Check bulb condition and remedy.

CHECK

a SX

L.E.D

SBR382B

A

e@ Keep engine on and running.
e Count the number of L.E.D. flashes during 5 to

10 second ‘‘OFF”’ period.

!
Go to Self-diagnosis.
(See next page.)

O.K. If Preliminary Check 2 is not performed and there is abnor-

Ensure warning lamp remains off while driving.

BR-44
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TROUBLE DIAGNOSES

Self-diagnosis

CHECKING THE NUMBER OF L.E.D. FLASHES
When a problem occurs in the ABS, 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
L.E.D. flashes is counted while the engine is running.
The L.E.D. is located on the control unit, identifying a malfunctioning part or unit by the number of
flashes. Both the warning light and the L.E.D. 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 L.E.D. will flash to indicate one of the mal-
functioning 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.E.D. flashes Malfunctioning part or unit

1 Left front actuator solenoid circuit

Right front actuator solenoid circuit

Right rear actuator solenoid circuit

Left rear actuator solenoid circuit

Left front wheel sensor circuit

Right front wheel sensor circuit

Right rear wheel sensor circuit

Left rear wheel sensor circuit

O;O
I 

N
IT

 
oO

] 
o

y
 

B
R

] 
O

w
] 

Ph

Motor and motor relay

— oO Solenoid valve relay

16 Control unit

Warning activates and
L.E.D. “OFF” 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” PLE LE LE LI LL ropes
ee < >

5 - 10 sec.
1 - 2 sec.

SBR531A

Go to Diagnostic Procedures 7-12, where malfunction portion is concerned.

BR-45
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TROUBLE DIAGNOSES

Component Parts and Harness Connector
Location

[E} Control unit and
control unit connector Rear wheel sensor

Wheel sensor connector

Actuator and
actuator connector

Front wheel sensor

{B) L.H. wheel sensor connector
R.H. wheel sensor connector

fe

SBR383B
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TROUBLE DIAGNOSES

Ground Circuit Check
ACTUATOR MOTOR GROUND

e Check resistance between both terminals.
Resistance: 00 @l

MA

EM

Circuit Diagram for Quick Pinpoint Check
e The unit side connectors with a double circle ‘“(_)” are connected to the harness side connectors L@

shown in the ‘‘Component Parts and Harness Connector Location’. (See page BR-46.)
e The terminal numbers in the connector coincide with the circuit numbers surrounded by a single cir- EE

cle “O”’. EC

STOP LAMP FUSE

Fuse SWITCH SQ ; IGNITION SWITCH Fe

Se Sy
ANTI-LOCK

©) WARNINGLAMP ACTUATOR . CL
MOTOR

To stop lamp ~——#*

eles FUSIBLEi RELAY LINK BATTERY

effi
eee ~ CONTROL _ &—6)_ ><}FRONT ry TPS UNIT 8 PA

_H. ee oe eC >
ae Ly SOLENOID

@& RELAY RA

d

—

” BR
SOLENOID

@ GD & bh er
= = ALTERNATOR

BF
N63 S554) B2b<b<i29 28 2? [a6fasfe4 << 120119

Teli 7P<T SH 4D<D<h M1 o[9 xT? X<IS 14 xT2[4
SBR912B
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_ TROUBLE DIAGNOSES

Brake pedal

"4

SAT797A

Diagnostic Procedure 1

SYMPTOM: Pedal vibration and noise
Refer to worksheet result.

Check whether the symptom appears

only when brake is applied suddenly.

Yes

Y

No

Vv

Check whether the symptom appears

only when engine is started.

(} D

Yes

Y

When brake is suddenly

applied, A.B.S. works

and produces pedal

vibration or noise.

No

Vv

Check whether the symptom appears

only before the vehicle speed reaches

10 km/h (6 MPH) immediately after

starting engine.

Yes

y

Carry out self-diagnosis

(See page BR-45.)

SBR530A

No

Y

Brake pedal

4

SAT797A

Check whether the symptom appears

while the vehicle is being driven.

No

Check whether the symp-

tom disappears within 5

seconds.

No Yes

® y

A.B.S. may sometimes

operate when load is

high and voltage is low

due to insufficient alter-

nator output.

+> &)

Yes

Vv

No

(Appears when brake is not

applied.)

Check whether the symptom appears

when brake is applied gradually.
»
La

Yes

BR-48

Check if there are any

conditions, among those

listed below, when symp-

tom appears.

e Shifting

e@ Operating clutch

e Passing over bumps/

potholes

| No Yes

@ ©



TROUBLE DIAGNOSES
Diagnostic Procedure 1 (Cont'd)

Y

Check if there are any conditions listed
below present when symptom appears.

e Low friction road

e@ High speed cornering

e Passing over bumps/potholes

©

{
Under these conditions
individual wheel speed

can change suddenly.
This may sometimes

cause the A.B.S. to oper-

ate.

For such conditions, if

wheel speed is consider-

ably different between

front and rear or left and

right, A.B.S. will work nor-

mally.

Vv

Check whether engine speed is over

5,000 rpm with vehicle stopped.

®

Check whether electrical equipment

switches are operated.

Yes
>

No

4

Yes
>

No-
Y

Yes

Vibration related to sen-

sor may cause A.B.S.

operation.

Y

No
Y

Carry out self-diagnosis.

(See page BR-45.)

Diagnostic Procedure 2

shield ground.
Check front wheel sensor

N.G. O.K.
Vv

Remedy.

Y
Replace control unit.

SYMPTOM: Long stopping distance
Refer to worksheet results.

Check if road condition is. slippery with
snow or gravel.

Yes Stopping distance may

No

Y

Disconnect actuator connector and
check whether stopping distance is still

long.

No

Y

be longer than vehicles

which are not equipped

with A.B.S.

Carry out self-diagnosis.

Yes

Y

Perform Preliminary Check and air

bleeding.

BR-49
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TROUBLE DIAGNOSES

SBR540A

Diagnostic Procedure 3

SYMPTOM: Unexpected pedal action
Refer to worksheet results.

SBR390B

Check whether brake pedal stroke is Yes" Vehicle equipped with
excessively large. ~ | ABS may have a tendency

No for large pedal strokes.

Vv

Check that brake pedal force is firm but Yes" Normal condition.
brake is effective.

No

Vv

Disconnect actuator connector and Yes
check whether brake is effective.

Y

Carry out self-diagnosis.

(See page BR-45.)

No

Vv

Perform Preliminary Check 1.

SBR373B

Diagnostic Procedure 4

SYMPTOM: ABS does not work.

Refer to worksheet results.

Check whether warning activates. Yes

No

Vv

Carry out self-diagnosis.

(See page BR-45.)

Check whether vehicle speed is under

10 km/h (6 MPH).

Yes

Y

ABS does not work in

this condition.

No

Vv

Refer to Preliminary Check 3 result.

y

Check actuator by referring to Electrical

Components Inspection — ACTUATOR.

(See page BR-56.)

BR-50

O.K. but ABS still does not work.



TROUBLE DIAGNOSES

SBR915B

Diagnostic Procedure 5

SYMPTOM: ABS works but warning activates.

Check whether alternator produces

proper output.

Refer to EL section.

No

Yes

Vv

Check whether battery has enough volt-

age.

Refer to EL section.

No

,| Remedy.

Yes

A

Refer to Preliminary Check 4 result.

Go to Self-diagnosis. (See page BR-44.)

Diagnostic Procedure 6

SYMPTOM: ABS works frequently.

CHECK BRAKE FLUID PRESSURE.

Check whether brake fluid pressure

distribution is normal. (See page BR-5.)

No

Remedy.

Yes

A

Check whether front axles have exces-

sive looseness.

Yes

Y

Perform Preliminary

Check 1.

No

v

Perform Preliminary Check 2 and

Ground Circuit Check.

BR-51
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TROUBLE DIAGNOSES

DISCONNECT

€)
GD

X

OCIEN
EINE

|

Control unit connector

BSSDBabD<Popapresleste[x]<P21 Poi 9
lal DSIN <P Pel DSTA eli

\

=

TS.

DISCONNECT

Lee
SBR391B

Gta Ghd

SBR392B

Diagnostic Procedure 7

ACTUATOR SOLENOID (L.E.D. flashing number 1 - 4)

INSPECTION START
Remove battery negative terminal con-
nector.

, v

CHECK SOLENOID VALVE RESISTANCE.
Check resistance between control unit
connector (vehicle side) terminals
shown below.
Flashing number 1: 62 and @
Flashing number 2: 62 and @)
Flashing number 3: 62) and
Flashing number 4: 62 and
Resistance: 0.7 - 1.6Q

O.K.

Y

N.G.

1B Y

Replace control unit.

Check resistance between actuator con-
nector (actuator side) terminals shown
below.
Flashing number 1: 42 and @
Flashing number 2: @ and @)
Flashing number 3: @2 and ©
Flashing number 4: 42 and @
Resistance: 0.7 - 1.6Q

O.K.

Y

N.G.

Replace actuator.

Repair harness between
actuator connector and
control unit connector.

(eee
Control unit connector

Y<eife6[} 9
LDshsT DT 9 XT? X51 4 Te]

DISCONNECT

> oo

SBR393B

Diagnostic Procedure 8

WHEEL SPEED SENSOR (L.E.D. flashing number 5 - 8)

INSPECTION START
Remove battery negative terminal con-
nector.

CHECK SPEED SENSOR RESISTANCE.
Check resistance between control unit
connector (vehicle side) terminals shown
below.
Flashing number 5 (Fr. L.H.): @ and ®

O.K.

Y

Flashing number 6 (Fr. R.H.): @ and @)
Flashing number 7 (Rr. R.H.): @) and @
Flashing number 8 (Rr. L.H.): @ and @)
Resistance: 0.8 - 1.2kQ

NG.

@

BR-52

Replace control unit.



TROUBLE DIAGNOSES
Diagnostic Procedure 8 (Cont'd)

®

{
Refer to Preliminary Check 3 result.

Check whether sensor has 0.8 to 1.2kQ
resistance.

N.G. Replace sensor.

Yy

O.K.
y

tor and control unit connector.

Repair harness between sensor connec-

Diagnostic Procedure 9

ACTUATOR MOTOR RELAY (L.E.D. flashing number 9)

INSPECTION START

Remove battery negative terminal

connector.

Control unit connector

BSBéE<BelxTxPopae7eeestesDaIxh leo] 9
a D<TiSIt sect | OS EXT? EXIS 14 xTeT]

Wa
TS.

DISCONNECT

bal

SBR394B

BI DISCONNECT
TS.

(7hro| 6 [8
I EIEIEY,

@®

=o o~

SBR395B

DISCONNECT

TS.

ADAEN
\s[3] 12

E17

Ga) hsab

SBR397B

t D|
CHECK MOTOR RELAY SOLENOID N.G.| Check resistance between
RESISTANCE. | actuator connector (actua-
Check resistance between control unit tor side) terminals (@) and

connector (vehicle side) terminals a a).
and @8). Resistance: 33 - 600
Resistance: 33 - 60Q

O.K. N.G.
O.K.

i

Replace motor

relay.

Vv

Repair harness between

actuator and control unit.

LB} v
CHECK MOTOR RELAY DEACTIVA- Yes | Replace motor relay.
TION. " ,
Check continuity between actuator

connector (actuator side) terminals 4

and @).

|No

Check if motor fusible link is blown. | Y€S | Replace fusible link.

| No

N.G.Perform Electrical Components

Inspection — ACTUATOR.

(See page BR-56.)

Jo.

Replace control unit.

BR-53
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TROUBLE DIAGNOSES

Control unit connector

pax Bebx<Dxteseale (a6festea<T xP e019]
TSH SP<P<T fh Gl ODXTeDXTST4 Ter)

55

8)

DISCONNECT

TS.

Diagnostic Procedure 10

ACTUATOR SOLENOID VALVE RELAY (L.E.D. flashing
number 10)

INSPECTION START

Remove battery negative terminal

connector.

y
SBR398B

B| OISCONNECT
TS.

am im

SBR399B

CHECK SOLENOID VALVE RELAY

RESISTANCE.
Check resistance between control

unit connector (vehicle side) termi-
nals @2 and i).
Resistance: 75 - 950

N.G. Check resistance between

Y

O.K.

B) Vv
CHECK SOLENOID VALVE RELAY

MOVEMENT.

Disconnect actuator connector.
Check continuity between actuator
connector (actuator side) terminals

@ and @.

actuator connector (actua-

tor side) terminals © and
@.
Resistance: 75 - 95Q

O.K. N.G.

Replace solenoid

valve relay.

y

Repair harness between

actuator and control unit.

Yes | Replace solenoid valve

No
y

Check if solenoid valve relay 20A
fuse is blown.

relay.

Yes | Replace fuse.

Y

No
y

Perform Electrical Components

Inspection — ACTUATOR.
(See page BR-56.)

N.G. Replace actuator.

Y

O.K.
Y

Replace control unit.

BR-54



TROUBLE DIAGNOSES

Control unit connector

S5piP<BepcD<Poakap rfespstedyx]<fe feo]! 9
8] DST DTM OTS xT e DIST 4 Te]

TS.

DISCONNECT 1
€ |

~ SBR402B

1B Control unit connector
SSpib<Beb<IxPokeprleskeskex [xe P0]1 9] |

alt D<D ST <P No 9 PT? TxI5 74 xT]

| DISCONNECT
=

a Gq |

= SBR403B

shi 7X!Xx
S5s4D<BebxDxkevieeler|26)es}e4]x]x Je

ist DPM oo XI XIS [4 h<Tet]

|
Nets5 TS.

DISCONNECT

SBR355C

Diagnostic Procedure 11

CONTROL UNIT (L.E.D. flashing number 16)

| INSPECTION START |
'

| Control unit malfunction.

'
| Replace control unit.

Diagnostic Procedure 12

CONTROL UNIT OR POWER SUPPLY AND GROUND
CIRCUIT (Warning activates but L.E.D. comes off.)

INSPECTION START

Y

CHECK CONTROL UNIT POWER SUP- |N.G-| Check if control unit 10A
PLY. ~ | fuse is blown.
Disconnect control unit connector.

. Yes No
Check voltage between control unit \

connector (vehicle side) terminal @ R ;

and body ground with ignition switch nan one
turned on. supply harness.

Voltage: 10V or more Y

OK. Replace fuse.

Bi v
CHECK ALTERNATOR L TERMINAL N.G.1 Check if other warnings
VOLTAGE. "| activate.
Check voltage between control unit y

connector (vehicle side) terminal 4 Yes J °
and body ground after engine starting. _

Malfunctioning
Voltage: 6V or more

alternator.
O.K.

Y

Repair harness between

alternator and control unit.

v

Check continuity between control unit | N.G.
connector (vehicle side) terminal @0)

and body ground with ignition switch

“OFF”’.

y

O.K.
v

Replace control unit.

BR-55
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TROUBLE DIAGNOSES

|

KA)
SONS Gj

CERT Ke R=
To engine W/ WU”?
room harness ¥ =To actuator 7
connector (|
connected
to front side
connector ~ |

a —Front side connector | | |

“4.
‘To actuator connector

Red tape >=

connector

v1 From checkerAS) | //

Aye

Es)

—_————_—_—_

—————

SBR405B

(8)
Solenoid indicator
valve indicator) }}

Motor relay por supply
/ indicator

L

©

\NISSAN ©
o ABS-CHECKER wie soron rower ©

KV999P1000

Main switch_—“
fj-o- G 2 ©

©
40H

wusz
30a

‘OFF

‘WHEEL POSITION‘SELECT MOTOR

o)
Oumar FLU ORCUTT
Suettcn PRESSUME

=zMotor switch’
SBR902A

S

INSPECTION START

Vv

Connect ABS checker to actuator con-

nector and vehicle harness with battery
terminal connected and all checker

switches turned off.

Use harness for 4 channel.

Set channel select switch to 4 channel.

Ei Y
Turn checker main switch on.

Check power supply indicator for com-

ing on.

No

Y

Electrical Components Inspection

ACTUATOR (Not self-diagnostic item)

Replace battery with fully

Yes

v

Check checker valve relay indicator for

coming on.

charged new one, if

checker connection is
correct.

Replace solenoid valveNo
>

Yes
Vv

Select one valve — FL, FR, RL or RR.

(valves corresponding to each wheel

position.)

Select brake circuit pressure decreasing

position by switch then turn motor

switch on.

Select pressure increasing position.

relay, if checker connec-

tion is correct.

Yes

,

Repeat so that all

valve will be performed.
a]

Check motor relay indicator for coming

on while motor switch is turned on.

No
>

Yes
y

DE
Replace motor relay, if

checker connection is

correct.

Check motor for operational sound

beside the actuator in a quiet place.

No

Yy

Yes

v

Bring checker in the vehicle and
depress the brake pedal.

Perform step again.

Replace actuator as

assembly, if Diagnostic
Procedures 7 - 12 are

already performed and

checker connection is

correct.

'
®@

SBR636A

BR-56



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

®

Check brake pedal for vibration when

motor switch is turned on or while

operating solenoid valve selecting

switch with motor switch turned on.

No

Yes

Y

Check brake pedal for depression when

select pressure increases.

Yes

Y

Actuator works normally.

Vv

Connect pressure gauge (KV991V0010)

to the caliper connected to the malfunc-

tioning valve. (See page BR-5.)

Y
Set checker’s select valve switch to

malfunctioning valve and circuit pres-

sure switch to “INCREASE’”’.

vy

FRONT

60 9

120

150

REAR

Ke! aee
SBR706A

Depress brake pedal to see if pressure

gauge registers fluid pressure.

No

y

Replace actuator assem-

Yes

Vv

Turn motor switch on.~

Set circuit pressure switch to

“DECREASE” to see if caliper brake

fluid pressure decreases to zero.

No

bly.

Drawing shows pressure

gauge connected to front

side caliper.

Replace actuator assem-

FRONT

60 90

120

150

REAR

Yes

v

Actuator works normally.

SBR707A

BR-57
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Front brake Master cylinder

23.81 (15/16)

Dual proportioning valve

Brake mode! CL25VA disc brake Cylinder bore diameter

Cylinder bore diameter mm (in)
: 57.2 (2.252)

mm (in) Control valve

Pad mm (in) 125.6 x 45.3 x 11 Valve model
Length x width x thickness (4.94 x 1.783 x 0.43) Split point

Rotor outer diameter x thick-
ness mm (in)

kPa (kg/cm?, psi)
257 x 22 (10.12 x 0.87) x reducing ratio

Rear brake

Brake model

2,452 (25, 356) x 0.4

Brake booster

CLOHA disc brake Booster model

Cylinder bore diameter
mm (in)

M195T

Diaphragm diameter
33.96 (1.3370) mm (in)

Pad mm (in)
Length x width x thickness

Primary: 205 (8.07)

Secondary: 180 (7.09)

89.1 x 39.5 x 10 Recommended brake fluid DOT 3

(3.508 x 1.555 x 0.39)

Rotor outer diameter
258 x 9 (10.16 x 0.35)

x thickness mm (in)

Inspection and Adjustment
DISC BRAKE PARKING BRAKE

Brake model CL25VA CLOHA Type Center lever

Pad wear limit mm (in) Number of notches

Minimum thickness 2.0 (0.079) {under force of 196 N
(20 kg, 44 Ib)] 7-9Rotor repair limit mm (in) 9:

Minimum thickness 20.0 (0.787) 8 (0.31) Number of notches
when warning lamp switch 1
comes on

BRAKE PEDAL

Free height ‘‘H”’ mm (in)

Except for Canada 158 - 168 (6.22 - 6.61)
M/T

For Canada 151 - 161 (5.94 - 6.34)

A/T 159 - 169 (6.26 - 6.65)

Depressed height ‘‘D” mm (in)

[under force of 490 N (50 kg, 110
Ib) with engine running]

M/T : 80 (3.15)
A/T: 85 (3.35)

Pedal free play ‘‘A”’ mm (in) 1-3 (0.04 - 0.12)

Clearance ‘'C’’ between pedal stopper
and threaded end of stop lamp switch
or A.S.C.D. switch mm (in)

0.3 - 1.0 (0.012 - 0.039)

BR-58
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PRECAUTIONS AND PREPARATION

Precautions
e Before disassembly, thoroughly clean the outside of the unit.
e 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.
e@ When disassembling parts, be sure to place them in order on a part rack so they can be reinstalled

in their proper positions.
e Use nylon cloths or paper towels to clean the parts; common shop rags can leave lint that might

interfere with their operation.
e Before inspection or reassembly, carefully clean all parts with a general purpose, non-flammable

solvent.
e Before assembly, apply a coat of recommended A.T.F.* to hydraulic parts. Vaseline may be applied

to O-rings and seals. Do not use any grease.
e Replace all gaskets, seals and O-rings. Avoid damaging O-rings, seals and gaskets during installa-

tion. Perform functional tests whenever designated.
*; Automatic transmission fluid

Special Service Tools

Tool number

(Kent-Moore No.) Description

Tool name

KV48100700 Measuring pinion rotating torque
(J26364)
Torque adapter

9
)KV48102500 Measuring oil pressure

( — ) oPressure gauge adapter Sy

One) (w
h

$T27180001 Removing and installing steering
(J25726-A) wheel
Steering wheel puller

HT72520000 Removing ball joint
(J25730-A)

Ball joint remover

$T27091000 Measuring oil pressure
To oil

(J26357) pump outlet
Pressure gauge Ss

Shut-off valve

ST-2



PRECAUTIONS AND PREPARATION
Special Service Tools (Cont'd)

Tool number

(Kent-Moore No.) Description

Tool name

KV48 104400 Reforming teflon ring

( — ) AS @
Rack seal ring reformer

SS MA

6
EM

LC
$T3127S000 2) Measuring turning torque
(See J25765-A) of= aipine 6
@ GG91030000 Y EC

(J25765-A) ®@ 3}
Torque wrench

(® HT62940000 Ome FE
( — ) 2)
Socket adapter

@ HT62900000 CL
( — )
Socket adapter

MIT
Commercial Service Tool

Tool name Description AT
Oil pump attachment Disassembling and assembling oil

pump FA
R21 (0.83) Welding 44)

11 (0.43) dia. 40 (1.57)

42 (1.65). RA
12 (0.47)

95 (3.74) Bf74 90 (3.54)

62 (2.44) TM 15 (0.59)
SST481A ST

Unit: mm (in)

BIF

HA

EL

ST-3



ON-VEHICLE SERVICE

SST103B

OK. N.G.

/

\ /
— N 4

SST571B

SMA127

SST059B

Checking Steering Wheel Play
1. With wheels in a straight-ahead position, check steering

wheel play.
Steering wheel play: 35 mm (1.38 in) or less

2. If it is not within specification, check steering gear assem-
bly when front suspension and axle, steering gear assem-
bly and steering column are mounted correctly.

Checking Neutral Position on Steering Wheel
e@ Make sure that wheel alignment is correct.

Wheel alignment: Refer to section FA for S.D.S.
e Verify that the steering gear is centered before removing

the steering wheel.
Checking
1. Check that the steering wheel is in the neutral position

when driving straight ahead.
2. If it is not in the neutral position, remove the steering wheel

and reinstall it correctly.
3. 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 compen-
sate for error in the neutral position.

Front Wheel Turning Angle
1. Rotate steering wheel all the way right and left; measure

turning angle.
Turning angle of full turns:

Refer to section FA for S.D.S.
2. If itis not within specification, check rack stroke.

Rack stroke “L’’:
Refer to S.D.S.

Checking Gear Housing Movement
1. Check the movement of steering gear housing during sta-

tionary steering on a dry paved surface.
e Apply a force of 49 N (5 kg, 11 Ib) to steering wheel to check

the gear housing movement.
Turn off ignition key while checking.

Movement of gear housing:
+2 mm (+0.08 in) or less

2. If movement exceeds the limit, replace mount insulator
after confirming proper installation of gear housing clamps.

Checking and Adjusting Drive Belts
Refer to section MA for Drive Belt Inspection.

ST-4



ON-VEHICLE SERVICE
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SST280B

SST575B

Checking Fluid Level
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) or using
“COLD” range on dipstick at fluid temperatures of 0 to 30°C (32
to 86°F).

CAUTION:
e Do not overfill.
e Recommended fluid is Automatic Transmission Fluid type

DEXRONTMTM'!I or equivalent.

Checking Fluid Leakage
Check the lines for improper attachment and for leaks, cracks,
damage, loose connections, chafing or deterioration.
1. Run engine between idle speed and 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 sec-

onds 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 are clear of the

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.

e Incomplete air bleeding will cause the following to occur.
When this happens, bleed air again.

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 moving 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.

ST-5
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ON-VEHICLE SERVICE

Checking Steering Wheel Turning Force
After turning 1. Park vehicle on a level, dry surface and set parking brake.

2. Start engine.
3. Bring power steering fluid up to adequate operating tem-

perature. [Make sure temperature of fluid is approximately
60 to 80°C (140 to 176°F).]

Tires need to be inflated to normal pressure.

4. Check steering wheel turning force when steering wheel
has been turned 360° from neutral position.

Steering wheel turning force: 39 N (4 kg, 9 Ib) or less
SST576B

5. If steering wheel turning force is out of specifications,
check rack sliding force to detect condition of steering gear
assembly.

a. Disconnect steering column lower joint and knuckle arms
from the gear.

b. Start and run engine at idle to make sure steering fluid has
reached normal operating temperature.

c. While pulling tie-rod slowly from the neutral position, make
sure rack sliding force is within specification.

Rack sliding force: 284 N (29 kg, 64 Ib) or less
6. If rack sliding force is not within specification, replace

SSTO90B steering gear assembly.

Checking Hydraulic System
Before starting, check belt tension, driving pulley and tire pres-
sure.

1. Set Tool. Open shut-off valve. Then bleed air. (See ‘‘Bleed-
ing Hydraulic System’’.)

$T27091000 (J26357) 2. Run engine.
Make sure temperature of fluid in tank rises to 60 to 80°C (140

, to 176°F).
High-
pressure 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.

Low-pressure 3. Check pressure with steering wheel fully turned to left and
sm : Direction of oil flow Nose 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:
7,649 - 8,238 kPa (78 - 84 kg/cm”, 1,109 - 1,194 psi)

sstas4 4: ‘If oil pressure is below the standard pressure, slowly close
shut-off valve and check pressure.

@ When pressure reaches standard pressure, gear is dam-
aged.

@ 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, check oil
pump flow control valve.

6. After checking hydraulic system, remove Tool and add fluid
as necessary, then completely bleed air out of system.
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STEERING WHEEL AND STEERING COLUMN

Gl

MA
(3.0 - 4.0, 22 - 29)

EM

@ Horn pad LC
@ Steering wheel
@® Ignition switch grommet
@ Upper column cover EF
® Lower column cover EC
© Steering column assembly

3.4 - 4.4 Ne -m, ft-my (0.35 - 0.45, 2.5 - 3.3) 2: Nem (kg-m, fe) FE
SST115C

CL

Removal

STEERING WHEEL MT
1. Pull out horn pad.

AT

PA

SST110B RA

2. Remove steering wheel with Tool.

BR

BF

SST572B ; HA

Installation

STEERING WHEEL EL
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.

$ST112B

ST-7



STEERING WHEEL AND STEERING COLUMN

OP

Cutout portion

1
Lower joint

SST800A

Slit

Projection
A
B

Steering gear
SST573B

installation (Cont'd)
STEERING COLUMN
e When installing steering column, fingertighten all lower

bracket and clamp retaining bolts; then tighten them
securely. Do not apply undue stress to steering column.

@ When attaching lower joint, be sure tightening bolt faces
cutout portion.

e Align slit of lower joint with projection on dust cover. Insert
joint until surface A contacts surface B.

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 driv-
ing straight ahead.

Disassembly and Assembly

@ Combination switch assembly
@ Snap ring
@ Washer
@® O-ring
® Jacket tube assembly
© Cover
@ Column shaft assembly

Lower joint

(GO) : N-m (kg-m, ft-Ib)

SST116C
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STEERING WHEEL AND STEERING COLUMN
Disassembly and Assembly (Cont'd)
e To remove combination switch, insert a suitable tool

between mating portion. Lift switch bracket and pull it out.
e When disassembling and assembling, unlock steering lock

with key.

MA

SST502B EM

e Ensure that rounded surface of snap ring faces toward
bearing when snap ring is installed. LC

Upper shaft e Install snap ring on upper shaft with a suitable tool.

EF
Snap ri ©p ring

FE

SST770A 
CL

e Steering lock
a. Break self-shear type screws with a drill or other appropri- MT

‘yy ate tool.
b. Install self-shear type screws and then cut off self-shear

type screw heads. AT

PA

Installation

$ST120C RA

e After installing steering column, check tilt mechanism oper-
ation. (Vehicles with tilt system) BR

15 (0.59)

15 (0.59) BF

Unit: mm (in) scrse2n| !Nspection LA
e When steering wheel can not be rotated smoothly, check

the steering column for the following matters and replace
damaged parts. EL

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 jacket tube for deformation or breakage. Replace if
necessary.

e When the vehicle is involved in a light collision, check col-
umn length “L’’. If it is not within specifications, replace
steering column as an assembly.

SST583B Column length “L”: 556.2 - 557.8 mm (21.90 - 21.96 in)
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POWER STEERING GEAR AND LINKAGE

@ Gear and linkage assembly
@) Gear housing mounting bracket
@ Rack mounting insulator
@ Cotter pin

2 ——
(O) 73 - 97 (7.4 - 9.9, 54 - 72 7( ) (O} 29 - 39 (3.0 - 4.0, 22 - 29)

(0) : Nem (kg-m, ft-lb) SST117C

Removal
e Detach tie-rod outer sockets from knuckle arms with Tool.

Remove high and low pressure connectors.
Remove exhaust front tube.
Remove steering lower joint.
Remove gear housing brackets.

|
HT72520000
(J25726-A)

SST186C

e Support transmission housing with engine jack.
e Remove center member with engine mounting rear

bracket.

e Remove steering gear assembly.

ST-10



POWER STEERING GEAR AND LINKAGE

SST136B

SST824A

Installation
e Install pipe connector.
e Observe specified tightening torque when tightening high-

pressure and low-pressure pipe connectors. Excessive
tightening will damage threads of connector or O-ring. @l

e The O-ring in low-pressure pipe connector is larger than
that in high-pressure connector. Take care to install the
proper O-ring. MA

Connector tightening torque:
Low-pressure side ‘1’

27 - 39 N-m (2.8 - 4.0 kg-m, 20 - 29 ft-Ib) EM
High-pressure side ‘2’

15 - 25 N-m (1.5 - 2.5 kg-m, 11 - 18 ft-lb)
e Initially, tighten nut on tie-rod outer socket and knuckle arm Le

to 29 to 39 N-m (3 to 4 kg-m, 22 to 29 ft-lb). Then tighten fur-
ther to align nut groove with first pin hole so that cotter pin EF
can be installed. EC

CAUTION:

Tightening torque must not exceed 49 N-m (5 kg-m, 36 ft-lb). FE

CL

MIT

AY

FA

RA

BR

BF

HA

EL

ST-11



POWER STEERING GEAR AND LINKAGE

OOO
O 

DOOO
QOLOH

O

16 - 21
(1.6 - 2.1, 12 - 15)

oFaa a |

29 - 43) @

——

(2.0 - 2.7,
14 - 20)

78 - 98
(8.0 - 10.0,

61) Do not 98 - 72) @9 () 78 - 98
disassemble. (8.0 - 10.0,
29 - 39 58 - 72)
(3.0 - 4.0, 22 - 29) ©) : Nem (kg-m, ft-lb)

SST188C

Rear housing cover (2) Washer @3) End cover assembly
Rear housing assembly 43) Spring seat @4) Boot clamp
Pinion seal ring (4 Retainer @) Dust boot
Pinion assembly @5) Gear housing @6) Boot band
O-ring (6) Gear housing tube @) Rack spacer
Shim a?) Center bushing Lock plate
Pinion oil seal Rack oil seal @) Tie-rod inner socket
Lock nut (3) Rack assembly 60) Tie-rod
Adjusting screw @0) Rack seal ring 61) Tie-rod outer
Spring @) O-ring 62) Cotter pin
Spring disc @) Rack oil seal

KV48100700 DisassemblyxJ2 f Sx ‘\ a ,(026364) L) “> 1. Prior to disassembling, measure pinion rotating torque.
Record the pinion rotating torque as a reference.

e Before measuring, disconnect gear housing tube and drain
fluid.

e 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.

a> $T3127S000
(See J25765-A)

$ST072B
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POWER STEERING GEAR AND LINKAGE

Rack seal
ring

SST052C

Rack oil seal

Center bushing

Extension bar

op

29 mm socket

SST472A

Disassembly (Cont'd)
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 2.5

mm (0.079 to 0.098 in) diameter, until the staking is elimi-
nated.

Remove end cover assembly with a suitable tool.
Draw out rack assembly.

0. Remove rack seal ring.
Using a heat gun, heat rack seal to approximately 40°C
(104°F).

@e Remove rack seal ring.

Be careful not to damage rack.

e23
0

11. Remove center bushing and rack oil seal using tape
wrapped socket and extension bar.

Do not scratch inner surfaces of pinion housing.

Inspection
Thoroughly clean all parts in cleaning solvent or automatic
transmission fluid type DEXRON'TMII or equivalent, 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

e Thoroughly examine pinion gear. If pinion gear is
damaged, cracked or worn, replace it.

e Inspect bearings to see that they roll freely and are free
from cracked, pitted, or worn balls, rollers and races.
Replace if necessary.

GEAR HOUSING CYLINDER

Check gear housing cylinder bore for scratches or other dam-
age. Replace if necessary.

ST-13
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POWER STEERING GEAR AND LINKAGE
Inspection (Cont'd)

Outer ball joint TIE-ROD OUTER AND INNER SOCKETS
e Check ball joints for swinging force.

Tie-rod outer and inner ball joints swinging force “A”:
Refer to S.D.S.

e Check ball joint for rotating torque.
Tie-rod outer ball joint rotating torque “B”:
Refer to S.D.S.

e@ Check ball joints for axial end play.
Tie-rod outer and inner ball joints axial end play “C”’:

c q Refer to S.D.S.
ssti70c] @ Check condition of dust cover. If cracked excessively,

replace.

Inner ball joint ; .
*Measuring point

SST166C

Assembly
1. Using a heat gun, heat new rack seal ring (made of Teflon)

to approximately 40°C (104°F) and install it onto rack with
your hand.

Rack seal ring

SST083B

2. Using Tool, compress periphery of rack seal ring to posi-
tion and secure it on rack.

KV48104400
( — ) Always insert Tool from the rack gear side.

Rack seal ring

__)p

Pasition and
secure seal.

SST167C

3. Insert new rack oil seal.
e Place plastic film into rack oil seal to prevent damage by

rack teeth.
e Do not forget to remove plastic film after rack oil seal is

/—~ = positioned properly.
“—__ e@ Make sure lips of rack oil seal face each other.

4
{at

Rack oil seal

SST201A

ST-14



POWER STEERING GEAR AND LINKAGE
Assembly (Cont'd)
4. Install center bushing and rack oil seal with rack assembly.

MA

SST830A eM

5. Tighten end cover assembly with a suitable tool.

LC

0 | 
EP

EC

Fe

SST081B CL

2-3mm 6. Fasten end cover assembly to gear housing by staking.
(0.08 - 0.12 in) MT

AY

PA
Gear housing End cover assembly

SST073B 
RA

7. Set rack gear in neutral position.
Rack stroke “‘L”’: BR

Refer to S.D.S.

p
BP

SST086B 
AA

8. Coat seal lip of new pinion oil seal with multi-purpose
grease and install it to pinion housing of gear housing with EL
a suitable tool.

Suitable tool Make sure lip of oil seal faces up when installed.

Oil seal

SST381A
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POWER STEERING GEAR AND LINKAGE

Gear housing

he

Rack assembly
SST074B

SST085B

Gear housing

SST075B

SST552

Rear housing

Gear housing

SST168C

Assembly (Cont'd)
9.
e

11.

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.

Install new pinion seal ring (made of Teflon) 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.

Apply a coat of multi-purpose grease to needle bearing
roller and oil seal lip before installing pinion assembly in
gear housing.

12. Install pinion assembly to pinion housing.
Be careful not to damage pinion oil seal.

13. Apply a coat of multi-purpose grease to new rear oil seal
lip before installing rear housing.

ST-16



POWER STEERING GEAR AND LINKAGE
Assembly (Cont'd)
14. Install rear cover cap so that protrusion of rear housing

cover is positioned as shown in figure at left when rack is
centralized.

Be careful not to damage worm ring and oil seal.

Rack center Rear cover cap

90°

© | Gl

eb = MA

Protrusion SST679B EM

Diaphragm Painted white 15. Install diaphragm spring into gear housing. .
spring ES) e Always install retainer, spring washer and diaphragm Le

Washer WW spring in that order.
e@ Make sure convex end (painted white) of diaphragm spring

. faces outward when installing. EF
Retainer — 16. Install retainer spring and adjusting screw temporarily. EC

rai FE

aan SST087B éL
17. Install new lock plate.
e Attach lock plate to side rod inner socket . MT

Lock plate e Apply locking sealant to inner socket threads .
P Screw inner socket into rack and tighten to specified

Rack spacer torque. AT
Inner socket e Clinch two places of lock plate at rack’s groove.

Rack a f Apply locking CAUTION:
sealant. To prevent scratching the boot, remove burrs from lock plate. FA

SST169C RA

18. Tighten outer socket lock nut.
Tie-rod length “L”: B

Refer to S.D.S. BR

cap
BF

r

SST093B (HA

19. Measure rack stroke.
Rack stroke ‘“L’’: EL

Refer to S.D.S.

ps

SST086B
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POWER STEERING GEAR AND LINKAGE

SST700B

98 N (10 kg, 22 Ib)

‘f

Left turn

98 N (10 kg, 22 Ib)

|

Right turn

SST440A

Center of rack ,— Center of pinion

Less than
42 mm
(1.65 in)

\\ (Both
/ NW sides)

Center of
retainer

45° ~ 65°
(Both sides) SST2908

Tt
i—] -

Z|
SST126B

Lock nut
Apply sealant.

Adjusting screw
SST089B

Assembly (Cont'd)
20. Before installing boot, coat the contact surfaces between

boot and tie-rod with grease.

21. Install boot clamps.
e 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).

e Twist boot clamp in the direction shown in figure at left.

e Install boot clamps so they are behind the gear housing
when it is attached to the vehicle. (This will prevent inter-
ference with other parts.)

e After twisting boot clamp, bend twisted and diagonally so
it does not contact boot.

Adjustment
Adjust pinion rotating torque as follows:
1. Set rack to the neutral position 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 N-m (50 to

60 kg-cm, 43 to 52 in-Ib).
5. Loosen adjusting screw, then retighten it to 0.2 N-m (2

kg-cm, 1.7 in-Ib).

ST-18



POWER STEERING GEAR AND LINKAGE

$T3127S000
(See J25765-A)

SST072B

KV48100700-\ 7)
(J26364) | 6) oa

$T3127S000
(See J25765-A)

SST072B

SSTO90B

Average value —(Max. value + Min. value)
\ L Vi 2

Y
L

Maximum value

Minimum value

Rac
k 

slidi
ng 

forc
e

5 Rack stroke11.5 Neutral 4 ———(0.453) Unit: mm (in)(-0.453)
position SST7I7A

Adjustment (Cont’d)

10.

11.

Move rack over its entire stroke several times.
Measure pinion rotating torque within the range of 180°
from neutral position.
Stop the gear at the point of maximum torque.
Loosen adjusting screw, then retighten it to 4.9 N-m (50
kg-cm, 43 in-Ib).
Loosen adjusting screw by 40° to 60°.

Prevent adjusting screw from turning, and tighten lock nut
to specified torque.

Measure pinion rotating torque.
Within + 100° from the neutral position:

Average rotating torque
0.8 - 1.3 N-m (8 - 13 kg-cm, 6.9 - 11.3 in-Ib)

Maximum torque deviation 0.4 N-m (4 kg-cm, 3.5 in-Ib)
Except for above measuring range:

Maximum rotating torque 1.9 N-m (19 kg-cm, 16 in-Ib)
Maximum force deviation 0.6 N-m (6 kg-cm, 5.2 in-Ib)

If pinion rotating torque is not within specifications, read-
just it starting from procedure 4. If pinion rotating torque is
still out of specifications after readjustment, replace steer-
ing gear assembly.

. Check rack sliding force on vehicle as follows:
Install steering gear onto vehicle, but do not connect tie-rod
to knuckle arm.
Connect all piping and fill with steering fluid.
Start engine and bleed air completely.
Disconnect steering column lower joint from the gear.
Keep engine at idle and make sure steering fluid has
reached normal operating temperature.
While pulling tie-rod slowly in the +11.5 mm (+0.453 in)
range from the neutral position, make sure rack sliding
force is within specification.

Average rack sliding force:
284 N (29 kg, 64 Ib)

Check sliding force outside above range.
Maximum rack sliding force:

Not more than 39 N (4 kg, 9 Ib) beyond above
value

If rack sliding force is not within specification, readjust by
repeating adjustment procedure from the beginning.
If rack sliding force is still out of specification after
readjustment, gear assembly needs to be replaced.

ST-19
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POWER STEERING OIL PUMP

1 (0) 54 - 68 (5.5 - 6.9, 40 - 50)

“~~ OMe - 78 (7.0 - 8.0, 51 - 58)

of Fe” “Ph
Me .@2@) pay attention to its direction. ©) 27 - 35

; (2.8 - 3.6,
20 - 26)

Cis

(2.8 - 3.6, 20 - 26)

(©) ; Nem (kg-m, ft-lb)
p=— © Lubrication points 7

(With automatic transmission fluid “DEXRON Type’”’)

SST187C

@) Nut a) O-ring @) Front side plate
@ Pulley 42) Connector @) Vane
@ Snap ring a3) Washer @) Rotor
@ Drive shaft @) Hose @) Pin
® Oil seal @8) Connector bolt @) Cam ring
© Bolt Bracket @6) Gasket
@ Suction pipe @) Front housing @ Rear housing

O-ring Spring Bolt
@ Spring @ O-ring @) Bracket
@®) Flow control valve @0) O-ring

Pre-disassembly Inspection
Disassemble the power steering oil pump only if the following

_ items are found.
e Oil leak from any point shown in the figure.
e Deformed or damaged pulley.
e Poor performance.

SST984A
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POWER STEERING OIL PUMP

Disassembly
CAUTION:
e Parts which can be disassembled are strictly limited. Never

disassemble parts other than those specified.
e Disassemble in as clean a place as possible. @l
e Clean your hands before disassembly.
e Do not use rags; use nylon cloths or paper towels.
e Follow the procedures and cautions in the Service Manual. MA
e When disassembling and reassembling, do not let foreign

matter enter or contact the parts.
EM

e Remove snap ring, then draw drive shaft out.
Be careful not to drop drive shaft. Le

. EF
Extension bar

EC

eo Drive shaft FE.

SSTO10B CL

e Remove oil seal.
Be careful not to damage front housing. MT

AY

PA

SST034A , RA

e Remove connector.

Be careful not to drop flow control valve. BR

BIF

Flow control valve SSTO36A HA

Inspection
Inspect each component part for wear, deformation, scratches EL
and cracks. If damage is found, replace the part.
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POWER STEERING OIL PUMP

Assembly
Bsa Assemble oil pump, noting the following instructions.
\ @ Make sure O-rings and oil seal are properly installed.

Always install new O-rings and oil seal._ ~ e
> ks e Becareful of oil seal direction.

a e Cam ring, rotor and vanes must be replaced as a set if
eae) necessary.
es) e@ Coat each part with A.T.F. when assembling.
SY

1

> SSTO38A

Rear housing side Front housing side e Pay attention to the direction of rotor.

~~ mark

Yor
~~?

SST289A

e When assembling vanes to rotor, rounded surfaces of
vanes must face cam ring side.

Flat portion

Round portion

SST843A

e Insert pin @ into pin groove @ of front housing and front
side plate. Then install cam ring @ as shown at left.

Se § Rear housing side
SST497A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Applied model All

Steering model Power steering

Inspection and Adjustment
STEERING GEAR AND LINKAGE

Steering gear type PR26SC

Steering overall gear ratio 17.7

Turns of steering wheel 29

(Lock to lock) ,

Steering column type Collapsible, tilt

GENERAL

Steering wheel axial play 0 (0)
mm (in)

Steering wheel play mm (in) 35 (1.38) or less

Movement of gear housing
mm (in)

+2 (+£0.08) or less

Steering gear type PR26SC

Tie-rod outer ball joint

Swinging force 6.9 - 63.7
at cotter pin hole ‘‘A”’ N (kg, tb) (0.7 - 6.5, 1.5 - 14.3)

Rotating torque ‘‘B” 0.3 - 2.9

STEERING COLUMN

N-m (kg-cm, in-!b) (3 - 30, 2.6 - 26.0)

Steering column length ‘'L”’
mm (in)

556.2 - 557.8 (21.90 - 21.96)

SST583B

Axial end play limit ‘‘C’’ mm (in) 0.5 (0.020) or less

Tie-rod inner ball joint

Swinging force* '‘A’’, “C”’ 5.69 - 51.29
N (kg, Ib) (0.58 - 5.23,

9: 1.28 - 11.53)
Axial end play limit mm (in) 0 (0)

Tie-rod standard length ‘'L’’ mm (in) 181.1 (7.13)

Inner ball joint
“Measuring point

| Ir 3 =

Outer ball joint

oO =
)

SST114C
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont'd)

STEERING GEAR AND LINKAGE (Cont'd)

Steering gear type PR26SC

Rack stroke ‘‘L”’
mm (in)

69.5 (2.736)

Pye

Rack sliding force
Under normal operating
oil pressure

Range within +11.5 mm
(+0.453 in) from the neutral

position

N (kg, Ib)

284 (29, 64)

Maximum force deviation 39 (4, 9)

Except above range
Not more than 39 (4, 9)

beyond above value

Retainer adjustment
Adjusting screw

Initial tightening torque

N-m (kg-cm, in-ib)
4.9 - 5.9 (50 - 60, 43 - 52)

Retightening torque

after loosening 0.2 (2, 1.7)

Tightening torque after
gear has settled 4.9 (50, 43)
Returning angle degree 40° - 60°

Steering wheel turning force

(Measured at one full turn from the
neutral position)

N (kg, Ib)

39 (4, 9) or less

Fluid capacity (Approximate)

£ (US qt, Imp qt)
0.9 (1, 3/4)

SST086B

Pinion gear preload without gear

oil

N-m (kg-cm, in-ib)

Within +100° from the neutral
position

Average rotating torque 0.78 - 1.279 g torq (8.0 - 13.0, 6.9 - 11.3)
Maximum torque deviation 0.4 (4, 3.5)

Except above range

Maximum rotating torque 1.9 (19, 16)

Maximum torque deviation 0.6 (6, 5.2)

Oil pump maximum pressure

kPa (kg/cm?, psi)
7,649 - 8,238

(78 - 84, 1,109 - 1,194)
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When you read wiring diagrams:

IN TROUBLE DIAGNOSES”.
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GENERAL SERVICING

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

scratches.
e Handle trim, molding, instruments, grille, etc. carefully during removing or installation. Be careful

not to soil or damage them.
e Apply sealing compound where necessary when installing parts.
@ When applying sealing compound, be careful that the sealing compound does not protrude from

parts.

e@ When replacing any metal parts (for example body outer panel, members, etc.), be sure to take rust
prevention measures.

Time (sec.)

100

50

20

10
8

5

Circuit Breaker Inspection
For example, when current is 30A, the circuit is broken within
8 to 20 seconds.
Circuit breakers are used in the following systems.
e@ Power window & power door lock
e Power sun roof
e Trunk lid and fuel filler lid opener
e@ 2-point motorized automatic seat belt system

1 0 20 30 40 50 60 70
Current (A)

SBF284E

Clip and Fastener
Clips and fasteners in BF section correspond to the following numbers and symbols.

e Replace any clips and/or fasteners which are damaged during removal or installation.

No.

Symbol
Shapes Removal & Installation

v

Removal:
Remove by bending up with
flat-bladed screwdrivers.

loose J

SBF256G SBF367B

SBF114B

Removal:
Pull up by rotating.

SBF1378

SBF115B

BF-2



GENERAL SERVICING
Clip and Fastener (Cont'd)

No.

Symbol
Shapes Removal & Installation

SBF257G

Removal:
Remove with a flat-bladed
screwdriver or pliers.

t=

— =

SBF292C

:
7O

S

fjeo
s] 

2
Push center pin to
catching position.

Push (Do not remove
y center pin by hitting it.)

Installation:

SBF258G SBF708E

Clip-A Removal:
Flat-bladed screwdriver

Finisher

==
Clip-B EE Ape E)

= (Grommet) i
Sealing SP (Grommet)
washer Ww Body Clio-A

NI panel P
SBF151D SBF652B

Removal Installation

Rotate 45° pa
J ® to remove. «

vA

fee)

Removal

SBF145B
SBF085B

BF-3
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GENERAL SERVICING
Clip and Fastener (Cont'd)

No.

Symbol
Shapes Removal & Installation

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

3
werk

SBF768B
SBF770B

Removal:
Screw out with a Phillips
screwdriver.

: v g Ils

" 8 £
SBF260G

SBF140B
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BODY END

Body Front End
e Hood adjustment: Adjust at hinge portion.
e 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. Doing so increases effort required to unlock @|

hood.
REMOVAL — Front bumper assembly
@ Remove clearance lamps. MA
(@) Remove headlamps.
@) Remove left and right nuts securing bumper fascia to fender.
@ Remove left and right screws securing bumper fascia to fender protector. EM
6) Remove left and right clips securing bumper fascia to radiator core lower support.
© Remove left and right pins. e
@ Remove left and right bolts securing bumper stay to side member. L

Hood lock adjustment
@ Adjust hood so that hood primary lock meshes at a EF

position 1 to 1.5 mm (0.039 to 0.059 in) lower than EC
fender. ‘

@ After hood lock adjustment, adjust bumper rubber.
@ When securing hood lock, ensure it does not tilt. FE

Striker must be positioned at the center of hood
primary lock.

@ After adjustment, ensure that hood primary and
secondary lock operate properly. CL

Hood lock secondary latch hooking length

More than 5.0 mm (0.197 in)

SX NGO

: Mr
Hood Hood

adjustment

NO Secondary latch
Bumper rubber adjustment
@ Adjust so that hood is aligned with fender.

At that time deflection is approx. 2 mm (0.08 in).
{Bumper rubber free height is approx. 13 mm
(0.51 in).]

] O* Pm oa RA
—

EO / BR
ST

HAEnergy
absorber

EL

* : Bumper assembly | Co. a ®) 1
mounting clips, bolts & nuts | RD (1.3 - 1.6, 9 - 12)

(0): Nem (kg-m, ft-lb) +8@ MBF463A



BODY END

Body Rear End and Opener
e Trunk door adjustment: Adjust at hinge portion for proper fit.
e Trunk door lock system adjustment: Adjust striker so that it is in the center of the lock. After

adjustment, check lock operation.
@ Opener cable: Do not attempt to bend cable using excessive force.
e After installation, make sure that trunk lid/back door and fuel filler lid open smoothly.
SEDAN
WARNING:
a. Be careful not to scratch trunk lid stay when installing back door. A scratched stay may cause gas

leakage.
b. The contents of the trunk lid stay are under pressure. Do not take apart, puncture, apply heat or allow

fire near it.

Removal — Rear bumper assembly
@ Remove left and right screws securing bumper fascia to wheelarch.
@ Remove left and right bolts securing bumper fascia to bracket.
@) Remove the four left and right bolts securing bumper stay to rear side member.

Trunk lid lock installation

| aa

Sa
Trunk lid stay oh OS
installation BI

cou
(2.6 - 3.3, 19 - 24)

l/a

<
t

filler lid opener
installation

Bumper fascia

SS <—o -

los 9 Z
- 

Ss

—— - =
= [
SSS Bumper reinforcement

3 @ / Energy absorber
*

* : Bumper assembly mounting bolts & screws
): Nem (kg-m, ft-lb)

“A
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BODY END

Body Rear End and Opener (Cont'd)
installation (Refer to figures below.)

EP
mine EC

FE

CL
UY /—-7/,

| I
Trunk lid opener

adjustment
Mir

Fuel filler lid opener
adjustment

AT

FA

RA

BR

ST

HA

EL

MBF187A
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BODY END
Body Rear End and Opener (Cont'd)

TRUNK LID AND FUEL FILLER LID OPENER/WIRING DIAGRAM

FUEL FILLER LID
OPENER ACTUATOR

ease Ee

TRUNK LID
OPENER CANCEL
SWITCH

OFF! ON

psy Bes ——
TRUNK LID
OPENER ACTUATOR

(Main harness) Ls

* eHCIRCUIT “eed]
BREAKER-1

(Refer to “POWER
SUPPLY ROUTING”
in EL section. )

te] re 7W/L vd iag g TRUNK LID AND
GD) = FUEL FILLER LID

= = OPENER SWITCH

(fu65) tad) FUEL
BODY GROUND FILLER} 5M

OFF] ON |OFF| ON
i ok

(Front door harness L. H. ) A O
Lor OR OR > {3 O

BATTERY (Via fusible i—— orva 7 ORB ———— Kix| ink-30A) —_ we rH w78 os, ahi

@Q @
MBF154A
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DOOR

Front Door
e After adjusting door or door lock, check door lock operation.

MA

EM

Le

Door adjustment [3] EF
EC

Outside handle
adjustment

FE

AT 51-65a oy (0.52 - 0.66, CL
3.8 - 4.8)

a eal MT
Locking sealant

O51-65 rs AY
(0.52 - 0.66, 18 . 23) ,
3.8 - 4.8)

PA
Glass adjustment C) > Nem (kg-m, ft-lb)

Outside handle adjustment RA

Outside Holder
handle 1 \ BR
escutcheon ,-7¥ -

14 More than

ue 1.0 mm (0.039 in)

| Release lever ST
Holder

Outside handle adjustment
(Turn holder as the clearance BF
between holder & rod is
specified value.)

Striker adjustment AA

(©) 13 - 16
(1.3 - 1.6,

t 9 - 12) EL

MBF464A
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DOOR

Rear Door

e

[ZA Locking sealant
5.1 - 6.5
(0.52 - 0.66,3.8 - 4.8) Door adjustment [5]

fon)

-—amgp

—_— 5.1 - 6.5
(0.52 - 0.66, 3.8 - 4.8)

amen

(2.5 - 3.2, 18 - 23)

Outside handle
adjustment

Glass adjustment
(0) : Nem (kg-m, ft-lb)

Outside handle adjustment

B)
Outside
handle Holdescutcheon i 7 er

7 t—

More than (0) 25 - 31
1.0 mm (0.039 in) (2.5 - 3.2,

Release lever 18 - 23)
Outside handle adjustment(Turn holder as the clearance a
between holder & rod is
specified value.)

»
Striker adjustment

13 - 16

? (1.3 - 1.6, 9 - 12)

@

MBF465A
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DOOR

Power Window

POWER WINDOW AMP. INSPECTION

Carry out the inspections below.
(1) Power source and ground: Battery voltage should exist between terminals 61) and 62.
(2) Input signals: Battery voltage should exist between terminal 63) and ground (IGN “‘ON” or ‘‘ST’’). Gl

Continuity should exist between terminal 64, 63) or 68 and ground in ‘‘ON” condition, and should
not exist in “OFF” condition.

(3) Output signals: Battery voltage shown in the chart should exist.

CONNECT

IGNITION SWITCH ON or ST
(Via power window relay)

L/W

FRONT DRIVER’S SIDE POWER WINDOW SWITCH

MA

EM

FR driver's side
One-
touch
(Auto)

Manual

UN U| NID

Connections

Ke

EP &
From power window AMP 4

(e) From power window AMP 6 ‘e
y

EC

=[N{
io] 

a

O+-4O
7O}| 

9

From power window AMP ¢ ey

O+
O ) Ground

Fe

FRONT DRIVER'S SIDE
POWER WINDOW REGULATOR

Window
operating
direction

Downward

Current flow
direction

Upward \
Toe

[Aon BREAKER

VOLTMETER 2

@ 9
__J

VOLTMETER 1

@ ©
—JTL

AMP. OPERATION

Connections

Operations

Manual operation One-touch (Auto) operation

N UP Down N Down —» N

51! Power source (IGN) 12V 12V 12V 12V 12V 12V
52| Ground Ground | Ground } Ground | Ground | Ground Ground

53 From ignition SW (ON or ST) 12V 12V 12V 12V 12V 12V
l_,| & [To FR driver's side power54] S window SW (AUTO) @ OFF OFF OFF OFF ON OFF

~ {To FR driver's side power OFF
55 3 window SW (UP) @ OFF ON OFF OFF OFF

TM~ |To FR driver’s side power ON FF
56 window SW (DOWN) @) OFF OFF ON OFF oO

gj | FR driver's side regulator A
Approx. | Approx. | Approx. | Approx. | Approx. pprox.

571 §, | (Upward power source) ov ov | ov ov ov ov
‘® | VOLTMETER 1 over

———J.

2 | FR driver's side regulatora.58 a (Downward power source) opProx. operox ane oe ane Approx
VOLTMETER 2

Keeping opera-
Down- tion until fully

. a Upward ward Starting | open, then
Regulator Operating Condition Stop opera- Stop stops

tion fon automatically.
io

Downward operation

Carry out the operation check in this chart from left to right continuously.

POWER WINDOW AMP — Driver’s side door

BF-11

CL

Mir

AT

FA

RA

BR

ST

BF

HA

EL
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DOOR
Power Window (Cont'd)

WIRING DIAGRAM

CIRCUIT - POWER WINDOW MAIN SWITCH
BREAKER- 1 (Console box)

FRONT REAR
REAR LOCK R. H. R. H.

U N D ON OFF 110 0 |9 {e)
RELAY ue) fe) 2{[oro lo

—s 2iIo [| Oo [0 3/0 QO] 90
3||/ O01 O 190 4 O| oO | 0
Ale) O|lO!] oO 5 [To lo
5 oO 6| OL OO ol Oo [ 0

rg [ead] Gas) 6 O--—_ 7 O--—

7 Fraiee ©®© ©©
33 3° 33 7] oe 5 =<

; ZL) 4s Hest tI
BATTERY (Via fusible 2 71 1| ink-30A) ba esl Tea

f=)
(H1110) by fel](110) LTT TTIGNITION SWITCH [asses Penh

ON of START SSISSSSSS
er- ¢Y UFUFUN>LUL

(Main harness) co
w

4

@—
— 

RL

To illumination {=
system <

POWER WINDOW SWITCH
(Driver's side)

AUTO MANUAL

U N D U N D
1 O| 9 (e)
2 (me) |
3 e) le)
4 ()
5 (e)

POWER WINDOW 6
AMP.

BABSpopa felt
S2i5 1/5515 7) [4[S[1}

O [=]

Buua
CATH

ao mas a m>3m
\VaN\\\AGN\ \N\N\N@N\
= 334 = Seiji “

$11. illumination
»J system

B 6 —_—_—_—_— 2?
LT

w/G ati t-w-s(Front door harness L. H. ) ae ae

@e
POWER WINDOW REGULATOR (Driver's side) Gi)

"te
e 

—

MER a

Current flow direction BODY GROUN

a ~~

Window
operating Down UCR eeER direction P

BF-12



7

DOOR

RL

R/Y

R/“B

[E

G/W

G/B

W/G

R/W

an
e

Ban
e

(0
[2

]
S OR

s
OR

F

RZL

R/Y

R/B
R/W

G/W

Power Window (Cont'd)

POWER WINDOW SWITCH

(Front door harness R. H. )

POWER WINDOW REGULATOR

(Passenger side)
U TN |OD

1 (e)
2 (e)
3lol [oll
4[[o[o][{o
5 ]O O

©
7 O

(Front R.H.)

-

Current flow direction

a ~~

Window
operating Down UCIRCUIT [direction p

SUB- SWITCH
(Rear R. H. )

(Rear door harness R. H. ) UTNIO
| G Ki 1 (omic)

c/w] O

' L +1)
G/B 1}2)} TeTior [7 6

| 516 [ O

G/B

W/G

POWER WINDOW REGULATOR (Rear R.H.)

_ ~/

Current flow direction

a ~~

Window
operating Down UCAR ARER direction p

SUB- SWITCH
(Rear L.H. )

(Rear door harness L. H. ) U|NIOD
| 1 QO 19

1 t Gow [T] 3|5 2 O10 [0
wee pie (= 4 310 Oo

| G/B [1 je 4[[0 | 0
| 510 | O

POWER WINDOW REGULATOR (Rear L. H. )

- ~~

Current flow direction

~ ~~

Window
operating Down UBRE eKER direction P

BF-13
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DOOR

Power Door Lock

WIRING DIAGRAM

KEY SWITCH

Ese orOO CT Ta) MIT y7rR
BATTERY

S

BATTERY (vie R FUSE BLOCK
si ink-30A) efer to ”
wees SUPPLY ROUTING”

in EL section. )

UP

t

|.
S. M. J.

(Refer to last page
(Foldout page). ] LET

T

@@
)

W/L—
7— 

Fl
2 

—7
-—

- 
W

L
Y/

R 
14

 
—--Y

/R
R/B

-- 
11

1 
—-—-

R/B

ev
e

XK

U)R
/B

(Main harness)

To itllumination G3
——» J system }

R/L RAL
qLockIN[Unlock/] | L 3

(e) ) R/B R/Y
| Q L 716! (TI RE — I Y ORAL©) O 2 oii{m) | Ger w Ww OR/B

© 6} [Las x L

oO t
| |

DOOR SWITCH £T? oOo
(Driver's side) — fo OR

FRONT DOOR LOCK ACTUATOR (Oriver’ s side)

POSISTOR (Thermal (Front doorcircuit breaker) harness L. H. ) 8 (2)
Current flow direction LG/B Hf LG/B [T}LG/7B

~~ 4 L

operating Toward Toward
direction locked unlocked

GY G/Y

LOCK KNOB SWITCH

Lock|Unlock
ST Bile &mn Y OR OR OR

DOOR LOCK KEY SWITCH
(Driver’ s side)

FULL SERN FULL|N | |
STROKE|STROKE AND _N | 4 4

8 ——5 Aa\e- CO) cD
| = =

(e) BODY GROUNDRIN
 

PO
]

BF-14



DOOR

ee0
8

M‘T models

Except for

A/T models

MT models

DOOR SWITCH
(Passenger side)

o—————_- LG LG
LG/B—_L] LG/B

Ltt]
an
an

LG
LG7B—-1]

Lt ay]
an
LI J

BODY GROUND

vos Ei

for U.S.A.

GM models

«Sosy

LG
LG/B

Power Door Lock (Cont'd)

(Front door
harness R. H. )

(Rear door

ov

harness R. H. )

(Rear door

LG
LG/B

harness L. H. ) Ls
LG/B

GLG/B LG/B +4
LG __d

“8

eal

FRONT DOOR LOCK ACTUATOR (Passenger side)

Current flow direction
a —_—~

Actuator: Toward TowardoperatinSee ectiog unlocked locked

POSISTOR (Therma!
circuit breaker

LOCK KNOB SWITCH
(Passenger side)

Lock| Unlock
re 0

2 0

DOOR LOCK KEY SWITCH
(Passenger _ side)

Unlock
FULL |BETWEEN FULL|N

van STROKE|STROKE AND_N
1
2 fe)
3 |
4 )

REAR DOOR LOCK ACTUATOR R. H.

, <<

POSISTOR
circuit breaker)

Current flow direction
-_ —_~~

Actuator
operating
direction

Toward
unlocked

Toward
locked

(Therma |

REAR DOOR LOCK ACTUATOR R. H.

POSISTOR
circuit breaker)

Current flow direction
y a —_—~~

Actuator
operating
direction

Toward
un!ocked

Toward
locked

(Therma |

BF-15
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DOOR

DOOR LOCK TIMER INSPECTION

e Carry out the following inspections:
(1) Check power source and ground.
(2) Check input signals.

Power Door Lock (Cont'd)

If the input signal is N.G., check corresponding components.
(3) Check output signals.

If the output signal is O.K., check the door lock actuator.
Lock & unlock operation by lock knob or lock & unlock switch

Connections

Operations

Lock knob switch Lock knob switch
Lock & unlock switch

L.H. R.H.

Unlock — Lock Unlock — Lock N — Unlock N — Lock

1 Power source 12V 12V 12V 12V

5 Ground Ground Ground Ground Ground

7 Key switch Either key switch or door switches are off.
4 Door switch (Key is not in the ignition or all doors are closed.)

10 Lock knob switch | ON (Ground) —>

L.H. OFF (Open)

9 Lock knob switch ON (Ground) —

R.H. OInput signals FF (Open)
44 Door lock key _ _

switch

16 Lock & unlock OFF (Open) —
switch (Lock) ON (Ground)

15 Lock & unlock OFF (Open) —
switch (Unlock) ON (Ground)

Door lock actua-

9 tor OV > 12V > OV | OV > 12V > OV ov OV > 12V —> OV
(Lock power (Approx. 1.0 sec.) | (Approx. 1.0 sec.) (Approx. 1.0 sec.)

source)
Output signals

Door lock actua-

12V > OV3 tor ov ov > 12V > ov
(Unlock power (Approx. 1.0 sec.)

source)

e The voltage values are approximate.

BF-16



DOOR
Power Door Lock (Cont'd)

Unlock operation by door lock key switch

Connections

Operations

Door lock key switch L.H.

N > Unlock — N — Unlock Unlock — Lock

1 Power source 12V 12V 12V

5 Ground Ground Ground Ground

7 Key switch Either key switch or door switches are off.
4 Door switch (Key is not in the ignition or all doors are closed.)

N d OFF10 Lock knob switch L.H. _— _ ON (Ground)
(Open)

9 Input siqnal Lock knob switch _

pur sig R.H.
OFF ~~ ON — OFF > ON — OFF

14 Door lock key switch OFF (Openyew (Open) (Ground) (Open) (Ground) (Open) (Open)
16 Lock & unlock switch — —_ —

15 Lock & unlock switch —_ — —

9 Door lock actuator ov ov OV > 12V — OV
(Lock power source) (Approx. 1.0 sec.)

Output signal Door lock actuator
OV 12V V3 (Unlock power ov 7 IV > 0 ov

source)
(Approx. 1.0 sec.)

e The second unlock signal of door lock key switch is counted when it is within approximately 4 seconds of the first signal.
e Lock operation by key is mechanically transmitted to the lock knob switch.
@ Operation of door lock key switch R.H. is the same as L.H.

Key reminder operation

Operations

. Lock knob switch L.H. Lock & unlock switch
Connections

Unlock — Lock — Automat-| N — Lock (Automatically
ically Unlocked Unlocked)

1 Power source 12V 12V

5 Ground OV OV

7 Key switch ON (12V) — Key is in the ignition.

4 Door switch ON (Ground) — Door is open.
ON — OFF — ON

10 Lock knob switch L.H. —_—
(Ground) (Open) (Ground)

9 Input signal Lock knob switch R.H. — —

14 Door lock key switch — —

16 Lock & unlock switch OFF — ON — OFF
(Lock) (Open) (Ground) (Open)

15 Lock & unlock switch —_— _—

9 Door lock actuator OV > 12V > OV OV > 12V > OV
(Lock power source) (Approx. 0.3 sec.) (Approx. 0.3 sec.)

Output signal
3 Door lock actuator OV > 12V > OV OV > 12V > OV

(Unlock power source) (Approx. 1.4 sec.) (Approx. 1.4 sec.)

@ Operation of lock knob switch R.H. is the same as L.H.

BF-17
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DOOR
Power Door Lock (Cont’d)
ELECTRICAL COMPONENTS INSPECTION

DISCONNECT Fe .

€) (A Key switch Key switch

oO Terminals Condition Continuity
83 —_ aa,

—— ® -@ Key is in the ignition. Yes

Key is not in the ignition. No

——-—+8 @

SBF369G

DISCONNECT Fis Door switch
€) an Door switch
ae Zs Terminals Condition Continuity

Driver side Front RH. ;
aa ; Door is closed. No

(ea) Driver side 68) - Ground/ Door is open. Yes
! Door is closed. No
L ee Front R.H. 68) - Ground
woo — Door is open. Yes

SBF370G

sconmecy EE LOCK knob switch Lock knob switch
y Driver side€:) Terminals Condition Continuity

(ws) Passenger sidemm" 2 | 1 >——-, 9 Lock No
®-@

Unlock Yes

[Q]— SBF371G
Door unl i“comes meg BOOK lock Key unlock key switch

Nea) switch :y Terminals Operation ontinui€:) Driver side P Continuity
Key is turned toward unlock Yes

2 Passenger @-@
4 side Except above No

SBF372G

DISCONNECT Lock and unlock switch
€> y Lock and unlock switch

TS. Terminals Operation Continuity

~ iT @-@ Lock Yes
{ -

( es ) Neutral and unlock No
' Unlock Yes

® - @
Neutral and unlock no

{

. . —_

SBF373G

BF-18



DOOR

DISCONNECT

€
Ta

TS.

Door lock
actuator

SBF374G

Power Door Lock (Cont'd)
Door lock actuator

Terminals
Operation

Lock @l

©

6)

€&) CB
R 

TO
)

Unlock

BF-19
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INSTRUMENT PANEL

REMOVAL — Instrument panel assembly
Pay attention so as not to scratch the parts (plastic). During installation, fit the ducting parts precisely.
@ Remove steering wheel. Refer to ST section “STEERING WHEEL AND STEERING COLUMN”.
(2) Remove lower and upper column covers and key escutcheon.
@) Remove driver’s side lower instrument panel.
@ Remove cluster A.
&) Remove meters.

Remove meter harness connector.
© Remove glove box.

Remove clip if a damper is attached.
Remove glove box lamp harness connector.

@ Remove ashtray inner case.
Remove cluster C.
Remove switch harness.

@) Remove audio system parts.
Remove setting screw on audio bracket to instrument stay.
Remove audio harness.
Remove antenna feeder.
Remove pocket deck.

(2 Remove center lower instrument panel.
Remove heater control unit.
Remove cigarette lighter harness.

41) Remove ventilator on the driver’s side.
Remove switch harness.

42 Remove mask instrument R.H./L.H.
(3) Remove instrument panel.

INSTALLATION
Reverse the procedures described above.

BI

Ze (

Paw!

B)

BF-20



INSTRUMENT PANEL

Defroster grille 
@l

MA

EM

Le

EF
EC

Pe

CL

a 

Mr

Metal clip rai ~Qh-cng AT

FA

RA

BR

ST

HA

EL

MBF466A
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INTERIOR AND EXTERIOR

Interior

SIDE AND FLOOR TRIM — Passenger room
CAUTION:
a. Be sure to remove front, center and rear pillar garnishes by pulling them straight out. Use a long

flat-bladed screwdriver when removing metal clips from rear pillar garnish @.
b. Wrap the tip of flat-bladed screwdriver with a cloth when removing metal clips from garnishes.

Metal clip

ne)AY

Metal clip [B)
Carpet removal
and installation

Metal clip & pawl 1]

Metal clip

Ge
Garnish

Metal clip



INTERIOR AND EXTERIOR
Interior (Cont'd)

b

Power window switch

When removing or installing carpet,
instrument panel has to be removed or
carpet has to be cut at the portion
shown by arrow, as carpet is a
one-piece design.

——— ¥

*

\*
Cutting
portion Oc

Instrument panel

BF-23
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INTERIOR AND EXTERIOR
Interior (Cont'd)

ROOF TRIM

Removal — headlining cloth
e Fully recline both front seats for easy access. Remove headlining through front passenger door.
1. Remove sunvisor, assist straps, room lamps and inside mirror.
2. Remove body side welts.
3. Remove front pillar garnishes, center pillar garnishes, rear quarter garnishes and roof finishers.
4. Remove clips and headlining cloth.

Metal clip PN.

YO

ae

ine clip

MBF192A

BF-24



INTERIOR AND EXTERIOR
Interior (Cont'd)

LUGGAGE COMPARTMENT TRIM

MA

EM

LG

EF
EC

AT

FA

RA

Metal clip

B| Pawl

MBF904A
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INTERIOR AND EXTERIOR

Exterior

BF-26



INTERIOR AND EXTERIOR
Exterior (Cont'd)

( Hood front seal

(inAV,
8 4

MBF037A

(3) Windshield upper molding and side
molding

e Upper molding

@) Cowl top seal and cowl top grille

MBF908A

Method 1 Cut off top portion of molding
and clean glass and panel’
surfaces.

Apply sealant to top portion of
molding.

Cut off lower portion S
of new molding.

Finish well to give it a
good appearance.

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 to body

panel, and apply primer to molding and body.

Apply primer.

Glass

Double-faced
Dam rubber adhesive tape* Seatant —/me sealant.

Apply primer.

Fastener

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.

SBFI61E

e Side molding
Mounted with screws

BF-27
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INTERIOR AND EXTERIOR

@ Drip molding and opera window lower molding
Exterior (Cont'd)

A-A B-B C-C

Butyl tape B Butyl tape
Gen

Clip

LB Butyl tape

MBFO039A

() Body side welt © Center mudguard

Outside

SBF454E

SSXXSQY _: Double-faced adhesive tape

MBFO41A

BF-28



INTERIOR AND EXTERIOR
Exterior (Cont'd)

@) Door weatherstrip Rear door partition weatherstrip

Butyl tape ID)

aR
 

R
E

 
KK

 
KK

*

[2] 3.5 mm (0.138 in)
Y

oN
7 Cut offaQ hatched

portion,|

1D]
S

: Butyl tape

MBF042A MBF043A

Q) Door outside molding and door sash molding

Rear door sash molding Front door sash molding

Clip and hook [3}

Rear door
outside molding

Front door

Clip Screw and pawl outside molding

7

—f{ Door outer
cli === — molding

P A Door outer
__-— panel

MBF467A

BF-29
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INTERIOR AND EXTERIOR

Exterior (Cont'd)
(3 Side guard molding40 Rear window upper molding and side

molding (Sedan)
Basically the same as windshield upper molding
and side molding.
Refer to @) Windshield upper molding and side
molding.

4d) Rear window lower rubber seal (Sedan)

Glass

Rear window
lower rubber
seal

Rear waist panel

MBFO66A

42 Trunk lid weatherstrip (Sedan)

There is a mark on the weatherstrip
which should be aligned with the center
of the vehicle.

Vehicle center

Bonding portion

1,

4: Double-faced adhesive tape

Removal:

Heat molding portion to 30 to 40°C (86 to
104°F) with a heat gun.

SBF455A

Raise end of molding and, while cutting off

bonding agent, detach molding.

Installation:

Remove all traces of bonding agent from
body panel. Then clean contact face of body.
Heat body panel and molding to 30 to 40°C
(86 to 104°F) with a heat gun. Then install
molding.

MBF047A

MBF045A

BF-30



INTERIOR AND EXTERIOR

Exterior (Cont'd)
4 Rear combination lamp (Sedan)

Removal Installation
Luggage compartment Heat gun

(|) Butyl
seal

Trunk lid V8\ Heat gun
Heat gun

RE— \

\

©

Z,

\
@ Warm up lamp assembly area to temperature of a little @ Apply butyl seal evenly as it tends to become thin in the

below 60°C (140°F). corners.
@ Warm up lamp assembly area to temperature of a little

below 60°C (140°F).
MBFO50A

45 Sun roof lid weatherstrip

Weatherstrip.
Weatherstrip

Sun roof lid

Roof reinforcement
Roof reinforcement

MBF052A

BF-31
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SEAT

When removing or installing the seat trim, carefully handle it to keep dirt out and avoid damage.

Front Seat

(C) 43
(4.4 - 5.6,
32 .

" (0) 43 - 55 (4.4 - 5.6, 32 - 41) | l

(2.1 - 2.7, 15 - 20)

Anchor bolt tightening sequence:

(1)
(2)
(3)
(4)
(5)

Tighten front inner anchor bolt. \ A 1 26 7, 15 - 20)
Temporarily tighten front outer anchor bolt. . TM
Tighten rear inner anchor bolt. ;
Tighten rear outer anchor bolt. (0) : Nem (kg-m, ft-lb)
Tighten front outer anchor bolt.

MBF195A

BF-32



SEAT

Rear Seat

Wn: Velcro tape

MBF196A
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM

Unit Location

(0) 21 - 26
(2.1 - 2.7, 15 - 20)

Rear limit switch & shoulder
belt buckle switch gr Guide railB assembly >

\ é.

<p | @ 9g

Drive motor 
: ‘nit

ront limi

US switch
Lap belt

Shoulder belt installation
assembly

() 43 - 55
(4.4 - 5.6,
32 - 41)

Lap belt buckle switch
(Driver’s side only)

43 - 55
(4.4 - 5.6, 32 - 41)

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

Control unit Tighten bolts in numerical order
when installing guide rail.

Automatic seat belt and LF
E.L.R. control units

@ Control units are located under
the center of instrument panel.

BF-34



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM
Unit Location (Cont'd)

MA

EM

Guide rail assembly

Shoulder belt
buckle switch

Shoulder belt
buckle assembly

Rear limit switch

LC

EF
EC

FE

CL

AY

PA

RA

BR

ST

BF-35
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM

Wiring Diagram

FRONT LIMIT
SWITCH R. H.
Shoulder belt

FUSE BLOCK ~
(Refer to “POWER xr
SUPPLY ROUTING” Cc,
in EL section. ) 8x
"A > OU

a
Po
cc
Oc
co| | wc

UP

BATTERY t

| @

—
P

R/
B Y

G/
RIGNITION SWITCH

ON or START

DOOR LATCH buckle position
W/L SWITCH R. H.ner thew Door condition FR Bees eR RR

~ Open | Closed x)
oT {-) {-}

13} i) I

ear!
BATTERY (Via fusible

| ink-30A)

qii2

a
\ @
>~

wit
h 

anten
na

feed
er) 

]

(Sub-ha
rness

gt
 H

ye]
 

EE
E

®
 @

E. LR.
CONTROL UNIT

OD] 6Lt P<T 9]
[4[5| @ f2lsixX)

“oa
a @NN

oa

BRY
/W R7

B

G/
Y

R/
Y

a
foe)

(Malin harness)

a

L
. 

H
)

(Fro
nt 

doo
r

harn
ess

G7
B

>) (FEEEH| REEEEH] Ces)

Fee) «= (PEeEEH
sto 017 250—_{(0} 128

olf PA ®
PH ®ope

a

WARNING SEAT BELT
CHIME WARNING Cera a ner

LAMP ot

COMBINATION METER DOOR LATCH
SWITCH L.H.

BF-36

8
Y7

B

Q
e 

@

8 7B

(Room
 

lam
p

harne
ss)

Y
8 7B

w
e

@
)

O

Shoulder belt
buckle position
FRIBetween RR

EFR_ and RR
Qo.
(-}

FRONT LIMIT
SWITCH L. H.



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM
Wiring Diagram (Cont'd)

AUTOMATIC SEAT BELT CONTROL UNIT

~~ 40
39137,

Here S634] 32[30129|26[26(24|22
35]33]5 || ama

o =QaJ>= em a agagr~oijgr ao
\\R@X\N\G9@\ \AN\ANN@g aN ae
d+G ES = ~ddG>>1 G& Va

——

—_-o—_)—_ +

@ta
os

ra
y

Bb

@it
eo

i] ~< Q
)

v9
)

(o
)

C
c z oO @ oO

() : A’T models

(mM): M/T models

oO <
@ite

os
9

)
(oo

)
C

c Zz

a
.

=
)

@ie
o

LZR

LG/B
LG

BF-37

SHOULDER BELT
LOckING CANCELER

SEAT SLIDE
SWITCH

P= FE

oO =

4

E. LR.
SOLENOID

Belt
operating
direction

Current k |Frontward
ow

direction ; Rearward

m
G e

SPA
RS 

B
a]

7

f2

DRIVE MOTOR R. H.

Belt condltton
Festensdiin fasten

{-}
[-} I

HOULDER BELT
UCKLE SWITCH R.H.Ow

n

Shoulder belt
buckle position

Between RRFR FR and RR
9

a
! a

les
RS

E 2
LAP BELT
BUCKLE SWITCH
(L.H side only)

Belt congitioni
ostenedtintastened

C)
(-) !

HOULDER BELT

"|
 O

W

Shoulder belt
buckle position

Between
FRIER ‘ang RR [RR
fo} 9
(-} (-}

REAR LIMIT
SWITCH L. H.

Belt ti
operatindirection
Frontward

owdirection ‘] Rearward
DRIVE MOTOR L. H.

Current k

SHOULDER BELT
LOCKING CANCELER

SEAT SLIDE
SWITCHE

~ LOR.
SOLENOID

(Es

UCKLE SWITCH L. H
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!

2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM

Description

FUNCTION

Shoulder belt buckle is mainly operated while ignition switch is ‘‘ON”’.
Condition (A): Ignition switch is ‘‘ON’’.
When door is opened, shoulder belt buckle is moved frontward and when door is closed, buckle is
moved rearward.
Condition (B): Ignition switch is ‘““OFF’’.
When door is opened, shoulder belt buckle is moved frontward. When the door is closed, buckle will
remain in this position.

(Voltage of output signal is approximate value.)

Ignition switch | OFF OFF ON ON ON ON ON ON ON ON ON OFF OFF OFF OFF OFF

3 ania OFF | ON | OFF | OFF | OFF | ON on | on | ofF | OFF | OFF | OFF | ON | ON ON | OFF
oO
an . . -

s [Front limit OFF | OFF | OFF | ON on | ON ON | oFF | oFF | ON on | on | ON ON | OFF | OFF
= switch

Rear uimit on | oN | ON ON OFF | OFF | ON ON | ON ON | oFF | OFF | OFF | ON oN | ON
Drive motor

we jPowsr source | ov | ov | ov ov ov | 12v 12V ov | ov ov ov | ov | i2v 12V ov | ov
S, for frontward

‘wm [operation

2 Drive motor
pj

6 jPower source | ov | ov | tav 12V ov | ov ov ov | tov 12V ov | ov | ov ov ov | ov
for rearward

operation

~ |eunc- Start Start Start Start
tion Stop | Stop to Moving | Stop to Moving | Stop to Moving | Stop | Stop to Moving | Stop | Stop

eneuioer move move move move
e

buckle Posi- Between Between Between Between
tion Front | Front | Front | Front & | Rear | Rear | Front & | Front | Front | Front & | Rear | Rear | Rear | Front & | Front | Front

Rear Rear Rear Rear

TIMER (ignition switch either ‘““ON” or ‘‘OFF’’)

If limit switch does not operate (when accomplishing frontward operation, front limit switch can not be
turned “OFF” or when accomplishing rearward operation, rear limit switch can not be turned ‘‘OFF’’),
control unit will continue to supply power to drive motor for 15 seconds.

QUICK WARNING (Ignition switch ‘“‘ON’’)
If front limit switch is not turned ‘‘OFF”’ after accomplishing frontward operation, control unit will stop
supplying power 15 seconds later and warning lamp will flash and chime will operate rapidly for
approximately 6 seconds.

REAR LOCK (Fail safe operation)

If quick warning functions twice successively while ignition switch is ‘‘ON’’, shoulder belt buckle will
move to rear position and will remain in the rear position. This function is canceled when the ignition
switch is ‘““OFF’’.

SHOULDER BELT LOCKING CANCELER (Ignition switch ‘“‘ON” or ‘‘OFF’’)
The shoulder belt retractor does not lock belt length for 5 seconds after moving the seat position front-
rear adjusting lever (turning on seat slide switch). While ignition switch is ‘‘ON’’, the system warning
lamp also glows for 5 seconds. This system can be operated independently of ‘‘Automatic Seat Belt
System”.

BF-38



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM
Description (Cont'd)

WARNING

Priority Warning item Ignition switch Indication of warning (Indicating time is approximate value.)
1 Shoulder anchors | ON

ook position, tame ope {LULUock position. ON 1 sec. Continues flashing
Chime OFF

OFF — ON on

LamP ore HU UUUUVUUL
1 sec. Continues flashing

Chime On| Fj f [] I]
OFF __—_——__——

Not rearAnchor on
Rear

6 sec.

ON

Lamp orrHUU |__
: ON 6 sec.Chime OFF [| [|

Not rearAnchor ,
Rear

Within 6 sec.

2 Shoulder belts ON Lamp ON =o

are not fastened. OFF =
. ONChime ore JLILULL

Not fBelts ot fastened

Fastened 100 sec.

ONLamp OFF

. ONChime or HL
Belts Not fastened

Fastened

Within 6 sec.

3 Driver’s side lap |OFF — ON Lamp ON

belt is not fas- OFF

tened. F ONChime or- HULL
Belts Not fastened

Fastened| 6 sec.

ON
Lamp OFF] 6sec. |

Chime ON
OFF

Not fastened
Belts Fastened

Within 6 sec.

4 Normal (All belts |} OFF — ON

are fastened and
ONshoulder anchors Lamp OFF

are in rear lock

position.) ime OFF

6 sec.
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM

WARNING

Description (Cont'd)

Priority Warning item Ignition switch Indication of warning (Indicating time is approximate value.)
1 Move seat front-

rear adjusting

lever.

(Seat slide switch

is turned on.)

ON

Lamp OFF ——

Chime OFF

slide switch OFF — U L_|
E.L.R. ON

solenoid OFF = =

5 sec.

Chime OFF

slide evitch OFF JU
E.L.R. on | Within_s sec.

solenoid OFF 5 sec.

BF-40



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

| Contents
Symptom Chal tt ..0....... 0c ccccccccccccccceeeeeceeeeeeeseeeeeeeeeeeeeeessaaeeneaeeeeeeaseeeeeeaaeeessaeeeeeeeeneseeueesseseaneseeeaneeeeeees BF-42
Prelimimary Check...................ccccccccccceeeeeeeeeeeeseeeeeneeeeeeeeeeeeneeneaeeeaaeeeaaneesaeeeeaeeeeaaeeeeeaseeeaeseeaesseneeeeesseeneeeees BF-43
Main Power Supply and Ground Circuit Check .................ccccccseeeecceseeeeeeeeeeeeeaeeeeeeenaeeeeeeeeestaaenseeneneeseees BF-46
Harness Layout ................ ccc ccecccceccceeececeaeeeeeeeaeeeeeeeeeeeeeseeeeaeesaeeseeeeeeeaaeeaeeeeereaeeceeeeanecaeeeaneeueseenesenseees BF-47
Circuit Diagram for Quick Pinpoint Check. ......................cccccccssecsecceceaeeeeeeeeaeaeeeeeeeseeeaaeeeesenaaneeeeeseaeaenees BF-49
Diagnostic Procedure 1

(Check motor circuit And Stop SIQMalS.).............cccecccsseeeceeeeeeneeeeeeeeeaueeeeaeeeseaeceeaeseeeeseeaeeseeseasagteeaenss BF-50
Diagnostic Procedure 2

(Check door latch Switch CirCuit.)............c.ccccccceccccesseeeeeeeeeeeeecaaeeceesueeeeeaaaeeeeeeaeeseuaneseeseeeeaeeeseeanaesees BF-52
Diagnostic Procedure 3

(Check front limit Switch Circuit.) ........ cc ccccccceseeceeeeeeeeeeseaeeeeceaeeeessaeeeeenseeeeecaueeeeeaeeeeeenseseeaaeenees BF-53
Diagnostic Procedure 4

(Check rear limit SWitCN CirCUit.) ........... cece ceccceeceneecceeeeneeeeseeeeecaeenaaeeaeeseseeeseeeeeeeneeeeeseeeesaaeseaesegees BF-54
Diagnostic Procedure 5

(Check shoulder belt buckle SWitch Circuit.) ............cccceeecceeeeeeeeceeeeeeeneeeeeseeeaeeesaaeeseseasesseaeaeeesanaeeees BF-56
Diagnostic Procedure 6

(Check lap belt Switch Circuit.) 0.00... ccccccceeecccceeeeeceeneeceeeeueeeeecaaeeeeeaaeseseeaaneesenaaeeseeaeseseneessenaeneess BF-57
Diagnostic Procedure 7

(Check warning CHIME Circuit.) .......... ce ceecceeeceneeeceneeeeeseeecseeeecaeeceaeeeceaeeeteaeeeaeeseeeeseseeseeecessaneeeeeness BF-58
Diagnostic Procedure 8

(Check warning laMp Circuit.) 00... eccceeeeeeeeeeceeeeeeeseeeceeesecaeeceaaereneeesuaeeeeeaeeseauseeeneseeaeeseneseageestages BF-59
Diagnostic Procedure 9

(Check shoulder belt locking Canceler Circuit.) ........... ec ceeeceeneeeceeeeeeeeeeeeeessaeeeeaeeseaneseeeseeneeeenes BF-60
Electrical Components Inspection. .....................cccccccccccceecceeeeeeeneeecaeeceeesaeeeaeeeeeeseaeeseeesaeseaneeeeeeaaesaneseeeees BF-62

Since left and right component parts are basically the same, harness layout and methods for electrical
components inspection are shown for one side only.
Although methods for checking component parts on both sides are described in the flow chart, making
it easier to troubleshoot, apply checking procedures to either side that have malfunction. during trouble
diagnoses.
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Symptom Chart

BF-63 Seat slide switch Oo Oo

BF-62 Motor Oo Oo

houl I |BF-62 | & cS) ou der belt buckle O O
‘a | switch

x
BF-62 | | Door latch switch O O 1)

BF-62 Rear limit switch oO O e) oO

5 BF-62 Front limit switch oO oO oO O
3°
o

o BF-63 Seat slide switch fo) O

2
5 BF-63 Lap belt switch O eo)

5
Qa

E BF-62 Motor O 1)
fo}

(e) 2 .
% BF-62 | @ Shoulder belt buckle O O
<= + | switch
8 a)
ig BF-62 Door latch switch Oo e) e)

BF-62 Rear limit switch O e) @) oO

BF-62 Front limit switch Oo O oO Oo

— |E.L.R. control unit e) i)

— | Warning chime O Oo

— | Warning lamp O e)

BF-60 | Procedure 9 e) e)

BF-59 | Procedure 8 oO

BF-58 | Procedure 7 O
o

5
3 BF-57 | Procedure 6 O
8

oa
2 BF-56 | Procedure 5 O

8
S BF-54 | Procedure 4 e) O oO e)

ran) 7
BF-53 | Procedure 3 O Oo e) e)

BF-52 | Procedure 2 Oo e)

BF-50 | Procedure 1 oO oO

es]
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a2>338
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G
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=O
os
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Cc
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Preliminary Check

PROCEDURE 1

START

'
e Turn ignition switch and all other electrical switches ‘‘OFF’’,

and close door. MA
e Disconnect negative cable from battery.

e@ Open door.

al

e@ Move shoulder belt buckle to center (not rear lock position and
not front stop position) by wrench supplied in tool bag or equiv- EM
alent.

e Close door.
e@ Connect battery cable. LC

STEP 1 y EP
Does shoulder belt buckle move frontwards? Yes Go to Diagnostic Procedure 2. EC

Y

(See page BF-52.)
{No FE

Open door.

CLSTEP 2 y

Does shoulder belt buckle move frontwards? No
>(Go to @ on next page.)

{Yes MT

Close door, and turn ignition switch “‘ON”’.

AT
STEP 3 y

Does shoulder belt buckle move rearwards? No ,| Go to Diagnostic Procedure 4. FA
(See page BF-54.)

{Yes

END RA

®
| BR

Turn ignition switch ‘‘ON”’.

ST
STEP 4 Y

Does shoulder belt buckle move rearwards? Yes , | Go to Diagnostic Procedure 2. BF
(See page BF-52.)

{No

Close door. Ly A

STEP 5 y

Does shoulder belt buckle move rearwards? No Go to PROCEDURE 2 in Main Power Sup- el
ply and Ground Circuit Check.

Yes (See page BF-46.)
Then go to Diagnostic Procedure 1.

(See page BF-50.)

Y

Go to Diagnostic Procedure 3.
(See page BF-53.)

BF-43



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Preliminary Check (Cont'd)
PROCEDURE 2

START

e Fasten all seat belts.

e@ Open L.H. door.

e Close other door(s).

e Turn ignition switch ‘ON’.

STEP 1 Y

Does warning chime sound for 6 seconds after turning on No | Go to Diagnostic Procedure 7.
the switch? - (See page BF-59.)

Yes

STEP 2 v

Does warning lamp flash? No , | Does warning No
~~ | lamp glow?Yes P giow

Yes
Y

Go to Diagnostic Procedure 9.

(See page BF-60.)

Go to Diagnostic Procedure 7.

(See page BF-58.)

Y

Close door.

STEP 3 Yv

Does warning lamp flash after L.H. shoulder belt buckle Yes _| Go to Diagnostic Procedure 4.
has reached rear lock position? - (See page BF-54.)

No
Y

Unfasten L.H. shoulder belt.

STEP4 Y
Does warning chime sound for 6 seconds and warning

lamp glow for 100 seconds after shoulder belt is unfas- No
tened?

Yes
Y

Fasten shoulder belt.

Y

Unfastened R.H. shoulder belt.

CY

BF-44

, | Go to Diagnostic Procedure 5.

(See page BF-56.)



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses
Preliminary Check (Cont'd)

cy

STEP 5 |
Does warning chime sound for 6 seconds and warning No ,| Go to Diagnostic Procedure 5. @
lamp glow for 100 seconds after shoulder belt is unfas- - (See page BF-56.)
tened?

Yes MA

e Fasten shoulder belt.

e@ Turn ignition switch ““OFF”’. EM
e Unfasten L.H. lap belt.

e Turn ignition switch “ON’”’.

LG

STEP 6 d EF &
Does warning chime sound for 6 seconds and warning No ,| Go to Diagnostic Procedure 6. ECG
lamp glow for 6 seconds after turning on the switch? - (See page BF-57.)

Yes FEY
e Fasten L.H. lap belt.

e Turn ignition switch “OFF”’. CL

e Turn ignition switch “ON’’.

Mr
STEP 7 Y

Does warning chime sound for 6 seconds after turning on , | Go to Diagnostic Procedure 6.

the switch? - (See page BF-57.) AT
Yes

No
Y

END
FA

RA

BR

ST

HA

EL
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

€) ) Sd @) connectors

fay
HF |_|

21x XC | 44|_|2N1T 1 [1 I I |
W/R

P

R/B

ie OF

“ SBF763F

Vas foyL__
137| [|

xX =| (Li Iss)
LCE pal : fe

(145)

SBF764F

Terminal
L.H. side: @9 and 67
R.H. side: @ and @

€)

C.U. |
connectors

‘ad o~

So C.U. 10-pin connector

SBF765F

Main Power Supply and Ground Circuit Check

PROCEDURE 1

Main power supply

Battery voltage existence condition

Terminals Ignition switch “ON” eee ae
@f) - Ground Yes No

@2) - Ground Yes Yes

69) - Ground Yes Yes

@ - Ground Yes Yes

Ground circuit

Terminals Continuity
@9) - Ground Yes

62) - Ground Yes

- Ground Yes

PROCEDURE 2

Power supply for motor drive

Terminals
Battery voltage exist-

ence

L.H. side 69) - Ground Yes

R.H. side @) - Ground Yes

Ground circuit for motor drive

Terminals Continuity

L.H. side 62) - Ground Yes

R.H. side @ - Ground Yes
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Harness Layout

Main harness (Dash side) Room lamp harness
[E] Door harness

Main harness
(Trunk room)

[p) Main harness (Body)

SBF945F

Room lamp harness 1B Door harness (B11) Door latch switch L.H.
(028) Door latch switch R.H.

Front limit
switch L.H.

%

ar
.

x
. S y

=s

&

SBF946F Z| SBF947F

Main harness (Dash side)

(tt?) Circuit

2-point motorized
automatic seat belt
control unit

E.L.R. control unitfF oS
Dp \ ss

PL

SBF948F
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses
Harness Layout (Cont'd)

Main harness (BodB) ( y) (121) Rear limit switch
and shoulder buckle switch R.H.

7 - (1120) Drive motor A= Drive motor L.H.
Rear limit switch and

#, shoulder buckle switch L.H.

il Body ground

Lap belt buckle switch L.H.

E.L.R. solenoid L.H.

(7) E.L.R. solenoid ©)
R.H.

SBF949F

Main harness (Trunk room) iW

(j ory

] i!

SO

Body ground —

SBFO50F
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Circuit Diagram for Quick Pinpoint Check

DRIVE MOTOR R. H. DRIVE MOTOR L. H. o oo

ti tS e e @l
@ (&) ®) () 2 ©

@) aan @ =a 58 MA
“ =“ nN oOo o REAR LIMIT @ © EM

Ke Yo YM SWITCH R. H.

2x ») ,- Oo .
> re SHOULDER BELT LC
te 2 O BUCKLE SWITCH RH.
K , a J » a< (¥) (8) _ Ne) (f) Kc)

: REAR LIMt7 ERE GF &
co SWITCH L. H. EC
= Ne} [ ]

< ° Gat ®
ee SHOULDER BELT

og 2° BUCKLE SWITCH L. H EE
Zz ral Wsow =e ” Git
Sr EZ FRONT LIMIT$5 29 . Qa SWITCH _R. HL CL

3 Cleat)
. wu [Q © ° FRONT LIMIT 0
=< iP SWITCH L. H. MT

(ep) - gy
z . Catofons

re g DOOR LATCH @)m=z To < SWITCH RH. G AT
ao Pit as 0 fo of {11
im nasi " .uJ DOOR LATCH (=)5 ao rs SWITCH _L. H. @)s

i in oo FA~O

: IN “
~WwW Ne)

xt
@ XN

»

st oO oO on

aw NN LAP BELT BUCKLE SWITCH
| | (L. H. Side only) BR

| | Jj1

®)
SHOULDER BELT BOS ©) ST
LOCKING CANCELER R.H.

SEAT SLIDE SWITCH
(= ‘

Oaa BF
E.L.R. SOLENOID

@) LJ (3)
© == HA

SHOULDER BELT
. LOCKING CANCELER L. H.

FASIIRS AT S SWtilt SEAT SLIDE SWITCH EL

ic |- cH 2)
> Se E.L.R. SOLENOID

5 7 Ld @ a
faqea

az ie ‘
wid “

on

MBF880A
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

oA(145) C.U. 10-pin connector €) HS
DISCONNECT

LG

io
é f

L.H. side Ta) Tal R.H. side

[| |_| 41|_ |45|
eal CT} (CLT

LG/B G/B G/W

‘a o

Diagnostic Procedure 1

START

qi

SBF766F

(B] DISCONNECT mo
(145) C.U. 10-pin connector HS.

Tal Terminal
[T lat 1] L.H. side: @8)
[38] TJ R.H. side:

ry

|
SBF767F

CHECK MOTOR CIRCUIT.
1) Disconnect 10-pin connector from

control unit.
2) Check continuity.

N.G.
|___»(Go to @ on next page.)

Yes
|___»(Go to below.)

C.U. 10-pin
connector

{45!
44146] j

W/R

DISCONNECT

HS.

Frontward
operation

LG/B

Rearward
operation

LG/B

Frontward
G/w operation

Rearward
GW .

operation
B

SBF768F

Terminals

L.H. side @ -
R.H. side -

Continuity should exist.

O.K.

EB ‘
Does continuity exist?

Terminals

L.H. side - Ground

R.H. side - Ground

No

‘

CHECK MOTOR OPERATION.
Check shoulder belt buckle movement.

O.K.
|__»(Go to © on next page.)

[E r
-

on.H. side
DISCONNECT

> &TS.

LG/ep }51| Drive motor
52| Connector

bY

LG

bd

‘|

R.H. side
DISCONNECT

€
51

52} connector

b
s

Drive motor

o
SBF770F

G/wW

N.G.
Y

Go to DRIVE MOTOR ASSEMBLY in NG. Replace drive motor
Electrical Components Inspection. (See assembly.
page BF-62.)

O.K.
Y

Replace guide rail assembly.

|
. . Yes .

1) Disconnect connector from drive »| Repair harness.
motor assembly. There will be incorrect

2) Does continuity exist in at least one grounding.
point?

Terminals

. 6) - Ground
L.H. side @ - Ground

; 61) - Ground
R.H. side ® - Ground

No
Vv

N.G.
Check drive motor harness for incorrect
grounding.

Repair drive motor har-

v

ness.

O.K.
Y

Replace drive motor assembly.

BF-50



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

C.U. 10-pin
connector

a4 DISCONNECT

fall
{_] |
(ss[4o]_[ |

LG/B
LG

BSL.H. sid y ’ €

Drive
motor connector

DISCONNECT

51

LG/B 52

*

C.U. 10-pin
connector

DISCONNECT = DISCONNECT

&) RH. side y” &)
TS.

(M120) Drive
motor connector

Diagnostic Procedure 1 (Cont'd)

®

a |
1) Disconnect connector from drive

motor assembly.

2) Check continuity.

N.G.

Terminals

@® - @L.H. side
- ®
- &R.H. side
- @

Continuity should exist.

O.K.
Vv

Repair harness.

Check drive motor harness for open

circuit.

N.G.

Y

O.K.
Vv

Replace drive motor.

|
| CHECK STOP SIGNAL.

1) Move shoulder belt buckle to center

(not rear lock position and not front).

2) Check continuity.

N.G.

Repair drive motor har-

ness.

fifo
4i| {45 51

CORY 3
G/W G/B

G/B

‘m
nas

SBF769F:

DISCONNECT ~~(145) C.U. 10-pin vols
connector HS

0 Terminal
| | 43 L.H. side: @
[ | |42 R.H. side: 4

Y/B Y/L

me

SBF771F

(145) DISCONNECT =
sien €) [HG
connector

Terminal en ES
LH. side: @ CEET Te bey ovr
R.H. side: @

=

SBF773F

Terminals

L.H. side - Ground

R.H. side @ - Ground

Continuity should exist.

O.K.

| Go to Diagnostic Proce-

dure 3

(See page BF-53.) and

return to next step.

v
1) Disconnect 16-pin connector from

control unit.

2) Check continuity.

N.G.

Terminals

L.H. side @8) - Ground
R.H. side @5) - Ground

Continuity should exist.

_O.K.

, | Go to Diagnostic Proce-

dure 4

(See page BF-54.) and

return to next step.

v_

Is this the second time? Yes

Y

Replace control unit.

No
v

Reinstall any part removed.

Vv

Go to PROCEDURE 1 (START) in Pre-

liminary Check.

(See page BF-43.)

BF-51
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

DISCONNECT
Diagnostic Procedure 2

Check door latch switch harness for
open and short circuit.

Vv

(als C.U. 16-pin
HS. connector .

Terminal START Replace control unit.
lasxjC_]| | L.H. side: @ KY

A261 | | | R.H. side: @6 es
f . O.K. | . CHECK DOOR LATCH SWITCH CIR- _»J| Is this the second time?

CUIT.
1) Disconnect 16-pin connector from No

. 2 + control unit. y
2) Check continuity. Reinstall any part

_SBF774F Termi- Door Conti- removed.
iB] nals condition nuity
EY (5) C.U. 16-pin (D1!) Door latch @ - Open Yes Y
€ connector switch connector J] 1H St6° | Ground |“ Close | _ No Go to PROCEDURE 15) Sd L.H. side €> RH. side @) - Open Yes (START) in Preliminary5) [aq —_ Ground Close No Check.

2X Td (See page BF-43.)
ian im fp N.G.

a : xL 1) Disconnect door latch switch connec- |»! Repair harness.
tor.Chd 2) Check continuity.

/ 8 TerminalsC.U.(5) -pin . @ - @
connector * (028) L.H. side (2) - Ground
€=e latch €) 5 : )

switch connector RH. side ® - GroundSe 4 R.H. side va KC CT))
Continuity should exist.

g A OK,
YCh Yes

Does continuity exist? p| Repair harness.
8 There will be incorrect

oo Connector Terminals grounding between ter-
= SBF775F LH. side Oi) @ - Ground minals @) and @ or @)

a R.H. side @) - Ground ;

€

Connector
L.H. side:

{No
R.H. side: (028) O.K.

Go to DOOR LATCH SWITCH in Electri- >»! Reinstall any part
cal Components Inspection. (See page removed.
BF-62.)

a | N.G. i
Harness color
L.H. side: R = Go to PROCEDURE 1

Check.
(See page BF-43.)

Y
N.G.

Repair door latch switch
harness.

1 0.K.

Replace door lock assembly.

BF-52



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

[A] Disconnect [3 Diagnostic Procedure 3
C.U. 10-pin a
connector HS.

fal Terminal 1 unia a LH. side: @ START Replace control unit.

L[ Js2{ VJ R.H. side: AYes

e y

CHECK FRONT LIMIT SWITCH CIRCUIT. | 9-K-| Is this the second time?
1) Disconnect 10-pin connector from -

. No
SBF —_ control unit.

2) Check continuity.

8) (145) cu. 10-pin Shoulder y
connector DISCONNECT = Termi- belt Conti- Reinstall any part

is nals buckle nuity removed.
HS. 

position

At front NoFrontward -operation L.H. side ae Not at Yes
LG) front

° @ | Atiront No Y
R.H. side Not at Go to PROCEDURE 1a] Ground Yes . eo37139 Rearward front (START) in Preliminary

[38140] N operation Check.

Ss) BF-43.P fic wk ) check drive motor for operation. (See page )
LG/B

R.H. side 5 N.G.
Frontward

“4445 G/w operation vy
Gis 4, 1) Disconnect connector from front limit N.G. Repair harness.

switch. -

(5)

?

f=)
CT Jat sl

,_|44]46)) cw_ Rearward
ey i operation

G/B wAXB

SBF768F

(15) C.U. 10-pin (R) Front limit
connector switch

DISCONNECT a connector
L.H. side DISCONNECT ss

fol TS
[ | [|
ec fice

YY ~~

2

neyC.U. 10-pin
connector =

a tein na see DISCONNECT
HS. BY

fo Front limit 1S.
[ | a3|_ | switch
L | 14 connector oll

J
1

Y/L

2

rey.

2) Check continuity.

Terminals

- @
@ - Ground

(QHD , Cates» )
®-@

@ - Ground
(CutOT) , Cates) )

L.H. side

R.H. side

Continuity should exist.

jox

(Go to @ on next page.)

SBF779F

BF-53
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses
Diagnostic Procedure 3 (Cont’d)

D) : Front limit switch
DISCONNECT ead

€&) TS. Connector

®

|
—

Repair harness.

There will be incorrect

grounding between ter-

minals @) and @ or
and ().

Replace guide rail

assembly.

Repair front limit switch

-)

SBF773F

(145) C.U. 10-pin Drive
connector motor connector

4 DISCONNECT DISCONNECT

L.H. side €)

harness.

Replace control unit.

Vv

Does continuity exist? Yes"

} LH. side: Connector Terminals
VIB L.H. side 3) @ - Ground

R.H. side @ - Ground

a o

No
v

Front limit switch connector Go to FRONT LIMIT SWITCH in Electri- | 2:
ary «(lS cal Components Inspection. (See page

TS. BF-62.)

[i tof] RH. side N.G.
Vv

v/6 Check front limit switch harness for N.G.
open and short circuit. 7

oo :
O.K.

_ Vv

Replace front limit switch.
SBF780F

(iS) ame Diagnostic Procedure 4
Tels]

connector START

Terminal jc | bs}
L.H. side: @ Li {ft ] | Bey oR
R.H. side: @5

G/Y

CHECK REAR LIMIT SWITCH CIRCUIT.
1) Disconnect 16-pin connector from

control unit.

2) Check continuity.

Shoulder
Termi- belt Conti-

nals buckle nuity

position

® At rear No

L.H. side Ground Not at Yes
rear

® At rear No
R.H. side Ground Not at Yes

rear

1B Check drive motor for operation.

4Yes

O.K.
Y

Is this the second time?

No

v
Reinstall any part

removed.

Y

jn

(Go to ® on next page)

_Sfall
|_| |_| 51
[38/40 LJ LG/B 52

LG/B LG
LG QQ |

em

C.U. 10-pin (M120) Drive
connector motor connector

DISCONNECT = DISCONNECT
. ets5. GE) BH side y”.

Sal
[| [41] [45 51
L | L' 52

G/W G/B
G/B

m

SBF768F

BF-54

Go to PROCEDURE 1

(STEP 3) (See page

BF-43.) or PROCEDURE 2

(STEP 3) (See page
BF-44.) in Preliminary

Check.



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses
Diagnostic Procedure 4 (Cont'd)

Rear switch

DISCONNECT - assembly DISCONNECT
oie connector &>

HS.
fe)

co | Es|_]
L [| | [36

L.H. side G/Y GIY

C.U. 16-pin lg

connector
fo)

| (aie| ae o B
“ DISCONNECT p—=

DISCONNECT ag Rear switch (Bs
&> 4 assembly TS.

connector 5

Xx XxIc I Tis] CT Te3{]
LT tT yy J

R.H. side Gr G/R

C.U. 16-pin
connector *

fe)

| |56|
:

~) o

= SBF772F

Rear limit switch assembly connector
DISCONNECT = L.H. side:

TS. R.H. side: (1121)
Oo Harness color

[ [53] | L.H. side: G/Y
R.H. side: G/R

SBF777F

®

, NG ) @l
1) Disconnect connector from rear ‘4-1 Repair harness.

switch assembly. -
2) Check continuity. MA

Terminals

@) - © eM
L.H. side - Ground

(Gad | )

R.H. side - Ground

(QHD , )
EP &
EC

Continuity should exist.

O.K. FE.

2 Y
Does continuity exist? Yes” Repair harness. CL

"| There will be incorrect
Connector Terminals :grounding between ter-

L.H. side @) - Ground minals ® and @ or ® Nn
R.H. side Cai2t> @ - Ground nas

— and 63).

AT
No

Vv

Go to REAR LIMIT SWITCH in Electrical | 2-: (Go to ® on preceding PA
Components Inspection. (See page page.)
BF-62.)

RA
N.G.

‘Vv

Check rear limit switch harness for N.G. Repair rear limit switch BR
open or short circuit. | harness.

v

Replace rear switch assembly.

BF

HA

EL

BF-55



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Diagnostic Procedure 5
DISCONNECT a Terminal

fra LH. side: 3) ;(145) R.H. side: 62 START Replace control unit.
C.U. 16-pin 

Anector x) x[C 3/34 | Yescon aN |

O.K.VIL | v8 | CHECK SHOULDER BELT BUCKLE p| Is this the second time?
——, SWITCH CIRCUIT.

1) Disconnect 16-pin connector from No
control unit.

ree 2) Check continuity when shoulder belt y
an buckle is at rear lock position.
= SBF781F Reinstall any part

Termi- | Shoulder Conti- removed.
f=} : nals belt nuity

C.U. 10-pin connector -(us) DISCONNECT L.H. side ® Fasten vesa Ground | Unfasten No

. . HS. RH. side @ - Fasten Yes y

L.H. side R.H. side Ground | Unfasten No Go to PROCEDURE 2

(Oo) (STEP 4) in Preliminary
CT lat sl [=] if shoulder belt buckle is not at Check.
LI /_ [e4lss}} rear lock position, set it to rear (See page BF-44.)

—|— lock position.
B G/B GMW

W/R B N.G

. N.GSBF782F] | 4) Disconnect connector from rear _»| Repair harness.
switch assembly.

iC] (14s) C.U. 16-pin connector 2) Check continuity.
€) €&) Terminals

D) Ms: @ € osRear ee L.H. side @) - GroundXC3B1 | Jlassembly Baty (CHIT , CIB )
|i tT Tt | connector ®- @

Y/B ,Y/B R.H. side 64) - Ground

. (GoD, GB )

54] | | Continuity should exist.

(t45) OK
C.U. 16-pin le ID) TM
connector — Y. Yes
© aN eS Does continuity exist.? »| Repair harness.* fag TS There will be incorrectHS side ; a Connector Terminals grounding between ter-MS om T L.H. side @) - Ground minals 6) and 6) or 6

a y -Cr connector R.H. side Cui21) 8) - Ground and 6).

[Q] Y/L= 2 {No
nd KK.

=a Go to SHOULDER BELT BUCKLE | "5 (Go to ® above.)
SWITCH in Electrical Components

‘ 8 Inspection.
LS og (See page BF-62.)

> SBF783F [N G

N.G.DISCONNECT Connector Check shoulder belt buckle switch har- »| Repair shoulder belt
Vt L.H. side: ness for open or short circuit. buckle switch harness.

TS. ,
R.H. side: OK

5 Harness color _
L.H. side: Y/B .el | | | R.H. side: Y/L > Replace y ear switch

~ SBr7e4e

BF-56



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

DISCONNECT C.U. 16-pin
connector

Xx]
||| L_]sol_|

fp
SBF785F

E DISCONNECT [——-
€) y,HS.

(145)
C.U. 16-pin
connector

me SBF786F

€) (4

Lap(ut) €) y”|
buckle
switch

71

:
connector

G/L

DISCONNECT

BO
R

_

L/R

Lap belt switch
connector

SBF787F

Diagnostic Procedure 6

START Replace control unit.

Y

Yes

@)
CHECK LAP BELT BUCKLE SWITCH

CIRCUIT (L.H. only).

1) Disconnect 16-pin connector from

control unit.

2) Check continuity.

O.K. Is this the second time?

Y

No

Y
Reinstall any part

removed.
Terminals Lap belt Continuity

Fasten No

® - Ground Unfasten Yes v
Go to PROCEDURE 2

N.G. (STEP 6) in Preliminary
Check.

(See page BF-45.)

1B] |
1) Disconnect lap belt switch connector. N.G. Repair harness.
2) Check continuity. -

Terminals

@ - @
@2) - Ground

(AD , Cats )
Continuity should exist.

O.K.

bh

Does continuity exist? Yes | Repair harness.
: '| There will be incorrect

Terminals .
@ - Ground grounding.

No

Vv

Go to LAP BELT BUCKLE SWITCH in

Electrical Components Inspection.

(See page BF-63.)

O.K.
|__p

N.G.

Y

(Go to ® above.)

Check lap belt buckle switch harness

for open and short circuit.

N.G. Repair lap belt buckle

switch harness.

O.K.

y

Replace shoulder belt buckle assembly.

BF-57
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

LAa (145) C.U. 16-pin connector
DISCONNECT -

Vialn

HS

G/B
Cc {33

|

Note:
Ground intermittently.

SBF788F

Diagnostic Procedure 7

START

Y

CHECK WARNING CHIME CIRCUIT.

1) Disconnect 16-pin connector from

control unit.

2) Check warning chime.

onsC.U. 16- Br (M28)
gonector

Combination meter(128 ) onnecto
€> ‘a4a4

Toaa

O.K.
+——>(Go to @ below.)

Terminals Method Result

Ground inter-
- d@) - Ground mittently. Soun

N.G.

|B Y

SBF791F

Is this the second time?

| =

van 1) Disconnect connector(s) from combi- N.G. Repair harness.
g/8 G/B nation meter. -

2) Check continuity.

Terminals

®- @
o © SBF789F

Continuity should exist.

IC) ‘Combination meter connectorcame ombination OK.

ols: te)

TS. Vv

Does continuity exist? Yes | Repair harness.
Tes Terminals "| There will be incorrect

G/B @ - Ground grounding.

No

ID yv
= Check battery voltage existence. N.G. Repair harness.

SBF790F Toni '| For details, refer to
erminals

1D _ @ - Ground POWER SUPPLY ROUT-
Combination meter connector ING in EL section.

€ y” Battery voltage should exist.
TS.

O.K.

eRe| x Is this the first time? Yes | Replace warning chime.
G/R id

No

DO Yes Replace control unit.

Y

No
Vv

Reinstall any part removed.

Vv

Go to PROCEDURE 2 (START) in Pre-
liminary Check.

(See page BF-44.)
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Diagnostic Procedure 8(45) cu. 16-pin
€> connector

5 ad START
pie @l

34L | {| at {
CHECK WARNING LAMP CIRCUIT. O.K.

+——>(Go t below.1) Disconnect 16-pin connector from (Go to ®@ below.) MA
control unit.

SBF792F 2) Check warning lamp. eM

Terminals Result

(8) (145) c.u . 16-pin connector ® - Ground Glow
Y N. ;

[Sd (129) Combination meter 3] G LC
connector ¥

DISCONNECT “POP< (on) y.. 1) Disconnect connector from combina- |N-G-| Repair harness. EP &
Litt B44 - tion meter. - EC

T | 2) Check continuity.
vis | 28 | °F] Terminals FE

— VIG @ -
[ Continuity should exist.

SBF793F OK EL

C) Combination meter connector iB Vv
Yes | Repair harness MTDISCONNECT [TS 2 Does continuity exist? .

€) TS. Con) Terminals There will be incorrect
@) - Ground grounding.

HHH | —— ar
Y t

Y
Check battery voltage existence. N.G. Repair harness. FA

HD O Terminals For details, refer to
= @) - Ground POWER SUPPLY ROUT-

SBF794F| | Battery voltage should exist. ING in EL section. RA
O.K.

Is warning lamp bulb burn out? €S | Replace bulb.

No

¢ ® ST
Y

Is this the second time? Yes | Replace control unit.

NoY

Reinstall any part removed.

HA
Y

Go to PROCEDURE 2 (START) in Pre-

liminary Check.

(See page BF-44.)

EL

BF-59



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

Shoulder belt locking canceler connector Diagnostic Procedure 9
DISCONNECT | BS L.H. side: (f1106)

&) A (1106)
R.H. side: (1117) START

[e)

le|_|

Aa :
q © Does battery voltage exist between ter- No ,| Repair harness, harness

minal 6) and ground? | connector and fuse
= between battery and ter-

SBF795F Yes minal @

(BI Shoulder belt locking canceler connector y
omeomeer (agg LH. side: (#106) y” Go to SEAT SLIDE SWITCH in Electrical |N-S-| Reptace seat slide

HS. ay side: (11117) 1s. Components Inspection. switch.
3121 0 O (See page BF-63).

E.LR. 62] | |

L.H. R.H. LH. # RH. TB,
side | | side side | side v

! Does continuity exist? No ,| Repair harness and har-
LL ° SBF796F Connector Terminals ness connector.

L.H. side @® - @
R.H. side CoD) @ - @

DISCONNECT =

4S Yes

:

cu aol fav Does continuity exist between terminals | YS | Repair harness.
H @) and ground, and @) and ground? '| There will be incorrect
| grounding.
1 No
KA re

= Ad

SBF797F! | Does battery voltage exist between ter- No ,| Repair harness, harness
'D] minal and ground? connector and fuse

a | eR Vos between battery and ter-
HS. minal (0.

S
E.L.R. ue Vv
CU: R/B | Does continuity exist between terminal No ,| Repair harness, harness

@ and ground? | connector between termi-
\ Ome nal and ground.vee @ 9

SBF798F (Go to ® on next page.)

DISCONNECT a

HS.

°9] | |
E.L.R.
CU. 2B |

a e

SBF799F

BF-60



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses
Diagnostic Procedure 9 (Cont'd)

[F CONNECT me Cy
HS.

o Tals

C.U BR/W BR Does battery voltage exist for 5 sec- No ,| Replace E.L.R. control
R.H. 1 | LH. onds and then go off when moving seat “| unit.side | | side . in 9

WL front-rear adjusting lever? MA

= Terminals
= L.H. side @ - Ground

SBF800F R.H. side ©) - Ground EM

Yes
Shoulder belt locking
canceler L.H. side: = Le

R.H. side: (1117) TS. Y N
Does continuity exist? © | Repair harness and har- EF

Oo Connector Terminals ness connector.DISCONNECT [ [63 | CH side cD) ®-6 EC
& BR/W BR _—

= oo R.H. J LH. R.H. side oD) © - ©
© |5l4 side | side —_ ® - @ EE

| VR = © -
BR/W BR

Yes
R.H. , | LH. CL
side | | side

X ° ( Y

Does continuity exist between terminals Yes" Repair harness. MT
Te @ and ground, and (5) and ground? There will be incorrect

(145) C.U. 16-pin connector digs e Disconnect connectors CM106 , grounding.
{_|24] [28] | | | No

BR | | BR/W EA

fj v
6-----/ Does continuity exist between terminal No Repair harness and har-

SBF801F| | 64 and ground? "| ness connector between RA
€64 and ground.

DISCONNECT rein Y - Yes
4 Vv BR
HS. (M69) ate Replace shoulder belt locking canceler

o {5 i (1106) (shoulder belt retractor assembly).
Ct] (H117) ST

|
ane BF

SBFB02F HA

im Shoulder belt locking
canceler

DISCONNECT. TE LH. side: (#1106) EL
TS. R.H. side: (1117)

O

LI | {64}
B

ad o

= SBF803F

BF-61



2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

DISCONNECT hh

TS.

2

cmd

Bon a
Push

SBF574E

DISCONNECT et

@) ia
(—# 53]

an o
SBF575E

DISCONNECT y.

| Os.
Magnet

®
\54|55,—emmm,

S\

OISCONNECT =

> a
——a—-

51

LC oO
o

i]
t
t
t
A

Mem
e 

e
w

e
 

e
e

e
 

w
e

e e _/
SBF576E

DISCONNECT RFs

TS.

Gai)

bat SBF577E|

Lengthen

SBF578E

Electrical Components Inspection

FRONT LIMIT SWITCH

Condition Continuity

Pushed No

Released Yes

REAR LIMIT SWITCH

Condition Continuity

Pushed No

Released Yes

SHOULDER BELT BUCKLE SWITCH

Condition Continuity

Move magnet toward buckle switch. Yes

Move magnet away buckle switch. No

DOOR LATCH SWITCH
(Built-in door lock assembly)

Door condition Continuity

Open Yes

Closed No

DRIVE MOTOR ASSEMBLY

Terminals
Drive belt operation

Lengthen

® S)

§) 6)
&) &) Shorten
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2-POINT MOTORIZED AUTOMATIC SEAT BELT SYSTEM — Trouble Diagnoses

DISCONNECT =
Noo}€) 4

SBF579E

OISCONNECT =

€) 4
Cr jee

>) —

; + _J

f

SBF804F

Electrical Components Inspection (Cont'd)
LAP BELT BUCKLE SWITCH
(Built-in lap belt buckle for L.H. side)

Condition Continuity

Fastened

Unfastened

No @l

Yes

SEAT SLIDE SWITCH
(Seat slide inside rail)

MA

EM

Le
Condition Continuity

Move seat front-rear adjusting lever

Release seat front-rear adjusting

lever

Yes EF
EC

No

BF-63
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SUN ROOF

Wiring Diagram

SUN ROOF MOTOR ASSEIGNITION SWITCH MBLY
ON or START ( Power relay-I.,-ll.Limit switch-I.-Il and

Solenoid are built-in. Do not disassemble.

BATTERY (Via fusible
| ink-30A) SUN ROOF SWITCH

(Slide switch)
CLOSE | NJ OPEN8 7 ] 0[-) 7] a 2 O O

G 3 O

@
oy don 7 i (Tilt switch)

W/B CS) ; UP. Nj DOWN

CIRCUIT BREAKER-1 H B 7 Ae) ©
@ 6 O
>

cD) (Room lamp harness)
w/B-———_—_

2 weg i(Main harness)
POWER WINDOW RELAY

G
he

e
eo

s!

MBF159A

Electric Sun Roof
e After any adjustment, check sun roof operation and lid alignment.
e Handle finisher plate and glass lid with care so not to damage it.

It is desirable for easy installation to mark each point before removal.REMOVAL — Sun roof assembly
Fully close or tilt up sun roof lid assembly. Fully open sun roof shade assembly. Remove clips and
side trim.
Close sun roof lid, and remove the six nuts from the back of the sun roof lid.
Lift out sun roof away from roof.
Pull sun roof shade forward.
Remove the four shade locks located beside sun roof shade.
Remove sun roof shade.
Remove sun roof motor assembly.
Disconnect interior lamp harness.
Disconnect front and rear drain hoses.
Remove nuts and bolts securing sun roof rails.
Remove sun roof rail assembly.SEC©COLKVR@

OOGHONH 
O
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SUN ROOF
Electric Sun Roof (Cont’d)

Sun roof lid
assembly

bo Clip

Side trim

Sun roof

MBF125A
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WINDSHIELD AND WINDOWS

REMOVAL
After removing moldings, remove glass.=~ CAUTION:

Glass Be careful not to scratch glass when removing.

Yy INSTALLATION
e Use genuine Nissan Sealant kit or equivalent. Follow

instructions furnished with it.
e After installing the glass, the vehicle should remain station-

ary until the sealant hardens.

sBros48} WARNING:

Cutting sealant

Keep heat and open flames away as primers are flammable.

CAUTION:
Advise the user of the fact that vehicle should not be driven on
rough roads or surfaces until sealant has properly vulcanized.
e Do not use sealant which is past its usable term.
e Do not leave cartridge unattended with its cap open.
e Keep primers and sealant in a cool, dry place. Ideally, they

should be stored in a refrigerator.
e Molding must be installed securely so that it is in position

and leaves no gap.

Windshield and Rear Window

Body side Glass side

Windshield Wa ncaa er Vehicle center
t I. ndshield anInstall spacer to pane Cowl top rear window aA\K 7 - 9 (0.28 - 0.35)

\Glass 7-9 1"
Tapping (0.28 - 0.35)

screw Lower side ®
dam rubber:
Windshield
only

— Spacer 7-9
Joint portion (0.28 - 0.35)

Apply sealant evenly.
‘500 mm (19.69 in)

Install molding fastener.

MBF 199A 7 - 8 (0.28 - 0.31)

When installing it, heat body panel and
fastener to approx. 30 to 40°C (86 to 104°F).

> [~ rubber

Windshield Upper & side molding ~ 1. 7
fasteners )

; Unit: mm (inXS ewer (in) MBF905A
Rear window

“N

Za vere

C7 Double-faced
adhesive tape—

SBFO17A

12
 
-
 15

 
(0.4

7 
- 

0.5
9)

@ r
)

7
)

o

REPAIRING WATER LEAKS FOR WINDSHIELD
Leaks can be repaired without removing and reinstalling glass.
If water is leaking between caulking material and body or between glass and caulking material, deter-
mine the extent of the leak by applying water while pushing glass outward.
To stop the leak, apply primer (if necessary) and then sealant to the leak point.
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MIRROR

Door Mirror
CAUTION:
Be careful not to scratch door rearview mirror body.

REMOVAL — Door mirror

Remove door trim. Refer to ‘“‘Removal — Door trim” in ‘Interior’ for details.
Remove inner cover front corner of door.
Disconnect door mirror harness connector.
Remove harness clips.
Remove three bolts securing door mirror.aro

nn

driver

A.
Mirror removal

MBF906A
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MIRROR

WIRING DIAGRAM
Door Mirror (Cont'd)

—
FUSE BLOCK

(Refer to “POWER
SUPPLY ROUTING”
in EL section.) | 7 Tt

UP | 7

#5 &
Ld LdQs) [| EI)

~

\
ao

(Main
harness)

IGNITION SWITCH
ACC or ON

SK
S

DOOR MIRROR SWITCH

L/B

= Mirror
operating

k direction

(023) | Current k Left
flow

"4" §&4 direction] #}| Right
Y/B

(Front door
harness R. H. )

G) ure
Pu/W J Wah f§=4 direction] #| Right
Y7

L/R

(Front door

CHANGEMIRROR SW. CANCE

OFT RTL ITU[DILINIR
Toto Toto

| O19
2] TOTOro 16

QO loll | oO
5 O}| OJ O| O
B ©
5 ©)
6 ©
i

harness

BODY GROUND BODY GROUND

L. H. )

Mirror
k operating

direction

¥ Current , Down
flow

= direction ; Up
R. H. SIDE DOOR MIRROR

Mirror
operating
direction

Current | & Left

~~
.

Mirror
operating
direction

Current k Downa

ow
— direction s Up

L.H. SIDE DOOR MIRROR

@) : A/T models

) : M/T models

MBF881A
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REAR AIR SPOILER

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

REAR AIR SPOILER

Sedan @l

MADouble-faced adhesive tape

EM

Ke

EF &Cli

° EC

FE

CL
Double-faced
adhesive tape

Mir

AT

Clip Stud bolt EA

SBF614F
RA

BR

ST

HA

EL
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BODY ALIGNMENT

e All dimensions indicated in figures are actual ones.
e@ 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.
e@ When a measuring tape is used, check to be sure there is no elongation, twisting or bending.
e Measurements should be taken at the center of the mounting holes.
e An asterisk (*) following the value at the measuring point indicates that the measuring point on the

other side is symmetrically the same value.
e The coordinates of the measurement points are the distances measured from the standard line of

“x”, my” and “2”.

“x”

fa g
“a

as Y"

a> (+)
"+: Vehicle center

" : Center line of front axle
: Imaginary base line

[200 mm below datum line
(“OZ" at design plan)]

Engine Compartment

(LH) : L.H. side
GP : R.H. side

MEASUREMENT

Unit: mm

MBF211A
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BODY ALIGNMENT

MEASUREMENT POINTS

Engine Compartment (Cont’d)
Unit: mm

Cowl top center Radiator core upper support

©) M10-nut

&
Lend

(sa
(K) 8 dia.Ve

at

M6 nut

C

MBF212A

and hood lock ye

reinforcement _

Radiator core upper support z 1G) 4 dia.

yo e...ialMBFO11A

Oe ie MBF012A

BF-71
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BODY ALIGNMENT

Underbody

MEASUREMENT

tf

1,111

seay

ww
:}1u

n

Les‘t

*69S

ap
is

“H
Y

tf

»0Z0'F

*06S

x
LSP

LS2
't

€2S‘1

ap
is

“H
7

|
a1014

an
JO

M@IA
WO}0g

(‘suoisuawip 
pajoafoud 

ou 
aie 

asay))
"SauO 

jenjoe 
ae

ainBy 
siy} 

ul payeoipul 
Suo;suawip 

[IV

MBF002A
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BODY ALIGNMENT

MEASUREMENT POINTS
Underbody (Cont'd)

@®,@
X: 247
Y: -645
Z: 225

CY
10 dia.

@ ||
12.3 dia.

14.3 dia.

®, ©
X: 495
Y: —490

L.H. side

a
Bottom P
view of
vehicle

[
 

[

R.H. side

=

12 dia. )

All
M 12 bolt €)

Front

BF-73

Coordinates:

ORG) ©, ©
Radius rod X: 593.1
bracket mounting Y: 2,206
hole Z: 191.8
X: 561.8 @
Y: 2,203 X: 0
Z: 236 Y: -638
(®) Z: 226
X: 465 ® 0
Y: 2,530 X: 181
Z: 338.1 Y: 2,535.9
(k) Z: 235.6
X: 465 S,®
Y: 2,505 X: 146.8
Z: 338.1 Y: 2,751.2

Z: 199.3
X: 503.2 ®,®
Y: 2,914.4 Transverse link
Z: 336.9 bush pin
@ X: 320
X: 578.5 Y: -7
Y: 2,915.1 Z: 158
Z: 336.9

X: 536
Y: 3,180
Z: 340

(@)
X: 575
Y: 3,180
Z: 340

Front and rear strut tower centers

Coordinates:

®, @ /X: 529 PS 4
Y: -5 |
2: 770

®, ® Front: (N), (M) 88 dia.
X: 559.2 Rear: (P), (p) 86 dia.Y: 2,567.7 ©:®
2: 779.8

Suspension link mounting hole
Front suspension member

Unit: mm

MBF907A
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PRECAUTIONS

Precautions for the Handling of Refrigerant
e Donot release refrigerant into the air. Use your refrigerant

recycling equipment to capture the refrigerant every time
you need to discharge an air conditioning system.

The release of refrigerant into the air can cause damage to
the Earth’s ozone layer.

RHA576C

Do not release. No Direct Heat
on Container

:
VY

Goggles

Avoid Open Flame
Valve press point

Gloves

RHA475C

Always wear eye protection when working around the system.
Always be careful that refrigerant does not come in contact with your skin.
Keep refrigerant containers stored below 40°C (104°F) and never drop from high places.
Work in well-ventilated area because refrigerant gas evaporates quickly and breathing may become
difficult due to the lack of oxygen.

@ Keep refrigerant away from open flames because poisonous gas will be produced if it burns.
e Do not increase can temperature beyond 40°C (104°F) in charging.
e Do not heat refrigerant container with an open flame. There is a danger that container will explode.

CAUTION:
e Do not use steam to clean surface of condenser or evaporator. Be sure to use cold water or com-

pressed air.
e Donot use compressed air to clean out a contaminated A/C tube or hose. Shake the line over a clean,

white paper towel. If it contains obvious moisture or contaminants, replace it. Do not blow out the
line with refrigerant.

@ Do not use manifold gauge set whose press point shape is different from that shown. Otherwise,
insufficient evacuating may occur.

e Do not over-tighten service valve cap.
e Follow the manufacture’s instructions for discharging into your refrigerant recycling equipment.

HA-2



PRECAUTIONS

Precautions for Refrigerant Connection
WARNING:
Make sure all refrigerant is discharged into the recycling equipment and the pressure in the system is
less than atmospheric. Then gradually loosen the discharge side hose fitting and remove it.
CAUTION:
When replacing or cleaning refrigerant cycle components, observe the following.
e Do not leave compressor on its side or upside down for more than 10 minutes, as compressor oil

will enter low pressure chamber.
e When connecting tubes, always use a torque wrench and a back-up wrench.
e After disconnecting tubes, plug all openings immediately to prevent entrance of dirt and moisture.

CAUTION:
e When installing an air conditioner in the vehicle, the pipes must be connected as the final stage of

the operation. The seal caps of the pipes and other components must not be removed until their
removal is required for connection.

e Before installing any air conditioner component that has been stored in a cool location to a vehicle
that has been exposed to the hot sun, leave the component as it is for some time in a hot location
with its seal cap unremoved. This step is necessary to prevent condensation of moisture inside the
cold component.

e Thoroughly remove moisture from the refrigeration system before charging the refrigerant.
e Always replace used O-rings.
e When connecting tube, apply lubrication oil to portions shown in illustration. Be careful not to apply

oil to threaded portion.
e O-ring must be closely attached to inflated portion of tube.
e After inserting tube into union until O-ring is no longer visible, tighten nut to specified torque.
e 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 con-
nections of seal seat to the specified torque.

Torque wrench Union -

Oe

7

N.G.

O-ring Do not apply co cmt;
lubrication oil.

Apply lubrication oil. ub

ot}

a ve [ffl ite
Nc ais inflated portion G——>® N.G.

ne ox [ff the
laal

SHA525D
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PRECAUTIONS

Precautions for Servicing Compressor
Attach a blind plug to the suction port (low pressure) and discharge port (high pressure) of the com-
pressor to prevent oil from leaking out and dust from getting inside.

Do not keep the compressor in the upside down position or laid on its side for more than 10 min-
utes.

When replacing or repairing compressor, be sure to remove oil from the compressor and check the
oil quantity extracted.

When replacing with a new compressor, be sure to remove oil from the new compressor so that the
quantity of oil remaining in the new compressor is equal to the quantity collected from the removed
compressor. See the section ‘““LUBRICATION OIL”.

Pay attention so as not to allow dirt and oil to attach on the friction surfaces between clutch and pul-
ley. If the surface is contaminated, with oil, wipe it off by using a clean waste cloth moistened with
thinner.

After completing the compressor service operation, be sure to rotate the compressor shaft more than
five turns in both directions by hand to equalize oil distribution inside the compressor, then run the
compressor for about one hour by idling the engine.

When the compressor magnet clutch has been replaced, be sure to check the magnet clutch for nor-
mal operation by applying voltage to the clutch.
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DESCRIPTION — Overall System

Control Operation

a | Ppiiy oy
Recirc switch Mode switches —

me ° Ge

Fan switch
“- Temperature control lever

ith TILE RHA524D

FAN SWITCH

This switch turns the fan ON and OFF, and controls fan speed.

MODE SWITCHES
These switches allow you to select the outlet air flow.
In ‘‘DEF”’ or ‘‘F/D’’ mode, the intake door is set to ‘‘FRE’’. The compressor turns on in the ‘“DEF’’ mode.

TEMPERATURE CONTROL LEVER
This lever allows you to adjust the temperature of the outlet air.

RECIRC SWITCH

OFF position:
Outside air is drawn into the passenger compartment when this switch is OFF.
ON position:
Interior air is recirculated inside the vehicle.
RECIRC is canceled when DEF or F/D are selected, RECIRC resumes when another mode is chosen.

AIR CONDITIONER SWITCH
Start the engine, move the fan control switch to the desired (1 to 4) position and push the air conditioner
switch to turn ON the air conditioner. The indicator light will come on when the air conditioner is ON.
To stop the air conditioner, push the switch again to return it to the original position.
The air conditioner cooling function operates only when the engine is running.

HA-5
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DESCRIPTION — Overall System

Component Layout

Defroster
nozzle

Center ventilator
nozzle

Side defroster
nozzle Side defroster nozzle

Side ventilator
ducta p

Side ventilator
nozzle

Intake
Heater unit unit

Rear heater duct
(When removing
rear heater duct,
it is necessary
to remove
front seats.)

Cooling unit

Push control
assembly

RHA924B
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DESCRIPTION — Overall System

Air Flow

EM

Le

@ To floor Fy EP
EC

Floor and defroster FE

Ventilation (Recirc “ON’’) ere [ceo

Recirc switch Mode switch g CL
@ To defroster

2|Y:
4

Fan switch L Air conditioner \
switch

Temperature
control lever

Defroster door
@ To ventilation Heater core

fh Air mix door Recirculation air
ty 2

ENSay as

Fresh vent door

Vent door
Floor door w=

Intake door

Bi-level

% on: ° ° °

SY: (CS)
@ To ventilation

Outside air

<q—um_: Air passed through heater core

: Mixed air ( <Q +<t] )

<== : Air not passed through heater core

RHA525D
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DESCRIPTION — Overall System

Air flow

Max. cold
door

Air flow with max. cold door open

7 Full cold
. 4 position

Heater core \ (Temp. control
\ lever in Full

; Cold position)
~> vi H—T Air flow

~-—
-—

x

N\

\

Z Max. cold door

RHA527D
To face vent

Air Flow — Max. Cold Door Operation System
In the FULL COOL mode (in VENT mode and with temp. control
lever in FULL COOL position), max. cold door system reduces
resistance of vent air flowing through interior of heater unit. The
max. cold door system reduces noise during FULL COOL mode
by allowing cold air which has just passed through the cooling
unit to blow out from ventilators through both the max. cold
door and the heater unit vent door.

HA-8



DESCRIPTION — Refrigeration System

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the liquid
tank, through the evaporator, and back to the compressor.
The refrigerant evaporation through the evaporator coil is controlled by an externally equalized expan-
sion 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 liquid tank. If the system pressure rises above, or falls below the specifications,
the dual-pressure switch opens to interrupt the compressor operation.

Pressure relief valve
The refrigerant system is also protected by a pressure relief valve, located on the end of high flexible
hose near compressor. When the pressure of refrigerant in the system increases to an abnormal level
[more than 3,727 kPa (38 kg/cm”, 540 psi)], the release port on the pressure relief valve automatically
opens and releases refrigerant into the atmosphere.

Pressure relief BZ High-pressure RMxny Low-pressure
Gvalve ZZ gas . liquid

{ High-pressure Low-pressure
liquid gas

Ss
D

AALABBWAVRBUBUB
LBRLBSSSRLLY Compressor

Outside air : t

ALBALVAL
ALTAN

ae
OLS SL OY So

1) Condenser
a =

a

ays Evaporator
my) y

»

Expansion vaive

Liquid

Dual-pressure switch
@SHA838D
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PREPARATION

Special Service Tools
*: Special tool or commercial equivalent

Tool number

(Kent-Moore number)

Too! name

Description

KV998VRO001

( — )
Clutch disc puller

Removing clutch disc

KV99231010*

( — )
Clutch disc wrench

Removing shaft nut and clutch disc

KV99235160*

( — )
Nut wrench

Removing lock nut

Commercial Service Tools

Too] name Description

Manifold gauge Discharging, evacuating and charging

refrigerant

SHA899C

Additional valve Discharging, evacuating and charging

refrigerant

SHA898C

Charging hose Discharging, evacuating and charging
refrigerant

SHA897C

Adapter valve Discharging, evacuating and charging
refrigerant

Two pieces on each high
pressure and low pressure line

RHA573B
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PREPARATION

Commercial Service Tools (Cont'd)
Tool name Description

Thermometer and

hygrometer

Etched-stem
type

thermometer

SHA900C

Checking temperature and humidity

MA

Vacuum pump

RHA575B

Evacuating EM

Le

EF
EC

Gas leak detector

RHA577B

Checking refrigerant leaks EE

CL

Charging cylinder

RHA578B

Mir
Checking amount of refrigerant and

charging refrigerant

AT

FA

Weight scale

RHA579B

Checking amount of refrigerant RA

BR

ST

Refrigerant recycling

equipment

SHA813D

Capturing and recycling refrigerant BE

EL

For details of such handling methods, refer to the Instruction
Manual attached to each of the service tools.
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PREPARATION

Low pressure
compound gauge

High pressure
compound gauge

pressure

valve
Vala \) cock

High
Low pressure, PIF
valve cock

sapterianiey UT, -—w4r

1 
it 

Blind plug

: ri 5

Inner valve Blind plug
incorporated

Center joint (A):
Use for evacuating.

High pressure side joint (B):
Connect to high pressure side service valve
of refrigerating system.

Low pressure side joint (C):
Connect to low pressure side service valve
of refrigerating system.

Refrigerant joint(D):
Use for charging refrigerant.

SHA044D

(straight end)

Packing
RHA581B

Commercial Service Tools (Cont'd)
HANDLING METHOD AND STRUCTURE

Manifold gauge

The manifold gauge is used to measure the operating pressure
accurately in the high pressure and low pressure lines of the
refrigerating system.
The high pressure gauge measures from —101.3 kPa (—760
mmHg, —29.92 inHg) to 2,942 kPa (30 kg/cm”, 427 psi), and the
low pressure gauge measures generally from —101.3 kPa (—760
mmHg, —29.92 inHg) to 1,471 kPa (15 kg/cm’, 213 psi).
CAUTION:
e When installing the gauge to the refrigerating system, use

utmost care not to mistake high pressure and low pressure
line connections. (Wrong connections will lead to a dam-
aged gauge.)

e Before evacuating, confirm that the gauge has a negative
pressure scale. (If not, the gauge will be damaged.)

Charging hose
1. Completely tighten high pressure valve, low pressure valve

and vacuum pump valve cocks of gauge manifold.
2. Connect charging hoses to high and low pressure lines.
3. Connect charging hose fitted with valve core to charging

cylinder.
4. Connect vacuum pump hose to vacuum pump.

High and low pressure hoses are color coded to prevent wrong
connection.

High pressure line hose Red

Low pressure line hose Yellow

Vacuum pump hose Blue or green

CAUTION:
e@ Check each hose for cracks. If found, discard the hose.
e Do not use any hose if bulges are found.
e@ Check the rubber packing. If any deterioration or cracks are

found, replace it with a new one.
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PREPARATION

charging

Opens

vaive

Connect to
hose

On-vehicle service

RHA585B

RHA587B

LO HI Valve
(close)

Hose

(0 to -760

Vacuum

pump
Connecting nipple

Vacuum gauge
1 0 to - 101.3 kPa

mmbg,
0 to -29.92 inHg)

SHA045D

Gas sampling adapter

Detecting section

Probe

Power pilot lamp

Gas name plate

-L.E.D. lever meter

Battery cap

l Handling instruction

Power/sensitivity selector switch

RHA589B

Commercial Service Tools (Cont'd)
Installing the adapter valve

Install the adapter valve to each of the high pressure and low
pressure service valves so that air purging from the charging
hose can be omitted. This also ensures that refrigerant leakage
upon disconnection of the hose can be prevented.
1. Before connecting the adapter valve to the on-vehicle ser-

vice valve, turn the adapter valve handle fully counterclock-
wise to retract the pin.

CAUTION:
Check the packing for any sign of deterioration or cracks. If any
abnormality is found, replace it with a new one.

2. Connect the charging hose to the adapter valve.

Turning the handle clockwise will cause the on-vehicle service
valve pin to be pushed open by the adapter valve pin, thus
opening the refrigerant passage.
Turning the handle counterclockwise will close the passage.
Before removing the adapter valve from the on-vehicle service
valve, be sure to fully turn the handle counterclockwise to shut
off the refrigerant passage.

Vacuum pump
The vacuum pump is used to purge air and moisture from the
inside of the refrigeration system by evacuation, thereby ensur-
ing proper functioning of the air conditioner system.

Check the vacuum pump to see that the vacuum pump capac-
ity is greater than —100.0 kPa (-750 mmHg, —29.53 inHg).

Vacuum pump performance check procedure

1. Connect the vacuum gauge to the system.
2. Run the vacuum pump, and check to see that the needle

pointers of the gauge manifold and vacuum gauge move
smoothly, indicating a similar value.

3. After running the vacuum pump for two or three minutes,
read the vacuum gauge. The measured value indicates the
capacity of the vacuum pump.

Gas leak detector
The gas leak detector is used to check whether the refrigera-
tion system is leaking. The features of this gas leak detector are
listed on the next page.
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PREPARATION

Commercial Service Tools (Cont'd)
Type Detection ability Features

Discharge type

(Suction type)

e Easy handling

e Medium sensitivity

e Each point needs tow or more sec-

onds for detection.

3 - 50 g (0.11 - 1.76 oz)/year

Electrical

Positive ion

emission type

(Suction type)

@ High sensitivity

e@ High price

e Warm-up time is needed because a

heater is incorporated.

2 g (0.07 oz)/year

Other simple checking method:

Change in vacuum when evacuating

e Can be used easily in refrigerant

charging operation.

e Detection ability is very low with vac-

uum gauge in gauge manifold.

1 kg (2 Ib)/month; if 13.3 kPa

(100 mmHg, 3.94 inHg) change in vac-

uum is detected in 10 minutes.

e Leakage inspection of a refrigeration system needs a sen-
sitivity greater than 20 g (0.71 oz)/year.

e The actual amount of leak is estimated at 5 to 10 times the
detected amount.

e Insufficient cooling may be felt if leakage exceeds 150 to
200 g (5.29 to 7.05 oz).

Temperature gauge

Use to check the air conditioner performance. An etched stem
dt let type thermometer may be used. A hygrometer must also be
ae used because the air conditioner performance depends on the

a J Gauze '
wee Etched-stem

tank type

Wet and dry bulb B thermometer
hygrometer RHAS9OB

Scale
R12 3016

\ 4
9008 Weight| EL) Ssss scale
ooon

RHA602B

Measure the weight of the refrigerant to determine how much
the refrigerant is charged.
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Connect
manifold
gauge.

Pressure gauge

Vent valve

— OF Scale ;<a ee Refrigerant
3 cover °

container

Inlet valve

Outlet valve

RHA674B

Commercial Service Tools (Cont'd)
Charging cylinder

The charging cylinder is used to correctly measure the amount
of refrigerant to be charged.

Features

e With the charging cylinder, the operator can measure cor-
rectly the amount of refrigerant to be charged into the sys-
tem.

e@ Change in the refrigerant volume due to a change in tem-
perature and pressure can be supplemented, and this
ensures correct charging of refrigerant.

CAUTION:
e Never attempt to carry the charging cylinder containing

refrigerant.
e Do not put the charging cylinder in a hot place. If the tem-

perature and pressure of the refrigerant in the cylinder
increase, the safety valve will be pushed open and the
refrigerant will be released into the atmosphere.

e Do not expose the cylinder to the direct sunlight.
e Do not over-charge the refrigerant so that it exceeds the

maximum limit of the cylinder.
e Do not charge the cylinder with more refrigerant than is

needed.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Work Procedure

Install the service tools.

A

Discharge refrigerant into recycling

equipment.

Recovered refrigerant

y

Repair or replace parts.

Vv

Recycle refrigerant if tank becomes

full.
,

Evacuate the unwanted air in

charging hoses.

Y

Evacuating (over 5 minutes).

Vv

Check air tightness. md Repair.

Y
Evacuating (over 20 minutes).

Vv

Charging [approx. 200 g (7.05 oz)].Vv

yv

Preliminary refrigerant leak check.

Vv

Charging [specified amount 200 g
(7.05 oz)].

Vv

Check for refrigerant leaks.

Y

Checking amount of refrigerant and

operation of A/C system

Y

Recover refrigerant in charging

. hoses.

Vv

Remove service tools.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Setting of Service Tools

Adapter valve
Connect service
valve low and high

~~ High pressure
~~ service valve _

Low pressure
Charging hose (red) oy, service valve

JINCharging hose
(yellow) Charging hose

(green)

eee
oO) ~) Manifold gauge~ —~

G ~
SS. S23

/ Additional valve

Connect charging cylinder
or refrigerant recycling
equipment.

Refrigerant
recycling equipment

*1: If a 13.6 kg (30 Ib)
Refrigerant container of refrigerant is
container used a weight scale will

be needed.
For evacuation This scale is to determine

the amount of refrigerant
that is used.

*2: Transfer refrigerant from
a 13.6 kg (30 Ib) con-
tainer to a charging

Vacuum pump cylinder, and measure the
amount of refrigerant.

Connect
manifold
gauge

SHA761C

WARNING:
Discharge only into your recycling equipment. Do not release refrigerant into the air.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Connect to

Opens

On-vehicle service
valve

charging hose

RHA585D

Vacuum
hose N

valves
(close)

Additional
valve
(open)

Lad
Vacuum

pump
Compressor

Adapter

Setting of Service Tools (Cont'd)
1. Install adapter valve to each of high pressure and low pres-

sure service valves.

Before connecting adapter valve, turn adapter valve handle
fully counterclockwise to retract pin.

2. Connect charging hoses to adapter valves and connect vac-
uum hose to vacuum pump.

3. Run vacuum pump and open additional valve and both
valves on gauge manifold set.

4. After evacuating unwanted air in gauge set, close addi-
tional valve and stop vacuum pump.

5. Disconnect vacuum hose from vacuum pump and connect
it to refrigerant recycling equipment.

SHA883C

Compressor
Low pressure
gauge \ High pressure gauge

From vA
> x 7, tt

To condenser

Discharging
WARNING:
Discharge only into your recycling equipment.

evaporator

(8)

Low pressure valve
ut

Refrigerant
recycling
equipment

U High pressure valve

Additional valve

SHA890C

Air purge line
(Yellow hose)

Liquid line
(Blue hose)

Refrigerant tank

Gas line
(Red hose)

SHA891C

Do not release refrigerant into the air.
Use only authorized refillable refrigerant tanks for your recy-
cling equipment.

Use of other tanks could cause personal injury.
REFRIGERANT RECOVERY
1. Connect vacuum hose to refrigerant recycling equipment

and open additional valve and adapter valves.
2. Open both valves of manifold gauge set. Make certain

refrigerant tank ‘‘Gas”’ and “Liquid” valves are open.
3. Plug unit’s power cord into a suitable AC outlet and turn on

‘Main Power” switch.
4. Turn on “Recovery” switch.
5. Depress ‘Start’ switch. Compressor will start. Compressor

will shut off automatically when recovery is complete.
Watch for pressure rise to above 0 kPa (0 kg/cm”, 0 psi)
within two minutes. If this occurs, repeat this step.

HA-18



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Air purge

DD
.

lau Oil drain valve
valve NO

4 Accumulator
pressurizing valve

l

nw?
=

|} -— Tank

Oil bottle
lA

mal {

SHA892C

(Yellow

Liquid line
(Blue hose)

Air purge line | Refrigerant tank

hose)

Gas line
(Red hose)

SHA891C

Moisture
indicator

©
SHA895C

Red
needle

Air purge
indicator

Green needle

SHA896C

Low pressure
gauge

From

Compressor
\C dl /Mish pressure gauge

—_

evaporator r To condenser

(open)

Additional
valve
(open)

(open)

SHA952C

Discharging (Cont'd)

6. To drain A/C system oil accumulator, open ‘‘Accumulator
Pressurizing” valve for approximately 15 seconds to allow
some compressor discharge pressure back into accumula-
tor. Close ‘‘Accumulator Pressurizing’”’ valve and open “‘Oil
Drain” valve slowly and drain accumulator. Do not allow
accumulator to completely depressurize. When oil stops
draining, close ‘‘Oil Drain’ valve. Be sure to replace oil in
A/C system before servicing.
Turn off ‘‘Recovery”’ switch.
When recovery tank is full, trip switch at the bottom of
weight platform will de-energize compressor and ‘Tank
Full’ light will come on. Recycle refrigerant in tank before
removing.

REFRIGERANT RECYCLING

The recycling of reclaimed refrigerant is essential in order to
assure that the refrigerant which meets the standards is
re-used.

For maximum efficiency, full tanks of recovered refrigerant
should be recycled. As required, tanks containing a minimum
of 3.6 kg (8 Ib) of refrigerant can be recycled.

For greatest efficiency, recycling full tanks of refrigerant is rec-
ommended.

1.
2.

3.

Make certain both valves on recovery tank are open.
Turn on ‘‘Recycling’’ switch. Recycling solenoid will be
energized.
Depress start switch. Compressor will start, and “Recycling
On” light will come. Refrigerant will be seen going through
moisture indicator at start up. The sightglass will not com-
pletely fill with refrigerant.
Allow the station to operate until moisture indicator turns
green. If moisture indicator does not turn green after 40
minutes, remove and replace filter.
After recycling for approximately 5 minutes, check air
purge indicator. If green pointer on air purge indicator
leads red pointer by more than 10 psi (2 small divisions),
bleed tank through air purge valve on the back of unit until
both pointers are equal. Repeat as necessary.

Evacuation

EVACUATION PROCEDURE
1. Connect vacuum hose to vacuum pump.
2. Open high and low pressure valves of manifold gauge set

and additional valve.
3. Run vacuum pump.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

—101.3 kPa
(—760 mmHg,
—29.92 inHg)

Low pressure
gauge

High pressure

gauge

Needle
return is

not
allowed.

|

a
a

a
Ne

) AN
Y

W
y a

Low pressure
valve cock
[LO] (close)

To low To To high
pressure yacuum pressure

service pump Service
valve valve

High pressure
valve cock
[Hl] (close)

SHA854C

Outlet
valve
(slowly
open)

Inlet valve
valve (slowly open)
(close)

RHA677B

Vent valve
(slowly open)

| !
f:

|

ryTrrrrT
rrerr

Sight glass

RHA678B

Evacuation (Cont'd)
4. Perform evacuation for more than five minutes to stabilize

the vacuum inside the system. Check to ensure that the low
pressure gauge indicates —98.6 to —101.3 kPa (—740 to —760

mmHg, -29.13 to -29.92 inHg).
5. Shut off the high and low pressure valves and additional

valve.

CHECKING AIRTIGHTNESS

1. Shut off high and low pressure valves and additional valve,
and leave the system as it is for 5 to 10 minutes.

2. Make sure that the needle of low pressure gauge will not
move back toward the atmospheric pressure side (gauge
pressure 0).

If any reverse movement is noted, it indicates poor system air-
tightness. Service the system until airtightness is complete. If
pressure changes approx. 13.3 kPa (100 mmHg, 3.94 inHg) in 10
minutes, the refrigerant in the system will be exhausted in
about one month.

EVACUATION

If no abnormality is found during airtightness check, perform
evacuation again for more than 20 minutes.
1. Run vacuum pump.
2. Open high and low pressure valve and additional valve.
3. Evacuate for more than 20 minutes.
4. Close high and low pressure valves and additional valve.

Charging Refrigerant

SETTING OF CHARGING CYLINDER
1. Make sure that inlet and outlet valves of charging cylinder

are closed.
2. Slowly open liquid line valve of refrigerant tank.
3. Slowly open inlet valve of charging cylinder.
The refrigerant will flow into the sight glass of charging cylin-
der as inlet valve is opened.

4. Slowly open upper vent valve to release pressure from
charging cylinder. While doing so, continue charging until
required amount of refrigerant is reached.

The refrigerant volume changes with temperature and pres-
sure. It is necessary to charge refrigerant with a little more than
required amount (indicated on sight glass).
5. Close inlet valve and upper vent valve of charging cylinder.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

CG)

ee

CAUsE Pats sue PRE

RHA679B

RHA680B

Sight glass

A Refrigerant level
before charging

Specified amount
of charge

Refrigerant level
after charging

RHA681B

Charging Refrigerant (Cont'd)
6. Turn on heater switch (charging cylinder is provided with

a heater.)

The refrigerant charging time can be reduced by heating refrig-
erant to increase its pressure. In this case, do not allow the
pressure in cylinder to rise higher than 1,030 kPa (10.5 kg/cm’,
150 psi). (If pressure rises above this level, turn off the heater.)
The pressure in the charging cylinder can be measured by
upper pressure gauge.

SETTING OF FLOW METER
1. Rotate charging cylinder main body until scale for R12 is at

the correct position on sight glass.
2. Read charging cylinder pressure gauge.
3. Rotate charging cylinder so that scale of charging cylinder

agrees with pressure value indicated on pressure gauge.

CALCULATING CHARGING AMOUNT OF REFRIGERANT
1. Record the amount of refrigerant in the sight glass before

charging.
2. Subtract the required amount of refrigerant (charge quan-

tity specified for the vehicle) from the amount of refrigerant
recorded in step 1. Charge refrigerant into the system until
the remaining value equals to the value indicated on the
sight glass.

Example:

Level in sight glass: 3 Ib 8 oz
Charge specification (from Service Manual) 2.0 - 2.4 Ib.
Calculate charge quantity into Ib and oz as follows: 1 lb = 16
oz, and 0.1 Ib = 1.6 oz, so that 2.0 Ib = 32 0z, 2.4 lb = 32 +
(4 x 16) = 32 + 6.4 = 38.4, round off to 38. Therefore our
charge quantity will be between 32 and 38 oz, or 2 Ib 0 oz to 2
Ib 6 oz.
Subtract 2 Ib 6 oz from level in sight glass (3 Ib 8 oz) = 1 Ib 2
OZ.

This will be our ending point.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

R12 3016

RHA602B
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RHA682B

Gas leak detector

RHA601B

Charging Refrigerant (Cont’d)
lf a flow meter is not available, the amount of charged refriger-
ant also can be determined by subtracting the weight of the
container measured after charging from its weight measured
before charging.

PRELIMINARY CHARGING OF REFRIGERANT

1. Open outlet valve of charging cylinder.
2. Slowly open high pressure side valve of manifold gauge to

charge refrigerant from the high pressure side.
3. Close high pressure valve after charging approx. 200 g

(7.05 oz) refrigerant.

CAUTION:
The refrigerant in charging cylinder is kept in liquid state, so
the refrigerant should be charged from high pressure side. Do
not start engine with high pressure valve kept open.

PRELIMINARY CHECK FOR REFRIGERANT LEAKS
1. Make sure that the gauge manifold valve is closed.
2. Check for refrigerant leak from each connector in the sys-

tem using the leak detector.

At this point, the pressure in the system is not high. Only large
amounts of refrigerant leak due to loose pipe joints, etc. can be
detected.

CHARGING REFRIGERANT
1. Slowly open high pressure valve of manifold gauge, and

charge calculated amount of refrigerant in “CALCULATING
CHARGING AMOUNT OF REFRIGERANT”.

CAUTION:
The refrigerant in charging cylinder is kept in liquid state, so
the refrigerant should be charged from high pressure side. Do
not start engine with high pressure valve kept open.

2. Close high pressure valve of manifold gauge.
3. Make sure that the calculated amount of refrigerant

remains in sight glass.
4. Close charging cylinder outlet valve.
5. Turn off heater if it is on (when using heater equipped type).

Inspection for Refrigerant Leaks

WORK PROCEDURE
To facilitate inspection for refrigerant leaks, establish the fol-
lowing conditions:
e Start engine.

Run air conditioner.
Set blower fan control to MAX.
Set temperature control to FULL COLD.
Run the refrigerant system for more than 5 minutes after
setting the above-mentioned conditions (to circulate refrig-
erant through the system).
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Pressure in high
pressure line

Press
ure

—_ oe ee we ee

-— ~———__)” \ Pressure in low
1 pressure line

t Time
Compressor stops.

RHA604B

Example:P Low-pressure 7 COOling unit
(Suction)
service valve | .

High-pressure
(Discharge)
service valve

Thermal protector

€ ) 7 Compressor

Dual-pressure

RHA608B

Inspection for Refrigerant Leaks (Cont'd)
Refrigerant leaks should be checked immediately after stop-
ping engine, beginning with high pressure line, using a gas
leak detector. This is because the pressure in high pressure
line drops gradually after refrigerant circulation stops while the
pressure in low pressure line rises gradually as shown in the
graph at left. Leaks can be detected easily when pressure is
high.
To prevent detecting errors, make sure that there is no refrig-
erant vapor or tobacco smoke in the vicinity of vehicle. It is also
necessary to shield vehicle from wind so that leaking refriger-
ant is not blown away.

INSPECTION POINTS

Check carefully each of tube joints. To check, wipe the portion
to be checked with waste cloth, and move tester probe all
around the joint.
Compressor

Check shaft seals and bolt holes, and also around magnet
clutch.
Liquid tank

Check pressure valve, safety valve and fusible plug mounts.
Service valve
Check all around service valves.
Ensure that valve core is not loose.
Service valve caps must be attached to valves (to prevent leak).
Also check that there are no foreign objects inside the cap.
Inside of cooling unit

To check, insert leak tester probe into drain hose immediately
after stopping engine. (Keep probe inserted for more than 10

seconds.)

Confirmation of Amount of Charged Refrigerant
The amount of refrigerant charged into the system can be
observed through the sight glass by watching the flow of the
refrigerant and by reading the high pressure and low pressure
manifold gauges under the following conditions:
CONDITIONS
e Doors: Close completely.
e@ Window glasses:

Close completely.
e@ Intake door position:

RECIRC
@ Mode door position:

VENT
e Blower fan:

HI
@ TEMP control:

Optional (Set so that intake air temperature is 30 to 35°C
(86 to 95°F).

e AIR CON switch:
ON

e Engine speed:
Approx. 1,500 rpm
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

WORK PROCEDURE

Engine speed: Approx. 1 ,500 rpm

‘

Confirmation of Amount of Charged Refrigerant
(Cont'd)

After warming up engine, adjust intake air temperature to 30 to 35°C (86 to 95°F).
Wait until high pressure is stabilized at approx. 1,471 kPa (15 kg/cm?, 213 psi).*1

Check the sight glass of
tem.*2

system to get an idea of
Touch the high and low pressure pipes of the

the refrigerant sys-

the temperature.

*2: Refer to sight glass inspection.
‘

is free of white clouding
Check to see whether the refrigerant

N.G.

y *4: Cover the entire condenser until the required pressure is indicated.

and bubbles.

O.K.

y y

Charged amount of refrigerant is O.K.

Y If white clouding or bubbles are found:

Y

Recover the refrigerant from the A/C system.
Recharge the system to specification using an
accurate refrigerant measuring device.

A

Check item

Amount of charge

Appropriate Refrigerant is insufficient Almost no refrigerant Overcharged, or
air in system

Temperature of high and
low pressure pipes

High pressure side is hot
while low pressure side is
cold.

High pressure side is
warm and low pressure
side is somewhat cold.

No difference is felt
between high and low
presser sides.

High pressure side is very
hot.

Flow of refrigerant viewed
through sight glass

Mostly transparent.
Occasionally some bub-
bles are seen when
engine speed is increased
or decreased.

(oH

Bubbles are always flow-
ing. Refrigerant is cloudy.

Nothing is visible.

(0

If overcharged, no bub-
bles are seen. If there is
air in the system, large
bubbles are seen.

Pressure Normal high pressure:
1,373 - 1,765 kPa
(14 - 18 kg/cm?,
199 - 256 psi)

Normal low pressure:
147 - 294 kPa
(1.5 - 3 kg/cm’,
21 - 43 psi)

Both high and low pres-
sure values are insuffi-
cient.

High pressure value is
very small.

Both high and iow pres-
sure values are exces-
sive.

Action to take Bubbies may be gener-
ated when the liquid tank
strainer is clogged, or
when the expansion valve
is opened excessively.

Add refrigerant after
checking for leaks.

Check the refrigerant sys-
tem.

Stop the compressor and
extract excessive refriger-
ant. If air is found, per-
form evacuation, then
charge the specified
amount of refrigerant.

CAUTION:
The condition of bubbles seen through the sight glass as well as the intake and discharge pressures
are influenced by the ambient temperature, wind velocity, weather, and by the air temperature in front
of the condenser, etc.
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RHA607B

Low pressure
Compressor

gauge High pressure gauge
From - \! /.
evaporator

8)

Low pressure valve
i

Refrigerant
recycling
equipment

To condenser

u High pressure valve

Additional valve

SHA890C

Removal of Commercial Service Tools
1.

N
Oa

k 
&

Completely loosen adapter valves of low pressure and high
pressure lines.
Close additional valve and remove center hose from charg-
ing cylinder. @l
Connect center hose to refrigerant recycling equipment.
Open additional valve and both valves on gauge manifold.
Capture refrigerant in charging system. MA
After recovering refrigerant, remove adapter valves from
on-car service valves.
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SERVICE PROCEDURES

Refrigerant Lines

Si
Expansion valve

e Refer to page HA-3 regarding ‘“‘Precautions for Refrigerant
Connection’.

(0) 10 - 20
(1.0 - 2.0,
7 - 14) 6 mm dia.

(1.5 - 2.0, 11 - 14)
8 mm dia. Low-pressure (Suction)

service valve

(C) 20 - 25
(2.0 - 2.5, 14 - 18)
12 mm dia.

Cooling unit

High-pressure (Discharge)
service valve

Dual-pressure switch

Thermal protector

Compressor

Liquid tank

[-] (Tightening torque)

[| [.] (Wrench size)

(O-ring size)

25 - 35 (2.5 - 3.5, 18 - 24)

10 - 20 (1.0 - 2.0, 7 - 14)

3.2 - 4.2 (0.33 - 0.43, 2.4 - 3.1)

BawW
mRU 13.3 - 18.0 (1.36 - 1.84, 9.8 - 13.3)

(GO) : Nem (kg-m, ft-lb)

RHA528D
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SERVICE PROCEDURES

Compressor Mounting

(©): Nem (kg-m, ft-lb)

16 -
(1.6 - 2.2, 12 - 16)

22

Oh as -so us -01,20-49

() 16 - 22
(1.6 - 2.2, 12 - 16)

(C) 45 - 60
(4.6 - 6.1, 33 - 44)

<o,

RHA712B

Thermo control amp.

©

RHA396A

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
e Refer to MA section.

Fast Idle Control Device (F.1.C.D.)
e Refer to EF & EC section.
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LUBRICATION OIL — Checking and Adjusting

START

!

Lubrication Oil
SUNISO 5GS or equivalent

Maintenance of Oil Quantity in Compressor
The oil used to lubricate the compressor circulates through the
system with the refrigerant. Whenever any component of the
system is replaced or a large amount of gas leakage occurs,
add oil to the compressor to maintain the specified amount.
If oil quantity is not maintained properly, the following malfunc-
tions may result:
e Lack of oil: May lead to a seized compressor
e Excessive oil: Inadequate cooling (thermal exchange

impeded)

Checking and Adjusting
Adjust the oil quantity according to the flowchart shown below.

Can oil return operation be performed?
e A/C system works properly.
e There is no evidence of a large amount

of oil leakage.

Yes Perform oil return operation, proceeding as follows:

No |

Y

Should the compressor be replaced?

No Yes

vy

1. Start engine, and set the following conditions:
e Test condition

Engine speed: Idling to 1,200 rpm

A/C or AUTO switch: ON
Blower speed: Max. position

Temp. control: Optional [Set so that intake air temperature Is

25 to 30°C (77 to 86°F).]
2. Next item is for V-5 or V-6 compressor. Connect the manifold

gauge, and check that the high pressure side pressure is 588 kPa

(6 kg/cm”, 85 psi) or higher.
if less than the reference level, attach a cover to the front face of
the condenser to raise the pressure.

3. Perform oil return operating for about 10 minutes.
4. Stop engine

CAUTION:
if excessive oil leakage is noted, do not perform the oil return opera-
tion.

A

Is there any part to be replaced?

(Evaporator, condenser, liquid tank or in
case there is evidence of a large amount
of oil leakage.)

Yes

=

Om
(Go to next page.)

After replacing any of the following major components of the system,

Y

No

Y

Carry out the A/C performance test.

A

be sure to add the correct amount of oil to the system.
Amount of oil to be added

Oil to be added to system
Part replaced Amount of oil Ratio Remarks

mf (US fl oz, Imp fl oz) (%)
Evaporator 45 - 75 (1.5 - 2.5, 1.6 - 2.6) 30 =
Condenser 30 - 50 (1.0 - 1.7, 1.1 - 1.8) 20 —_

Liquid tank 15-25 (05-0.8,05-09)| 10 | M4 if compressor is not
replaced.*1

In case of refrigerant 30 - 50 (1.0 - 1.7, 1.1 - 1.8) — Large leak

leak — — Small leak*2

*1: If compressor is replaced, addition of oil is included in the flow
chart.

*2: If refrigerant leak is small, no addition of oil is needed. ‘‘Ratio”’ in

this table indicated the ratio of added oil to the overall amount of

oil needed in the system.
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LUBRICATION OIL — Checking and Adjusting
Checking and Adjusting (Cont'd)

®

|
. Discharge refrigerant into the refrigerant recovery/recycling equipment. Measure oil discharged into the recovery/

recycling equipment.

. Remove the drain plug (for V-5, V-6 or DKS-16H compressor) and drain the oil from the “‘old’’ (removed) compressor
into a graduated container, and record the amount of oil drained.

. Remove the drain plug and drain the oil from the ‘“‘new’’ compressor into a separate, clean container.

. Measure an amount of the new oil equivalent to that drained from the ‘‘old’” compressor, and add this oil to the
‘‘new” compressor through the drain plug or suction port opening.

. Measure an amount of the ‘‘new” oil equivalent to that recovered during discharging, and add this oil to the ‘‘new”’
compressor through the drain plug or suction port opening.

. Torque the drain plug.

V-5 or V-6 compressor: 18 - 19 N-m (1.8 - 1.9 kg-m, 13 - 14 ft-lb)
DKS-16H compressor: 14 - 16 N-m (1.4 - 1.6 kg-m, 10 - 12 ft-lb)

. lf the liquid tank also needs to be replaced, add an additional 20 mf (0.7 US fl oz, 0.7 Imp fl 0z) of oil at this time.
Do not add this 20 m€ (0.7 US fl oz, 0.7 Imp fl 0z) of oll if only replacing the compressor.

Oil adjusting procedure for compressor replacement

1 12

Recovery Old New
/Recycling compressor compressor
equipment

Record amount

Record amount oo
Drain oil

~~ LL __ from new
Pr “] compressor
| | into clean
| | container
| oy" |

| mg | y
| |

—— ee ee EE —!

Reinstall

of new oil oil

New
compressor a ee ee ee oe ee

'

Add an additional
20 mQ (0.7 US fi oz,
0.7 Imp fl oz) of
new oil when re-
placing liquid tank.

RHAO65D
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COMPRESSOR — Model NVR 140S (ATSUGI make)

Precautions
e Plug all openings to prevent moisture and foreign matter

from entering.

e Do not leave compressor on its side or upside down for
more than 10 minutes.

@ When replacing or repairing compressor, check compres-
sor oil level in system.

e@ When replacing with a new compressor, drain specified oil
from new compressor. Refer to COMPRESSOR OIL.

e Be sure there is no oil or dirt on frictional surface of clutch
disc and pulley.

e When replacing compressor clutch, be careful not to
scratch shaft or bend pulley.

e@ When replacing compressor clutch assembly, do not forget
BREAK-IN OPERATION.

Magnet coil

ne

Magnet clutch assembly
Adjusting shims Thermal protector

Clutch disc

SHAO086D(0): Nem (kg-m, ft-lb) Fe bolt () 9.14 - 11.8 (0.93 - 1.2, 6.7 - 8.7)

KVvg998VRO01 ( — ) Compressor Clutch
REPLACEMENT

e When removing center bolt, hold clutch disc with clutch disc
wrench.

e Using clutch disc puller, clutch disc can be removed.

KV99231010 ie
( — )

SHA052B

KV99235160 ( — ) e Bend down pawl of lock washer.
@ When removing pulley, remove lock nut with nut wrench.

6O)
After flattening lock washer tab,
loosen lock nut. SHA053B

HA-30



COMPRESSOR — Model NVR 140S (ATSUGI make)
Compressor Clutch (Cont’d)
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 {WA
surface of the pulley shows signs of excessive grooving due to
slippage, both the pulley and drive plate should be replaced.

SHa703B} The contact surfaces of the pulley assembly should be cleaned [i
with a suitable solvent before reinstallation.

Coil LC
Check coil for loose connection or cracked insulation.

EF
EC

FE

CL

ADJUSTMENT

e When assembling clutch disc, adjust disc-to-pulley clear- {WT
0.3 - 0.6 ance with shims.
(0.012 - 0.024) |

BREAK-IN OPERATION AT
© When replacing compressor clutch assembly, do not forget

y break-in operation, accomplished by engaging and disengag- EA
ing the clutch about thirty times.
Break-in operation raises the level of transmitted torque.

Adjusting shim
[Thickness = 0.1, 0.3, 0.5, 0.8 RA
(0.004, 0.012, 0.020, 0.031)]

BR

* Spark plug
gap gauge ST

2
0.3 - 0.6 BF
(0.012 - 0.024)

Unit: mm (in)
RHA843

Thermal Protector
e@ When servicing, do not allow foreign matter to get into EL

compressor.

e Check continuity between two terminals.

Thermal protector

SHA055B
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DIAGNOSES — Overall System

WORK FLOW

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK IN A

y

LISTEN TO CUSTOMER COMPLAINT AND CONFIRM BY
PERFORMING OPERATIONAL CHECK.

Can be
confirmed

y

Cannot be
confirmed A

Reference item

EDUCATE CUSTOMER ON
CORRECT OPERATION OF
SYSTEM.

LISTEN TO CUSTOMER COMPLAINTS AND CONFIRM. A

A

INVESTIGATE ITEMS YOU SHOULD CARRY OUT
RELATED TO EACH SYMPTOM.

Symptom Chart
(See pages HA-42 - 43)

A

q

e Diagnostic Proce-
dure(s) (See pages
HA-55 - 69.)

e Circuit Diagram for

ELIMINATE GOOD SYSTEM(S)/PART(S). A

Symptom Chart
(See pages HA-42 - 43)

y

Preliminary Check
(See pages HA-44 - 48)

CHECK MAIN POWER SUPPLY AND GROUND CIR-
CUITS. A

‘

ELIMINATE GOOD PART(S)/HARNESS(ES)/
CONNECTOR(S) ELECTRICALLY.

A

Main Power Supply and
Ground Circuit Check
(See page HA-51)

Harness Layout for A/C
System
(See pages HA-49 - 50.)

Quick Pinpoint Check [>
(See page HA-51.)

Malfunctioning Malfunctioning
harness(es)/ art(s)
connector(s) P

INSPECT EACH COMPO-
NENT. +

, q

REPAIR. REPAIR/REPLACE.

Vv 7‘

NG. FINAL CHECK

O.K.
.

CHECK OUT

HA-32
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DIAGNOSES — Overall System

Operational Check
The purpose of the operational check is to confirm that the
system operates as it should. The systems which are checked
are the blower, mode (discharge air), intake air, temperature

RHA926B

RHA927B

RHA928B

decrease, temperature increase. @l

CONDITIONS:
Engine running at normal operating temperature. MA
Fresh vent “OFF”

EM

PROCEDURE:

1. Check blower Le
1) Turn Fan switch to 1-speed.

Blower should operate on 1-speed. EF
2) Then turn Fan switch to 2-speed. EC
3) Continue checking blower speed until all four speeds are

checked. FE
4) Leave blower on 4-speed.

CL

2. Check discharge air

1) Press the VENT button. MT
VENT indicator should light.

2) Confirm that all discharge air comes out of face vents.
3) Press the B/L button. AT

B/L indicator should light.
4) Confirm that discharge air comes out of face vents and foot

vents. FA
5) Press the FOOT button.

FOOT indicator should light.
6) Confirm that discharge air comes out of foot vents, with RA

some air from defroster vents.
7) Press the F/D button.

F/D indicator should light. BR
8) Confirm that discharge air comes out of foot vents, with

some air from defroster vents, and that intake door position
is at FRE. ST

9) Press the DEF button.
- DEF indicator should light. BE

10) The discharge air should be coming only from defroster
vents. At the same time compressor should turn ON and
intake door position be at FRE.

3. Check RECIRC .
1) Press RECIRC button. EL

RECIRC indicator should light.
2) Listen for intake door position change (you should hear

blower sound change slightly).

HA-33



DIAGNOSES — Overall System
Operational Check (Cont’d)
4. Check temperature decrease
1) Slide temperature control lever to full cold.
2) Check for cold air at discharge air outlets.

1 COLD Gaeta HoT

5. Check temperature increase
1) Slide temperature control lever to full hot.
2) Check for hot air at discharge air outlets.

eo)

ALC COL ea HOT

RHA930B

6. Check air conditioner switch
Move the fan control lever to the desired (1 to 4-speed)
position and push the air conditioner button to turn ON the
air conditioner.
The indicator light should come on when air conditioner is
ON.

RHA931B
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DIAGNOSES — Overall System

Performance Chart

TEST CONDITION
Testing must be performed as follows:

Vehicle location: Indoors or in the shade (in a well ventilated place) @l
Doors: Closed
Door window: Open (Front driver side only)
Hood: Open MA
TEMP. lever position: Max. COLD
MODE SW: “¥ (Ventilation) set
RECIRC SW: cg, (Recirculation) set EM
FAN switch: Max. speed
Engine speed: 1,500 rpm
Time required before starting testing after air conditioner starts operating: More than 10 minutes Le

TEST READING
Recirculating-to-discharge air temperature table ce

Inside air (Recirculating air)

at blower assembly inlet Discharge air temperature at center ventilator FE
Relative humidity Air temperature °C (°F)

% °C (°F) CL

20 (68) 2.5 - 4.6 (37 - 40)

25 (77) 6.3 - 9.0 (43 - 48)

40 - 60 30 (86) 10.8 - 13.9 (51 - 57) Mt
35 (95) 16.5 - 20.6 (62 - 69)

40 (104) 22.5 - 27.5 (73 - 82) AT
20 (68) 4.6 - 7.3 (40 - 45)

25 (77) 9.0 - 12.0 (48 - 54) FA

60 - 80 30 (86) 13.9 - 17.7 (57 - 64)

35 (95) 20.6 - 25.6 (69 - 78) RA

40 (104) 27.5 - 34.0 (82 - 93)

Ambient air temperature-to-compressor pressure table BR
Ambient air

High-pressure (Discharge side) Low-pressure (Suction side) ST
Relative humidity Air temperature kPa (kg/cm2, psi) kPa (kg/cm?, psi)

% °C (°F)

20 (68) 686 - 1,020 (7.0 - 10.4, 100 - 148) 59 - 127 (0.6 - 1.3, 9 - 18) BEF
25 (77) 883 - 1,226 (9.0 - 12.5, 128 - 178) 78 - 147 (0.8 - 1.5, 11 - 21)

40 - 80 30 (86) 1,118 - 1,451 (11.4 - 14.8, 162 - 210) 98 - 177 (1.0 - 1.8, 14 - 26)

35 (95) 1,373 - 1,736 (14.0 - 17.7, 199 - 252) 127 - 226 (1.3 - 2.3, 18 - 33)

40 (104) 1,657 - 2,020 (16.9 - 20.6, 240 - 293) 196 - 314 (2.0 - 3.2, 28 - 46) EL
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Performance Test Diagnoses

INSUFFICIENT COOLING

DIAGNOSES — Overall System
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DIAGNOSES — Overall System

Whenever abnormal pressure of high and/or low sides of the system is noted, diagnosis must be con-
ducted by using a manifold gauge. The large-line zone on the gauge scale (see illustrations.) shown in
the following table refers to the standard (normal) pressure range for the corresponding pressure side
(high or low). Since the standard (normal) pressure, however, differs from vehicle to vehicle, refer to

Performance Test Diagnoses (Cont'd)
TROUBLE DIAGNOSES FOR ABNORMAL PRESSURE

the ‘‘Ambient Temperature-Pressure Characteristics” chart.

Gauge indication Refrigerant cycle Probable cause Corrective action

Both high and low-pressure

sides are too high.

AC359A

e Pressure is reduced soon

after water is splashed on

condenser.

e No air bubbles appear in

sight glass when pressure

is reduced.

Excessive refrigerant charge
in refrigeration cycle

Reduce refrigerant until spec-
ified pressure is obtained.

Air suction by radiator or

condenser fan is insufficient.

Insufficient condenser cooling

performance

|
@ Condenser fins are

clogged.

@ Improper rotation of radi-
ator fan or condenser fan

e Clean condenser.

e Check and repair radiator

or condenser fan as neces-

sary.

e Low-pressure pipe is not

cold.

e@ When compressor is

stopped high-pressure

value quickly drops by

approximately 196 kPa (2
kg/cm’, 28 psi). It then
decreases gradually there-

after.

Poor heat exchange in con-

denser

(After compressor operation
stops, high pressure

decreases too slowly.)

|
Air in refrigeration cycle

Evacuate repeatedly and

recharge system.

Engine tends to overheat. Engine cooling systems mal-

function.

Check and repair each
engine cooling system.

e Areas near low-pressure
pipe connection and ser-
vice valves are consider-

ably cold compared with

areas near expansion valve
outlet or evaporator.

e Plates are sometimes cov-

ered with frost.

e Excessive liquid refrigerant

on low-pressure side

e Excessive refrigerant dis-

charge flow

e Expansion valve is open a

little compared with the

specification.

{
@ Improper thermal valve

installation

@ Improper expansion valve

adjustment

Replace expansion valve.

HA-37

MA

EM

Le

EF
EC

FE

CL

Mr

AT

FA

RA

BR

ST

BF

EL



DIAGNOSES — Overall System
Performance Test Diagnoses (Cont'd)

Gauge indication Refrigerant cycle Probable cause Corrective action

High-pressure side is too

high and low-pressure side is

too low.

w
e

AC360A

Upper side of condenser and

high-pressure side are hot,

however, liquid tank is not so

hot.

High-pressure tube or parts

located between compressor

and condenser are clogged

or crushed.

e Check and repair or

replace malfunctioning

parts.

e Check compressor oil for

contamination.

High-pressure side is too low

and low-pressure side is too

high.

AC356A

High and low-pressure sides

become equal soon after

compressor operation stops.

Compressor pressure opera-

tion is improper.

Damaged inside compressor

packings

Replace compressor.

No temperature difference

between high and low- pres-

sure sides

Compressor discharge

capacity does not change.

(Compressor stroke is set at

maximum.)

Replace compressor.

Both high-and low-pressure

sides are too low.

[=)
~~

v

©
 m

7

(

AC353A

e There is a big temperature

difference between liquid

tank outlet and inlet. Outlet

temperature is extremely

low.

e Liquid tank inlet and expan-

sion valve are frosted.

Liquid tank inside is clogged

a little.

e Replace liquid tank

e Check compressor oil for

contamination.

e Temperature of expansion

valve inlet is extremely low

as compared with areas

near liquid tank.

e Expansion valve inlet may

be frosted.

@ Temperature difference

occurs somewhere in high-

pressure side

High-pressure pipe located

between liquid tank and

expansion valve is clogged.

e@ Check and repair malfunc-

tioning parts.

e@ Check compressor oil for

contamination.
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DIAGNOSES — Overall System
Performance Test Diagnoses (Cont'd)

Gauge indication Refrigerant cycle Probable cause Corrective action

Both high and low-pressure

sides are too low.

oH
),

©
 r

m 
/

AC353A

There is a big temperature

difference between expansion

valve inlet and outlet while

the valve itself is frosted.

Expansion valve closes a lit-

tle compared with the specifi-

cation.

|
@ Improper expansion valve

adjustment

@) Malfunctioning thermal
valve

@) Outlet and inlet may be
clogged.

e Remove foreign particles

by using compressed air.

e@ Check compressor oil for

contamination.

Areas near low-pressure

pipe connection and service

valve are extremely cold as

compared with areas near

expansion valve outlet and

evaporator.

Low-pressure pipe is clogged

or crushed.

@ Check and repair malfunc-

tioning parts.

e Check compressor oil for

contamination.

Air flow volume is not

enough or is too low.

Evaporator is frozen.

|
Compressor discharge

capacity does not change.

(Compressor stroke is set at

maximum length.)

Replace compressor.

Low-pressure side some-

times becomes negative.

&
 m

AC354A

e Air conditioning system

does not function and does

not cyclically cool the com-

partment air.

e The system constantly func-

tions for a certain period of

time after compressor is

stopped and restarted.

Refrigerant does not dis-

charge cyclically.

1
Moisture is frozen at expan-

sion valve outlet and inlet.

{
Water is mixed with refriger-

ant.

e Drain water from refriger-

ant or replace refrigerant.

e Replace liquid tank.

HA-39
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DIAGNOSES — Overall System
Performance Test Diagnoses (Cont'd)

Gauge indication Refrigerant cycle Probable cause Corrective action

Low-pressure side becomes

negative.
Y

AC362A

Liquid tank or front/rear side

of expansion valve’s pipe is
frosted or dewed.

High-pressure side is closed
and refrigerant does not flow.

|
Expansion valve or liquid

tank is frosted.

After the system is left at

rest, start it again in order to
confirm whether or not prob-
lem is caused by water or

foreign particles.

e If the problem is due to

water, drain water from

refrigerant or replace

refrigerant.

e If it is due to foreign

particles, remove expan-

sion valve and remove

them with dry and com-

pressed air.

e If either of the above meth-
ods cannot correct the
problem, replace expansion

valve.

e Replace liquid tank.

e Check compressor oil for

contamination.
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TROUBLE DIAGNOSES

Contents
Symptom Chal ........... ccc ccccccccccsseeeeceeeecensusccessuuseseneeaeccceeaaeeesauaeceeeeeeeeauaeeeseugecessuseceeseaseseeaueseeteaseeeeas HA-42

Preliminary Check 0.000.000... eee ceeeeeeeceeeeeeenaeeeeeeaeeeeeeaeeseeeeseeeeeeaeseceseeeeeesuseeessauseeceuseeessaaeeseaseeesaaesees HA-44

PRELIMINARY CHECK 1
(Intake door is not set at “FRESH” in DEF or F/D mode.)..........cccceecsseeeeeeseeeeeeeseeeeeeeneees HA-44

PRELIMINARY CHECK 2
(A/C does not DIOW COld Ar.) ......... ccc ceecccccesseecceaeseceseuseeceaneececeesecesseseecuaueeeeeuaeeeesseeeessesecesseneees HA-45

PRELIMINARY CHECK 3 .
(Magnet clutch does not operate in DEF Mode.) .0...........cccccccccsssccceseeecceesececeuseecessesecsueeseeseaeees HA-46

PRELIMINARY CHECK 4
(Air outlet doeS NOt CHANGE.) ...........cccceecccsscecseeccceucseuceeeseeeceeeeceeeeeeaeeseeeeceeuess see eeaeeeeeneeeeteeeesaeeess HA-47

PRELIMINARY CHECK 5
Co) 1 -) eee HA-48

Harness Layout for A/C System ................cc cc ceccccccsscsscececeeesaeeseeeeceesanseeeeessaessceeeseeuaaeceessssuueeeeesauagesesseees HA-49

Circuit Diagram for Quick Pinpoint Check ................. cc ccccccccccssesseeeeeceaeeeeesesseaeeseesessaueeeeceesseaaseeeeesaees HA-51

Wiring Diagraim................. ccc ccccccccesccceccceeeceeecesccseecseseauecceeeeeneceneeeeneseuenseeceecseeegeetseeseseesesseeeeeetaeeeaeeeneees HA-52

Main Power Supply and Ground Circuit Check .....................cccccccsseecccceeeeceeeeeeesaeeeeeseeeeeesneseeseaeeessneneees HA-54

Diagnostic Procedure 1

(SYMPTOM: Blower motor does not rotate.) ........... ccc cccceeeeccceseeeceenececeueceeeeesceeseueceseansessaeeeeesagenes HA-55
Diagnostic Procedure 2

(SYMPTOM: Air outlet does not Change.) .......cccccececesccescescssssessesessscseeeseveeeeees vecevaseeseeateeseeeseesees HA-58
Diagnostic Procedure 3

(SYMPTOM: Intake door does not ChANnge.).............cccccccccccseccccnscceeescsesecacceceueseeeeesseseseeeeaseneeeeneas HA-60

Diagnostic Procedure 4

(SYMPTOM: Magnet clutch does not operate with A/C switch and fan switch are ON.)............. HA-61
Diagnostic Procedure 5

(SYMPTOM: Illumination or indicators of push control unit do not Come ON.) ...............ceecceeeeeeees HA-66
Electrical Components Inspection ....................cccccccccsececeesecceseeeceeceeaecceusecseceaeecessucesaesessussenseseseceseseeanes HA-69
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TROUBLE DIAGNOSES

{ DIAGNOSTIC TABLE

Symptom Chart

Main Power

Preliminary Diagnostic Supply and
PROCEDURE Check Procedure Ground Circuit

Check

REFERENCE PAGE + + + +

FPP ST Ss F181 8) sy eo] es; es] ea] a] s
<x =< 4 a ¢ 4 4 ¢ <f ¢ ¢ << 4 <x 4
x x x x x x x x x x x x x x

- N oO wt w

oO ® ® fo) oO :
~{[ulo];+ije] 5) 5/5] 5] 5 3
Si S/S} s)/5}B)/ 8B BL B18 =| 8o o co) © ® i) 3) a) 2) Fs) ¢€ -
s]/6] so] 6] 6s © © 2 © © 3 2
ne > > > Me a. a. Q. a. a. ° c

s/s/s|s/s]/2|/2/2]/2/2] 8] 8] 2] 8
£ £ £ & £& % 2 7 2 @ o 2 9 °
ELE EL ESE; es] e] es) es; es e};e¢] ele

SYMPTOM o/o}] eo} e];] 8] sn] a} 8} 8] 08 |] 5] 5] 3128
a Qa. oO ja (oe Qa O a ma) a - - oO ke

A/C does not blow cold air. 1) O O O} O O

Blower motor does not rotate. @ 2] e)

Air outlet does not change. 1) Qe O |; O

Intake door does not change. 1) O | O

Intake door is not set at “FRESH” in

DEF or F/D mode. sd © © ©
Magnet clutch does not operate when e O O

A/C switch and fan switch are ON.

Magnet clutch does not operate in DEF9 P e O O O
mode.

, lllumination or indicators of push con- O

trol unit do not come on. 0
Noise 0

@, @: The number means checking order.
O : As for checking order, refer to each flow chart. (It depends on malfunctioning portion.)
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TROUBLE DIAGNOSES
Symptom Chart (Cont'd)

Electrical Components Inspection
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TROUBLE DIAGNOSES

Preliminary Check

“+ PRELIMINARY CHECK 1
Intake door is not set at ‘‘FRESH” in DEF or F/D mode.

Is intake door in ‘‘Fresh” position when | No x Go to Diagnostic Proce-
REC switch is turned from ON to OFF at | dure 3.

VENT, B/L or FOOT mode with ignition

switch at ON and fan speed at 4?

(Can you hear air moving from the

intake unit?)

Yes
Vv

Is intake door in “‘REC”’ position when No S Go to Diagnostic Proce-
REC switch is turned from OFF to ON at | dure 3.

VENT, B/L or FOOT mode with ignition

switch at ON and fan speed at 4?

(Can you hear air moving from the

intake unit?)

Yes
v

Is intake door in “Fresh” position when | No _| Replace control amp.
F/D switch or DEF switch is pushed? "| built-in push control unit.

(Can you hear air moving from the

intake unit?)

Yes

Vv

INSPECTION END

HA-44



TROUBLE DIAGNOSES

PRELIMINARY CHECK 2
AIC does not blow cold air.

Preliminary Check (Cont'd)

DOES AIR FLOW FROM VENTS?

Condition

@ Ignition switch, A/C switch, and

fan switch are ON.

e@ Mode lever is in VENT mode and

temperature lever is in full cold

position.

N.G.

Y

MENT.

Refer to DOOR CONTROL.

A

O.K.
Vv

CHECK COMPRESSOR BELT TEN- | N.G) CHECK COMPRESSOR OPERA-
SION. - TION.
Refer to MA section. OK.

|N.@. O.K.
Vv

Adjust or replace CHECK REFRIGERATION CYCLE
compressor belt. PRESSURE WITH MANIFOLD

GAUGE CONNECTED.

Refer to Performance Chart.

y N.G. O.K.

CHECK SIGHT GLASS.

Refer to ‘‘Confirmation of Amount

of Charged Refrigerant’ described

in DISCHARGING, EVACUATING, v

CHARGING AND CHECKING. Go to Performance

OK. NG. Test Diagnoses.

Y

CHECK FOR REFRIG-

ERANT LEAKS.

t
Go to Diagnostic Procedure 4.

y

CHECK AIR MIX DOOR ADJUST- 0.K) CHECK EVAPORATOR OUTLET
AIR TEMPERATURE.

Refer to Performance Chart.

N.G.

Y
CHECK THERMO CONTROL AMP.

OPERATION.

Refer to Electrical Components

Inspection.

HA-45

IS BLOWER MOTOR OPERATING
NORMALLY?

Yes No
y

CHECK BLOWER

MOTOR OPERATION.
Go to Diagnostic Pro-

cedure 1.

Vv

CHECK FOR EVAPORATOR COIL

FREEZE UP.

Remove intake unit. Check if evap-

orator freezes.

N.G. O.K.

(Freeze up) (Does not
freeze up)

v

CHECK VENTiL ATOR

DUCT FOR AIR

LEAKS.
v

CHECK THERMO CONTROL AMP.
OPERATION.

Refer to Electrical Components

Inspection.
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TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

PRELIMINARY CHECK 3

Magnet clutch does not operate in DEF mode.

e@ 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?

No

Yes

Y

Push A/C switch and turn A/C system
OFF. Make sure that magnet clutch is

disengaged.

v

x Go to Diagnostic Proce- .

| dure 4.

With engine running, does magnet

clutch engage normally when DEF

switch and fan switch are ON?

No

| Yes

INSPECTION END

HA-46

Replace control amp.

~ | built-in push control unit.



TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

PRELIMINARY CHECK 4
Air outlet does not change.

WITH IGNITION SWITCH AT ON?

Fresh vent “OFF”

DOES AIR COME OUT FROM EACH DUCT NORMALLY WHEN EACH MODE SWITCH IS PUSHED

Indicator illuminates
Switch +3 o a oj @ Air outlet

“~ O | VENT

«Jf O FOOT &VENT

ud 0 FOOT, DEF & VENT

Mo
de

| a © FOOT, DEF & VENT

Ww DEF & VENT

Air distribution ratios

VENT B/L FOOT F/D DEF
e a> © @ @“a ‘ wv & WP (%)

100

VENT

0 m n

70

~—— 50

YY

[re

INSPECTION END

HA-47

Go to Diagnostic

Procedure 2.
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 5

Noise

Preliminary Check (Cont'd)

from.

Check where noise comes

y

Expansion valve

f

Compressor

Replace expan-

sion valve.

f

Replace compres-

sor.

v

Refrigerant line

‘ Y

Belt

The line is fixed

directly to the

body.

VY

The line is not

fixed.

VY

Fix the line with

rubber or some

vibration absorb-

ing material.

Fix the line tightly. —

Vv

The belt vibration Side of belt is

is intense. worn out.

Y y

Readjust belt ten-

sion.

Refer to ENGINE

MAINTENANCE in

MA section.

HA-48

The pulley center

does not match.

Readjust the pul-

ley center.



TROUBLE DIAGNOSES

Harness Layout for A/C System

For M/T models ° 5

CES air conditioner relay 6l
rm KD

|a ‘ Ge \ mm
AeAAILS | YeLa SF hl) eM

LC

EF
EC

FE

CL

MT

AT

PA

RA

BR

ST

Wife\ Liquid tank

Pp ION ual-pressure switcRee LIE eyea SS =
EL

SHA180D
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TROUBLE DIAGNOSES
Harness Layout for A/C System (Cont'd)
PASSENGER COMPARTMENT

La ly
Vent mode switch

Thermo control

RHA526D

HA-50
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Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

Wiring Diagram

BATTERY (Via
LACV- fusible Tink7S0A) FAN RELAY-2 QUAL-
SOLENOID SWITCHCONDENSER
VALVE A/C FAN

RELAY RELAY-1i

fal fat
Qa Or] | @rF]

@ = a
xe se xe ee 38 “§

ag >> a> On aS

A[ Ss. M.Oo (Refer to last page
(Engine (Foldout page).
harness)

ao
o \

>

a
o \

7 (Engine room
| harness)

* ©.
‘ I

C M »)
= =

a a ae ae
a

THERMABODY GROUND

CONDENSER CONDENSER

MOTOR- 1 MOTOR- 2
CONDENSER CONDENSER
FAN FAN
MOTOR-1 MOTOR-2 COMPRESSOR

(E. F. I. harness)

(A) : A/T models zam> fee>m
ANAN AN\\\S
Jjjs Sa4s5

(M): M/T models
Jo¢ @ ELIT (2) CT PTT 69)
ao” > °

[a| | | |FARE Eee Re ee Lefedfeofeble 25
=!

OFFI | | 2 [35] 4
ra. 24 fe)

| | RS | RY [|| ae LH a & H 5 fe)
O{LOitt Al BS 5 g :

ECM (ECCS contro! module) RESISTOR s ‘ g g

FAN SWITCH

HA-52



TROUBLE DIAGNOSES

IGNITION SWITCH
ON or START

rrtd) IGNITION SWITCH
ACC or ON

Wiring Diagram (Cont'd)

UP |

4 FUSE BLOCK(MIS) (Refer to “POWER
L SUPPLY ROUTING”

| _/ in EL section. )

eros
~>NNAN

nin| L
Y | BLOWER
B RELAY

(Main f B
harness) @®

LPR MOTOR

MODE DOOR MOTOR

(82) mI
rd

+t5] =f] VENT
kj st B/L
4 =F} Tp E007
Ss} F/DT
s = DEF

INTAKE DOOR MOTOR

© tT SRetEkeon ol _
ms xXew -O Ti (A

THERMO
CONTROL

(iis) AMP.

7kLé/e Ho Prd THERMI STOR PUSH
s/w - CONTROL

(tid) UNIT

113}el
GY ey (Sub-harness)
R/Y RY

L—LG/R LG/R
L__ G/B LG7B

GW GW
G/R G/R
G/B G/B

— RYL R/L
B B
G G

L/Y LZY
War L/W

L L
L/7B L/B
C/R LZR

LOR L/OR
LG

From illuminationg [ | |]
system o Re aX

[ad a ~

§ (RTI CET)

me g@
BODY GROUND

POSITION
SWITCH

oO TT Tn O
o

7 nN

VENT MODE FULL CLOD
ITCH SWITCH MAX. COLD

DOOR MOTOR
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TROUBLE DIAGNOSES

Thermo control amp.
connector

G/W H.S.

oO ©

DISCONNECT

(Gy
SHA839D

Thermo control amp.
connector

LG/B _ DISCONNECT

€))
o

| Continuity exists: O.K.
RHA718B

DISCONNECT

Push control unit
connector

[Lo |
I I14]

G/w

‘iH OF =
SHA840D

- DISCONNECT
“4

HS.

Push control unit
connector

O
[17

B

SHA841D

Main Power Supply and Ground Circuit Check

POWER SUPPLY CIRCUIT CHECK FOR A/C SYSTEM

Check power supply circuit for air conditioning system.
Refer to “POWER SUPPLY ROUTING” in EL section and Wiring
Diagram.

THERMO CONTROL AMP. CHECK

Check power supply circuit for thermo control amp. with igni-
tion switch ON.
1. Disconnect thermo control amp. harness connector.
2. Connect voltmeter from harness side.
3. Measure voltage across terminal No. 64 and body ground.

Voltmeter terminal

QB . ‘S)

4)

Voltage

Body ground Approx. 12V

Check body ground circuit for thermo control amp. with ignition
switch ON, A/C 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

i) S)

43) Body ground Yes

PUSH CONTROL UNIT CHECK

Check power supply circuit for push control unit with ignition
switch at ACC.
1. Disconnect push control unit harness connector.
2. Connect voltmeter from harness side.
3. Measure voltage across terminal No. &) and body ground.

Voltmeter terminal

® S)

tL)

Voltage

Body ground Approx. 12V

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-54



TROUBLE DIAGNOSES

Diagnostic Procedure 1
INCIDENT Flow chart

No. SYMPTOM: Blower motor does not rotate.
1 | Fan fails to rotate. UW) e Perform PRELIMINARY CHECK 2 before referring to the
9 Fan does not rotate at [2] following flow chart.

1-speed. 5 @l
3 fan eons not rotate at >©

speed. Check if blower motor rotates prop- [4]
4 Fan does not rotate at (4] erly at each fan speed. >) MA

3-speed. Conduct checks as per flow chart at (3)
Fan does not rotate at [5] left >-©

5 .

4-speed. (2 EM

on= DISCONNECT (Go to next page.)

a4 y UW Le(ake TM CHECK POWER SUPPLY FOR BLOWER |N.G.| Check 15A fuses at fuse
Blower motor s MOTOR. ~ |. block. EF
connector (Gi) Disconnect blower motor harness con- (Refer to ““POWER SUP- EC

DE nector. PLY ROUTING” in EL sec-
* Do approx. 12 volts exist between tion and Wiring Diagram.)

G blower motor harness terminal No. 60) FE
,3 and body ground?

: RHAOO5C O.K. GL
BI Y

vuscownect Check circuit continuity between blower | N.G-| Reconnect blower motor
motor harness terminal No. @4 and "| harness connector. MT
body ground.

a Jo.Blower motor (& AT
connector . CHECK BLOWER MOTOR.

Soc (Refer to Electrical Components Inspec-
G tion.) PA

Continuity exists: O.K. A N.G.

SHA763C Replace blower motor. RA

Resistor ONNECT +
connector a4 €> y BR

ee TTI CHECK BLOWER MOTOR CIRCUIT N.G.| Disconnect blower motor
| ow BETWEEN BLOWER MOTOR AND "| and resistor harness con-

(E RESISTOR. nectors. STV1 © r) Do approx. 12 volts exist between resis-
s tor harness terminal No. @ and body

| G ground? BF
il a O.K.

RHAOO6C [p) ) Note

fp) Check circuit continuity
4 ‘€ €> between blower motor

Resistor harness terminal No. @ EL
connector and resistor harness ter-

Blower motor bt minal No. @4).[Fa comector (158) 2; Yy
Lw CY)

(Go to next page.)

. (3 Note:ne ir If the result is N.G. after checking circuit continulty, repair harness or con-
RHA540C

nector.
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TROUBLE DIAGNOSES

fe] Fan switch CH)
connector

CONNECT

RHA945B

Diagnostic Procedure 1 (Cont'd)

wY j2 js) |4

CHECK RESISTOR AFTER DISCON-
NECTING IT.

(Refer to Electrical Components
Inspection.)

Fan switch
// # connector (#39)

° Ul

ao o

OISCONNECT

Resistor connector

(

RHA725B

O.K. N.G.
v

Replace resistor.

Vv

Reconnect resistor harness connector.

°

v ¥

(1 (2) [4] (5)
vv Y¥ Vv

CHECK FAN SWITCH CIRCUIT.
Do approx. 12 volts exist between each fan

switch harness terminal and body ground?

Flow Terminal No.
chart Voltage
No. oF) ©

[2] @
@) Body Approx.

[4] @) ground 12V

[5] @

O.K.
N.G.

ay
Check circuit continuity

between fan switch and
resistor.

Note

CHECK FAN SWITCH AFTER DISCON- N.G. Replace fan switch.

NECTING IT.

(Refer to Electrical Components
Inspection.)

Jo.x.

©
(Go to next page.)

Note:
If the result is N.G. after checking circuit continuity, repair harness or con-
nector.
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TROUBLE DIAGNOSES

(G) Blower relay
connector

cas
Y

DISCONNECT

«c)

SHA955D

Diagnostic Procedure 1 (Cont'd)

©

Blower relay
connector

OISCONNECT

€ @

RHA531C

CHECK POWER SUPPLY FOR BLOWER N.G.

RELAY.

Disconnect blower relay harness con-

nector.

Do approx. 12 volts exist between

blower relay harness terminal No. 60)

and body ground?

O.K.

v Note

Check circuit continuity between blower

relay harness terminal No. 67,62) and

body ground.

O.K.

v

Ce

UAL
Blower relay

Re

HS.

DISCONNECT

*

Reconnect fan switch harness connec-

tor.

a v
CHECK FAN SWITCH CIRCUIT N.G.

Check 10A fuse at fuse

block.

(Refer to “POWER SUP-

PLY ROUTING”’ in EL sec-

tion and Wiring Diagram.)

BETWEEN FAN SWITCH AND BLOWER

RELAY.

Do approx. 12 volts exist between

blower relay harness terminal No. @3)

and body ground?

connector (H66

HD O

%
aS OFF

) A);3 —
4 =

SHA956D

Fan switch
connector (#39)

cl Ga L
L| 23 HS.

° b DISCONNECT
L

23. ace(i) e- Blower relay
connector

RHA535C

O.K.

4

CHECK BLOWER RELAY AFTER DIS-

CONNECTING IT.

(Refer to Electrical Components Inspec-

tion.)

N.G.

v

Replace blower relay.

Note:
If the result is N.G. after checking circuit continuity, repair harness or con-
nector.

HA-57

"| ness connector.
Disconnect fan switch har-

4 Note

Check circuit continuity

between fan switch har-

ness terminal No. @3) and
blower relay harness ter-

minal No. @3).
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TROUBLE DIAGNOSES

Push control unit
connector

Vain; HS.
DISCONNECT

Q
|A087D

(3) Mode door motor
connector

€)

‘=

@
SHA088D

iol
[LT TT TEX 1

Push control unit
x s, connector

Diagnostic Procedure 2

SYMPTOM: Air outlet does not change.
e Perform PRELIMINARY CHECK 4 and Main Power Supply

and Ground Circuit Check before referring to the following
flow chart.

CHECK MODE DOOR MOTOR POSITION
SWITCH.

1. Turn VENT switch ON with ignition

switch at ACC position.

2. Turn ignition switch OFF.

Disconnect push control unit connec-

tor.

3. Check if continuity exists between
terminal No. @) or @ of push con-
trol unit harness connector and body
ground.

4. Using above procedures, check for

continuity in any other mode, as indi-

cated in chart.

N.G. Disconnect mode door

q

Y Gam
e!

a
n

 
_
!

( “SG Ve ye I
1 HS.
! \—\

[2]4]e] ie) | [TT] DISCONNECT
1 tats ECT

|

W\//(isisT4[3l2 7 Fe]
Mode door motor
connector (152)

SHA957D

Mode Terminal No. Conti-

switch ® la) nuity

VENT @® or @

B/L @® or @®
Body

FOOT @ or @ ground Yes

F/D ® or ®

DEF ® or ©

O.K.Y
CHECK SIDE LINK.

Refer to DOOR CONTROL.

Note:

~ | motor harness connector.

1B vy Note
CHECK BODY GROUND

CIRCUIT FOR MODE

DOOR MOTOR.

Does continuity exist

between mode door motor

harness terminal No. @)
and body ground?

O.K.

Y Note

Check circuit continuity

between each terminal on

push control unit and on

mode door motor.

Terminal No. Conti-

® i>) nuity

Push Mode
control door

unit motor

0) 0)
@ ©)

® ® Yes
C)) G))
©) (©)
© ©
® ®

® ®

o*

®
(Go to next page.)

If the result is N.G. after checking circuit continuity, repair harness or con-
nector.
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TROUBLE DIAGNOSES

CONNECT

HS.

Push control unit
connector

O |8
7{ |

G G/Y

2ST)
Push control unit
connector G/Y fo

O 1/8
al

> OY

«)

5

SHA089D

Diagnostic Procedure 2 (Cont'd)

®

!
Reconnect push control unit and mode

door motor harness connectors.

O '
CHECK FOR OUTPUT OF PUSH CON-

TROL UNIT.

Do approx. 12 volts exist between push

control unit harness terminal No. @
and when mode is switched from

“VENT” to ‘‘DEF”’ or when mode is

switched from ‘‘DEF’’ to ‘““VENT’’?

N.G.

Terminal Mode door motor
No.

| ® Mode door Direction of
operation linkage rotation

—|—- Stop Stop

VENT — DEF Clockwise

DEF > VENT Counterclock-
wise

O.K.

v

Replace mode door motor.

HA-59

Replace control amp.

"| built-in push control unit.
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TROUBLE DIAGNOSES

Intake door motor
connector (is3) Nisin

H.S.

DISCONNECT

€))

® © (Ga)

!
SHA842D

ca
]

Intake door motor
connector (#53)

Intake door

LO | motor:
J11] _]} connector

®

| Continuity should exist when
1 test leads are connected as
~ shawn, it should not exist

when test leads are reversed.

SHAOS0D

Push control unit
connector

G/B

| |

on]

nd eo

Intake
door motor
connector (#53)

RHA727B

Diagnostic Procedure 3

SYMPTOM: Intake door does not change.
Perform PRELIMINARY CHECK 1 and Main Power Supply
and Ground Circuit Check before referring to the following
flow chart.

CHECK POWER SUPPLY FOR INTAKE
DOOR MOTOR.

Disconnect intake door motor harness

connector.

Do approx. 12 volts exist between intake

door motor harness terminal No. @
and body ground?

N.G. Check 10A fuses at fuse

O.K.

3) Y
CHECK BODY GROUND CIRCUIT FOR
INTAKE DOOR MOTOR.

Does continuity exist between intake

door motor harness terminal No. @
and body ground when REC switch is
ON?

Does continuity exist between intake

door motor harness terminal No. @
and body ground when REC switch is

OFF?

N.G.

block.

(Refer to ““POWER SUP-
PLY ROUTING”’ in EL sec-

tion and Wiring Diagram.)

Disconnect push control

O.K.

Vv

Replace intake door motor.

Note:

unit harness connector.

Y Note

Check circuit continuity

between push control unit

harness terminal No. ©
(1) and intake door
motor harness terminal

No. @ (@)?
jew

Replace control amp.

built-in push control unit.

If the result is N.G. after checking circuit continuity, repair harness or con-
nector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 4

SYMPTOM: Magnet clutch does not operate when A/C
switch and fan switch are ON.

e Perform PRELIMINARY CHECK 2 before referring to the
following flow chart.

CHECK POWER SUPPLY FOR COMPRES-

SOR.

Disconnect compressor harness connec-

tor.

Do approx. 12 volts exist between com-

pressor harness terminal No. @ and
body ground?

N.G.

Y

CHECK POWER SUPPLY

O.K.

Vv

| Check magnet clutch coil.

Compressor
connector (E16)
© ae € < ;

HS y J

a) CE

RHA572C

iB] Thermal Ge
connector© G7 ( —Me 2) @ |e

s

2

lS p

y %
= SHA958D

Thermal
protector Compressor
connector (E16é)-1 connector (£16) -2

(Ga ) (45 )

Y/B Y/B

rr DISCONNECT =

HS. «ca
SHA844D

O.K.

VY

Replace magnet clutch.

Refer to COMPRESSOR.

N.G.

[| tor harness connector.

Y
®

FOR THERMAL PROTEC-

TOR.

Disconnect thermal protec-

Do approx. 12V exist
between thermal protector

harness terminal No. 64
and body ground?

O.K.

CHECK THERMAL PRO-

TECTOR.

Check circuit continuity
between thermal protector

harness terminal No. 64
and compressor harness

terminal No. @.

[Ne

| Replace thermal protector.

(Go to next page.)
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TROUBLE DIAGNOSES
Diagnostic Procedure 4 (Cont'd)

Thermal
protector

connector (E16)-1

A/C relay
connector Ces)

54 tea)

TS.

®

O.K. CHECK POWER SUPPLY

«cA/C relay
connector
on

a oO
)

®

RHA574C

@ |
Y/B

v/B a Disconnect A/C relay harness connec-
tor.

~ S . y,(Gf ) vy Note
sHagsgp| | Check circuit continuity between A/C

relay harness terminal No. 64 and ther-

(E] mal protector harness terminal No. 6).
NED DISCONNECT

ov, 1d €&

Ls

FOR A/C RELAY.

Disconnect A/C relay.

Do approx. 12 volts exist
between A/C relay har-

ness terminal No. 62 ,
63) and body ground?

O.K. N.G.

ECM (ECCS control module)
connector (Fal) connect

[cen | ConnecTor|| € >

(Y/L

+ —_

For terminal arrangement,
refer to Circuit Diagram
for Quick Pinpoint Check. SHA960D

A/C relay
connector (£5) ra

TS.res
DISCONNECT

o €>
For terminal ECM (ECCS @
arrangement, contro! module)
refer to Circuit connector L
Diagram _—

for Quick [___ECM _|O| CONNECTOR]

VY

CHECK A/C RELAY AFTER DISCON- N.G.

A

CHECK POWER SUPPLY

CIRCUIT AND 10A FUSE

AT FUSE BLOCK.

(Refer to ‘POWER SUP-

PLY ROUTING” in EL sec-
tion and Wiring Diagram.)

Replace A/C relay.

Yy

NECTING IT.

(Refer to Electrical Components Inspec-

tion.)

O.K.

Y
Reconnect A/C relay.

v

CHECK COIL SIDE CIRCUIT OF A/C N.G.

RELAY.

Do approx. 12 volts exist between ECM

(ECCS control module) harness terminal

No. @) and body ground?
Pinpoint Check. SHA961D jo

(Go to next page.)

Note:

Check circuit continuity
| between A/C relay har-

ness terminal No. 65) and
ECM (ECCS control mod-

ule) harness terminal No.

@.

if the result is N.G. after checking circuit continuity, repair harness or con-
nector.
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TROUBLE DIAGNOSES

[H
Thermo control amp.
connector

- RHA733B

Diagnostic Procedure 4 (Cont'd)

N.G.a Note
CHECK VOLTAGE FOR THERMO CON-
TROL AMP.

Do more than 8 volts exist between

thermo control amp. harness terminal

No. 69) and body ground?

Li Thermo control amp.
connector

ca
|

ae ae a)
Dual-pressure
switch connector (£26)

DISCONNECT

G/R

= CH

RHA734B

{0.K.

©

Check circuit continuity ©
between thermo control
amp. harness terminal

No. 69) and dual-pressure
switch terminal No. 69).

O.K.

CHECK DUAL-PRESSURE

SWITCH.

(Refer to Electrical Com-

ponents Inspection.)

O.K. N.G.

Notey

Dual-pressure
& connector (E26)

4€ &

ECM (ECCS control aN
module) connector (F21)

41

LG/B

[___Ecn ~ of CONNEGTOR]|

Check circuit continuity between ECM

(ECCS contro! module) harness terminal
No. and dual-pressure switch har-
ness terminal No. 68).

O.K.
y

CHECK ECM (ECCS CONTROL MOD-
ULE).

(Refer to EF & EC section.)

©

|
SHA962D

Thermo control amp.
connector (#49)= 4 DISCONNECT 2) @)

LG/B
a»

ry
OFF

1

2

3
= 4

SHA845D

CHECK POWER SUPPLY FOR THERMO
CONTROL AMP.
Go to Main Power Supply and Ground
Circuit Check.

O.K.

CHECK BODY GROUND CIRCUIT FOR

Vv

Replace dual-pressure

switch.

| Disconnect A/C switch
THERMO CONTROL AMP.
Disconnect thermo control amp. harness
connector.
Does continuity exist between thermo
control amp. harness terminal No. 4)
and body ground?

Thermo control amp. connector

DISCONNECT

LG/B

~ = LG/B

(tr) A/C switch
t fo)connector ean

SHA846D

O.K.

4

Replace thermo control amp.

Note:
If the result is N.G. after checking circuit continuity, repair harness or con-
nector.

HA-63

harness connector.

Y Note

Check circuit continuity
between thermo control
amp. harness terminal
No. 43) and A/C switch
harness terminal No. @.

40.K.
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TROUBLE DIAGNOSES
Diagnostic Procedure 4 (Cont'd)

A/C switch ar DISCONNECT
connector | ®aca fLG/R |

. CHECK A/C SWITCH. N.G.| Replace A/C switch.
(Refer to Electrical Components Inspec- -

LG/R tion.)

, =) O.K.
Fan switch@&) connector 21 | ELI | Y

RHAT36BM Disconnect fan switch harness connec-
tor.

IN} Fan ctor (i)
connector (139) bY €)

| Me Yv Note
Check circuit continuity between A/C
switch harness terminal No. @2 and fan
switch harness terminal No. @.

@ } le lw O.K.

) v Note N.G.
|}= staga7p| | CHECK BODY GROUND CIRCUIT FOR ©

FAN SWITCH. (Go to next page.)

Does continuity exist between fan switch
harness terminal No. @3) and body
ground?

O.K.

Y
CHECK FAN SWITCH.
(Refer to Electrical Components Inspec-

tion.)

Replace fan switch.

Note:
If the result is N.G. after checking circuit continuity, repair harness or con-
nector.
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TROUBLE DIAGNOSES

0} Blower or CA)
connector (66)

DISCONNECT

* 4€)
es (se7

(p)
Ww YY

SHA963D

Diagnostic Procedure 4 (Cont’d)

©

{P] Blower relay
connector (66)

B

r

esal

CHECK POWER SUPPLY FOR BLOWER N.G. Check 10A fuse at fuse
RELAY.

Disconnect blower relay harness con-
nector.

Do approx. 12 volts exist between

blower relay harness terminal No. 60)

and. body ground?

O.K.

Pp v Note
Check circuit continuity between blower
relay harness terminal No. 61), 62 and
body ground.

O.K.

Vv

Reconnect fan switch harness connec-
tor.

RHA536C

DISCONNECT

Blower relay
connector

DH OF
%

(F OFF

(« 3
4 =

SHA964D

Q)
v

CHECK FAN SWITCH CIRCUIT

block.

(Refer to ‘POWER SUP-

PLY ROUTING” in EL sec-

tion and Wiring Diagram.)

N.G.

BETWEEN FAN SWITCH AND BLOWER

RELAY.

Do approx. 12 volts exist between
blower relay harness terminal No. @3)

and body ground?

Fan switch
connector (#39)

(i

ce (a
Y -

Lap oo

(fe

Blower relay
connector

SHA965D

O.K.

v

CHECK BLOWER RELAY AFTER DIS-

CONNECTING IT.

(Refer to Electrical Components Inspec-

tion.)

N.G.

v

Replace blower relay.

Note:
if the result is N.G. after checking circuit continuity, repair harness or con-
nector.

HA-65

"| ness connector.
Disconnect fan switch har-

Gi y Note

Check circuit continuity

between fan switch har-

ness terminal No. @) and
blower relay harness ter-

minal No. @3).
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TROUBLE DIAGNOSES

Diagnostic Procedure 5
SYMPTOM: Illumination or indicators of push control unit do not

From
li fuminattion
system

come on.

e Perform Main Power Supply and Ground Circuit Check
before referring to the following flow chart.

Turn ignition switch and lighting switch

ON.
IGNITION
SWITCH
ACC or ON

v

CHECK ILLUMINATION AND INDICATORS.

e Turn A/C, REC and fan switches ON.

e Push VENT, B/L, FOOT, F/D and DEF switches in order.

e Check for incidents and follow the repairing methods as shown:

INCIDENTS

ILL.

“How to repair’Push | vent | B/L | Foot] F/D | DEF | REC | A/C P
control

unit

Go to DIAGNOSTIC

* ° ° ° O° © © ~~ |PROCEDURE 5-1.
Go to DIAGNOSTIC

— xRHA014G ° ° © © O° © PROCEDURE 5-2.
Go to DIAGNOSTIC

O x x x x x x —
PROCEDURE 5-3.

_ A _ Replace control amp.
built-in push control unit.

Replace control amp.

© x * x x * * © built-in push control unit.
Go to DIAGNOSTIC

— x x x x x x oO
PROCEDURE 5-4.

O: IIumination or indicator comes on.

x: Ilumination or indicator does not come on.

A: Some indicators for VENT, B/L, FOOT, F/D, DEF or REC come on.
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TROUBLE DIAGNOSES

rr
ilumination bulb

g

Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-1

RHA164B

fa en) DISCONNECT a

4 € @
Push control unit
connector (#40)

O
| [15

R/L

ome, =
SHA848D

& DISCONNECT

H.S. Le

Push control unit R/Y
connector

O 16 ~~)

| Ge)
SHA849D

CHECK THE OTHER ILLUMINATION N.G. CHECK ILLUMINATION
SYSTEMS EXCEPT FOR A/C SYSTEM. "| SYSTEM.
Do the other illumination come on with Refer to illumination/
ignition switch and lighting switch ON? Wiring Diagram in EL sec-

tion.
O.K.

y

Turn ignition switch and lighting switch
OFF.

Y

CHECK ILLUMINATION BULB. N.G. Replace illumination
Remove push control unit and discon- | bulb(s).
nect harness connectors. Remove illu-
mination bulb(s) and check them.

O.K.

BI
CHECK POWER SUPPLY FOR ILLUMI- {| -S-] CHECK POWER SUPPLY
NATION WITH LIGHTING SWITCH ON. "| FOR A/C ILLUMINATION
Do approx. 12 volts exist between push SYSTEM.
control unit harness terminal No. @® Refer to illumination/
and body ground? Wiring Diagram in EL sec-

tion.
O.K.

Vv Note

CHECK BODY GROUND CIRCUIT FOR
ILLUMINATION.
Does continuity exist between push con-
trol unit harness terminal No. @® and
body ground?

| O.K.
y

Replace control amp. built-in push con-
trol unit.

DIAGNOSTIC PROCEDURE 5-2

N.G.CHECK MAGNET CLUTCH OPERATION.
Does magnet clutch operate normally
when engine ON, A/C switch, fan switch
are ON?

O.K.

Replace control amp. built-in push con-
trol unit.

Note:
If the result is N.G. after checking circuit continuity, repair harness or con-
nector.

HA-67

Go to Diagnostic Proce-
dure 4.
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TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-3

er) DISCONNECT ~

4€ @
Push controt unit Turn ignition switch and lighting switch

connector OFF.

| ot []])
{| | \

Disconnect push control unit harness

connector.

~ gHagsop y
CHECK POWER SUPPLY FOR PUSH N.G.| Check 10A fuse at fuse

(3) CONTROL UNIT. "| block.
DISCONNECT roa, Do approx. 12 volts exist between push (Refer to ‘POWER SUP-

€) control unit harness terminal No. 4 PLY ROUTING”’ in EL sec-
p and body ground? tion and Wiring Diagram.)

Push control unit
connector O.K.

O 1 E v Note
rm CHECK BODY GROUND CIRCUIT FOR

PUSH CONTROL UNIT.

Does continuity exist between push con-
SHA851D}! trol unit harness terminal No. @ and

body ground?

O.K.
Vv

Replace control amp. built-in push con-

trol unit.

DIAGNOSTIC PROCEDURE 5-4
DISCONNECT

y. Ee) LY Turn ignition switch and lighting switchHS. Ur . ew OFF.
Push tor (ia) |
connector

Disconnect push control unit harness
ti 4 connector.

17

PN Vv Note

SHA8S2D] | CHECK BODY GROUND CIRCUIT FOR
PUSH CONTROL UNIT.
Does continuity exist between push con-
trol unit harness terminal No. a and
body ground?

JO.K.

Replace control amp. built-in push con-
trol unit.

Note:

If the result is N.G. after checking circuit continulty, repair harness or con-

nector.
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TROUBLE DIAGNOSES

ess ee <=
oJ!De Oe ear ans

qi wom) °- [it PL ai« SES p. INU)SST
(2) (24) @8) @s) @?) (3)

ra DISCONNECT

12 | 24 = 26| 27| 23 €)
RHAS539C

Intake unit

Blower motor
f to] RHA740B

Circuit check >” DISCONNECT

ms €).
| . NA AA AAVV VVWV vv)

RHA741B

DISCONNECT ry
BS a4

SY)
A/C switch
connector =

RHA172B

Electrical Components Inspection

FAN SWITCH

Check continuity between terminals at each switch position.

LEVER POSITION Gl
TERMINAL

OFF 1 2 3 4

24 MA

25 O

26 O EM

27 O

23 ge | o}] o | >?
12 O O O O

EF
EC

PE

CL

BLOWER MOTOR

Confirm smooth rotation of the blower motor. MT
e Ensure that there are no foreign particles inside the intake

unit.
AT

PA

RA

BLOWER RESISTOR

Check continuity between terminals. BR

ST

BIF

A/C SWITCH

Check continuity between terminals at each switch position. EL

Switch condition Terminal No.
Continuity

A/C DEF ® S)

ON ON

ON OFF 3) 2) Yes

OFF ON
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TROUBLE DIAGNOSES

[ |
Dual-pressure

<a / switch

DISCONNECT yy

€ 5 a
Gefs9)

eo

RHA742B

Thermal 14
rotector

Compressor
A

Thermo control | |
amp. connector

\

1 |
Voltmeter

H
e

iN

Thermo control amp. — / SHA966D

RHA488C

Electrical Components Inspection (Cont'd)
DUAL-PRESSURE SWITCH

High-pressure side line pressure
Operation ContinuitkPa (kg/cm?, psi) P y

Decreasing to

77 - 216 (1.8 - 2.2, 26 - 31) Turn OFF Does not exist
Increasing to

2,452 - 2,844 (25 - 29, 356 - 412)

Increasing to

177 - 235 (1.8 - 2.4, 26 - 34) Turn ON Exists

Decreasing to

1,863 - 2,354 (19 - 24, 270 - 341)

THERMAL PROTECTOR

Temperature of compressor Operation

C ('F)
Increasing to approx. 135 - 145 (275 - 293) Turn OFF

Turn ONDecreasing to approx. 120 - 130 (248 - 266)

THERMO CONTROL AMP.

1. Run engine, and operate A/C system.
2. Connect the voltmeter from harness side.
3. Check thermo control amp. operation shown in the table.

Evaporator outlet air temperature Thermo amp.
Test°C (°F) operation ester

Decreasing to 2.5 - 3.5 (37 - 38) Turn OFF Approx. 12V

Increasing to 4.0 - 5.0 (39 - 41) Turn ON Approx. 0V

A/C RELAY AND BLOWER MOTOR RELAY

Check circuit continuity between terminals by supplying 12 volts
to coil side terminal of A/C relay.
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DOOR CONTROL

Mode door motor

RHA698B

RHA699B

CONNECT

Intake door motor %

SHA853D

Control Linkage Adjustment

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.
Turn ignition switch to ACC.
Turn VENT switch ON.
Attach mode door motor rod to side link rod holder.
Turn DEF switch ON. Check that side link operates at the M
fully-open position. Also turn VENT switch ON to check that
side link operates at the fully-open position.

MA

Ou
 

&

LC

EF
EC

PE

CL

TEMPERATURE CONTROL CABLE
e@ Move the temperature control lever to the full hot position. yj

Set the air mix door lever in the full hot position. Pull on the
outer cable in the direction of the arrow and then clamp it.

After positioning control cable, check it operates properly. AT

FA

RA

INTAKE DOOR

1. Connect the intake door motor harness connector before BR
installing to the intake door motor.
Turn ignition switch to ACC.
Turn REC switch OFF. ST
Install intake door motor on intake unit.
Install intake door lever.
Set intake door rod in Fresh position and fasten door rod BF
to holder on intake door lever.
Check that intake door operates properly when REC switch an

HA

oOaP
rwn

TM

is turned ON and OFF.

EL
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DOOR CONTROL

Full hot position

—_ \
C-

Cc

x y

COLD exe HOT)

1_0

Max. cold door motor

RHD529D

Control Linkage Adjustment (Cont’d)
MAX. COLD DOOR
1.

NOaARw
WND

Connect max. cold door motor harness connector before
installing max. cold door motor.
Turn ignition switch to ACC.
Turn DEF switch ON. ,
Set temperature control lever to full hot position.
Install max. cold door motor on heater unit.
Attach max. cold door lever to rod holder.
Check that max. cold door operates properly when mode
switch is turned to VENT and DEF.
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SYSTEM DESCRIPTION — Push Control

Push Control System

IGNITION SWITCH IGNITION SWITCH
ON or START ACC or ON

FUSE Ls ruse

A

; :3 MBLOWERMOTOR 2 M rel To illumination
[izb<fetiea| fop<i[9] system
MAX. INTAKE oo
COLD DOOR

! DOOR MOTOR
& | MOTOR ~

L PUSH CONTROL UNIT
Lg - - - le 7

(2) DEF F/D+* '

on on i s” ° Y efé(S]4[Slelt 1718)| Ll 4! MODE DOORgat wn WN K)DEF LA MOTORKS) 1g ' REC Ng ro—++4 So
= SWI TCH A e 6 1 VENT DEF

RESISTOR VENT MODE FULL COLD coTM~
SWITCH SWITCH 

¥ : 8 MByEZotl ~«<@e lUFAN SWITCH [eo] (2 (@) w—| YY oe ?OFFI. 1]21314 i <f232 1) esh<J2a2t) ce“ 5 I

5 OG @yEoor eth | | : DEF
S MOTOR Papel, = F/D

9 rn ORIVING poe Ty FOOT
ot | \ CIRCUIT 3 \

5 SYBsL commen = B/L
glo Y 1 : VENT
Olo;olo -

ia 6dVENT -—@—-@afay rene HH}@®D | SWETCH | “t ¢ =
Is of aur,© e1z[e]_« Jaa l

“ msey, LATS{STe[ers[ oT ti 4) - Q
- BLOWER

MOTOR +
RELAY

MHA150A

This push control system operates the intake and mode door motors to activate their corresponding
doors.

Switches and their control functions

Indicator illuminates
Switch => my @e. Air outlet Intake air Compressor

Ac | “A | ae | wd Sy | Ww | ee
> } O __ __

>

» LNA © Refer to “Air _ —
8 ae O Flow’’. (See — —

@ O page HA-7.) FRE —

MTT O FRE ON‘1
ce O*2 REC*2 —

*1: Compressor is operated by thermo control amp.

*2: Depending on mode switch position
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SYSTEM DESCRIPTION — Push Control

To push {
control

[@ |
(opt 9]

Intake
door
motor

RHA703B

[el
fete [S[4 [372] 1 x17 [8]

*: Current flows as
indicated by the
arrow, motor
actuates as

indicated by the
words.

To
push <
control

—@
aN =

Terminal Mode door motor
No.

Direction

® Mode door of linkage
operation .

rotation

_ _ Stop Stop

© | @ | VENT >DEF | Clockwise

@ | © | ver>vent | Counter
clockwise

SHA967D

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.

Mode Door Motor
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.
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SYSTEM DESCRIPTION — Push Control

Max. cold goo motor —/

3

IGNITION SWITCH
ACC or ON

HOSE Vent mode
switch

5

Max. cold door motor Full cold
switch

==

i
RHA530D

CI E=3100==
|| See

Cluster lid C

|

SHA854D

OIC
JODIC1

RHA705B

a Ae eee
Temperature control cable

ie

RHA706B

Max. Cold Door Motor
Max. cold door system is set to operate during FULL COOL
mode. When the temp. control lever is moved to FULL COOL
position and mode switch is turned to VENT position, both vent
mode switch and full cold are turned ON. Therefore, max. cold
relay coil is energized and the relay switch is turned ON for
OPEN side, and the max. cold door motor starts to rotate to
open the door. The door is kept closed unless this operation is
performed.

Vent mode switch Max. cold switch Max. cold door
operation operation operation

ON OPEN
ON

OFF ;

ON CLOSE
OFF

OFF

Removal and Installation
1. Remove cluster lid C.
2. Remove driver’s side lower panel.
3. Remove glove box.

4. Remove the 8 bracket screws.

5. Disconnect temperature control cable at heater unit side.
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SYSTEM DESCRIPTION — Push Control
Removal and Installation (Cont'd)
6. Disconnect push control unit harness connectors.
7. Remove bracket with push control unit.
8. Remove push control unit.
9. Installation is in the reverse order of removal.
Refer to ‘‘Control Cable and Rod Adjustment’ in ‘DOOR
CONTROL” for temperature control cable.

Control amp.

Control amp. lIlumination bulb
cover 3

Fan switch

illumination plate

Inside knob

Control box

E-ring \

Control base

Ae Temperature control knob
lo Temperature controlDN

lever assembly
Air conditioner switch

Temperature control NN
cable Fan control dial

Finisher plate

Air conditioner switch a
assembly

Temperature control
lever

Full cold switch

RHA531D

Disassembly
1. Remove temperature control knob & fan control dial.

5 Wrap temperature knob & fan control dial with a cloth and pull
ldeacas 5 in direction indicated by arrow as shown in figure at left. Be

careful not to scratch knobs during removal.

RHA529B
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SYSTEM DESCRIPTION — Push Control

Fan switch.
ri \

Flat-bladed
screwdriver

Control box
SHA627C

SHA855D

RHA531B

Mlumination bulb .
RHA164B

Disassembly (Cont’d)
2. Remove fan switch.

3. Remove control base & control amp. cover.

4. Remove control knobs.

Wrap finisher with a cloth and remove knobs using flat-bladed
screwdriver or similar tool. Be careful not to scratch finisher
surface.

5. Remove illumination bulbs.

6. Remove control amp.

Be careful not to damage substrate when removing.

7. Remove illumination plate.
8. Remove finisher plate.
9. Disconnect temperature control cable.
10. Assembly is in reverse order of disassembly.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
COMPRESSOR LUBRICATION OIL

ATSUGI make ATSUGI make
Model NVR 140S Model NVR 1408
Type Vane rotary Type SUNISO 5GS

Displacement cm? (cu in)/Rev. 140 (8.54) Capacity mf (US fl oz, Imp fl oz)

Direction of rotation Clockwise Total in system 200 (6.8, 7.0)
(Viewed from drive end) . :

Amount of oil which Approx. 100 (3.4, 3.5)

Drive belt Poly V can be drained PProx. oe
Compressor (Service parts) 200 (6.8, 7.0)
charging amount “

REFRIGERANT

Type R12

Capacity kg (Ib) 0.7 - 0.8 (1.5 - 1.8)

Inspection and Adjustment

ENGINE IDLING SPEED (When AIC is ON.) COMPRESSOR
e Refer to EF & EC section. Model NVR 7140S

BELT TENSION Clutch disc-pulley clearance 0.3 - 0.6
. . . mm (in) (0.012 - 0.024)

e Refer to Checking Drive Belts (MA section).
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ELECTRICAL SYSTEM
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When you read wiring diagrams:
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HARNESS CONNECTOR

Description

HARNESS CONNECTOR

e All harness connectors have been modified to prevent accidental looseness or disconnection.
e@ The connector can be disconnected by pushing or lifting the locking section.
CAUTION:
Do not pull the harness when disconnecting the connector.

[Example]

Terminal retainer

Packing
(Water-proof type)

PUSH

_. PUSH

(For combination meter) (For relay)
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STANDARDIZED RELAY

Description

NORMAL OPEN, NORMAL CLOSED AND MIXED TYPE RELAYS
Relays can mainly be divided into three types: normal open, normal closed and mixed type relays.

NORMAL OPEN RELAY NORMAL CLOSED RELAY MIXED TYPE RELAY

Flows Flows

Does not
i” flow c> — Does not
5 —_—_++-O O+t— flow -O

: arnee UFO OOO

sw BATTERY sw BATTERY sw BATTERY

Flows D not Does not
oes

flow o> flow > ©
5 ——t+o oo +

: 2 Flows
5 Alin

sw 1 BATTERY sw 1 BATTERY SW 1 BATTERY

TYPE OF STANDARDIZED RELAYS

TM aaa cee eeeeeeeeeee 1 Make QM haa eceeeseeseeeees

TT aeceeceeceeeeee sees 1 Transfer 1IM-1B .....

1M 2M

| | /- 1M a 7 2M

t \ / . ‘
' ‘ 4 ‘' ! 4 i\ / ‘ ’
fee \ ”

| |

1T 1M-1B

| || i 'v rh ty an 1B
/ \y N

| !‘g ‘i J

| | 1M

EL-4
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STANDARDIZED RELAY
Description (Cont'd)

Type Outer view Circuit Connector symbol Case color

ee? | [ata ;
I MA

1T BLACK
2 1

it | “15/3 EM
4

LC

— EP &
? ° oO EC

BLUE

° rT] 2] GREEN

De | a
MT

—_O O—2M 3 ‘ ] BROWN FA
{ ’ 2141

b 1715 }+— RA
© 6} 3

BR
2 @-

Pee mae a
.1M-1B : GRAY BE

i AE
b @ b 4 | HA

SEL883H
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POWER SUPPLY ROUTING

2-POINT MOTORIZED AUTOMATIC
SEAT BELT SYSTEM

CIRCUIT
1 BREAKER-2

yel
p

POWER WINDOW, POWER DOOR LOCK.
ROOFSUN

FUEL FILLER LID OPENER AND
TRUNK LID OPENER SYSTEM

OFF ACC

OO

ST
le.
|

OOO
!S

I DIVYYN
IWN 

P
o

] 
—

NITION SWITCH

aS33 BODY GROUND

° Hd]
- "

B/Y

B/R
W/L

a7
ity Cs)

refer So!" tot doe
efer to last page| 7-~(Foldout page). ] g wai

\\=
=a

| .(Engine room harness) W “oA

o W/L

BOR _,| IGNITION SYSTEM.
Bow POWER WINDOW

—>| STARTING SYSTEM |

PS] CHARGING SYSTEM |

| HEADL AMP,
| DAYTIME LIGHT UNIT.

FRONT FOG LAMP

| ) | [—F} ccs

=z eeS\ses J zs
x =e =

| l 1) 1 |

; any
a@)" eet BkE LINK »| ANTI-LOCK BRAKINGCth ee § S| systen

FUSE

Pong OF oe
FUSE AND ee ae
BON CLE LINK = = =z

I Lt
BATTERY

EL-6
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POWER SUPPLY ROUTING

(M5) FUSE BLOCK uP

R“G ———| FRONT FOG LAMP | @l

orva———| CIGARETTE LIGHTER |

REC ayo ACCESSORY
REL REL

Es
E>] h

i
UE 

a

3

GvY ———*| DOOR MIRROR |
MA

ATR_CONDITIONER,.
G/“wW ———®| TIME CONTROL UNIT.

THEFT WARNING SYSTEM

EM
AUDIO,
CLOCK ILLUMINATION

BR ———»| FUEL PUMP, ECCS | LC

ECCS. A. S. C. D.
BULB CHECK RELAY. EE &

W/G THEFT WARNING SYSTEM.
RADIATOR FAN SYSTEM. EC
STARTING SYSTEM

’

LG ———®*| WIPER AND WASHER |
FE

t78 ——S>| BLoweR MOTOR |
R7B ———| TIME CONTROL UNIT WM]

WAS —>>| REAR WINDOW DEFOGGER |

STARTING SYSTEM,

PU ———> ELUTCH INTERLOCK 1 RERSY GM) »
DAYTIME LIGHT UNI
THEFT WARNING SYSTEM

AT

M’T models For CANADA

M‘T models For U.S. A.

For U.S.A.

For CANADA

A/’T modelseeo8
@

G ———| HAZARD WARNING |

ORN. A. S.C. DL.»THERT WARNING. SYSTEM FAG/B ———>

I TCENSES ST OE PARKER
GvR >| TLLUMINATION LAMPS,

CLOCK, WARNING CHIME RA

COMBINATION METER,
SHIFT LOCK SYSTEM@,.
DATA LINK CONNECTOR FOR

BEROGGER RELAY. Ow BRv —— | POWER ANTENNA TIMER,
BLOWER REL AY.
BACK-UP LAMA/T ELECTRICAL systen ® » CT
DAYTIME LIGHT UNIT

G7w ———®| TURN SIGNAL |

ey ——+[ECCS | BF
STOP LAMP. A. S.C. D.R“Y ———®| SHIFT LOCK SYSTEM
ANTI-LOCK BRAKING SYSTEM HA

ROOM LAMP, SPOT LAMP,
TRUNK ROOM LAMP, AUDLO,
TIME CONTROL UNIT. EL

R“7B ———»| THEFT WARNING SYSTEM,
POWER ANTENNA TIMER,
2-POINT MOTORIZED AUTOMATIC
SEAT BELT SYSTEM ©

ANTI-LOCK BRAKING SYSTEM.
TIME CONTROL UNIT,
2-POINT MOTORIZED AUTOMATIC

P - SEAT BELT SYSTEM ©.
C.

DAYTIME LIGHT UNIT ®

MEL734B
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POWER SUPPLY ROUTING

Io)
Ct

e
O.K Blown

SEL954J

_ Fusible wa
link

>

SS

4

U

L297A

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.

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
problém.

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-8



BATTERY

Keep clean and dry.

SEL711E

Remove negative
terminal.

SEL712E

Read top level
with scale

Hydrometer

Thermo-
meter

SEL442D

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.
e The battery surface (particularly its top) should always be

kept clean and dry.
e The terminal connections should be clean and tight.
e Atevery routine maintenance, check the electrolyte level.

e 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.)

@ 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.
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BATTERY

Tr MAX” level
77 “MIN” level

SELO01K

Normal battery
----- Sulphated battery

Charging voltage

“Tt -n-- Charging voltage

Charging current -~
,{ 7

/
U4

Duration of charge

<> Charging current

SEL709E

Read top level
with scale

Thermo-
meter

Hydrometer

SEL442D

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, immedi-
ately flush with water for 15 minutes and seek medical atten-
tion.

@e Remove the cell plug using a suitable tool.
e 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
completely 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 figure at the left.

SPECIFIC GRAVITY CHECK
Read hydrometer and thermometer indications at eye level.

EL-10



BATTERY

How to Handle Battery (Cont'd)
e@ Use the chart below to correct your hydrometer reading

according to electrolyte temperature.
Hydrometer temperature correction

Battery electrolyte temperature °C (°F) | Add to specific gravity reading

71 (160) 0.032 |
66 (150) 0.028

60 (140) 0.024 MA

54 (129) 0.020

49 (120) 0.016

43 (110) 0.012 EM
38 (100) 0.008

32 (90) 0.004 Le

27 (80) 0

21 (70) —0.004 EF

16 (60) —0.008 EC

10 (50) —0.012

4 (39) ~—0.016 FE

—1 (30) —0.020

-7 (20) —0.024

—12 (10) . —0.028 CL
-18 (0) —0.032

MT

Corrected specific gravity Approximate charge condition

1.260 - 1.280 Fully charged AT

1.230 - 1.250 3/4 charged

1.200 - 1.220 1/2 charged

1.170 - 1.190 1/4 charged FA
1.140 - 1.160 Almost discharged

1.110 - 1.130 Completely discharged BA

CHARGING THE BATTERY

CAUTION: BR
a. Do not ‘quick charge” a fully discharged battery.
b. Keep the battery away from open flame while it is being

charged.
c. When connecting the charger, connect the leads first, then

turn on the charger. Do not turn on the charger first, as this BE
may cause a spark.

d. If battery electrolyte temperature rises above 60°C (140°F),
stop charging. Always charge battery at a temperature EA
below 60°C (140°F).

Charging rates:

Amps_ Time

ST

50 1 hour
25 2 hours
10 5 hours
5 10 hours

EL-11



BATTERY
How to Handle Battery (Cont'd)

Do not charge at more than 50 ampere rate.
Note: The ammeter reading on your battery charger will auto-

matically decrease as the battery charges. This indicates
that the voltage of the battery is increasing normally as
the state of charge improves. The charging amps indi-
cated above refer to initial charge rate.

e If, after charging, the specific gravity of any two cells var-
ies more than 0.050, the battery should be replaced.

Service Data and Specifications (S.D.S.)

Applied area California Except California

Type 55D23L 80D26L

Capacity V-AH 12-60 12-65

Cold cranking current
(For reference value) A 356 582

EL-12



STARTING SYSTEM

Wiring Diagram

M/T models
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STARTING SYSTEM
Diagram (Cont'd)iringW

A/T models
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STARTING SYSTEM

Construction

$114-701B
O)e4-83

(0.65 - 0.85,
4.7 - 6.1) @l

MA

(0.17 - 0.24, 1.2 - 1.7)
O)as -64 EM

(0.50 - 0.65, 3.6 - 4.7)

LC

EF
EC

(S) ; N-m (kg-m, ft-lb)
G) : High-temperature grease point FE

SEL556Q| QL

@) Gear case Adjusting plate @5) Internal gear
@) Bearing cover @ Magnetic switch assembly Center bracket
@) Ball bearing (0) E-ring d% Yoke assembly MT
@ Pinion assembly @}) Thrust washer Armature
® Shift lever @2 Center bracket @9) Brush holder assembly
© Dust cover @3) Pinion shaft @0) Rear cover AT
@ Torsion spring @ Planetary gear @1) Dust cover

M1T72985A Plate thickness: OJas-44
0.25 (0.0098) (0.25 - 0.45, 1.8 - 3.3) FA
0.50 (0.0197) Oas-71

Unit: mm (in)
©) : Nem (kg-m, ft-Ib)

Ea ® : High-temperature grease point

(0.45 - 0.72, |
3.3 - 5.2) R A

ST

BF

HA

SEL746Q

@ Sleeve bearing Plate

@ Gear case @ Packing
@) Stopper clip @ Planetary gear
@ Pinion stopper a1) Adjusting plate
® Pinion assembly a2 Magnetic switch assembly
© Internal gear @3) Packing
@) Shift lever @ Yoke

EL-15

Armature
Bearing

Brush (+)
Brush spring

Brush holder
Rear coverCICTETE
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STARTING SYSTEM

2 Removal and Installation
\ Cd

UO REMOVAL
a RAS a C y 1. Remove battery negative cable from battery.

4 on . .ELI K3\, 2. Remove intake air duct.
Ky 3. Remove starter motor mounting bolts.QA ee 4. Remove battery cable from starter motor.

5. Disconnect harness connector from starter motor harness.
6. Remove starter motor from under vehicle.

_

~ SEL186P

INSTALLATION

Installation procedure is basically the reverse order of removal.

Service Data and Specifications (S.D.S.)

STARTER

$114-701B M1T72985A

Type HITACHI MITSUBISHI

Reduction gear

System voltage Vv 12

No-load

Terminal voltage Vv 11.0

Current A 90 50 - 75

Revolution rpm 2,950 3,000 - 4,000

Minimum diameter of commutator mm (in) 32.0 (1.260) 28.8 (1.134)

Minimum length of brush mm (in) 11.0 (0.433) 12.0 (0.472)

; ; 17.6 - 21.6 13.7 - 25.5
Brush spring tension N (kg, Ib) (1.80 - 2.20, 3.96 - 4.86) (1.4 - 2.6, 3.1 - 5.7)
Movement “2” in height of pinion assembly mm (in) — —

Clearance of bearing metal and armature shaft mm (in) 0.03 - 0.3 Less than 0.2 (0.008)9 (0.0012 - 0.0118) “eh
Clearance ‘‘t’’ between pinion front edge and pinion stopper 0.05 - 1.5

mm (in) (0.0020 - 0.0591) 0.5 - 2.0 (0.020 - 0.079)

EL-16



CHARGING SYSTEM

Construction

[LR180-725

®

I 3.1 - 3.9 (0.32 - 0.40, 2.3 - 2.9)
(0) : Nem (kg-m, ft-tb)

SEL534Q

@ Pulley assembly ® Rotor IC regulator assembly
@) Front cover © Slip ring (0) Brush holder
@ Front bearing @) Stator 4) Diode assembly
@ Retainer Condenser @2 Rear cover

A2T13894

O)39-54
(0.40 - 0.55, 2.9 - 4.0)yy ©

NN

GY
83 - 108
(8.5 - 11, 61 - 80)

(0) : Nem (kg-m, ft-lb)

SEL535Q

@ Pulley assembly ® Rotor IC voltage regulator
@ Front cover @ Rear bearing @ Diode assembly
@) Front bearing @) Stator (0) Rear cover
@ Bearing retainer

EL-17
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CHARGING SYSTEM

Wiring Diagram

IGNITION SWITCH
ON or START

I
(Alternator Ca) (Engine room Cs) ———

7 Gs) harness) rZR—h eer harness) Y/R AB —+-Y/R —_ 4 (tis)Ss w ——- Ww — __
CDH OE ve — — FUSE BLOCK

S. M. J. |_] — (Refer to “POWER
Ga), Y Refer te pase) page H— trot SUPPLY ROUTING”. )

em ecw Wee te Wo re |S] our

ee SHSB
ALTERNATOR | ~ 2

Oy: eg HI
BODY GROUND (Main

harness)

‘ E 25
=

lu
ao@e i e

Y/R x=
Oo= E « 2

FUSIBLE LINK COMBINATION
Cesrt oa METER

FUSE AND iI
= FUSIBLE LINK = 5%

BATTERY | |

MELO64B

Service Data and Specifications (S.D.S.)

ALTERNATOR

LR180-725 A2T13894
Type

HITACHI MITSUBISHI

Nominal rating V-A 12-80

Ground polarity Negative

Minimum revolution under no-load 1

(When 13.5 volts is applied) rpm 950 300
More than 23/1,300 More than 22/1,300

Hot output current A/rpm More than 63/2,500 More than 65/2.500
More than 77/5,000 ,

Regulated output voltage V 14.1 - 14.7

Minimum length of brush mm (in) 6.0 (0.236) 8 (0.31)

Brush spring pressure N (g, 02) 1.000 - 3.432 (102 - 350, 3.60 - 12.34) 3.138 - 4.315 (320 - 440, 11.29 - 15.52)

Slip ring minimum outer diameter mm (in): More than 26.0 (1.024) More than 22.1 (0.870)
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COMBINATION SWITCH

Combination Switch/Check

wasH VOLUME v
LO

¥
HI

co 3) fa]
17]19]13]16 (53)52[51] a] 216/9]14),..

(Wiper) 18 |20/14]15 (Horn and AS.C.D. thol7 3 (Light and Turn)

set switch) 51/8

TURN
SIGNAL

LIGHTING SWITCH WIPER SWITCH INTERMITTENT SWITCH
OFF 1ST 2ND OFF]INT] LO | HI | WASH WIPER VOLUME RINIL

Aje{cjaljs{cial{Bic 1310} 0 1JO} 1O
5 (o) Mi (©) (©) (eo) ie I Kol Kel Ke) 210]s[ | lol TIOlol fio} fst To (9) 0) 3
7 O — 16 | e)
8 e) O!OlO 7 J[OlTOlOl! O
9 (e) OJO][{O} [8 O

10 O
1 O Colo O O HORN SWITCH

12 OJO[OlOJ|OlO @—b 4

SEL615N

EL-19

EM

LC

EF
EC

FE

CL

Mir

AT

FA

RA

BR

ST

BF

HA



COMBINATION SWITCH

Replacement
Wiper and washer switch e Each switch can be replaced without removing combination

switch base.

Switch base

Lighting switch

SEL219P

e To remove combination switch base, remove base attach-
ing screw and turn after pushing on it.

Attaching screw

< \\ Protrusion guide

SEL382N
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HEADLAMP — Without Daytime Light System —
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HEADLAMP — Daytime Light System —

Operation
After starting the engine with the lighting switch in the “OFF”
position or ‘‘1ST”’ position, the headlamp high beam automati-
cally turns on. Lighting switch operations other than the above
are the same as conventional light systems.

Engine With engine stopped With engine running

OFF 1ST 2ND OFF 1ST 2ND
Lighting switch

A;|Bic;AITBYC; AIL BY; CT}TATBITCITATLBYTCTAT BAC

High beam Xi} Xt}o;yRNyXI o;oyReIoTALAT;Toy;ATATLToyoayxXxyoa
Headlamp

Low beam X1X?T_xX]_xy_xyxtxy~orxyxyt_xyt xt xy xy xy xt ort x

Clearance and tail lamp X1Xt_xXx]o;To}oy;oyoy}yot x xi xX?1oro;oy;o;yoyro

License and instrument illumi-es instrumeneeTMTM TXT xl xlolololololo|x{ix}|x]{lololo]lolol|o
nation lamp

O : Lamp “ON”

X : Lamp “OFF”

A : Lamp dims.

Schematic

GNITION_ SWITCH BATTERY IGNITION SWITCH

r LIGHTING SWITCH

Ww Lu Ww im Ww Wi ABC A SIC ABE3 3 ay 8 UE S| | IoL_t lolgioio
7 O
8 fe) {e)(e){e) ©)
9 O O|O} | |O/}—

= 0 onTM
< i (e)[e)[e)[e){e){e)
a 2| OlOfolololo

22 ©
eYez

seoF

4-6 44 4—_©—
La o—

DAYTIME LIGHT o = 5 >
CONTROL UNIT zr S z S

09 6) = = <55 < 23 ©
Qa. Q. reri E rit me6)- rj cle ce

L

L____» To clearance lamp,license lamp, L
ALTERNATOR = tail lamp ae as

MELO66B
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HEADLAMP — Daytime Light System —

DiagramiringW
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HEADLAMP

\ Headlamp reflector
We Glass envelope

Plastic base

UNLOCK

Bulb retaining ring

PUSH to
remove

Harness
connector

SEL987J

NO

|)
yo

=
~~( O

| =)
MEL298A

Bulb Replacement
The headlamp is a semi-sealed beam type which uses a
replaceable halogen bulb. The bulb can be replaced from the
engine compartment side without removing the headlamp body.
e Grasp only the plastic base when handling the bulb. Never

touch the glass envelope.

Disconnect the battery cable.
Turn the bulb retaining ring counterclockwise until it is free
from the headlamp reflector, and then remove it.

3. Disconnect the harness connector from the back side of the
bulb.

4. Remove the headlamp bulb carefully. Do not shake or
rotate the bulb when removing it.

5. Install in the reverse order of removal.

CAUTION:
e Do not leave the bulb out of the headlamp reflector for a

long period of time as dust, moisture, smoke, etc. may
enter the headlamp body and affect the performance of the
headlamp. Thus, the headlamp bulb should not be removed
from the headlamp reflector until just before a replacement
bulb is to be installed.

N
O

 
—

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 aimer is not available, aiming adjustment can be done as
follows:

For details, refer to the regulations in your own country.
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).

AIMER ADJUSTMENT MARK

When using a mechanical aimer, adjust adapter legs to the data
marked on the headlamps.
Example:

4H2V
| “L_Vertical side: 2

Horizontal side: 4

EL-24



HEADLAMP

MEL299A

Wi = 1,100 (43.31)

sosses:,

of headlamps
Vertical center line
ahead of headlamps

Height of
lamp centers

(4) (4)
Left edge of high
intensity zone

= ACCEPTABLE RANGE

Unit: mm (in)

: Horizontal center line

Upper edge of
high intensity zone

SEL866L

Aiming Adjustment (Cont’d)
LOW BEAM

1. Turn headlamp low beam on.
2. Use adjusting screws to perform aiming adjustment.
e First tighten the adjusting screw all the way and then make

adjustment by loosening the screw. Gl

MA

EM

Le

EF
EC

Pe

CL

e Adjust headlamps so that upper edge and left edge of high
intensity zone are within the acceptable range as shown at (v7
left.

e Dotted lines in illustration show center of headlamp.
‘‘H’’: Horizontal center line of headlamps
“W,’’: Distance between each headlamp center

AT

FA

RA

BR

ST

BF

HA
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EXTERIOR LAMP

Clearance, License, Tail and Stop Lamps/Wiring
Diagram
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EXTERIOR LAMP

Back-up Lamp/Wiring Diagram|
| EC

= = UP

oe Gl
IGNITION SWITCH| lige} [7] p FUSE BLOCK

ON or START PJ] [| "supply ROUTING”. >
4} 4} Hs) MA
ES ee

>

Mail. harness (Tai | ) EM
Oo. harness10 Cts) —(E 102) B B B B25) oy habnwsel een Zz HH

G/w $$ yw 112-67 c/w Ho] G/w G/wW a] G/w
Y Y—- B9-+ Y —— Be BI

SM LG
(Refer to last page
€oldout page).

(Eharness) (Main EF &
I harness)

. Ow Ow FE
ge “© (A): A/T models ii oS

‘OF M/T models ; [ [ @L

PIRIN i" | )
19 9 | a a BACK-UP BACK-UP

3 Gms 8 us REAR REAR MT
Ame) = = COMBINATION COMBINATION

BODY GROUND LAMP L. H. LAMP R. H.INHIBITOR BACK-UP
SWITCH LAMP SWITCH

metoesB| /A\TT

Front Fog Lamp/Wiring Diagram

LIGHTING SWITCH FRONT FOG
OFF [1ST | ONO CaMP Swi fCH

A|BIC{AIBICIA{BIC UPFRONT 5 OL | IOlololo { -— — ) i OFF a RA
FOG, fe CIOL 01a 16 eo s+
RELAY {¢ O — — 3
= [Loo odio cea FUSE BLOCK ee

Ao foiete SURELY ROUTINE*. )| = —e) 0 “)) = — Ame)a ee S| ell 3 "
TTL J =

®: ES Ay CHaH E06) q@s|F] FAL zi2}
: €2? SM. J. tL© SS es ey (Refer to last page o [aa[GD) ST

ox af (Foldout page). 2 l
rio| LL eee eS

FRONT FOG
LAMP R. H. , (Engine room (Main harness) BF
© GF ota G/OR

LAMP LHe
© €.o23 I? rT 4] Toot gqumination <<~ }

(631) = 4 a E+ 4 = EL
4 LI | oS oO

a gg

tf hen) Oe vt ects OO
BODY2 = FUSE (Mm): M/T models GROUND

(3) =
BODYBOOT «© BATTERY = FUSE_ AND FUSIBLE LINK 80x (E30)
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EXTERIOR LAMP

Turn Signal and Hazard Warning Lamps/Wiring
Diagram

GNNO
YS

AgG
Os

at
im

o
f

fe

‘Ho
dWV

1
NO

ILVNIGW
OO

Yyv
ay

HY
dWV

1
NOILVNIG

WOO
yva

g

TT)

QNNO
YS

AQO
d

Yy3SLA
W

NOILVNIGW
OO

‘HO
Y

NYN
L

cysseu
uey

UU
!

eW
)

QNNO
YS

AGO
s

GE)
8-710 |

8-0 |

Nant

uorqeul
wny

|
!

OL

pe
s

@w

©

wo4sks
£2

sjepow
L/W

:
(W

)
s|epow

i/v
:

(¥
)

2)

ES

a

a

La
la

im

JIN
A

YSHS
V

1
4

NOILVNIG
WOO

LG/B

G
G/W

av91—+-
za—

9/9
1

A/D
—+-19—

-+
A/D

avo
—+-1a

-+
4/9

————#

cr
:

(@6
ed

ynop|o
4)

o6ed
4yse

,
04

49394
)

woou
9uU!6

uz)

EIT
l

(au)

LYv
ls

JO
NO

HOLIM
S

NOILIN
OSI

ilit}
(=)

of

C‘wONTL
AOY

Aldd
Ns

YSMO
dy

903
J49}9

y)

TOL
UL| Ht

AYSLL
Va

+"
OO

)
(92

3)
H1

dWwv1

9

‘eB 
8—_O)

Hd
dWwV

v1
WNO

IS
Nan

t

MEL735B

EL-28



EXTERIOR LAMP

Test lamp (27W)
1,N a

Battery SEL122E

Combination Flasher Unit Check
Before checking, ensure that bulbs meet specifications.
Connect a battery and test lamp to the combination flasher
unit, as shown. Combination flasher unit is properly func-
tioning if it blinks when power is supplied to the circuit. @l

MA

EM

Bulb Specifications
LC

Wattage (12 volt)

Headlamp (Semi-sealed beam) EE

High/Low 65/45 EC

Front turn signal lamp 27

Front clearance lamp 3.8 FE

Front side marker lamp 3.8

Front fog lamp 55 eL

Rear combination lamp

Turn signal 27

Stop/Tail 27/8 MI
Back-up 27

Rear side marker lamp 3.8 AT

License plate lamp 5

High-mounted stop lamp 12 EA

Interior lamp 10

Spot lamp 10

Trunk room lamp 3.4 RA

BR

ST

BIF

HA

EL-29



INTERIOR LAMP

Ilumination/Wiring Diagram
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INTERIOR LAMP
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IOR 
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Interior, Spot and Trunk Room Lamps/Wiring
Diagram
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METER AND GAUGES

Combination Meter
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METER AND GAUGES
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METER AND GAUGES

MEL300A

: Water temperature gauge
: Fuel gauge MEL933B

Inspection/Fuel Gauge, Water Temperature
Gauge and Oil Pressure Gauge

INSPECTION START

Vv

® Water temperature gauge
Fuel gauge

MEL302A

CHECK POWER SOURCE. N.G.] Check the following items.
1) Turn ignition switch “ON’’. "| 1) Harness continuity
2) Check voltage between terminal @ between battery termi-

and ground. nal and combination

Battery voltage should exist. meter

OK 2) Ignition relay-1

3) Fusible link and fuse

4) Ignition switch

v

CHECK GAUGE OPERATION. N.G.| Repair or replace gauge.
1) Turn ignition switch ‘‘ON”’.
2) Connect terminals (Temp), ®

(Fuel) and ground with wire for less

than 10 seconds.

3) Check operation of gauge.

Gauge should move smoothly to full

scale.

O.K.

v

Check harness continuity between com- |N.G.| Repair or replace.
ponent and combination meter ©. 7

O.K.

Y

CHECK COMPONENT. N.G.
Check gauge units and harness.

Refer to Fuel Tank Gauge Unit Check”

and “Thermal Transmitter check’.

Y

O.K.

,

Reinstall any part removed.

\

INSPECTION END

EL-34

Repair or replace.

Refer to FE section. (Fuel

tank gauge unit)



METER AND GAUGES

MEL303A

Test lamp
3W OFF

MEL304A

Ohmmeter

MEL413A

Fuel Tank Gauge Unit Check
e For removal, refer to FE section.
Check the resistance between terminals (G) and (E).

Ohmmeter

(+) (-)

Float position
mm (in)

Resistance @l

value

(Q)

*3 Full 49 (1.93) Approx. 4-6 MA

G E *2 1/2 106 (4.17) 27 - 34

"1 Empty 161 (6.34) 73 - 85
EM

Fuel Warning Lamp Sensor Check
e It will take a short time for the bulb to light. LC

Thermal Transmitter Check
Check the resistance between the terminals of thermal trans- BR
mitter and body ground.

EF
EC

PIE

CL

Mt

AT

FA

RA

Water temperature Resistance ST

65°C (149°F) Approx. 60 - 750

91°C (196°F) Approx. 21 - 24Q BE

EL-35

HA



METER AND GAUGES

Ohmmeter

2 ©

jL*
SEL414A

PUSH
TO CONNECT

®

Q

PRESS £ a
TO DISCONNECT

SEL416B

MEL305A

Oil Pressure Switch Check
Check the continuity between the terminals of oil pressure
switch and body ground.

Oil pressure

kPa (kg/cm’, psi) Continuity
More than 10 - 20

cna 
NOngine start (0.1 - 0.2, 1.4 - 2.8)

Less than 10 - 20
(0.1 - 0.2, 1.4 - 2.8)

Engine stop YES

Speedometer Cable Removal and Installation
After disconnecting speedometer cable end from transaxle,
push speedometer cable so that combination meter is pushed
into passenger compartment. Disconnect speedometer cable
end from combination meter as shown in the figure at left.

Speed Sensor Signal Check
e A speed sensor is built into the speedometer.
1. Turn speedometer slowly using a small screwdriver.
2. Check continuity of speed sensor circuit.

Continuity exists two times for each turn ... O.K.

EL-36



WARNING LAMPS AND CHIME
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WARNING LAMPS AND CHIME

Warning Lamps/Wiring Diagram
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Warning Chime/Wiring Diagram

WARNING LAMPS AND CHIME
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WARNING LAMPS AND CHIME

4 Diode Check
—_. @ Check continuity using an ohmmeter.

e Diode is functioning properly if test results are as shown in
the figure at left.

Continuity —
exist No continuity

»
K-) a O)

Ohmmeter

SEL901F

e@ Diodes for warning lamps are built into the combination
meter printed circuit.

Diode Diode

MELO093B

Warning Chime Check

MEL416A

EL-40



TIME CONTROL SYSTEM
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!

TIME CONTROL SYSTEM

FUNCTION

e Time control unit has the following functions.

Description

Item Details of control

1, 2 | Intermittent wiper control
Regulates intermittent time from approximately 3 to 23 seconds depending

on the intermittent wiper volume setting.

Washer and wiper combination control Wiper is operated in conjunction with washer switch.

4 |Light warning chime timer
When driver’s door is opened with light switch ON and ignition switch OFF,

warning chime sounds.

Ignition key warning chime timer
When driver's door is opened with ignition switch OFF, warning chime

sounds.

6 | Seat belt warning chime timer
Sounds warning chime for about 7 seconds if ignition switch is turned

“ON” when seat belt switch is ““ON’”’ (seat belt is unfastened).

7 |Seat belt warning lamp timer
Seat belt warning lamp blinks for about 7 seconds when ignition switch is

turned to “ON”.

8 |Rear defogger timer Rear defogger operates for about 15 minutes when defogger switch is ON.

SYMPTOM CHART

Trouble Diagnoses

Main Power

Supply
PROCEDURE Preliminary Check and Diagnostic Procedure

Ground
Circuit Check ~

sd © Ls Land f°?) fo) - Saad
REFERENCE PAGE x + ee ee + ae ee a

TY) Ww Ww wW Ww TT} TT} Ww TY) Ww

- N oO 2 - nN oO t Ve) © S fo}
® © © eta LQoljeco;/ esos /LxoiLxo};eo}eo|]eopwd pw pale rs) ~~ he are OS > he rr we eer es er a or a ror
=} s =) o & ons ” 3 an 3 os a 3s an Ss ”a 3S a Ss
3 3 3 axygd oap/OoOul/oul/ouj jou] oujouyjos
® ® ® =c COl/CoalLcCaoa; eco; caoaol;cal|lc aoaj]ca
oO Oo oO ©£as Do Do Do Do} DO Do Do oo
4 2 © ooo SO; ;SO;rseoirsxo; seo; seo}; seo; se

SYMPTOM oO oO ao =ao Qa;aga}jaansanjansfjaalsjaasaa

_ | Intermit i t+ rmittent wiper does no O O

s operate.
o
= | Intermittent time of wiper O

* | cannot be adjusted.
o

= Wiper and washer activate O
individually but not in combination.

Light warni hime doesig w ing chi O O O
not activate.

o Ignition key warning chime O O O
= does not activate.
5 . ;
= Seat belt warning chime O O O

does not activate.

Seat belt warning lamp does not come O O

on, or does not go off after coming on.

o
oO
oD

2 Rear defogger does not activate, or O O
> | 90 off after activating.
oO
o
cc
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TIME CONTROL SYSTEM
Trouble Diagnoses (Cont'd)
PRELIMINARY CHECK

Preliminary check 1

e Light warning chime does not activate.

Does ignition key warning chime acti-

vate?

Yes
i~

1

No

Y
Does interior lamp come on?

Go to “DIAGNOSTIC
PROCEDURE 4 — Step

1”.

Yes

Y

No

v
Go to “DIAGNOSTIC PROCEDURE 4 —

Step 3”.

Preliminary check 2

Go to ‘DIAGNOSTIC

PROCEDURE 4 — Step

2”.

e Ignition key warning chime does not activate.

Does light warning chime activate? Yes
».

1

No

v

Go to “DIAGNOSTIC

PROCEDURE 5 — Step

Does interior lamp come on? Yes

No

Vv

Go to “DIAGNOSTIC PROCEDURE 5 —

Step 3”.

Preliminary check 3

y

Go to “DIAGNOSTIC

PROCEDURE 5 — Step

2”.

e Seat belt warning chime does not activate.

Does seat belt warning lamp go off or

come on?

Yes

No

v

Go to ‘‘DIAGNOSTIC PROCEDURE 6 —

Step 2”.

EL-43

1

Go to ‘DIAGNOSTIC

PROCEDURE 6 — Step

1”.
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TIME CONTROL SYSTEM
Trouble Diagnoses (Cont'd)
MAIN POWER SUPPLY AND GROUND CIRCUIT CHECKTime control unit connector (17)

r CONNECT Main power supplLv vw) € > p pp y
GW Battery voltage existence condition

fICA\ , R/B we
[ [2] | [st ] [ Je Ss. Terminals Ignition switch position

Ltt tsi [| OFF ACC ON
B ® - © Yes Yes Yes

LV | ® - ® No No Yes
Oo O—

SEL634P @-@ No Yes Yes

Time control unit connector (17) Ground circuit
— CONNECT Terminals Continuity
CJ VolsHL 4 €> ds) - Ground Yes
15

(&

|
SEL635P

EL-44



TIME CONTROL SYSTEM

BATT
ERY

(x3
) g

Trouble Diagnoses (Cont'd)
CIRCUIT DIAGRAM FOR QUICK PINPOINT CHECK

KEY SWITCH

[=| 10

A
 / FUSE

LIGHTING
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IGNIT
ION 
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CH
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or
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RT
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WARNING
CHIME

SEAT BELT
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DOOR SWITCH

SEAT BELTWARNING LAMP s7O OTs
Ne] it 6] ad jhs a Oo 0 4

be

zuJY a)

iL 3 in
me on -& 4 !

z
oO
oO

Lu
=

REAR WINDOW a REAR WINDOW
DEFOGGER RELAY DEFOGGER SWITCH

| a |

[} oe, STEM w » O |!
lw e+o «Oe
3 —
L eto ote

| TT |

Ww INTERMITTENT
v”) WIPER VOLUME
a
LL

= + N x tialn

WIPER INTERMITTENT
RELAY SWI TCH

| CEEOT |St ae a “ teal 4
a 4 ore5 be SE
LL »

WASHER
SWI TCH

_|(on {s~o} |
WASHER
MOTOR
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TIME CONTROL SYSTEM

Time control! unit connector (7)

{J CONNECT
LG/B |

tt | TT tt ttECC eC
, (Ge

—+® 9 Zz
SEL636P

ea Time control unit connector (Hi7)
i

aauv |]
—i2

B

) ©
SEL875R

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 1

SYMPTOM: Intermittent wiper does not operate.

WIPER RELAY OUTPUT SIGNAL

CHECK

1) Turn ignition switch to “*.

2) Turn wiper switch to “INT” or

“OFF”.

3) Measure voltage between control

unit harness terminals @ and @).

Condition of
wiper switch Voltage [V]

OFF Approx. 12
Pointer swings

from 0 to 12
INT

every 3 to 23
seconds

N.G.

E} t

O.K. Check wiper relay.

Refer to ‘WIPER AND

WASHER’”’.

O.K. N.G.

Vv

Replace wiper

relay.

Vv

Check wiper relay circuit.

INTERMITTENT SWITCH INPUT SIG-

NAL CHECK

Measure voltage between control unit

harness terminals 42 and @).

N.G.

Y

Condition of
wiper switch Voltage [V]

OFF Approx. 12
INT 0

O.K.
v

Replace control unit.

EL-46

Check wiper switch.

Check harness continuity

between T.C.U. and wiper
switch.



TIME CONTROL SYSTEM

Time control unit connector (hi?)

—~ CONNECT
*

HS.
CJ

|
14] 15PU Se @

ao
id 1 _S

SEL638P,

Time control unit connector (17)

(| i
| HS

13] 15! CONNECT

sm

iH) OF
SEL639P

(BI) Time control unit connector (ti?)

CJ ueLS/8 s

IE 15 CONNECT

| B

cs
_ y,D) Oo

SEL640P

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 2

SYMPTOM: Intermittent time of wiper cannot be adjusted.

INTERMITTENT WIPER VOLUME INPUT

SIGNAL CHECK

Measure resistance between control

unit harness terminals @ and @
while turning intermittent wiper volume.

Position of wiper) 5 a cistance [Q]
knob

S 
0

L 
Approx. 1 k

O.K.

Yy

N.G.

Y
Check intermittent wiper volume.

Check harness continuity between

T.C.U. and wiper switch.

DIAGNOSTIC PROCEDURE 3

SYMPTOM: Wiper and washer activate individually but not in
combination.

WASHER SWITCH INPUT SIGNAL

CHECK
1) Turn ignition switch to ‘‘ACC”’.

2) Measure voltage between control

unit harness terminals @ and @.

Condition of
washer switch

OFF Approx. 12
ON 0

Voltage [V]

N.G.

Replace control unit.

O.K.

EE}
yv

WIPER RELAY OUTPUT SIGNAL CHECK

Measure voltage between control unit

harness terminals @) and @ after
operating washer switch.

OV for approx. 3 seconds after washer

has operated.

N.G.

Check harness continuity
between T.C.U. and
washer switch.

O.K.

Vv

Replace wiper relay.

EL-47

Replace control unit.
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TIME CONTROL SYSTEM

Time control unit connector (#7)
Vole!

HS.

[hu

CONNECT

Ld f

(OF

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 4

SYMPTOM: Light warning chime does not activate.
Perform “PRELIMINARY CHECK — Procedure 1” before
referring to the following flow chart.

Step 3

DOOR SWITCH INPUT SIGNAL CHECK

Measure voltage between control unit

harness terminals and 45).

N.G.
»

,

. oO ©
SEL641P

[EJ Time contro! unit connector (117)
"CONNECT

v

SE

15 19

B

~ :

(® [V1]
O ®

SEL643P

Time control unit connector (#17)

(Co. ters CONNECT

6] | HS
1515] NJ ®

B R/L ci

VI (>
oO oO

SEL642P

Check door switch.

Check harness continuity

between T.C.U. and door

switch.

O.K.

Condition of driv-
er’s door Voltage [V]

Door is closed Approx. 12
Door is open 0

O.K.

LB y Step 2
CHIME OUTPUT SIGNAL CHECK

Measure voltage between control unit

harness terminals @ and @.

Condition Voltage [V]
Light switch is

ON Approx. 12

Light switch is 0
OFF

N.G.

C| y Step 1
LIGHT SWITCH INPUT SIGNAL CHECK

Measure voltage between control unit

harness terminals © and @®.

».
-

Check chime.

Check harness continuity

between T.C.U. and

chime.

N.G.

Condition of driv-
er’s door

Voltage [V]

Door is closed Approx. 12

Door is open
Pointer deflects

intermittently

Y

O.K.

Replace control unit.

EL-48

Check light switch.

Check harness continuity

between T.C.U. and light

switch.



TIME CONTROL SYSTEM

Time control unit connector (#17)

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 5

SYMPTOM: Ignition key warning chime does not activate.
e Perform ‘‘PRELIMINARY CHECK — Procedure 2” before

referring to the following flow chart.

Step 3

DOOR SWITCH INPUT SIGNAL CHECK N.G.
».

|

Measure voltage between control unit

harness terminals and 45).

CONNECT

(om
|

15 18—
4 A}

B

LW.)&
-

YY

SEL644P

fe Time control unit connector (#17)
= CONNECT
ri)

roa HS.
| G/B

15 19,—

B

(G) LV |OD
SEL646P

Time control unit connector (#17)
r CONNECT
Ti)

HS.

[om 1 Y/R
10) —

15 |
B

a

(ca
6 o—

SEL645P

O.K.

Y

Check door switch.

Check harness continuity

between T.C.U. and door

switch.

N.G.

Check chime.

Check harness continuity

between T.C.U. and

chime.

Condition of driv-
er’s door Voltage [V]

Door is closed Approx. 12

Door is open 0

O.K.

1B y Step 2
CHIME OUTPUT SIGNAL CHECK
Measure voltage between control unit
harness between @ and @.

Condition of driv-
er’s door Voltage [V]

Door is closed Approx. 12

Door is open Pointer deflects
P intermittently

N.G.

CIC] y Step 1
IGNITION KEY SWITCH INPUT SIGNAL

CHECK

Measure voltage between control unit
harness terminals @ and @.

Condition Voltage [V]
Key is inserted Approx. 12

Key is pulled 0

O.K.

Y

Replace control unit.

EL-49

Check ignition key

switch.

Check harness continuity

between T.C.U. and igni-

tion key switch.
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TIME CONTROL SYSTEM

Time control unit connector (17)
=~ DISCONNECT

Cleve

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 6

SYMPTOM: Seat belt warning chime does not activate.
e Perform ‘PRELIMINARY CHECK — Procedure 3” before

referring to the following flow chart.

Step 2

SEL647P

(8) Time control unit connector (#7)
= CONNECT

= is
||cve

15 19—

|
(Gy >

OS

SEL648P

SEAT BELT SWITCH INPUT SIGNAL

CHECK

Check continuity between control unit

harness terminals and 49).

Condition Continuity
Unfastened Yes

Fastened No

N.G.
».
a

Y

O.K.

Step 1

CHIME OUTPUT SIGNAL CHECK

1) Connect T.C.U. harness connector.

2) Turn ignition switch ‘‘ON’’.

3) Measure voltage between control

unit harness terminals and 45).

Condition of seat

O.K.

Y

Check seat belt switch.

Check harness continuity

between T.C.U. and seat

belt switch.

Vv

belt Voltage [V]

Unfastened Pointer deflects
intermittently

Fastened Approx. 12

N.G.

Replace control unit.

EL-50

Check chime.

Check harness continuity

between T.C.U. and

chime.



TIME CONTROL SYSTEM

Time control unit connector (17)

CONNECT

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 7
SYMPTOM: Seat belt warning lamp does not come on, or does

i not go off after coming on.

15/16]

B Y/B WARNING LAMP OUTPUT SIGNAL Yes"
CHECK -
1) Connect T.C.U. harness connector.

2) Turn ignition switch ‘‘ON”, after con-

QO & necting control unit harness termi-
SELesoP nals and @.

3) Does voltmeter needle keep swing-

ing for about 7 seconds after ignition

switch has been turned ‘‘ON’’?

No
Vv.

Replace control unit.

| DIAGNOSTIC PROCEDURE 8
Time control
unit connector (Hi?)

after activating.
G/Y wa

a (| cA]———— . A

{4 CONNECT ma O.K
|_lis €> REAR WINDOW DEFOGGER OUTPUT KR

SIGNAL CHECK -
(F Measure voltage between control unit

L harness @ and @).
4) CO "ahCondition of

SEL650P defogger switch Voltage [V]

Defogger switch1B) Time control is “OFF” Approx. 12
unit connector (Hi?) Defogger switch

H “s oo 0is “ON
LIG

_ JE 4 NG.
3

15 DISCONNECT 1B \
N.G.

Check warning lamp.

Check harness continuity
between T.C.U. and

warning lamp. MA

EM

LC

EF
EC

FE

CL

SYMPTOM: Rear defogger does not activate, or does not go off {7

é

SEL651P

REAR WINDOW DEFOGGER SWITCH

INPUT SIGNAL CHECK

1) Disconnect T.C.U. harness connec-

tor.

2) Check continuity between control

Check rear window

defogger relay.

Check rear window

defogger circuit.
Y

unit harness terminals @ and @).

Defogger men No

Petoggs" owen Yes

O.K.
Vv

Replace control unit.

EL-51

Check rear window

defogger switch.

Check harness continuity

between T.C.U. and rear

window defogger switch.
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WIPER AND WASHER

Front Wiper and Washer/Wiring Diagram
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WIPER AND WASHER

Installation
1. Prior to wiper arm installation, turn on wiper switch to oper-

ate 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 ‘‘C’”’ or ‘‘D’’ 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 ‘‘C”’ or ‘‘D”.
Clearance “‘C”’: 18.5 - 33.5 mm (0.728 - 1.319 in)
Clearance “D”’: 19.5 - 34.5 mm (0.768 - 1.358 in)

e Tighten windshield wiper arm nuts to specified torque.
Front wiper:

17 - 23 N-m (1.7 - 2.3 kg-m, 12 - 17 ft-lb)

Front wiper and washer

Washer nozzle adjustment

*4 *3

S *6

*7 *8

All the diameters of these
circles are less than 80 (3.15).

*4: 405 (15.94)
*2: 220 (8.66)
*3: 385 (15.16)
*4: 170 (6.69)
*5: 115 (4.53)
*6: 180 (7.09)
*7: 225 (8.86)
*B: 420 (16.54)

Unit: mm (in)

Black printed edge

WZ Clearance “C” Ae
th —— tr ==)

I. _
—e

Clearance “D” /
Cowi top grille end

MEL417A

EL-53
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WIPER AND WASHER
Installation (Cont'd)

SELO24J

Adjustable
washer any,

DQ |~
cc

a
SEL117K

Washer Nozzle Adjustment

From Check valve To
reservoir nozzle
tank

= eeb3-

SEL411H

Check Valve

direction.

Washer Tube Layout

e Before reinstalling wiper arm, clean up the pivot area as
illustrated. This will reduce possibility of wiper arm loose-

e Adjust washer nozzle with adjusting tool (Tool number:
J36126) as shown in the figure at left.

Before attempting to turn the nozzle, gently tap the end of the
tool to free the nozzle. This will prevent ‘rounding out” the
small female square in the center of the nozzle.

@ Acheck valve is provided in the washer fluid line. Be care-
ful not to connect check valve to washer tube in the wrong

Front washer tube

Front washer nozzle

MEL418A

EL-54



HORN, CIGARETTE LIGHTER AND CLOCK

Wiring Diagram
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REAR WINDOW DEFOGGER

Wiring Diagram

REAR WINDOWFUSE BLOCK
(Refer to “POWER BATTERY DEFOGGER RELAY
SUPPLY ROUTING”. )

ca

a bd | oj

UP

tIGNITION SWITCH
ON or START

UL
E 

BTTT
TT

U
T 

T
S

G ) 5) eer ee
| 450 44

~\X
au

| REAR WINDOW
DEFOGGER

REAR WINDOW (Main harness) L/R rH A—-DEFOGGER SWITCH fi OOFF] ON (si)
1

a >3 L/R
[T} 8

[OleT F-R/Yete aie 4 CONDENSER
ae

G/
Y

L“G—
—:

i

a a

To illuminationg = ag Eicp)<=— mo a TIME CONTROL UNITsystem
(Refer to “TIME CONTROL

BODY GROUND SYSTEM”. )

MELO78B
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REAR WINDOW DEFOGGER

[+] [—] Filament Check
| =——> 1. Attach probe circuit tester (in volt range) to middle portion

of each filament.—

—— 4
MA

ae OY

6 volts (normal filament)

SEL263 aN

@ When measuring voltage, wind a piece of tin foil around the
top of the negative probe and press the foil against the wire Le

Heat wire |
with your finger as shown.

Tester probe
EF
EC

PE

SEL122R . CL

Burned out point 2. If a filament is burned out, circuit tester registers 0 or 12
[4] [ [-] volts. MT

_——.

( as "
FA

OMS,
12 volts > RA
[+] [-]

| | BR

WeaEs ST
L purnes out point

BF
@ ©—

0 volts

SEL265 HA

[4] [-] 3. To locate burned out point, move probe to left and right
along filament to determine point where tester needle EL

| eel swings abruptly.
a__ >

(>a me| <ej—

D O

SEL266

EL-57



REAR WINDOW DEFOGGER

5
 (0

.20)

5
 (0

.20)Heat “we -

( q LU ‘fy T T T

Drawing

( K 7
\ Ruler

Unit: mm (in)

BES540

r-Repaired point

LL

M

f
Se ae Ge

SEL012D

Repaired point

I

Heat gun

SEL013D

Filament Repair

REPAIR EQUIPMENT

1. Conductive silver composition (Dupont No. 4817 or equiva-
lent)
Ruler 30 cm (11.8 in) long
Drawing pen
Heat gun
Alcohol
ClothOonk

whr

REPAIRING PROCEDURE

1. Wipe 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.

5. Apply a constant stream of hot air directly to the repaired
area for approximately 20 minutes with a heat gun. A min-
imum 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.
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AUDIO AND POWER ANTENNA

Audio/Wiring Diagram
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AUDIO AND POWER ANTENNA

Power Antenna/Wiring Diagram

FUSE BLOCK
(Refer to “POWER
SUPPLY ROUTING”. )

UP

r POWER ANTENNA
RADIO TIMER

IGNITION SWITCH
ON or START aL

BATTERY lm E 5
:

59 D
y
 |

BG
cr

an

Sa 4 « a mae
X ru NN@NN
a a em

| |

(Main harness) POWER
ANTENNA
MOTOR

te |

a a

@g Yes
BODY GROUND

MEL292A
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AUDIO AND POWER ANTENNA

Location of Antenna

Window antenna
terminal

Sub-feeder cable

Main feeder
cable

va

Drain hose

MEL419A

SEL247P

Radio Fuse Check

EL-61
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AUDIO AND POWER ANTENNA

awn Antenna nut
Antenna base

SEL248P

Antenna rod —

- Antenna rope

SEL249P

Rear of
vehicle

Extend antenna
rope end.

Lae ty

Antenna rod

Antenna rope

Gear
portion
(Facing
rearward)

SEL250P

Antenna Rod Replacement

REMOVAL

1. Remove antenna nut and antenna base.

2. Withdraw antenna rod while raising it by operating antenna
motor.

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.
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AUDIO AND POWER ANTENNA

[
| { JI

—-

| _
Ohmmeter

@e
SEL2501

Breakpoint

CZ
| a

Ohmmeter _

De
No continuity

Breakpoint

Cc £
| y

oa)
[ _

hey

®e
Continuity exist

SEL2521

(oS ]
| _J|

LH |
Ohmmeter ¥
i)
®

SEL253!

Window Antenna Repair

ELEMENT CHECK

1. Attach probe circuit tester (in ohm range) to antenna termi-
nal on each side. @

MA

EM

2. If an element is broken, no continuity will exist.

Le

EF
EC

Fe

CL

Mr

AT

PA

RA

3. To locate broken point, move probe to left and right along
element to determine point where tester needle swings BR
abruptly.

ST

BF

HA

ELEMENT REPAIR

Refer to REAR WINDOW DEFOGGER ‘“‘Filament Repair’.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

Component Parts and Harness Connector
Location

FN Horn relay . /AS.C.D. hold relay oe if 14 4}
— |

/
[i As.c.p. main switch

fc >= A.S.C.D. steering switch /
‘Indicator lamp :

Ly

[BJA.S.C.D. cancel switch
SS Stop lamp switch

/ A.S.C.D. clutch switch
( [@as.c.d. pump | (M/T models)
(ei AV control unit -

ee | Inhibitor relay (A/T models)

=I
A/T models A M/T models ‘B

Inhibitor relay
(A/T models)

ST
Horn relay (£5)

AS.C.D. hold relay (5)
Horn relay (5) Front

A.S.C.D. cancel pen (te) AS.C.D. steering switch
~ Soa . s.S.C.D. pum . A.S.C.D. control unitASC pame y = © Stop lamp switch

\ | FS ES@ _y

: ajMEAS AS.C.D. a =!
mf | clutch nos

o

le =a

is Ul Hp ss -_
eo Steering column— A.S.C.D. main switch (#25)

SEL683P
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
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!

AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

SYMPTOM CHART

Trouble Diagnoses

PROCEDURE Diagnostic Procedure Electrical Components Inspection

elelelelelele}elele;efelelelele
ajoaofof7; of] of]ofof] oa — — —+ | 1 | + |
i | iW HPpPul~ oly ul ol] w wuiw] ow] w i iy mw | w

REFERENCE PAGE

<=
2
Ss]
” 2
2) 2
& e ~-_

Qa 2)
E sik] o
a 0) 2] 3%

. bo) 5 E

-|[nfiofptwlwfloftn to o | Oo oi|-ltz E
elel|e}e{]elele!}e}lEla}l<e}/s]/s1 8]
3 3 3 3 3 3 3 3 oa | < 2 rr = = o

ce] ae) no] ao] ae] ne] ne) ne) 3 =~ > = rs
® ® ® o ® o ® ® — 5 > D ” a —
a) a) oO ° oO is) iz) ° 4 2£ o £ = c) fs) fe) fe) fe) o | Oo fe) © c = 2 Ss a) repw pee we ps - ps pw ps ra) 35 — ro) 1) L P= ro}
ojajfja a a. oO Oo. Oo. i = a ® c = > 9
gslg|/gegileglg|/gegilgileg] Fe] ae] e}; als] stay g

D D a D D 3) D a | 2 Oo Oo o Oo Oo 2 %
S| © | G} & & | SG} A | nan | na | £ a

SYMPTOM Q;/aqaja;jatatas;ata <x <x <t{< <x <x £]o

A.S.C.D. control unit cannot be
O O;To};}oy;oyosyo}o

set properly.

Engine hunts O O} oO

Large difference between set
a O oO} oO

speed and actual vehicle speed.

Deceleration is greatest immedi- O O O

ately after A.S.C.D. has been set. .

ACCEL switch will not operate. O O O

RESUME switch will not operate. | O O O O O

Set speed cannot be cancelled. O O}; oO O}] O

“CRUISE”’ indicator lamp blinks. O O O}] O
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Trouble Diagnoses (Cont'd)
AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

CIRCUIT DIAGRAM FOR QUICK PINPOINT CHECK

MELO081B8
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
Trouble Diagnoses (Cont’d)

A.S.C.D. main switch connector (125)

oO —— DISCONNECT

| ad €) &)
[Vv]
® 9

DIAGNOSTIC PROCEDURE 1

SYMPTOM: A.S.C.D. control cannot be set.

Turn A.S.C.D. main switch “OFF” and |N.G.| CHECK POWER SUPPLY
“ON” to make sure indicator illumi- FOR A.S.C.D. MAIN SWITCH.
nates. 1. Disconnect main switch

Y

OH

(B) A.S.C.D. control unit connector

harness connector.
O.K. 2. Do approx. 12 volts exist

between main switch har-
ness terminal @ and

SEL684P body ground?

| No Yes

Check fuse and

yg harness.
HS.

€> | CHECK A.S.C.D. MAIN
SWITCH.

~ Refer to “Electrical Compo-(Em) nents Inspection’.
CHECK A.S.C.D. HOLD
RELAY.

sevessP| [5] y

(A/T models)

iC A.S.C.D. control unit connector
A/T shift lever —~> Except “N” and “P”

CHECK POWER SUPPLY CIRCUIT FOR | N-G-| Check continuity between
A.S.C.D. CONTROL UNIT. control unit harness terminal
1. Turn A.S.C.D. main switch ‘ON’. @ and A.S.C.D. hold relay.

Y

CONNECT im

(M/T models)

Brake pedal
Clutch pedal } Released

[Vv]
op —

~ 2. Check voltage between control unit
harness terminal @ and @).
Battery voltage should exist.

O.K.

CHECK CUT-OFF CIRCUIT FOR N.G.} CHECK A.S.C.D. CANCEL
A.S.C.D. CONTROL UNIT. SWITCH, A.S.C.D. CLUTCH

y

YY) / Check voltage between control unit SWITCH (M/T models) AND
seELesep| | harness terminals @) and @. INHIBITOR SWITCH (A/T

Battery voltage should exist. models).

Dp A.S.C.D. control unit connector

ov If"
3TE

Refer to ‘Electrical Compo-
O.K. nents Inspection’.

CHECK INHIBITOR RELAY
9, (A/T models) AND THEFT

HS. WARNING RELAY.
CONNECT

€ > [) v
CHECK SET/COAST SWITCH CIRCUIT Ney Does horn work?

.) FOR A.S.C.D. CONTROL UNIT.(G 1. Push and hold SET/COAST button No Yes
on A.S.C.D. steering switch.

2. Check voltage between control unit
SEL687P harness terminals @ and @). Check fuse and

Battery voltage should exist. horn relay.

40K.
v

® CHECK A.S.C.D. STEERING
(Next page) SWITCH.

Refer to ‘Electrical Compo-
nents Inspection’.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

A.S.C.D. control unit connector (Hi6)

Hs
Y/IG

Gy
HS.

CONNECT

(cj
SEL688P

Trouble Diagnoses (Cont'd)

®

AS.C.D. control unit connector

aa
L/w

<

S)a @

ee ee ge oe oe ee oe ee

=
 

we
 

o
w

 
aww

w

A.S.C.D. control unit connector

M
m

 £
)

S.

DISCONNECT

(OF)

SEL690P

CHECK SPEED SENSOR CIRCUIT.
1. Apply wheel chocks and jack up front

of vehicle.

2. Connect voltmeter between control

unit harness terminals @ and @).
3. Slowly turn front wheel.

4. Check deflection of voltmeter pointer.

N.G.

O.K.

v

CHECK A.S.C.D. ACTUATOR/A.S.C.D.
PUMP.

Refer to ‘Electrical Components

Inspection’.

Yy

CHECK SPEED SENSOR.

Refer to ‘Electrical Com-
ponents Inspection’.

N.G.

O.K.

'

CHECK A.S.C.D. ACTUATOR/A.S.C.D.

PUMP CIRCUIT.

1. Check voltage between control unit

harness terminals and @).
Voltage is OV.

2 Disconnect A.S.C.D. control unit con-

nector.

3 Measure resistance between control
unit harness terminals and @),

@, @.

N.G.

y

Replace A.S.C.D.

actuator/A.S.C.D. pump.

Terminals Resistance [2]
® Approx. 8 - 45

® Approx. 65

Approx. 65

O.K.

Vv

Replace A.S.C.D. control unit.
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Repair short or open cir-

cuit in A.S.C.D. actuator/

A.S.C.D. pump harness.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 2
SYMPTOM: Engine hunts.

Check vacuum hose for breakage, N.G.| Repair or replace hose.
cracks or fracture.

Y

O.K.

4

Does A.S.C.D. wire move smoothly? N.G.| Repair or replace wire.

O.K.

v

CHECK A.S.C.D. ACTUATOR/A.S.C.D. N.G.| Replace A.S.C.D.
PUMP. | actuator/A.S.C.D. pump.
Refer to ‘Electrical Components
Inspection’.

O.K.

v

Replace A.S.C.D. control unit.

DIAGNOSTIC PROCEDURE 3
SYMPTOM: Large difference between set vehicle speed and

actual speed.

Check A.S.C.D. wire and N.G.| Replace wire or A.S.C.D.
A.S.C.D. actuator move smoothly. ~ | actuator.

O.K.

v

Check vacuum hose for breakage, N.G.| Repair or replace hose.
cracks or fracture. 7

O.K.

v

CHECK A.S.C.D. ACTUATOR/A.S.C.D. N.G. Replace A.S.C.D.
PUMP. ' | actuator/A.S.C.D. pump.
Refer to ‘Electrical Components

Inspection’’.

O.K.
v

Replace A.S.C.D. control unit.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 4
SYMPTOM: Deceleration is greatest immediately after A.S.C.D.

has been set.

Check tension of A.S.C.D. wire and that

A.S.C.D. wire moves smoothly.

N.G.

‘ y

O.K.

cracks or fracture.

Check vacuum hose for breakage,

».
|

N.G.

ADJUST OR REPLACE
A.S.C.D. WIRE.

Refer to ‘‘A.S.C.D. Wire

Adjustment’.

‘ f

O.K.

PUMP.

Inspection’.

CHECK A.S.C.D. ACTUATOR/A.S.C.D.

Refer to ‘‘Electrical Components

Y

N.G.

Repair or replace hose.

‘ y

O.K.

Replace A.S.C.D. control unit.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

Trouble Diagnoses (Cont'd)

A.S.C.D. control unit connector DIAGNOSTIC PROCEDURE 5
SYMPTOM: ACCEL switch will not operate.

S/R r=/* HS Check constant-speed function for oper- | N.G.| Go to “DIAGNOSTIC PRO-
sr | [3{ ating using SET/COAST switch. ~ | CEDURE 1”.
[ET 3K

'
DC _, Check voltage between control unit har- | N.G.

SEL691P] | ness terminals @ and @) after press-
iB} ing and holding RESUME/ACCEL switch.
BI A.S.C.D. control unit connector Battery voltage should exist.

4 CONNECT O.K.

; 8 € B)
con —_JE_y a Vv_ : : (ir) Check voltage between control unit har-_ | N-G.| CHECK A.S.C.D. STEER-

ness terminals @ and @) after releas- ~ | ING SWITCH.
3) ing RESUME/ACCEL switch. Refer to “Electrical Com-

Voltage is OV. ponents Inspection’.

— dO / O.K.
SEL692P

v

Does vehicle accelerate when RESUME/ | No | Replace control unit.
ACCEL switch is pressed? -

Yes

v

Does vehicle maintain the new (faster) No x Replace control unit.
speed when RESUME/ACCEL switch is -

released?

SEL876R Yes
v

System is O.K.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
Trouble Diagnoses (Cont'd)

A.S.C.D. control unit connector (H6) DIAGNOSTIC PROCEDURE 6
SYMPTOM: RESUME switch will not operate.

CONNECT

an)
HS.Gor —/ 8 Check constant-speed function for oper- | N-G.| Go to “DIAGNOSTIC PRO-

—TT 1 13 «ca ation using SET/COAST switch. >| CEDURE 1”. @l
= ! ! O.K

D MAa t
) EC w, Check voltage between control unit har- | N.G.

SEL691P| | ness terminals @) and @) after press- eM
ing and holding RESUME/ACCEL switch.

(B] A.S.C.D. control unit connector Battery voltage should exist.
4 CONNECT O.K. LC

(f* E}G/OR Cc (R vy v EF
1 3(t : (a Check voltage between control unit har- |N.G.] CHECK A.S.C.D. STEER- EC

ness terminals @) and @) after releas- ~ | ING SWITCH.
by) ing RESUME/ACCEL switch. Refer to ‘Electrical Com- EE

| Voltage is OV. ponents Inspection’.

— S O.K.
SEL692P CL

Set vehicle speed at 80 km/h (50 MPH) MT

by pressing SET/COAST switch.

O.K.
AT

B t
While cruising at set speed, depress EA

and release brake pedal.

O.K.

SEL877R Y RA
Does speed contro! disengage and No x CHECK STOP LAMP
“CRUISE” lamp turn off? ~ | SWITCH, A.S.C.D. CAN- —

Yes CEL SWITCH AND BR
A.S.C.D. CLUTCH SWITCH

(M/T models).

Refer to ‘Electrical Com- ST
ponents Inspection’.

BIF
Y

Above 48 km/h (30 MPH), press and

SEL878R| | release ‘“RESUME/ACCEL switch. HA

O.K.

Y

Does vehicle return to previously set No S Replace control unit. EL
speed [80 km/h (50 MPH)]? 7

Yes

'
System is O.K.

SEL879R
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

A.S.C.D. control unit connector

PY
G/R

| 4
CONNECT

(He
SEL696P

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 7

SYMPTOM: Set speed cannot be cancelled.

[} As.c.b. contro! unit connector

R/G

CHECK A.S.C.D. CANCEL, CLUTCH,

INHIBITOR SWITCH CIRCUIT.

1. Turn A.S.C.D. main switch ‘“‘ON’’.

2. Check voltage between control unit

harness terminals © and @.

sg: Voltage
Conditions IV]

as.c.p.| O& 0
pressed

cancel
switch | Released Approx.

M/T 12
as.c.p,|2& 0
clutch pressed
switch | Released Approx
A/T shift lever
position is at any Approx.

position except N 12

A/T | or P.

A/T shift lever

position is at N or 0
P.

N.G.

O.K.

E} Vv

SEL697P

CHECK STOP LAMP SWITCH CIRCUIT.

Check voltage between control unit har-

ness terminals @) and @).

sg: Voltage
Condition

[VJ
Stop lamp | Depressed | Approx. 12
switch Released 0

N.G.

Y

CHECK A.S.C.D. CANCEL,

CLUTCH, and INHIBITOR
SWITCH.

Refer to ‘Electrical Com-

ponents Inspection’.

O.K.

v

Check A.S.C.D. wire moves smoothly. N.G.

y

CHECK STOP LAMP

SWITCH.

Refer to “Electrical Com-

ponents Inspection.

O.K.

VY

CHECK A.S.C.D. ACTUATOR/A.S.C.D.

PUMP.

Refer to ‘‘Electrical Components

Inspection’”’.

N.G.

y

Replace A.S.C.D. wire.

O.K.

v

Replace A.S.C.D. control unit.

EL-74

Replace A.S.C.D.

actuator/A.S.C.D. pump.



AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 8

SYMPTOM: “CRUISE” indicator lamp blinks.

A.S.C.D. control unit connector (H16)

=

Bpr
SEnnDenn
CEPT rer

J uw

A.S.C.D. control unit connector (16)

eS ee

a

HS.

DISCONNECT

SEL690P

Does indicator lamp blink when Yes" Does indicator lamp blink
A.S.C.D. main switch is turned to ~ | when brake pedal is
“ON” again? depressed slowly?

No No Yes
Vv

Adjust installation

of stop lamp

switch and

A.S.C.D. cancel

switch.

Refer to BR sec-

tion.

Y

CHECK A.S.C.D. STEERING
SWITCH.

Refer to ‘Electrical Compo-

nents Inspection’.

Replace A.S.C.D.

steering switch.

|N.G. O.K.

Replace control unit.

Y

CHECK A.S.C.D. ACTUATOR/A.S.C.D. | N.G-| Replace A.S.C.D. actuator/

y

PUMP. A.S.C.D. pump
Refer to ‘‘Electrical Components

Inspection’’.

O.K.
\

CHECK A.S.C.D. ACTUATOR/A.S.C.D. | N.G-.| Repair short or open circuit
PUMP CIRCUIT. | in A.S.C.D. actuator/
1. Check voltage between control unit A.S.C.D. pump harness.

harness terminals and @).
Voltage is OV.

2 Disconnect A.S.C.D. control unit

connector.

3 Measure resistance between control

unit harness terminals and ©,

@, @.
Terminals Resistance [Q]

© Approx. 8 - 45

® Approx. 65
Approx. 65

O.K.
Vv

Replace A.S.C.D. control unit.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)
Trouble Diagnoses (Cont'd)
A.S.C.D. WIRE ADJUSTMENT

A.S.C.D. pump

Xo/

(O} 8 - 10 Nem! Wael =
SQ ‘(0.8 - 1.0 kg-m, 5.8 - 7.2 ft-lb)

SEL699P

CAUTION:
e Be careful not to twist A.S.C.D. wire when removing it.

-@ Do not tense A.S.C.D. wire excessively during adjustment.
After confirming that accelerator wire is properly adjusted,
adjust the tension of A.S.C.D. wire in the following manner.
(1) After adjusting the length of the accelerator wire, turn a

securing nut by 1/2 to 1 turn from throttle open starting
position to the wire loosening direction to fix. (Must be
securing carried out to prevent response delay of operation
of the A.S.C.D.)

(2) Securely tighten lock nut to hold adjusting nut in place.
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

A.S.C.D. pump connector

DISCONNECT

Trouble Diagnoses (Cont’d)
ELECTRICAL COMPONENTS INSPECTION

A.S.C.D. actuator/A.S.C.D. pump
1. Disconnect A.S.C.D. actuator/A.S.C.D. pump connector.
2. Check A.S.C.D. actuator/A.S.C.D. pump operations as

shown.

Check to see if motor starts when 12V N.G. Replace A.S.C.D. pump.
1

D.C. is applied across @ and @.

O.K.

B) v
Check to see if A.S.C.D. wire is pulled | N.G-} Disconnect vacuum hose
when 12V D.C. is applied across @), "| from A.S.C.D. actuator and
@, @ and @. check for presence of vac-

OK. uum pressure at A.S.C.D.

(Wire is pump.

pulled.) N.G. O.K.
Y

Replace A.S.C.D.

actuator.

v v

Check to see if A.S.C.D. wire returns | N.G.| Replace A.S.C.D. pump.
to original position 50 to 60 seconds
after disconnecting lead from @.

O.K.
(Wire does

not return.)
[) Y

Disconnect lead from @ to see if N.G.} Replace A.S.C.D. pump.
Y

A.S.C.D. wire returns immediately.

O.K.
(Wire

returns.)
v

A.S.C.D. actuator/A.S.C.D. pump are

O.K.

SEL700P

DISCONNECT

tats

TS.
d

Yr

(i1}2\
\3[4/ >

SEL701P

DISCONNECT

toa)

TS.

SEL702P

DISCONNECT

toa)

TS.

\ 4=>-I7 1] 2)\—4
NEI LY,

SEL703P

A.S.C.D. main switch

ery 5
|

—— 2 3; y DISCONNECT
116

|
|
]
'

\ 0 e
SEL704P

A.S.C.D. main switch

Check continuity between terminals by pushing switch to each
position.

Switch position 1 5 a a 5 6
ON O—}+—O—}+— 0-8-0

IN a ILL.

OFF

EL-77
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

A.S.C.D. steering switch (109)

3 —-

2———~
1

DISCONNECT

2D €

SEL705P

Stop lamp switch

= DISCONNECT

e

A.S.C.D. cancel switch

a ee )
SEL706P

Clutch switch

DISCONNECT

SEL707P

Inhibitor switch harness
connector (At engine room
harness No.-2) (228)

| —— TS.
\ [_/ BRIW DISCONNECT

ae +— SEL708P

MEL305A

Trouble Diagnoses (Cont'd)
A.S.C.D. steering switch

Check continuity between terminals by pushing each button.

Terminal
Button

1 2 3

SET/COAST O—+-——O

RESUME/ACCEL O ©

CANCEL
© al O

A.S.C.D. cancel switch and stop lamp switch

Continuity

Condition A.S.C.D. cancel
. Stop lamp switch

switch

When brake pedal is depressed No Yes

When brake pedal is released Yes No

Check each switch after adjusting brake pedal — refer to BR
section.

Clutch switch (For M/T models)

Condition Continuity

When clutch pedal is depressed No

When clutch pedal! is released Yes

Inhibitor switch (For A/T models)

Condition Continuity

When shift lever position is “‘N’”’ or ‘‘P”’ Yes

When shift lever position is any position except No
“NY” or “p”

Speed sensor

e A speed sensor is built into the speedometer:
1. Turn speedometer slowly using a small screwdriver.
2. Check continuity of speed sensor circuit.

Continuity exists two times for each turn ... O.K.
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THEFT WARNING SYSTEM

Component Parts and Harness Connector
Location

Door lock switch
Door unlock switch

Key cylinder tamper switch Door unlock sensor
Door unlock sensor Trunk lid unlock switch

Door switch Door switch Key cylinder tamper switch

[e Thett warning horn st \\ Trunk room lamp switch
Hood switch 6 BNS

Theft warning relay-1
Theft warning relay-2

Door unlock sensor

Door switch

Door lock switch
Door unlock switch

SS Lf Key cylinder tamper switch
| Door unlock sensor

[=] Clutch interlock relay (M/T)
Inhibitor relay (A/T) Door switch

Theft warning control unit

<
/

Indicator lamp “SECURITY”

Theft warning horn relay

iB
For USA | For CANADA Clutch interlock S co:

Relay M/T| A/T {M/T| A/T relay (M/T models ——Theft warning relay-2 a d c d y (
Theft warning relay-1 b a bia &

itch:

-Combination °
flasher unit

\

Theft warningg o
control unit ;

a

/

Inhibitor relay

ah En,

~-3
Door lock switch

(A/T models)

Door unlock switch
Key cylinder tamper switch

> Frunk lid unlock switc
Trunk lid key cylinder

_ tamper switch ;
i a ree

=

Door unlock sensor (09 )-
NS oo a

EL-79
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THEFT WARNING SYSTEM

PASSENGER SIDE DOOR LOCK_SWITCH,
SWITCH AND KEY CYLINDER TAMPER SWIT

Wiring Diagram

H
poer UNLOCK

FULL BETWEEN FULL|N BETWEEN FUL FULL TACYLINDER (Front door hron oor arness:

STROKE|STROKE AND _N| [STROKE AND NiSTROKE|NORMAL Wi THORAWN cerprassenger side)

eEf=G/R

? re) vy (22) (#67)
(e) fe) lo) 4

PASSENGER SIDE G a
KTUNLOCK rr ——Ses OK Of e4 5 —

(In power door [2 (oe) Lt LG/R
lock actuator) '

THEFT

INHIBITOR Was At THEET
RELAY CLUTCH HORN

RELAY SW! TCH
IGNITION SWITCH = —START fa oa |

HEADLAMP. R. H. : ;

Py a. SSS OSS fog r
R/G eaee as ao ~ ° CONNECTOR-4

~HEADLAMP L. H. I> W/G(2) | oO W/G |

o ae ( i is
Ge)

Ss T— 7B bs

© ga] @¢ Bit ft Eyeioe N ' LJ ve =f 82 =: nis€21) D C42 (Engine room
To daytime CO a2 harness) S.M. J.
light unit a ol @ Refer to page) page

tit ble EHa fy oe z

ay y@ Le > Se
BODY GROUND

Om-—
B/Y

che :

FUSE
i

FUSIBLE LINK

C—O Oe)

INHIBITORee ela! SWI TCH
= PIRIN

BATTERY STARTER MOTOR = OM)
* > REE(A): AvT models (U): Form USA ; ©

(M) : M/T models (N) : For CANADA DRIVER’ S$ SIDE
BOOR UNLOCK

(UM): M/T models for U.S.A SENSOR
(In power door

(NM): M/T models for CANADA lock actuator)
LOCK[UNLOCK

(EN): Except for (NM) models I fe)
] (oe)

DRIVER’ S SIDE DOOR LOCK SWITCH, DOOR UNLOCK
SWITCH AND KEY CYLINDER TAMPER SWITCH

LOCK UNLOCK TAMPER
FULL [BETWEEN FULL|N BETWEEN FULLFULL |. opma) [CYLINDER
STROKE STROKE. AND Ni {STROKE AND NISTROKE WITHDRAWN ars

1
fe) 2

| fe) 3
(e) e) 4

EL-80
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THEFT WARNING SYSTEM
Wiring Diagram (Cont'd)

THEFT
WARNING THEFT WARNING IGNITION SWITCH IGNITION SWITCH
HORN CLUTCH CONTROL UNIT START ON or START
RELAY INTERLOCK SECURITY

SWI TCH LAMP FUSE BLOCK

iS8l7l6|S]4] 3 [eit | | | SUPPLY ROUTING”. )
C_] (- >)

| UP

= He ||| ree ©
a a a

XY J

an50F
\Na SS
ao sa IGNITION SWITCH

> ACC or ON

2°

@Hl La@ %@ ~@ ®
A fan) m4 x x

o ” O _j O ina O
apF ODE ” iA | sl.) elle] ell

tc Z Ww WwWWi tT) ~ rd2. if Qo = = =
e 1 <

(Main harness) poor SwrTtcH
c

al | (Tal |
arness harness)i @, po 2) AG) @) p———— RL TRUNK ROOM

—— 4 LAMP SWITCH

Rt | x
ct TRUNK LID UNLOCK SWITCH

——— B LJ fs} AND KEY CYLINDER TAMPER
SWI TCH

UNLOCK TAMPER
FULL |BETWEEN FULL|N NORMAL KEY CYLINDER
STROKE] STROKE AND N WITHDRAWN

1 (e)
2 | QO
3 (oe) (e)

aa
Co (Rear door
coe HL REAR R.H. DOOR} e +H at 8 harness R.H. ) Al mT LOCK vos UNLOCK SENSOR

8 S L__—— § fe} 5 oo (In power door
— lock actuaton

——*

ro | (Rear door
coe HL REAR L.H. DOORep tO g —harness LH) Al TT LOCK UNLOCK UNLOCK SENSOR

~— _& G I § 1 {2 S—|"In power door
| | lock actuator)

amt
ee

BODY GROUND
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THEFT WARNING SYSTEM

Trouble Diagnoses

SYSTEM OPERATION CHECK
If ignition switch is set in the “ACC” position in the step of START to ARMED or in the ARMED state
shown in this flow chart, the system operation is canceled.

START

]
v

Turn ignition switch “OFF’’ then pull
out ignition key from key cylinder.

v

Does indicator lamp , | DOOR SWITCH INPUT SIGNAL CHECK
“SECURITY” blink when No “| Go to Diagnostic Procedure 1-(1).

[|| door is opened? “
N No > HOOD SWITCH INPUT SIGNAL CHECK

CHECK <4 No
Go to Diagnostic Procedure 4. [—1 | trunk lid is opened?

| key cylinder is withdrawn? TRUNK ROOM LAMP SWITCH INPUT
No ||4 SIGNAL CHECK

Yes Go to Diagnostic Procedure 1-(3).

KEY CYLINDER TAMPER SWITCH IN-

A?| PUT SIGNAL CHECK
Go to Diagnostic Procedure 1-(4).

(When key is not being used) (When key is being used)

_Vv
v . a

; Does indicator lamp
Lock door without go off when

key.

door is closed? No

hood is closed? No

. trunk lid is closed? No
Close doors, hood J . No
and trunk lid. key cylinder is in-

stalled?

Yes

Vv

Lock door with key.

.
Vv DOOR LOCK

DOOR UNLOCK SENSOR IN- No Does indica- Does indicator lam No SWITCH INPUT SIG-

PUT SIGNAL CHECK 4 tor lamp 9 P P) NAL CHECK
Go to Diagnostic Procedure 2. come on? come ons Go to Diagnostic

Procedure 3.

[_
Yes

Vv

®
(Go to next page.)
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THEFT WARNING SYSTEM

Replace

control unit.

Trouble Diagnoses (Cont'd)

ARMED]

After 30 - 40 seconds, does indica-
tor lamp go off?

Yes

Vv

Unlock door without key.

v
Open door, hood or trunk lid.

Vv

No
Replace control unit.

Does alarm (horn and headlamp)
operate?

Can starter motor be operated?

no

ALARM OUTPUT SIGNAL CHECK
Go to Diagnostic Procedure 6.

No

(Starter motor can operate.)

Yes

Vv

No

Vv

L, STARTER OUTPUT SIGNAL CHECK
Go to Diagnostic Procedure 5.

Does alarm stop auto-

matically after approx.
Yes y Unlock using key.

3 minutes?

Vv

Does alarm stop?
Can starter motor

be operated?
No

Yes

Vv

System is O.K.

EL-83
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THEFT WARNING SYSTEM

Trouble Diagnoses (Cont'd)
CIRCUIT DIAGRAM FOR QUICK PINPOINT CHECK

SECURITY LAMP

oy 2
FUSE Gye)

[ paTTERY |— 4H 1

FUSE 8
IGNITION SWITCHACC or ON TH 5

THEFT WARNING
FUSE RELAY-2

IGNITION SWITCHON or START I\t au 4

IGNITION SWITCH .
START

CLUTCH
INTERLOCK CLUTCH
SWITCH INTERLOCK
=| RELAY

T?_ OF =i of ?
= INHIBITOR SWITCH = 7

=a P
INHIBITOR _| °o 9 ) LAY -

f e—O oe Sole D5

i Oo-——O OF a
= pe ey 1) fr

za
oO
Oo

& 4
z
Lo |

@ =O e
<x

r $

| O aWL
uj

had
= STARTER =

BATTERY MOTOR

10

THEFT WARNING THEFT WARNING
HORN RELAY HORN

FUSE oO

tS me
14

THEFT WARNING
RELAY-1

FUSE OR 12 °+S} ;| |

TNH oF
| ene J

15
HEADLAMP
R. H.

t+» To daytime light unit 16

HEADLAMP P
L. H.

7 Co
(1 J2]3{4[5[é[7[8)
[Sf ofs [1 2f1 3f1 4[7 5] 6}
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THEFT WARNING SYSTEM

Trouble Diagnoses (Cont'd)

AG an LOCK JUNLOCK
Qil

2 (e)

PASSENGER SIDE DOOR
UNLOCK SENSOR

[nop
—]

LI
]

REAR
U

R. H. DOOR
NLOCK SENSOR

LOCK JUNLOCK
QO

FA
® DRIVER’ S SIDE DOOR

UNLOCK SENSOR

LOCK |UNLOCK
Q

4

W
i 

i
Be

 
iG

fe)

REAR L. H. DOOR
UNLOCK SENSOR

LOCK |UNLOCK
Ql 1

2 O 2 O

DRIVER’ S SIDE DOOR LOCK SWITCH.: DOOR UNLOCK
SWITCH AND KEY CYLINDER TAMPER SWITCH

LOCK UNLOCK TAMPER
as FULL [BETWEEN FULLIN|BETWEEN FULL] FULL_[\opma, [KEY CYLINDER

STROKE|STROKE AND N| | STROKE AND N|STROKE WITHDRAWN
1 e)
2 0
3 | fe)
4 [e) O O

PASSENGER SIDE DOOR LOCK SWITCH. DOOR UNLOCK
SWITCH AND KEY CYLINDER TAMPER SWITCH

LOCK UNLOCK TAMPER
de FULL BETWEEN FULL|N|BETWEEN FULL] FULL | \opma, [KEY CYLINDER

STROKE|STROKE AND N| |STROKE AND NISTROKE WITHDRAWN
1 O
A (e)
3 | fe)
4 O Oo.

—

TRUNK LID UNLOCK SWITCH AND
= KEY CYLINDER TAMPER SWITCH

rT LOCK TAMPER
FULL JBETWEEN FULLIN|opma, [KEY CYLINDER

STROKE|STROKE AND N WITHDRAWN
1 _9
2 _| fe)
3 O Oo.

TRUNK ROOM

1 LAMP

i or
roe ” yy : : Q) Aon

HOOD ig 6 r : ~| TRUNK ROOMSWITCH > |. uu 0 a l. o|LAMP SWITCHOPEN|CLOSE ates 2a < <Il oO awn il an WW WW (2)
2{_O ae a a at zo[~ N = = = = =

a —
- DOOR SWITCH

(A) : A/T models (UM): M/T models for U.S.A.

(UY): For USA. (NM) : M/T models for CANADA

(N) : For CANADA (EN) : Except for (NM) models
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THEFT WARNING SYSTEM
Trouble Diagnoses (Cont’d)
POWER SUPPLY AND GROUND CIRCUIT CHECK

Theft warning control unit connector Mai " . it check
ain power supply circuit chec

- = CONNECT Ignition switch positiont yall | €> Terminals
[L ° | HS. OFF ACC ON

R/B

B (@ @® - @ Battery voltage | Battery voltage | Battery voltage

Gar J
SEL653P

Power supply circuit check for system cancel
Theft warning control unit connector

ignition switch position
ee || Terminals

mt
 

— Ww

5

CONNECT OFF ACC ON

MI Wis @ - @ OV Battery voltage | Battery voltage
G/W B

HO

SEL654P

Theft warning control unit connector Ground circuit check
Terminals Continuity

TTLI
LOCC rs] €> - Ground Yes

{°2
)

a

SEL655P

EL-86



THEFT WARNING SYSTEM

[CL
_|s

R/W

Theft warning control unit connector

~ DISCONNECT
‘ 53

‘
é

SEL747Q

(8)
DISCONNECT

HS.

Theft warning control
unit connector

C4
CT | {fst | |
LETT Tt tt

R/wW

Driver’s side
door switch
connector

DISCONNECT

“AE
Passenger side
and rear
door switch
connector

rj

R/wW
OR

———

SEL880R

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 1
SYMPTOM: e Indicator lamp does not blink.

e Indicator lamp remains blinking.

Diagnostic procedure 1-(1)

DOOR SWITCH INPUT SIGNAL CHECK
Check continuity between control unit

harness terminals © and @.

O.K.

Condition Continuity
All doors are

No
closed

At least one
. Yes

door is open

N.G.

‘

-| Go to Diagnostic Proce-

dure 4.

DOOR SWITCH CHECK N.G.
Refer to ‘Electrical Components
Inspection’.

O.K.

LB)
vy

N.G.DOOR SWITCH CIRCUIT CHECK

Check harness continuity between con-
trol unit harness terminal @ and door
switch harness terminal.

Continuity should exist.

Replace door switch.

O.K.

Vv

CONNECTOR.

CHECK THE CONNECTIONS AT EACH

EL-87
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THEFT WARNING SYSTEM

Theft warning control unit connector

7
15/16

SEL658P

Trouble Diagnoses (Cont'd)
Diagnostic procedure 1-(2)

DISCONNECT= DISCONNECT

‘24 A &)
Theft warning control unit connector

Hood switch connector ( El )

| CLD
15] |

Y/B

Y/B fo)

Hood switch connector (E!)
= DISCONNECT

CI) lgTS.

* ([Q]

7 SEL659P

HOOD SWITCH INPUT SIGNAL CHECK O.K. Go to Diagnostic Proce-
Check continuity between control unit ~ | dure 4.
harness terminals @) and @).

Condition Continuity
Hood is open Yes

Hood is closed No

N.G.

Y

Check hood switch and hood fitting con- N.G. Adjust installation of
dition. | hood switch or hood.

O.K.

Y

HOOD SWITCH CHECK N.G.| Replace hood switch.
Refer to ‘‘Electrical Components

Inspection’.

O.K.

2 Y
N.G.HOOD SWITCH CIRCUIT CHECK

e Check harness continuity between

control unit harness terminal (8 and
hood switch harness terminal.

e Check harness continuity between

hood switch terminal and body

ground.

Continuity should exist.
Y

O.K.

Vv

CHECK THE CONNECTIONS AT EACH

CONNECTOR.

EL-88
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THEFT WARNING SYSTEM
Trouble Diagnoses (Cont'd)

Theft warning control unit connector Diagnostic procedure 1-(3)

[ |
| 14

a DISCONNECT |

24 €) R/L R/L

SEL661P

y
TS.

DISCONNECT

Go to Diagnostic Proce-

‘ y

DISCONNECT a

i] E> &
; TRUNK ROOM LAMP SWITCH INPUT

ie=a2 SIGNAL CHECK
E IL Check voltage between control unit har-

ness terminals @ and @.

Condition VoltaLV] ge
Va © Trunk lid is open| Approx. 0V

SEL660P ee is Approx. 12V

(B) Theft warning control unit
connector (730) lamp sutton N.G.

Cd connector (T6)

Does trunk room lamp come on?

O.K.

dure 4.

Yes | TRUNK ROOM LAMP

Ad

No

Inspection’.

TRUNK ROOM LAMP SWITCH CHECK

Refer to ‘Electrical Components

SWITCH CIRCUIT CHECK
Check harness continuity

between control unit har-

0.K. ness terminal @ and

y

‘ y

N.G.

Replace trunk room lamp switch.

EL-89

trunk room lamp harness

terminal.

O.K.

Y

CHECK THE CONNEC-
TIONS AT EACH CON-
NECTOR.
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THEFT WARNING SYSTEM

Theft warning control unit
connector Se DISCONNECT

— HS.
| | |16

—| 8
G/R

ad o

[Example]

No continuity ... O.K.

[Example]

Key cylinder

Tamper switch

Read switch turns on when
key cylinder is removed.

Continuity exists ... O.K.
: SEL662P

B Tamper switch
Theft warning control (Driver’s side) connector (012)
unit connector (150)

Cd
6

G/R

|

* +—
o(nrunk lid) G2)

Tamper switch ~--e— [To]
(Driver’s side) connector (012)

B
—— ——— +

(Passenger side)

DISCONNECT

TS

sy
,

(Trunk lid) (72)
——EEEEE on oe

B

= DISCONNECT =

TS.

SEL663P

Trouble Diagnoses (Cont'd)
Diagnostic procedure 1-(4)

KEY CYLINDER TAMPER SWITCH

INPUT SIGNAL CHECK

Check continuity between control unit

harness terminals © and @.

O.K.

Condition Continuity
Tamper switch is

Normal No
Removed Yes

N.G.

Yv

CHECK

Inspection’”’.

KEY CYLINDER TAMPER SWITCH

Refer to ‘Electrical Components

N.G.

Y

| Go to Diagnostic Proce-
dure 4.

O.K.

‘

CUIT CHECK

ground.

KEY CYLINDER TAMPER SWITCH CIR-

e Check harness continuity between

control unit harness terminal @ and
tamper switch harness terminal.

e Check harness continuity between

tamper switch terminal and body

Continuity should exist.

N.G.

Y

Replace key cylinder

tamper switch.

O.K.

y

CONNECTOR.

CHECK THE CONNECTIONS AT EACH

EL-90
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THEFT WARNING SYSTEM

Theft warning control unit = DISCONNECTconnector » €)
—— HS.
C_]
8

i6|| SG

. fp
SEL666P

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 2
SYMPTOM: Indicator lamp does not come on.

(8)
Theft warning control
unit connector

Door actuator connector
CJ (Unlock sensor)

8

G TS
by. DISCONNECT

Ee) DISCONNECT

—

Door actuator connector
(Unlock sensor) (09 ) (027)

B

= DISCONNECT

4 €)
and oa

SEL667P

DOOR UNLOCK SENSOR INPUT SIG- —_| 9:-| Go to Diagnostic Proce-
NAL CHECK ~| dure 3.
Check continuity between control unit OK
harness terminals and (®. —

Condition Continuity
Locked No y

Unlocked Yes Replace control unit.

N.G.

Vv

DOOR UNLOCK SENSOR CHECK N.G. Replace door lock actua-
Refer to ‘‘Electrical Components “| tor.
Inspection’.

O.K.

3) Vv
N.G.DOOR UNLOCK SENSOR CIRCUIT

CHECK

e Check harness continuity between

control unit harness terminal and

door actuator terminal.

e@ Check harness continuity between

door actuator termina! and body

ground.

Continuity should exist.

y
O.K.

bd

CHECK THE CONNECTIONS AT EACH

CONNECTOR.

EL-91

Repair harness or con-

nectors.

MA

EM
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AY

PA

RA

BR

ST

BI

HA



THEFT WARNING SYSTEM

Theft warning control unit connector

ICL
—T—1
7 ——
helo"

B
a DISCONNECT
BG)

HS.

Continuity exists Neutral

Look

®
Driver’s side

Neutral Continuity exists

wae

Passenger side

&
)

SEL668P

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 3
SYMPTOM: Indicator lamp does not come on.

DOOR LOCK SWITCH INPUT SIGNAL

CHECK (LOCK SIGNAL)

Check continuity between control unit
harness terminals @ and @.

Continuity
No

Key position

Neutral/Lock
Between neutral

and lock
Yes

O.K.

Y

(3)
Theft warning control unit DISCONNECT

=

nnectorconnec s

Co 5 Door lock switch connector
4 (Driver’s side)(o12)
— —

gj DISCONNECT LG/R ; LGR

HS €) Q | 1 (Passenger side)
| (9)Lt,
’ ——— i <,

} LG/R \
DISCONNECT I 1

co) i \

TS Woo )
Door lock switch connector
(Driver’s side) (012)

—————E- —

ai LQ]
ae(Passenger side) (029) !

'

ee — — 2!
B

SEL669P

N.G.

Y

DOOR LOCK SWITCH CHECK

Refer to ‘‘Electrical Components

Inspection’.

N.G.

Go to Diagnostic Proce-

dure 2.

O.K.

Ad

Replace control unit.

O.K.

3) y
DOOR LOCK SWITCH CIRCUIT CHECK
e@ Check harness continuity between

control unit harness terminal @ and
door lock switch terminal.

e Check harness continuity between

door lock switch terminal and body

ground.

Continuity should exist.

Y

N.G.

VY

Replace key cylinder
switch.

O.K.

Vv

CHECK THE CONNECTIONS AT EACH
CONNECTOR.

EL-92

Repair harness or con-

nectors.



THEFT WARNING SYSTEM

A(A Theft warning control unit connector
| (Sa CONNECT

- ain

2H+ a HS.
G/OR => (@&

le OLY

SEL664P

iB = OISCONNECT
Vapn

a7 HS. ‘ ‘Theft warning
Theft warning control unit indicator
connector lamp connector

coyCT 
TS.

G/OR DISCONNECT

G/OR

_—_— SEL665P

Theft warning control unit connector

a CONNECT

| 4
65

|
4

| 16;
|

SEL673P

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 4

SYMPTOM: Indicator lamp does not blink.

INDICATOR LAMP OUTPUT SIGNAL

CHECK

Check voltage between control unit har-

ness terminals @ and @.
Pointer of voltmeter should deflect

intermittently.

N.G.

Y

O.K.

Vv

INDICATOR LAMP CHECK

Refer to ‘Electrical Components

Inspection’.

N.G.

Y

Replace control unit.

O.K.

3
Y

INDICATOR LAMP CIRCUIT CHECK

Check harness continuity between con-

trol unit harness terminal @ and indi-

cator lamp harness terminal.

Continuity should exist.

N.G.

Replace indicator lamp.

O.K.

y

CHECK THE CONNECTIONS AT EACH

CONNECTOR.

DIAGNOSTIC PROCEDURE 5

Repair harness or con-

nectors.

Gl

MA

EM

Le

EF
EC

FE

CL

Mir

AY

FA

RA

SYMPTOM: STARTER MOTOR can be operated. (Starter killed BR
phase)

Approx. 12V

STARTER MOTOR KILL OUTPUT SIG-

NAL CHECK

Check voltage between control unit har-

ness terminals @ and 46 when igni-
tion switch is turned to ON or “START”.

Y

Approx. 0 voit

Y

Check theft warning relay-2.

Replace control unit.

N.G.

O.K.

yv

Repair harness between control unit

and theft warning relay-2.

EL-93

Replace theft warning

relay-2.

ST

BF

HA



THEFT WARNING SYSTEM

Trouble Diagnoses (Cont’d)

Theft warning control unit
connector

—_ =12 dl
G/L

) ©

€:

SEL670P

DIAGNOSTIC PROCEDURE 6
SYMPTOM: Alarm does not operate.

ALARM SIGNAL OUTPUT CHECK N.G.| Replace control unit.
Check voltage between control unit har-

ness terminals @2 and @.

Condition Voltmeter
Except alarm 42V

phase
Pointer deflects

(3)
Theft warning horn 34 connector (165)

4 —
Tr,

Theft warning control unit Theft warning

CB == €)

Co Ee) @

connector horn relay connector (15)
| | [ ——— Tah

| {| TS
12 DISCONNECT

= oi
ai G/L

HS.

DISCONNECT

ee

SEL671P

Theft warning relay-1 connector Ces)

iwaee@
G/B

‘OMG,

DISCONNECT

Theft warning control = Theft warning
unit connector (30) relay-1 connector

=e © a TS

12 DISCONNECT

€)

SEL672P

Alarm phase intermittently

O.K.

Vv

Check theft warning horn relay. N.G. Replace relay.

O.K.

3) Vv
THEFT WARNING HORN CIRCUIT N.G.| Repair harness and con-
CHECK ~| nectors.
Check if voltage across theft warning

horn relay harness terminal and body

is 12V.

Check continuity between theft warning

horn relay terminal and control unit

harness terminal 42.
Continuity should exist.

O.K.

Y

Check theft warning relay-1. N.G. Replace theft warning
“| relay-1.OK. y

vy

THEFT WARNING HEADLAMP CircuIT | N-G-| Repair harness and con-
CHECK | nectors.
Check if voltage across theft warning

relay-1 harness terminal and body is

12V.

Check continuity between theft warning

relay-1 terminal and control unit har-

ness terminals @).

O.K.

y
Does headlamp come on when turning No _ Check headlamp system.
lighting switch “‘ON’’? ~| Refer to “HEADLAMP”.

Yes

y

Repair harness and connectors

| between lamp relay and headlamp.

EL-94



THEFT WARNING SYSTEM

Theft warning control unit connector (#38)

DISCONNECT

Neutral Continuity exists

Unlock

Driver’s side
Continuity exists Neutral

Unlock

® side

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 7

SYMPTOM: Alarm does not stop even if stop signal is given.

DOOR UNLOCK SWITCH INPUT SIGNAL | °-K.
CHECK (UNLOCK SIGNAL)
Check continuity between control unit
harness terminals @ and @.

Replace control unit.

SEL674P}.

Si
Theft warning control unit
connector

i] Ga

= €
|e

DISCONNECT

A €) zcTS. ~~ a

Door unlock switch
5 ’ . = DISCONNECT(Driver's side) connector Tw

TS

Door unlock switch
(Driver’s side)
connector (012)
eo@w@e@ee@ea--—e

(a
)

~ <

wo---- 
5

,

(a
)

_ <
~~

| (Passenger side)

ed

\

(Passenger side) (029) "

SEL675P

Replace key cylinder

switch.

Key position Continuity
Neutral/Unlock No

Between neutral y

and unlock es

N.G.

_y

DOOR UNLOCK SWITCH CHECK N.G.
Refer to ‘‘Electrical Components

Inspection’.

O.K.

3) y
DOOR UNLOCK SWITCH CIRCUIT N.G.
CHECK

e@ Check harness continuity between
control unit harness terminal @) and
door unlock switch terminal.

e Check harness continuity between
door unlock switch terminal and body
ground.

Continuity should exist.

OK.

v
CHECK THE CONNECTIONS AT EACH

CONNECTOR.

EL-95

Repair harness or con-

nectors.
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THEFT WARNING SYSTEM

Theft warning control unit connector (#30)

CC) =
[ Vinfn

HS.
10Hi tt tt 1'6)

G/B B Neutral Continuity
a exists
> Unlock

>

SEL676P

DISCONNECT

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 8

SYMPTOM: Alarm does not stop even if stop signal is given.

Theft warning control unit connector

Trunk lid unlock
switch (72)

CITT [5]
(ca)

G/B TS.

|

|
DISCONNECT

G/B

DISCONNECT

Trunk lid unlock switch connector (12)

TS.

DISCONNECT 8

SEL677P

TRUNK LID UNLOCK SWITCH INPUT

SIGNAL CHECK (UNLOCK SIGNAL)

Check continuity between control unit

harness terminals @@® and 4.

Continuity
No

Key position
Neutral/Unlock

Between neutral
and unlock

Yes

O.K.

N.G.

Vv

TRUNK LID UNLOCK SWITCH CHECK
Refer to ‘‘Electrical Components

Inspection’.

N.G.

Replace control unit.

O.K.

|
Yv

TRUNK LID UNLOCK SWITCH CIRCUIT

CHECK

e Check harness continuity between

control unit harness terminal and
trunk lid unlock switch terminal.

e Check harness continuity between

trunk lid unlock switch terminal and

body ground.

N.G.

Replace key cylinder

switch.

O.K.

Vv

CHECK THE CONNECTIONS AT EACH

CONNECTOR.

EL-96

Repair harness or con-

nectors.



THEFT WARNING SYSTEM

Driver’s side

De Oc
a

Trouble Diagnoses (Cont'd)
ELECTRICAL COMPONENTS INSPECTION

Door switches

Check continuity between terminal and switch body.

Except driver’s side

Hood switch

pushed and released.

Trunk lid unlock switch
Trunk lid key cylinder 4
tamper switch (72)

/(~\¢ 7

Gl

MA

EM

LC

EF
EC

PE

CL

Check continuity between terminals when hood switch is MT

Terminal Pushed Released AT

a ve
b O

PA

RA

Trunk room lamp switch

Trunk lid BR
Terminal

Closed Open

a eS) ST

b O

[ BF

SEL680P HA

EL-97



THEFT WARNING SYSTEM

Full stroke

Tamper switch

OFF

Neutral
Full stroke

Door lock/
OX } unlock switch

side | |

Passenger
side |

@),

s
.

%
,

aec
e 

e
e

 
=~

.

SEL681P

Trouble Diagnoses (Cont'd)
Key cylinder tamper switch, door lock switch and door
unlock switch

SEL682P

e Door

TAMPER SWITCH DOOR LOCK SWITCH DOOR UNLOCK SWITCH

Between Between
Key cyl- Key cyl- Full full full Full
inder is inder is stroke Neutral stroke

. stroke stroke
installed | removed and neu- and neu-

tral tral

1 O

2 O

3 2
4 O O O

Trunk lid

TAMPER SWITCH Trunk lid unlock switch

. . Between full
Key cylinder Key cylinder Full stroke stroke and Neutral
is installed is removed

neutral

1 oO

2 °
3 o O

Door unlock sensor

LOCK UNLOCK

2 O

EL-98



LOCATION OF ELECTRICAL UNITS

Engine Compartment

Relay box

Actuator (For

system)

Relay box

A/T models

Theft warning relay-1 (Brown)
S SYS

A.S.C.D. hold relay (Blue)

~<\
Air conditioner Telay (Blue) (i. k

Theft warning relay-2 (Black) ©
Front fog lamp relay (Blue) —

Horn relay (Gray)

&
M/T models

Air conditioner relay (Blue)
A.S.C.D. hold relay (Blue)

Horn relay (Gray)
Theft warning relay-1 (Brown)

Theft warning relay-2 (Black)

iow,anti-lock braking aD is)
&e < a Ignition coilSS = Le

CYS SS
Relay box EC

Wiper motor @l

A.S.C.D. actuator

MA
A.S.C.D. pump

EM

EP &

FE

laa
() :

AT

Fuse and fusible link box FA
reFusible aw

7 Nl RA

BR

ST

Relay box
BF

Fuel pump relay (Green)

ECCS relay (Green)

Radiator fan relay-2 (Brown) (A/T models) HA
Front fog lamp relay (Blue) (M/T models)

Radiator fan relay-1 (Blue)
Clutch interlock relay (Blue) (M/T models for U.S.A.)
Inhibitor relay (Blue) (A/T models without A.S.C.D.) FL
Inhibitor relay (Gray) (A/T models equipped with A.S.C.D.)

Front wiper relay (Black)

MEL745B

EL-99



LOCATION OF ELECTRICAL UNITS

Passenger Compartment

Combination flasher unit— -—— Door lock timer-1

Theft warning control unit— [ A.B.S. control unit

Time control unit— —— Door lock relay

.S.C.D. control unit— 
ae

A L~ pit _—— Door lock timer-2
Shift lock control unit (A/T models) — = P| |

Stop lamp switch rq ———
op lamp s

A.S.C.D. cancel switch — oA
Clutch interlock switch (M/T models for U.S.A.)7 By y V4

AS.C.D. clutch switch— A) wa
Bulb check relay (Blue)— | | 4 LA) ee 4

| |_ +t
y YY _——

Circuit breaker-2— y Z Zea |

Circuit breaker-1— is I) LU > )
( aa 4 7/

L—- i [o(TET a
Ie

Vv

——_ >|

Theft warning horn relay (Gray) Nal
ee mt |

Blower motor relay (Blue) |

S.MJ.— | | -—_

Power window relay (Blue)—

Fuse block—

Ignition relay-1 (Blue) — __ Automatic seat belt control unit (For U.S.A.)
Daytime light control unit (For Canada)

—— Power window amplifier
(Behind door trim)

ECM (ECCS control module)

Accessory relay-1 (Blue) —

Accessory relay-2 (Blue) —

Rear window defogger relay (Brown) —

MEL746B

EL-100



LOCATION OF ELECTRICAL UNITS

Luggage Compartment

| Rear amplifier

Trunk lid opener solenoid

— Fuel filler lid opener solenoid

EL-101

MEL267A
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HA



LOCATION OF ELECTRICAL UNITS

NOTE

EL-102



HARNESS LAYOUT

Outline

Rear door harness R.H.

Main harness

Front door harness R.H.

E.F.Il. harness

Engine harness
Front door harness L.H.

Room lamp harness

Tail harness No. 2

Rear door harness L.H.

MEL306A

EL-103

MA
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HARNESS LAYOUT |

Engine Room Harness fo NX

EL-104



HARNESS LAYOUT
Engine Room Harness (Cont'd)
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HARNESS LAYOUT
Engine Room Harness (Cont'd)
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HARNESS LAYOUT

Room Lamp Harness

Gl

MA

EM

Le

ee

PE

CL
: To (2)
: To (13)
» Front limit switch L.H. (For U.S.A.) MT
: Spot lamp
: Sun roof motor
: Interior lamp AT

SEL318A
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HARNESS LAYOUT

Bod
y 
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Main Harness
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Main Harness (Cont'd)
HARNESS LAYOUT
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HARNESS LAYOUT
Main Harness (Cont'd)
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HARNESS LAYOUT

Main Harness, Tail Harness and Tail Harness
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HARNESS LAYOUT

E.F.I. Harness and Alternator Harness
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HARNESS LAYOUT

Engine Harness
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HARNESS LAYOUT

FRONT Door Harness (L.H. side)

: To (#2)
: To

: Door mirror

: Power window switch

: Door speaker

: Power window regulator
: Power window amplifier

-(08) : Door lock knob switch
: Door lock actuator

: Trunk lid and fuel filler lid opener
: Door latch switch

: Key cylinder switch

MEL314A

REAR

: To

: Power window sub-switch
: Power window regulator

: Door lock actuator

&

MEL315A
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HARNESS LAYOUT

FRONT Door harness (R.H. side)
: To

: To (57)
: Door mirror

: Door speaker

: Power window regulator

: Door lock knob switch

: Door lock actuator

: Door latch switch
: Key cylinder switch

G@SGG8G
H9GGe

: Power window switch

SELO092B

REAR

: To

: Power window sub-switch
: Power window regulator
: Door lock actuator

MEL317A
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HARNESS LAYOUT

NOTE
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SUPER MULTIPLE JUNCTION (S.M.J.)

Wi
S.M.J
\I harness- ae Som |room harnesMAY,

SEL303P

INSTALLATION
To install S.M.J., tighten to specified torque as required.

:3-5Nm
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-lb)

CAUTION:
Do not overtighten bolts, otherwise, they may be damaged.
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SUPER MULTIPLE JUNCTION (S.M.J.)

Terminal Arrangement

MAIN HARNESS
/— \

AL{A2TA3]A4]AS [AG] [A7]A8]A9 Aol ALI/AL2
B1/B2/B3|B4/B5|B6} |B7|/B8]B9|B10]B11|B12
c1]c2/c3/c4lcs|c6} {c7}calc9|croler|cr2
D1 | 02 on Dll | Dle
E1 | £2 Ell | E12
Fi | F2 Fit | Fl2

G1/G2|G3|G4]cs|G6] |G7]G8}G9 |G1oGtt|at2
H1 {H2{H3(H4{HS|H6] = [H7|H8H9 |HLO|HLL/HL2
T1f12]T3]14{15[16] {17 [refi {tiol iii

11/12/13] 14]15|{6 Mmm 17 (18]19| {10} ttt} 112
Ht }H21H3]H4 {HS |H6 ile H7 |H8|H9 | HILO} HLL IHI2
G1 |G2/G3}G41G5|G6 iam G7 |G8/G9|GtolGit|G12
Fi | F2 Fit | Fi2
E1 | £2 El | E12
D1 | D2 Dt | dle

¢1]c2/c3}04|c5|co Mmm C7 }C8|C9|ctolcitici2
B1 |B2/B3/B4[B5 [Bo fmm 87 |B8|B9 |B10| B11 |B12
A1{A2[A3{A4 [AS |A6 fim A7 [AS |A9] ALO} ALL/AL2

\ /

ENGINE ROOM HARNESS

ECM (ECCS CONTROL MODULE)
yr 1

TO1yio2}so3jins|tos|ioelio7|iog| 1 [213415 ]6| 7 [o] T5|L6]i 7)15]1 2021/22) [51]52153)34]95] 36137] 30)39
toalitolriilnrattishitsltiSiniel (BTS tot tfratisii4| — lesiectosiecla7iealesisol |aolail2l43i44l45|46la 7148

View from harness side
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INCH TO METRIC CONVERSION TABLE METRIC TO INCH CONVERSION TABLE
7 (Rounded-off for automotive use) (Rounded-off for automotive use)
a inches mm inches mm mm inches mm inches

.100 2.54 610 15.49 1 0394 51 2.008

110 2.79 .620 15.75 2 079 52 2.047
120 3.05 630 16.00 3 118 53 2.087
.130 3.30 .640 16.26 4 157 54 2.126
140 3.56 650 16.51 5 197 55 2.165

| 150 3.81 660 16.76 6 236 56 2.205
160 4.06 670 17.02 7 276 57 2.244
.170 4.32 680 17.27 8 315 58 2.283
180 4.57 690 17.53 9 354 59 2.323
.190 4.83 .700 17.78 10 394 60 2.362
.200 5.08 .710 18.03 11 433 61 2.402
210 5.33 720 18.29 12 472 62 2.441
220 5.59 .730 18.54 13 512 63 2.480
230 5.84 .740 18.80 14 551 64 2.520
240 6.10 750 19.05 15 591 65 2.559
250 6.35 760 19.30 16 630 66 2.598
260 6.60 .770 19.56 17 669 67 2.638
270 6.86 .780 19.81 18 709 68 2.677
280 7.11 .790 20.07 19 748 69 2.717
.290 7.37 800 20.32 20 .787 70 2.756
300 7.62 810 20.57 21 827 71 2.795

| 310 7.87 820 20.83 22 866 72 2.835
| 320 8.13 830 21.08 23 906 73 2.874

| 330 8.38 .840 21.34 24 945 74 2.913
340 8.64 850 21.59 25 984 75 2.953
350 8.89 860 21.84 26 1.024 76 2.992
360 9.14 870 22.10 27 1.063 77 3.031
370 9.40 .880 22.35 28 1.102 78 3.071
380 9.65 .890 22.61 29 1.142 79 3.110
390 9.91 900 22.86 30 1.181 80 3.150
400 10.16 910 23.11 31 1.220 81 3.189

| 410 10.41 920 23.37 32 1.260 82 3.228
420 10.67 930 23.62 33 1.299 83 3.268
430 10.92 940 23.88 34 1.339 84 3.307
440 11.18 950 24.11 35 1.378 85 3.346
450 11.43 960 24.38 36 1.417 86 3.386
460 11.68 970 24.64 37 1.457 87 3.425
470 11.94 980 24.89 38 1.496 88 3.465

: 480 12.19 990 25.15 39 1.535 89 3.504
490 12.45 1.000 25.40 40 1.575 90 3.543

| 500 12.70 2.000 50.80 AI 1.614 91 3.583
510 12.95 3.000 76.20 42 1.654 92 3.622
520 13.21 4.000 101.60 43 1.693 93 3.661
530 13.46 5.000 127.00 44 1.732 94 3.701
540 13.72 6.000 152.40 45 1.772 95 3.740
550 13.97 7.000 177.80 46 1.811 96 3.780
560 14.22 8.000 203.20 A7 1.850 97 3.819
570 14.48 9.000 228.60 48 1.890 98 3.858
580 14.73 10.000 254.00 49 1.929 99 3.898
590 14.99 20.000 508.00 50 1.969 100 3.937
.600 15.24
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