FOREWORD

This manual contains maintenance and repair procedures for Nissan
2008X, model S13 series.

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

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

IMPORTANT SAFETY NOTICE

The proper performarice 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 proce-
dures, tools or parts which are not specifically recommended by
NISSAN must first completely satisfy himself that neither his safety
nor the vehicle’s safety will be jeopardized by the service method
selected.

o NISSAN MOTOR CO, LTD.

Overseas Service Department

Tokyo, Japan
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PRECAUTIONS

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

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

5G1285

2. Before jacking up the vehicle, apply wheei chocks or other
tire blocks to the wheels to prevent the vehicle from moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.

These operations should be done on a level surface.

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

sGi231

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

5G1232

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

5G1233
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PRECAUTIONS

Seat cover

Fender cover
5G1234

Clean floor
5GI1290

10.

11,

12.

13.
14.

15.

16.

17.

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.

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

Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new cnes.
Replace inner and outer races of tapered roller bearings and
needle bearings as a set.

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

Do not touch the terminals of electrical components which
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic components.
After disconnecting vacuum or air hoses, attach a tag to
indicate the proper connection.

Use only the lubricants specified in MA section.

Use approved bonding agent, sealants or their equivalents
when required.

Use tools and recommended special tools where specified
for safe and efficient service repairs.

When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks.

Dispose of drained oil or the solvent used for .cleaning parts
in an appropriate manner. .

Precautions for E.F.Il. or E.C.C.S. Engine

1.

3.

Before connecting or disconnecting E.F.l. or E.C.C.S. har-
ness connector to or from any EF.i or E.C.C.5. control unit,
be sure to turn the ignition switch to the "OFF” position and
disconnect the negative battery terminal.

Otherwise, there may be damage to control unit.

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

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

Precautions for Catalyst

If a large amount of unburned fuel flows into the converter, the
converter temperature will be excessively high. To prevent this,
follow the procedure below:

Use unleaded gasoline only. Leaded gasoline will seriously
damage the catalytic converter. '

When checking for ignition spark or measuring engine
compression, make tests quickly and only when necessary.
Do not run engine when the fuel tank level is low, otherwise
the engine may misfire causing damage to the converter.
Do not place the vehicle on inflammable material. Keep
inflammable material off the exhaust pipe.

GI-3




HOW TO USE THIS MANUAL

11,

The UNITS given in this manual are primarily expressed as the SI UNIT (International System of Unit),
and alternatively expressed in the metric system and in the yard/pound system.
“Example”
Tightening torque
59 - 78 N-m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

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.

Gl-6




HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example

BRANCH
M/T mode!

O

[

68—

(o]
[l

A/T model

15

@ : M/T model
® 1 A/T model

'

ABBREVIATIONS

J

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

O
N/

r POWER SUPPLY

#This shows the igni-
tion switch position
in which the system
can be operated.

® See POWER SUPPLY
RQUTING in EL

wiring diagram.
| S

-

section for the detailed

_J

SWITCH

This shows that conti-
nuity exists between
terminals (1) and (3),
when the switch is
turned 10 ON position.

IGNITION SWITCH (
ACC or ON
e Egg FUsE
—lelF e NS BLOCK
> .
OFF| ON
. Y 2|1 1 Q
{(White) 5Ts 2
L L a
0] [« 4
SWITCH

Ve

L
BOE-)Y B = Black BR = Brown
( LOCATION NUMBER ) Grounp |W =White OR = Orange
This number shows where the R =Red P =Pink
connector is located. See G =Green PU = Purple
HARNESS LAYOUT in EL L =Blue GY =Gray
section. The number is Y  =Yellow 5B =Sky Blue
identical with the one in LG = Light Green

(WIRE COLOR CODING

—

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

HARNESS LAYOUT.
|

6

I: Instrument
\ harness

@0

| Example: L/W = Blue with White Stripe

M:
Main harnessJ

5G1543

Normally open

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition.

DS — 573 | e Ignition switch "OFF".
® Doors, hood and trunk lid/back door closed.
® Pedals are not depressed and parking brake is released.
Normally closed
Py — g

SEL764E




HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

® The “S.MJ.” indicated in wiring diagrams is shown in a
simplified form. The terminal arrangement should therefore
be referred to in the foldout at the end of the Service

Manual.
® The foldout should be spread to read the entire wiring
diagram.
Example
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION (S.M.J.)
Wiring Diagram
Terminal Arrangement
:” Check
A DD kiJrfe Jorfefurar
OFF
.——-—WE] i Charert] B
"B Ela
4 © j - s - e
Check hy sl R
:. Sl skl ol slaokon
i e X
] Do 48R3
g ]
Super Multipte Junction
. (S.M.J)
)] R r__l__ €
L §
S M Alls1|c1|D1[E1]|F1|GY Gl F1{E1| D1[C1[B1]|A?
Refer to last page A2IB2|C2| ., |E2|F2|G2 G2|F2lE2] | 1Cc2[B2]A2
(Foldout pagel. _ AlB3|c3|—E3|F3|G3 G3|F3lE3 C3{B3|A3
A48 4 Fa
) R 81 L 2 Ga G4|F4 B4|A4
‘ ' A5(B 5 F5|G5 G5|F5 B5|AS5
—-8 DO BR——) AGIB 6 O F6G6 G6|F6 B6|A6
(Main harness) lglnStrU')“em AT(B 7 F71G7 G7|F7 B7(a7
arness Aseacagessaes (2 e c8|BB|AS
A9lB9lcol " |e9iFalco G9|F9|E9L_lco(Bg|a9
A0|g0lco[00 [E0|FO|GO GO|FOleo|Dp |co|BOfAD
8 L————BR-—]
: {Main harness) (Instrument harness)
SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

BREINY C INSPECTION STARTAD
) ™ 7.
Am i /—1
CHECK POWER SUPPLY. (Check the following items,
1) Turn ignition switch “ON"". N'G" 1) Harness continuity between
2) Check voltage between o crank angle sensor and battery.
V terminal (b) and ground. 2) E.C.CS. relay-1 (See page EF &
\PBattery voltage should exist. EC-106.)
ﬁ] 0K 3) “BR" fusible link
= 2 o 4) Power source for E.C.U.
5G1561 (See page EF & EC-104.)
5) Ignition switch
E v
CHECK GROUND CIRCUIT. Check the following items.
1) Turn ignition switch “OFF ™. 1) Harness continuity between
2) Disconnect crank angle N_G’ crank angle sensor and
sensor harness connector, ground
3) Check resistance between 2) Ground circuit for E.C.U.
terminal {d) and ground. (See page EF & EC-104.)
Resistance:
Approximately 052
- 5GI562 | l 0K
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

2)

3)

4)

5)
6)

7)

problem following the “Preliminary Check” or the “Symp-
tom Chart”.

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

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

Refer to the Circuit Diagram for Quick Pinpoint Check.

If you must perform circuit continuity between harness
connectors more detail, such as in case of sub-harness is
used, refer to Wiring Diagram and Harness Layout in EL
section for identification of harness connectors,

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

Before checking voltage at connectors, check battery
voltage.

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




IDENTIFICATION INFORMATION

Model Variation

Model
Desti- LH. drive _ . Differential
. Body Engine Transmission .
nation With Without R.H. drive carrier
catalytic catalytic
converter converter
— — RS13FTQ FSBW71C
— — RS13ATQ RE4ROTA
RLS13FTO — - FS5W71C
Europe
RLS13ATO — — RE4RO1A
— RLS13FTQ — FS5W71C
Fast Back CA18DET R200
— RLS13ATQ — RE4RO1A
RS13FTU FS5W71C
Except RS13ATU RE4R01A
Europe - RLS13FT — FSEW71C
- RLS13AT — RE4RO1A
Prefix and suffix designations
R d L S13 A T U
T T T T

R : Fast Back4—T —_—0 ;

0 : Europe (With catalytic converter)

Europe (Without catalytic converter)

O : CA18DET engine
U : R.H. drive (Except Europe)

O : R.H. drive
L : L.H.drive

L.H. drive (Except Europe)

Turbocharger model

A : Automatic transmission

F : b-speed manual transmission

[J : means no indication.

GI-13




Key

|

IDENTIFICATION INFORMATION

Identification Number

Vehicle identification plate Vehicle identification number (Chassis number)

Tire placard
(Driver side)

S5GI1554

VEHICLE IDENTIFICATION NUMBER (Chassis number)
Prefix and suffix designations

(For Europe)
JNT 0 R 813 0 @(@

u
T [
JN1 : Nissan ———————— Vehicle serial number

0 : Stopgap {no meaning)

R : Fast Back U : For Europe
Model
(Except for Europe)
R- O $13 - 000001
R : Fast Back T T ———— — Vehicle serial number
O : CA18DET engine Model
LI : means no indication.
Gl-14

O : Stopgap (no meaning)




IDENTIFICATION INFORMATION
Identification Number (Cont’d)

IDENTIFICATION PLATE

Europe Except Europe 1 Type approval number
2 Vehicle identification
p - number (Chassis number)
NISSAN MOTOR COLTDJAPAN W NISSAN MOTOR CO., LTD. JAPAN 3 Gross vehicle weight
r A l U HPPOE A 4 Gross combination weight
CHASSIS NO. Gross vehicle weight
ZQB NO DE CHASIS 2 + Gross trailing capacity
A Mooi0 & (Weight)
5 5 Gross axle weight (Front)
© A ¥ 0O ’*"Mg&gz gmN'UON & A O 6 Gross axle weight {Rear)
A s G A & «| 7 Tvee
2- & kg 3,53 o TRANS, AXLE 8 Bady color code
TioE AL 7o 3L TRANS. EE PENE N . 9 Trim color code
TYP m FARBE, POLST [ﬁ} A i A 10 Modet
g o " " 11  Engine model
& = [{h& — \. BERBRD haadatias D N P _) 12 Engine displacement
5G1025 SGI1316 13 Transmission model
14 Axle model
ENGINE SERIAL NUMBER
CA18DET engine
5GI1555
MANUAL TRANSMISSION NUMBER AUTOMATIC TRANSMISSION NUMBER
FS5W71C RE4R01A

S5G1556 5G1557

Gl-156
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IDENTIFICATION INFORMATION

Dimensions
Unit: mm {in)
Europe Except Europe

QOverall length 4 535 (178.5) 4,520 (178.0)
Qverall width 1,690 (66.5) 1,690 (66.5)
Qverall height 1,290 (50.8) 1,290 (50.8)
Front tread 1,465 (67.7) 1,465 (57.7)
Rear tread 1,465 (67.7) 1,460 (57.5)
Wheelbase 2,475 (97.4) 2,475 (97 .4)
Wheels and Tires
Road wheel Steel 6-JUx15

Aluminum 6-JJx15*1

Offset mm {in) 40(1.657)
Tire size Conventional 195/60R15 86H

195/60R15 87V™*2

Spare T125/70D156*2
*1: Option
*2: Europe

GI-16




LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

WARNING:

® Never get under the vehicle while it is supported only by
the jack. Always use safety stands to support the frame
when you have to get under the vehicle.

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

CAUTION:

Place a wooden or rubber block between safety stand and

vehicle body when the supporting body is flat.

Safety stand points

sSGI1717
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING: _

When lifting the vehicle, open the lift arms as wide as
possible and ensure that the front and rear of the vehicle are
well balanced.

When setting the lift arm, do not allow the arm to contact the
brake tubes and fuel lines.

Put the sill in the slit of the lift pad to prevent
the sill from deforming. If the pad does not have
/ the slit, prepare a suitable attachment with slit.

/

Lift pad

Sill

Note:

Lift-up points
arae the same as
pantograph jack
points.

5GI553

Tow Truck Towing

CAUTION:

® All applicable local laws regarding the towing operation
must be obeyed.

® It is necessary to use proper towing equipment to avoid
possible damage to the vehicle during a towing operation.

® When towing with the rear wheels on the ground, release
the parking brake and move the gearshift lever to neutral
(“N” position).

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

SG1383




LIFTING POINTS AND TOW TRUCK TOWING

Front
(Europe)

—
Towing hook ;‘:Z.]F_'_

= (e

Rear

Towing hook )

S

N o

e
S

SGI1591

Tow Truck Towing (Cont’d)
TOWING AN AUTOMATIC TRANSMISSION MODEL WITH
FOUR WHEELS ON GROUND OR TOWING WITH FRONT
WHEELS RAISED (With rear wheels on ground)
Observe the following restricted towing speeds and distances.
Speed:
Below 50 km/h (30 MPH)
Distance:
Less than 65 km (40 miles)
if the speed or distance must necessarily be greater, remove
the propeller shaft beforehand to prevent damage to the
transmission.

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

GI-19




AUTOMATIC TRANSMISSION

SECTION AT

CONTENTS

PREPARATION L . . ottt et e e e e e e e e e AT- 2
PRECAUTIONS o e e e e e AT- 3
A/T CONTROL DIAGRAM ... e e e AT- 4
ON-VEHICLE SERVICE . . .ttt et e e et AT- 7
TROUBLE DIAGNOSES . e e AT- 11
REMOVAL AND INSTALLATION .. e AT- 75
MAJOR OVERHAUL .ot e e e e e e AT- 76
DISASSEMBLY . . ottt e e e AT- 80
REPAIR FOR COMPONENT PARTS ...ttt ittt et e AT- 91
CASSEMBLY .. AT-136
SERVICE DATA AND SPECIFICATIONS (S.DS.) ... .. i AT-156

When you read wiring diagrams:
¢ Read Gl section, “"HOW TO READ WIRING DIAGRAMS".
¢ See EL section, “POWER SUPPLY ROUTING’ for power distribution circuit.

When you perform trouble diagnoses, read Gl section, "HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES”,




PRECAUTIONS

Service Notice

Before proceeding with disassembly, thorough-
ly clean the outside of the transmission. It is
important to prevent the internal parts from
becoming contaminated by dirt or other
foreign matter.

Disassembly should be done in a clean work
area.

Use lint-free cloth or towels for wiping parts
clean. Common shop rags can leave fibers that
could interfere with the operation of the trans.
mission.

When disassembling parts, place them in order
in a parts rack so that they can be put back
into the unit in their proper positions.

All parts should be carefully cleaned with a
general purpose, non-flammable solvent before
inspection or reassembly.

Gaskets, seals and O-rings should be replaced
any time the transmission is disassembled,

AT-3

It is very important to perform functional tests
whenever they are indicated,

The valve body contains precision parts and re-
quires extreme care when parts are removed
and serviced. Place removed parts in order on a
parts rack so they can be put back in the valve
body in the same positions and sequences. Care
will also prevent springs and small parts from
becoming scattered or lost.

Properly installed valves, sleeves, plugs, etc. will
slide along their bores in the valve body under
their own weight.

Before assembly, apply a coat of recommended
A.T.F. to all parts. Petroleum jelly may be
applied to O-rings and seals and used to hold
small bearings and washers in place during re-
assembly. Do not use grease.

Extreme care should be taken to avoid damage
to O-rings, seals and gaskets when assembling.
After overhaul, refill the transmission with new
A.TF.




A/T CONTROL DIAGRAM

Electrical Control Chart

*1. Operates when overdrive switch is set in “OFF'* position.

Qil pressure is applied to both 2nd “apply’” side and 3rd ‘"release’” side of band servo piston. However, because oil pressure area on the |
"release’’ side is greater than that on the "‘apply’’ side, brake band does not contract. ‘ o
Qil pressure is applied to 4th “‘apply”’ side in condition *2 above, and brake band contracts. |
A/T will not shift to 4th when overdrive switch is set in “OFF" position,

© Operates.

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

. Operates during “progressive’” acceleration,

. Operates but does not affect power transmission.

. Operates when throttle opening is less than 1/16 but does not affect engine brake.

I —
) —* . Electrical singnal
Vehicle signal —_— Hydraulic pressure
Speed sensor Engine — Vehicle signal
Qverdrive ]
A/T
e —— Overdrive off
indicator lamp
Kickdown switch T
‘ Power supply * Control signal b
;-x S S T ___________
Y | / [ i
Idle switch | Inhibitor switch Shift solencid A Line pressure solenoid| |
Full-throttle : Fluid temperature SHift solenoid B R N
switch sensor -
— i Overrun clutch | Dropping
s5ensor H
o~ ! Revolution solenoid ; resistor
i rpm- |
ngs?gnalp \ sensor Lock-up solenoid '
I -
1
A/T control unit
SAT817B
|
Mechnical Operation
Band servo
F
Shift Reverse High Forward |Overrun 02:::3:‘ onl;ov\:lva nl;.-(\)/‘:r;&e Lock-u Remarks
: position clutch clutch clutch clutch 2nd 3rd 4th Y Y P
; clutch clutch brake
apply release apply '
P PARK
R O ‘ O REVERSE
f‘;. N NEUTRAL
1st O @ ® ®
: D 2nd O ’1{© O . Automatic shift
5 4 : P, R T
| 31 o0 |lo |28 ° Te2eand
{
f 4th O ® *3Q ® O O
3
I
, '2 1st O ® . . Automatic shift
12
i 2nd O Q O .
g: 1st O (@) 9o O Locks (held sta-
£ 1 - tionary) in 1st
§ 2nd O O O . speed 1+ 2
i
t‘
3

AT-5
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Lock-up piston

Torgus converter

Eﬁ

Converter housing

Transmission case

|
| Brake band

Front planetary gear

Rear planetary gear

Forward clutch

Forward one-way clutch

input shaft /

'Olo 00 0o

Reverse clutch : Low & reverse brake
J i Overrun clutch |
I H
High clutch : ! Low one-way clutch
E ) |
:;\\‘ 1
——————— | ]
i = m
=
! £ d
lE— E
J3 IH——I] L
[
[ ;
d g ———— 0L 5 Y
T ¢ H ] [Jl I . b
I 8| L ! _H
Wi L= Th- ) 2
| - - r

—

]

MIOQ \lb

%'_D

il

Qil pump

Control valve

Output shaft

Reverse ciutch drum

Brake band

MBI\ |BUOI}IVS-SS01)

WVYHOVIAQ TOHLNOD L/V




ON-VEHICLE SERVICE

NOTE

N s O B e ST s

L RE eI R el BT P A e I L e IR
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TROUBLE DIAGNOSES

Contents
How to Perform Trouble Diagnoses for Quick and Accurate Repair ..o AT-13
Prefiminary CReCK .. oottt et aenaaa AT-14
A/T Electrical Parts Location .. e e AT-25
circuit Diagram for Quick Pinpoint Check ... e AT-27
Wwiring Diagram ... e et e e eh o oeeeeeeueeeeeeiesteeieseesesoaseetason e aeareesetesasre e e enneeeateesnn AT-28
Self-IAagNOSIS . e et AT-30
SELF-DIAGNOSTIC PROCEDURE .ot AT-30
JUDGEMENT OF SELF-DIAGNOSIS CODE . oo ettt AT-32
REVOLUTION SENSOR CIRCUIT CHECK et AT-36
SPEED SENSOR CIRCUIT CHECK o e e AT-36
THROTTLE SENSOR CIRCUIT CHECK ..ottt st AT-37
SHIFT SOLENOID A CIRCUIT CHECK i e AT-38
SHIFT SOLENQID B CIRCUIT CHECK ..ottt et ne e AT-39
OVERRUN CLUTCH CIRCUIT CHECK e APUURURRRN AT-40
LOCK-UP SOLENOID CIRCUIT CHECK .ottt ettt e anan st AT-41
FLUID TEMPERATURE SENSOR CIRCUIT AND A/T CONTROL UNIT
POWER SOURCE CIRCUIT CHECK S ittt ettt ettt enae e AT-42
ENGINE REVOLUTION SIGNAL CIRCUIT CHECK oottt te et AT-43
LINE PRESSURE SOQLENOID CIRCUIT CHECK ittt AT-44
INHIBITOR, OVERDRIVE, KICKDOWN AND IDLE SWITCH CIRCUIT CHECKS ......... e ee—————— AT-45

Diagnostic Procedure 1

(SYMPTOM: 0O.D. OFF indicator lamp does not come on for about 2 seconds

when turning ignition swItCh 10 “ONT ) oo et AT-47
Diagnostic Procedure 2

(SYMPTOM: Engine cannot be started with selector lever in “P" or “N’ range or

engine can be started with selector lever in “D", 27, “17 or “R” range.) ... AT-48
Diagnostic Procedure 3

(SYMPTOM: Vehicle moves when it is pushed forward or backward

With Selector 18VEr iN “P’ FANGE.) ..ottt st e et e e ae AT-48

Diagnostic Procedure 4

(SYMPTOM: Vehicle moves forward when setting "N range.) ... AT-49
Diagnostic Procedure 5

(SYMPTOM: There is large shock when changing from “N” to “R" range.)
Diagnostic Procedure 6

(SYMPTOM: vehicle does not creep backward when selecting “R” range.) ........cccoviiniiciiinns AT-51

Diagnostic Procedure 7

(SYMPTOM: Vehicle does not creep forward when selecting “D" , “2" and “1” range.)
Diagnostic Procedure 8

(SYMPTOM: Vehicle cannot be started from D: on Cruise test—Part 1.) ... e, AT-53
Diagnostic Procedure 9

(SYMPTOM: A/T does not shift from D, to D: at specified speed.

A/T does not shift from Ds to D: when depressing accelerator pedal fully at

the specified speed.) ... O O SO ST U U PP AT-54
Diagnostic Procedure 10 .

(SYMPTOM: A/T does not shift from D. to Ds at the specified speed.)
Diagnostic Procedure 11

(SYMPTOM: A/T does not shift from D; to D. at the specified speed.)
Diagnostic Procedure 12

(SYMPTOM: A/T does not perform lock-up at the specified speed.) .......... S POUU USRS AT-57
Diagnostic Procedure 13

(SYMPTOM: A/T does not hold lock-up condition for more than 30 seconds.) ...........cccoovevueeene. AT-58
Diagnostic Procedure 14
(SYMPTOM: Lock-up is not released when accelerator pedal is released.) ... oooeeeeee AT-58

AT-11




TROUBLE DIAGNOSES

Contents (Cont’d)

Diagnostic Procedure 15

(SYMPTOM: Engine speed does not return to idie smoothly when A/T is shifted

from D. to Ds; with accelerator pedal released.

Vehicle does not decelerate by engine brake when changing overdrive switch

to “QFF" position with accelerator pedal released.

Vehicle does not decelerate by engine brake when changing selector lever

from “D” to “2" range with accelerator pedal released.)
Diagnostic Procedure 16

(SYMPTOM: Vehicle does not start from D. on Cruise test — Part 2))
Diagnostic Procedure 17

(SYMPTOM: Vehicle does not shift from D. on Ds when changing overdrive switch

tO COFF POSIHION.) o e e e
Diagnostic Procedure 18

(SYMPTOM: A/T does not shift from D; on D: when changing selector lever

from “D” to “2" range.)
Diagnostic Procedure 19

(SYMPTOM: Vehicle does not shift from 2. on 1, when changing selector lever

from “2” to "1" range.)
Diagnostic Procedure 20

(SYMPTOM: Vehicle does not decelerate by enigne brake when shifting from 2, (12) to 1..)
Electrical Components Inspection
Final Check

AT-12
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TROUBLE DIAGNOSES

SATBO1A

SATGE38A

Preliminary Check

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 *
range 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

Milky pink

Water contamination
— Road water entering through
filler tube or breather

Varnished fluid, light to dark
brown and tacky

Oxidation
— Over or under filling
— OQverheating

Fluid level check
Refer to section MA.

AT-14
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TROUBLE DIAGNOSES

13-
. it

Preliminary Check (Cont’d)

"ROAD TEST PROCEDURE

| 1. Check before engine is started
I 2. Check at idle

3. Cruise test

O

SAT786A

SATE39A

ROAD TESTING

Description

® The purpose of this road test is to determine overall
performance of automatic transmission and analyze causes
of problems.

® The road test consists of the following three parts:
1. Check before engine is started

2. Check at idle

3. Cruise test

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

® Conduct tests on all items. Troubleshoot items which check
out No Good after road test. Refer to “Self-diagnosis™ and
“Diagnostic Procedure”.

AT-15




TROUBLE DIAGNOSES

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

Park vehicle on flat surface.

'
Move selector lever to “P*
range.

v
Does 0.D. OFF indicator lamp No »| Go to Diagnostic Procedure 1. .
come on for about 2 seconds? ]
Yes
4] v
Does O.D. OFF indicator lamp Yes | perform self-diagnosis.
flicker for about 8 seconds? — Refer to SELF-DIAGNOSIS
J No PROCEDURE.
r

v
Perform seif-diagnosis.
— Refer to SELF-DIAGNOSIS
PROCEDURE and note N.G.
items.

|

Go to “ROAD TESTING
— 2. Check at idle”.

SATB36GRE

AT-16




TROUBLE DIAGNOSES

8/8

=

e g
SATB04A

P

0/8 &

U u

SATE05A

Preliminary Check (Cont’d)

s ]

Does A/T shift from Dy to D,
at the specified speed?
Specified speed when shifting
fromD, to Dy:
Refer to Shift schedule,

No

| Yes

hd

Go to Diagnostic Procedure 9.:|

Does A/T shift from Dy to Dj
at the specified speed?
Specified speed when shifting
from D, to Dy
Refer to Shift schedule.

No

¥

Yes
8] v

Go to Diagnostic Procedure ‘IO.‘

Does A/T shift from D3 to Dy
at the specified speed?
Specified speed when shifting
from D3 to Dy :
Refer to Shift schedule.

¥

Yes
E v

IE [l] Accelerator pedal

o)

Release {

0/8

SATBOGA

|

Does A/T perform lock-up at
the specified speed?
Specified speed when lock-up
occurs:
Refer to Shift schedule.

No

Go to Diagnostic Procedure 11.

—

Yes
v

Does A/T hold fock-up condition
for more than 30 seconds?

hd

Go to Diagnostic Procedure 12.

Yes
10 v

8/8

/8

Brake pedal

I 3
Tl

SATEO7A

Release accelerator pedal.

m v

Is lock-up released when
accelerator pedal is released?

h 4

Go to Diagnostic Procedure 13,

LYES

12 ‘

Decelerate vehicle by applying
foot brake lightly.

13 '

Does engine speed return to idle
smoothly when A/T is shifted
from Dy to D3?

Go to Diagnostic Procedure 1ﬂ

Yes
vy

Stop vehicle.

h 4

Go to “Cruise test — Part 2",

AT-20
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TROUBLE DIAGNOSES

Accalerator

Preliminary Check (Cont’d)

Cruise test — Part 2

Confirm overdrive switch is in
“ON" position.

v

Confirm selector lever is in ’'D”
range.

1] v

Accelerate vehicle by half
throttle again.

v

No i
10 km/h Does vehicle start from Dy ? » Go to Diagnostic Procedure 16.
(6 MPH) Yes
i v
! Accelerate vehicle to A km/h as
shown in illustration.
0/8
A km/h !
SATBOBA Release accelerator pedal and
. then quickly depress it fully.
Accelerator pedal Y
_l:j-szQ B L No
Depre/ss Does A/T shift from D4 to D, _»| Go to Diagnostic Procedure 9.
/ fully as soon as accelerator pedal is
4 depressed fully?
Release
Yes
5] v No
Does A/T shift from D, to Dy » Go to Diagnostic Procedure 10.
at the specified speed?
@ Specified speed when
shifting from D, to Di:
Refer to Shift schedule.
8/8 | _:@”_‘_ Yes
m v
Release accelerator pedal after
8- - — — — |\ shifting from D, to Dy.
v N
- o
Does A/T shift from D3 to Dg » Go to Diagnostic Procedure 11.
and does vehicle decelerate by
A\ SATE10A engine brake?
Yes
6] v
8/8 ¢ y 5 ;
Accelerator D, D, @ Stop vehicle.
pedal R ""T ------- P
Ds D4 v

3

@ .

SATB11A

Go to “'Cruise test — Part 37,

AT-21




TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
—1  Cruise test — Part 3

Confirm overdrive switch is in
“ON’'’ position.

|

Confirm selector lever is in "'D”

range.
T y
Accelerator vehicle using half-
SATB12A throttle to Dy.
ﬂ Accelerator pedal E l
Release accelerator pedal.
3] '
Set overdrive switch in “OFF”
position while driving in Dy
range.
a l N
. Q B .
Does A/T shift from D4 to D3? » Go to Diagnostic Procedure 17,
satg13a| H l Yes o
4] 5] Does vehicle decelerate by —| Go to Diagnostic Procedure 15,
engine brake?

6] lYes

Move selector lever from “D” to

OVER DRIVE ' 2" range while driving in D3.
: §
| . Does A/T shift from D3 t0 2,7 » Go to Diagnostic Procedure 18.
; = D =1 7o

| - — N : :
| SATI768 Does vehicle decelerate by engine o » Go to Diagnostic Procedure 15.
| brake?
6] [7]8] B I
. o Move selector lever from "2 to
” D, (0.D. OFF) 7' range while driving in 2,.
2 s | l o
/ Does A/T shift from 2, to 1, No » Go to Diagnostic Procedure 19.
/\/ @ range? L
Yes
‘\ Engine brake m - l - No
Does vehicle decelerate by engine » Go to Diagnostic Procedure 20.
brake?
SAT7778B l Yes

@
&
®

Etop vehicle.

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

Engine brake

SAT7788B

AT-22




TROUBLE DIAGNOSES

Vehicle speed when shifting gears

Europe

Preliminary Check (Cont’d)

Throttle position

Vehicle speed km/h (MPH) H‘

‘.
D, =D, D, =D, D3_+D4 D, =D, D, D, D, =D, 1, =1,
Full throttle 58 - 62 109 -115 176 - 186 170 - 180 104-110 44 - 48 53-57
u (36 - 39) (68 -71) (109 - 116) (106 - 112) (65 - 68) (27 - 30) (33 - 35)
41 - 4% 78 -84 125-135 74 - 84 29 - 35 10-14 53 -567
Half throttle
(25 - 28) (48 - 62) (78 - 84) (46 - 52) (18 - 22) (6-9) (33 -35)
Except Europe
Vehicle speed km/h (MPH)
Throttle position
D,—D, D, »D, D,~D, D,—+D, D,—~ 0, D,—+D, 1,—=1,
Full throttle 54 - 68 101 - 107 164 - 174 158 - 168 95 - 101 44 .48 53-57
(34 - 36) (63 - 66) (102 - 108) (98 - 104) (69 - 63) (27 - 30) {33 -35)
Half throttle 41 - 45 73-79 119-129 78 - 88 34 -40 10-14 53 -587
(25 - 28) (45 - 49) (74 - 80) (48 - 55) (21 - 25) (6 -9) (33 -35)
Vehicle speed when performing and releasing Except Europe
lock-up D,
Europe
Throttle position Vehicle speed km/h (MPH)
D
! Lock-up “ON” | Lock-up "OFF"
Throttle position Vehicle speed km/h (MPH) -
Full throttle 164 - 174 158 - 168
Lock-up “ON” | Lock-up “OFF" Hitthro {102 - 108) {98 - 104)
Fuil th | 176 - 186 170-180 Half throttle 120-128 102-110
ull throttle (109 - 116) (106 - 112) arthre (75 - 80) (63 - 68)
126 - 134 110-118
Half throttle (78 - 83) (68 - 73)

AT-23




TROUBLE DIAGNOSES

Shift schedule

Preliminary Check (Cont’d)

Europe
Upshift
_____ Downshift
8/8 — T T f
Kickdown range | 1 1
—t
7/8 -
3 4
6/8
5/8
&
=
S 48
5]
s
£ am
c
'.-.
2/8
1/8
0/8
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
i
(0} (10) (20) (30) (a0) (50) (60) (70) (80) {90) (100) (110) (120)
hi h
V_e icle speed krn/h (MPH) SATS058
-
Except Europe
Upshift
————— Dow nshift
8/8 T T B
Kickdown range \ [ |
7/8 — = A — ]
”
3 e 4
6/8 ~
3 -
// )
L 5B8r T
£ -7
8 a/8 - 4 ~—f— 4 lock-up "OFF"
=
£ 38
£
‘,_
2/8 -
1/8 +
0/8 —
0 10 20 30 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200
}._L_‘....l__L_[__L—'_L__L__]__I___{___I__r;J l 1 | 1 | ] 1 1 1 d
T T H -1 T
()] (10 (20) (30) (40) (50) (60) (70) (80) (90) (100) (110) (120)
Vehicle speed km/h (MPH)
SATI068B
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TROUBLE DIAGNOSES

BATTERY

Eﬁr

@[@H I1GNITION SWITCH
ON or START

®

[ DT ]
L]

XX T T T S TN
O SR T T

Circuit Diagram for Quick Pinpoint Check

To tachameter --—

ENGINE
TEMPERATURE
SENSOR

g

FUS

THROTTLE
VALVE SWITCH
(Idla awltcn) —_
~t
o——n R
/
(Full throttie
w @ aw | tcohn) -
— (=] Lt )
=0 -
(=]
ov
@@ s % J
Tw . n
=37} -
&
REVOLUTION SENSOR r
fa_'_“_ N L
‘ L I '] ~0
\_'I__ o LI —
= &
N FLUID TEMPERATURE $SENSOR 5
< 3
- o
®—@® B
. z
& 7
=
Ih____*____h___'m [
& 2
~0
L]
i
o
O o™
=
r [ — e
jwu] 3 n
= o o =]
—TI [=—— o
mo o o
=l = -
I— -
Zz == o~
—in -
— o
é“mI: :::I——f
3 >
= o
— g (=]
=
-
z 8
8
@mul
=
=1
oz

@ [[TTHH]

LECTRIC

F

SPEED-
OMETER

0. 0. DFF
INDICATOR

T ——

AT-27

drive mode|
drlve model

R. H.
L. H

®Q

&g

.efcle)

OROPPING RESISTOR

LINE PRESSURE SOLENDID

@@ H

OVERRUN CLUTECH SOLENGID

@E i

LOCK-UP SOLENOIQ

St

SHIFT SOLENQOID. A

o

SHIFT SOLENOID B

SEm

KICKDOWN SWITCH

. N A

®
=

Nz
@

ON |OFF

0. 0. CONTROL

SWICH

SAT903B




TROUBLE DIAGNOSES

Wiring Diagram

COMBINATION METER

IGNITION SWITCH KICK-
Ky SFE‘J ON or START BATTERY 0.0 DOWN
e SWITCH
2 CONTROL
so——— ELECTRIC Lz SWITCH —
SPEED-
70——— OMETER oz — 1ON %;
R |
] 2 [o]
(ns) WA
R [ - s
A Ta] E?W
HH (fr)
>

FUSE BLOCK
© (Refer to”POWER ¢
SUPPLY ROUTINGY o
in EL section.)

13:.
GY
B
58

Main harness)

4] jir]
~ \
= *
s (M7
c H
5 @® AR T ® u ce ©®
: ® FHHR EEEEo 0 Uh @R
Q I T @ @ @
iy o] t — — — —
Q N ~ - — =
3 = z BODY BODY
. GROUND GROUND
°
I
X
||
7T—T/R .
<
bi( (E. F. I. narness)
LGA/R
M
’:‘ W/Ia_
DX LG8
||
] ID:JOR/IF
%] YR £
u 4
] 28— L. 0R g
g 30—8 » _l
Ia—LGsB {l
:
] 48— LG/R 1
. 53— Y6 &
- PR A
= 87— _;,[
& &
R
. o om o -
255 @ @ : -
a aa m B
E.C. C. & q
CONTROL UNIT £ﬁf5 &éﬁ fos) C:)¢§ _
(Refer to EF&EC \
section. ) dﬁ? ﬁ? b
]
i a
- w 3
- - X
= =] i
B - THROTTLE ENGINE }
SENSOR TEMPERATURE ;
THROTTLE SENSOR DROPPING !
VALVE RESISTOR ;
SWI TCH
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TROUBLE DIAGNOSES
Wiring Diagram (Cont’d)

REVOLUTION DROPPING
SENSOR RESISTOR

A/T CONTROL UNIT
C): L. H drive model b
. pa—— _ (): R. H. drive model j.

)

S ————® Ta back-up |lamp
o

a

FoxE mrz Jaaea
~ NN NN g @EN NN NN
> > m_.l‘_lo umu.,_,'m»
L4 INHIBITOR SWITCH

—

| i I oV}
_— —0
= - |
— —0
R I [ B4
D) B
BR —or
5. Mo S — Y ]
[Refer to last page GoL —a
(Foldout page) . G/B

Q}::: —aZ
—aa

l

il

=

!

s

(Engine roam
harness) {

(Sub-
harness)

L

ﬁ,
e g
<Dy @
POTVEL Y
<3 =
n<rfm af

G
Y
R
B
W

LB &

BOOY GROUND

L@ G 92
: iz

i
]
: m ] s
o @ o} &) e
% A p —
k3 = ™ = =
H T ]
a w ©w
(=g o
. o] o uy
, 3 - o v o
' a 2] Q>
" . ] ] [m] O wg =k
b (Engine room L Ze— = = mEa O
A harnegs no. 2) So o o o do Jx
5 LE EE LE LD ub b
;ﬁ'g:@ 6:@ SPEED U0 W my =4 Z4 %
SENSOR 00 >0 IO To —~O }"”
Ju Ow Yy nvvr _4n —

)

SATOD4B i




TROUBLE DIAGNOSES

Self-diagnosis
SELF-DIAGNOSTIC PROCEDURE

(" DIAGNOSIS START )

OVER DRIVE
4ON OFF

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

'

SAT774B

4] 1 !

l Set overdrive switch in “ON’ position. J

2] {

I Move selector lever to *'P"’ range. J

QVER ORIVE
10N %OFF

SAT779B Does 0.D. OFF indicator lamp come on for about 2 seconds? —]
& — lYes l No
' ] Go to Diagnostic ProcedureT‘

3] v

| Move selector fever to D" range. I

4] !

‘m rSet overdrive switch in “OFF" position.

OVER DRIVE
1GON HOFF

SAT780B

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

5] !

[ Move selector lever to 2’ range.

6] '

OVER DRIVE
AON WOFF

- @ l Set overdrive switch in ““ON’’ position. \‘
!
SAT781B I Move selector lever to 17" range. J
Accalerator pedal [ Set overdrive switch in “OFF" position. 4]

E N

| Depress accelerator pedal fully and release it. l

f

A\

Depress Release

v
SAT754A ®
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE

0.D. OFF indicator lamp: Damaged circuit
All judgement flickers are same. All circuits that can be confirmed by self-diagnosis are
| 0.K.
~Nle Q/D
//Ol\‘\ QFF

Self-diagnosis
start

Start signal 10-judgem§:nt flickers

-‘ 1 — - - Light
-- I }- Shade
EERIR A PR PR PR AR LR
SAT7238
1st judgement flicker is longer than Revolution sensor circuit is shart-circuited or discon- v
others. nected. —_— :
e orp ! ;
<7V QFF ‘ é Revolution sensor !
) ,
] .
| :
e -- Light
16 15
A/T control unit
- Shade
B Go to REVOLUTION SENSOR CIRCUIT CHECK.
SAT724B SAT1408
2nd judgement flicker is longer than Speed sensor circuit is short-circuited or disconnected.
others.
SN o
T\~ OFF
Speed sensor
- -- Light -
24
. Shade A/T control unit
SATI258 W Go to SPEED SENSOR CIRCUIT CHECK. SAT760A

3rd judgement flicker is longer than Throttle sensor circuit is short-circuited or disconnected.

others. Throttle sensor

- Shade A/T control unit

»

SAT726B Go to THROTTLE SENSOR CIRCUIT CHECK.SAT761A

1; = 2.6seconds t; =2.0seconds t3; = 1.0 second
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

0.D. OFF indicator lamp:

Damaged circuit

8th judgement flicker is longer than
others.

"}\O“/— 0/D
“/7\~ OFF

Self-diagnosis
start

- Shade

SAT731R

Fluid temperature sensor is disconnected or A/T control
unit power source circuit is damaged.

lgnition
switch

Fluid temperature
sensor
Terminal cord
assembly

Fuse

29 30 1715
A/T contral unit

»
Go to FLUID TEMPERATURE SENSOR CIRCUIT

AND A/T CONTROL UNIT POWER SOURCE CIRCUIT
CHECK. SAT143B

9th judgement flicker is langer than

others.
e oo
<77\ OFF
r- - - - - Light
- - Shade
SAT733B

Engine revolution signal circuit is short-circuited or dis-

connected.
lgnition
coil

Resistor

25
A/T control unit

» Go to ENGINE REVOLUTION SIGNAL CIRCUIT
CHECK. SAT6248

10th judgement flicker is longer than
others.

AL 0/D

<77\ OFF

SAT732B

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

solenaid

L Terminal
cord
assermbly =

Dropping
resistor

34

Lk As

iy

34 33
A/T control unit

’ Go to LINE PRESSURE SOLENOID CIRCUIT
CHECK. SAT776A

Flickers as shown below:

M- 070

"~

“7 | \: OFF

SAT734B

Battery power is low.

Battery has been disconnected for a long time.

Battery is connected conversely.

(When reconnecting A/T control unit connectors. — This
is not a problem.)

ts = 1.0 second




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

0.D. OFF indicator lamp:

Damaged circuit

Does not come on.

o/D
O ok

Self-diagnosis
start

{— — = Shade

SATI57C

Inhibitor switch, overdrive switch, kickdown switch or
idle switch circuit is disconnected or A/T controf unit is

damaged.
| lgnition switch l ECU. }——

o Fuse Throttle
Inhibitor valve

switch switch

£

26 19 20 1 2 17 4
g 23 A/Tcontrol unit 5

{ldle switch}

throttle switch}

{Full

Over- ON | OFF
drive Kickdown OH

. ?
switch & switch

1

® Go to INHIBITOR, OVERDRIVE, KICKDOWN AND

IDLE SWITCH CIRCUIT CHECKS.
SATOO7C

3
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TROUBLE DIAGNOSES

Throttie sensor

Self-diagnosis (Cont’d)
THROTTLE SENSOR CIRCUIT CHECK

AT-37

Perform self-diagnosis (Mode N-G. | Check throttle sensor circuit for
x ITI) for engine control, " engine control. — Refer to sec-
VJ‘|_< O .K. tion EF & EC.
y— E.C. U,
L B I
CHECK INPUT SIGNAL. N.G. |' Check harness continuity
oo 1. "| between E.C.U. and A/T control
L A/T control unit Q unit regarding throttle sensor
- circuit. (Main harness)
SAT761A
: 2. Check volt.age bet-ween A/T
control unit terminals {1 and
% while accelerator pedal is
depressed slowly.
Voltage:
Fully-closed throttle:
N 0.2- 0.6V
Depress slowly Fully-open throttle:
29-39v
(Voltage rises gradually in
@ response to throttle valve
) opening.)
HS. [} |
CONNECT |:11 s VO‘K‘
G G B Perform self-diagnosis again after |N.G. | 1. Perform A/T control unit
driving for a while. o input/output signal inspection.
0K. 2. If N.G., recheck A/T control
+ unit pin terminals for damage
lo , INSPECTION END or connection of A/T control
. unit harness connector.,
SAT73908B




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

35

-

A/T control unit

LW .
terminal

SAT7418

AT-38

r SHIFT SOLENOID A CIRCUIT CHECK
' Shift solenoid A m
@T CHECK GROUND CIRCUIT. N.G. .| 1. Remove control valve assem-
L. Terminal 1. bly. — Refer to “ON-VEHI-
cord 4 Cﬁﬁ CLE SERVICE".
assembly 2. Check the following items.
= 2. Disconnect terminal cord . %hift sollenoid A — Refer to
A/T control unit assembly connector in engine Electr_lcalnComponents
compartment, Inspection™.
satreea | | 3. Check resistance between ® Harness continuity of terminal
terminal @9 and ground. cord assembly
\ Resistance: 20 - 3002
ub-harness 35_9 %
fo:ne?:tor \G\ [E ! 0.K.
INSCOMMECT
G@ CHECK POWER SOURCE N'G-> Repair or replace harness
. CIRCUIT. between A/T control unit and
l@ 1. terminal cord assembly. (Main
| harness)
2. Disconnect A/T control unit
= SAT7408 16-pin connector.
3. Check resistance between
B terminal 8% and A/T control
unit terminal G3.
= DISCOMMELT Resistance:
18. E@ Approximately 002
Sub- n @ 4. Reinstall any part removed.
harness GFE 0.K.
connector O v
Perform self-diagnosis after N.G. | 1. Perform A/T control unit
driving for a while. ; input/output signal inspection,
0K, 2. If N.G., recheck A/T control
v unit pin terminals for damage
iy INSPECTION END or connection of A/T control
@ TS. E@ unit harness connector.
—




TROUBLE DIAGNOSES

Shift solenoid B

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

CHECK GROUND CIRCUIT, N'G't 1. Remaove control valve assem-
1. bly. — Refer to “ON-VEHI-
Termi @a CLE SERVICE".
erminal
cord assembly 2. Check the following items.
3 2. Disconnect terminal cord ® Shift solenoid B — Refer to
l A/T control unit assembly connector in engine “Electrical Components
compartment. 'nSDECtiOn”.
SATIE7A 3. Check resistance between ® Harness continuity of terminal
— terminat 88 and ground. cord assembly
Sub- ; Resistance: 20 - 308
g
e EIH @ -
A DISCONMELT B JV ' '
GEED CHECK POWER SOURCE N.G.# Repair or replace harness
CIRCUIT. between A/T control unit and
1. terminal cord assembly. (Main
harness)
2. Disconnect A/T control unit
SAT742BJ 16-pin connector,
3. Check resistance between
8 inal @
terminal and A/T control
i unit terminal G .
&5 E@ Resistance;
18 Approximately 0§2
Sub- - 4. Reinstall any part removed.
harness C @ @
connector 0O K.
LY JV
Perform self-diagnosis after N-G‘,;‘ 1. Perform A/T control unit
driving for a while. input/output signal inspection,
0K, 2. If N.G., recheck A/T control
i SCONNEET v unit pin terminals for damage
Gt E@ INSPECTION END or connection of A/T control
15. unit harness connector.
—
A/T control
unit terminal

SAT7438B

AT-39




TROUBLE DIAGNOSES

Lock-up
solenoid

— Terminal

cord assembly

22

. AT control unit

SAT769A

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

® o
harness

connector

OISCONNECT

€

vt g et b e

SAT746B
. DISDOINECY
@ B Sub-
{ harness
\ ; connector
GY/H’
DISCONNECT

L)
F T5.

—

€

L]

pin

A/T control
unit terminal

GY/R

SAT7478

Perform self-diagnosis after

driving for a while,

0.K.

A 4

INSPECTION END

CHECK GROUND CIRCUIT. |N.G. | 1 Remove oit pan. — Refer to
1. "“ON-VEHICLE SERVICE".
t 2. Check the following items.
® | ock-up solenoid —- Refer to
2. Disconnect terminal cord "Electrlic:al Components
assembly connector in engine Inspection”.
compartment. ® Harness continuity of terminal
3. Check resistance between cord assembly
terminal @) and ground.
Resistance: 2.5 -58
0.K.
E h4 ’_
CHECK POWER SOURCE N'G-_ Repair or replace harness
CIRCUIT. between A/T control unit and
1. terminal cord assembly. (Main
@Iﬂ harness)
2. Disconnect A/T control unit
16-pin connector,
3. Check resistance between
terminal @ and A/T control
unit terminal @2
Resistance:
Approximately 02
4, Reinstall any part removed.
0.K.
v
N.G.

1. Perform A/T control unit

input/output signal inspection.

2. 1f N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector.




TROUBLE DIAGNOSES

'9"_'iti°"' Fluid temperature
switch sensor
Fuse Terminal cord
assembly
28 30 12

A/T control unit

"

SAT143B

]

@

H.S.

&

A/T control unit

terminal
SAT748B [
Sub-
harness (1215J 1S.
connector ——

w

€

SAT7498

Self-diagnosis (Cont’'d)
FLUID TEMPERATURE SENSOR CIRCUIT AND A/T
CONTROL UNIT POWER SOQURCE CIRCUIT CHECKS

CHECK A/T CONTROL N.G. | Check the following items. |
UNIT POWER SOURCE. ~| @ Harness continuity between
1. ignition switch and A/T con-
(@ 3 & trol unit (Main harness)
. d ‘ _ ® |[gnition switch and fuse
2. Check voltage between A/T — Refer to section EL.
control unit terminals @9 , 30
and ground.
Battery voltage should exist.
B ‘}O.K_
N.G. 1

CHECK FLUID TEMPERA-
TURE SENSOR WITH
TERMINAL CORD ASSEMBLY

1. fmﬂ

2. Disconnect terminal cord
assembly connector in engine
compartment,

. Check resistance between
terminals 49 and @ when
A/T is cold.

Resistance; .
Cold [20°C (68°F)]
Approximately 2.5 k2
4. Reinstall any part removed.

O .K.

1. Rermove oil pan.

. Check the following itemns.
Fluid temperature sensor
— Refer to ““Electrical Com-
ponents Inspection’’.
Harness continuity of terminal
cord assembly




TROUBLE DIAGNOSES

Jcl

Self-diagnosis (Cont'd)

!

3 12
I‘ ._-_J—\
5 PU A/T control unit
‘ terminal
4 SAT7508
3
3
¢ lgnition
1 H
i coil
7”r
i
¢
+ Resistor
v
%-_- ) 25
‘,‘.‘ A/T control unit
i
1.
¢ ATG24B
b L S
£
;
} — &
| opiEm #
A
é CONMECT
L A/T control unit  \Y/R 9
L terminal
:
© ®
= SAT7518B

CHECK INPUT SIGNAL OF N'(i_ Check the following items.
FLUID TEMPERATURE ® Harness continuity between
SENSOR. A/T control unit and terminal
1. ~ - cord assembly (Main harness)
i
2. Check voltage between A/T
control unit terminal @ and
ground while warming up A/T.
Voltage:
Cold [20°C (68°F)]
Hot [80°C (176°F)) :
156V — 0.45V
0OK.
h 4
Perform self-diagnosis after N.G. | 1. Perform A/T control unit
driving for a while, input/output signal inspection.
0.K. 2. If N.G,, recheck A/T control
Jr unit pin terminals for damage
INSPECTION END or connection of A/T control
unit harness connector.

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK

driving for a while.

0K,

v

INSPECTION END

AT-43

hd

Perform self-diagnosis {(Mode f_(i_. Check ignition signal circuit for
I11) for engine control, Check engine control. — Refer to section
ignition signal circuit condition. EF & EC.
{O.K. '
v
CHECK INPUT SIGNAL. N.G. | Check the following items.
1. ® Harness continuity between
[7 A/T control unit and ignition
Q coil.
2. Check voltage between A/T ® Resistor
control unit terminal @9 and ® Ignition coil — Refer to
ground, section EF & EC,
Voltage: 95 -12V
0.K.
N
Perform self-diagnosis again after [N.G. | 1, Perform A/T control unit

input/output signal inspection.

2. 1f N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

.l

1

|
L




TROUBLE DIAGNOSES

Line pressure

solenoid
A1l
I Terminal
cord assernbly
= | Dropping
< | resistor
34 33
A/T control unit
SAT776A

A Sub-

harness

ATR®
connhector

DUSCONMECT

€

Self-diagnosis (Cont’d)
LINE PRESSURE SOLENOID

CIRCUIT CHECK

- S5AT7528
B
DISCONMECT
Sub-
harness 34 @
connector
OR/L
DUSCONMECT

€

—

34433

OR/L

A/T control
unit terminal

SAT7538B

CHECK GROUND CIRCUIT. N.G. 1. Remove control valve assem-
1. [ bly. — Refer to “ON-VEHI-
CLE SERVICE".
2. Check the following items.

2. Disconnect terminal cord ® Line pressure solenoid —
assembly connector in engine Refer to “Electrical Com-
compartment. ponents Inspection’’.

3. Check resistance between ® Harness continuity of terminal
terminal 34 and ground. cord assembly J
Resistance: 2.5 - b{}

B ‘ 0.K.
il N.G o 1

CHECK POWER SQOURCE -- | Check the following items.

CIRCUIT. ® Dropping resistor — Refer to

1. “Electrical Components

C@ Ingpection’’,
: ® Harness continuity between

2. Disconnect A/T control unit A/T control unit ¢3 and
16-pin connector. terminal cord assembly

3. Check resistance between (Main harness)
terminal @ and A/T control
unit terminal @3 .

Resistance: 11.2-12.8{2
J,O'K.

CHECK POWER SOURCE N.G. Repair or replace harness

CIRCUIT " between A/T control unit 3

1. J and terminal cord assembly.

2. Check resistance between
terminal 3 and A/T control
unit terminal G4).

Resistance:
Approximately 082
3. Reinstall any part removed.
J OK.
4

Perform self-diagnosis after N.G. | 1 perform A/T control unit

driving for a while. - input/output signal inspection.

oK. 2. 1f N.G,, recheck A/T cantrol

A4 unit pin terminals for damage

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

|




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
C]D] ®
CHECK KICKDOWN SWITCH |N:C- | Check the following items.

CIRCUIT. | ® Kickdown switch
® Harness continuity between

1.
C o A/T control unit and kick-
) down switch (Main harness)

2. Check voltage between A/T ® Harness continuity of ground
@ = control unit terminal (7) and circuit for kickdown switch

|

|

e TIIIT T ground while depressing _‘
HS .[—l—l L] 1 L1 accelerator pedal slowly.
CONNECT (after warming up engine)
Voltage:
When releasing accelerator
[T11] pedal: 3-8V
LI L] When depressing accelerator
vw § A/T control unit pedal fully: 1V or less
D Gx terminal "
E] VO' - —
CHECK IDLE SWITCH N'G'_ Perform self-diagnosis (Mode
= CIRCUIT, I 1V) for engine control.
SAT7548 ® Check voltage between A/T Check idie switch circuit.
control unit terminal @ and 0.K. N.G.
ground in the same way as v v :
kickdown switch circuit. Check harness Check idle
Voltage: continuity switch circuit |
When releasing accelerator between A/T for engine %
pedal: 8 - 15V control unit control. — 14
When depressing accelerator and idle switch, Refer to sec- ‘{’
pedal fully: 1V or less (Main harness) tion EF & EC. h
0.K. v
v ”
Perform self-diagnosis again after N-G._ 1. Perform A/T control unit &
driving for a while. i input/output signal inspection.
OK. 2. If N.G., recheck A/T control
" unit pin terminals for damage
INSPECTION END or connection of A/T control

unit harness connector.

AT-46




TROUBLE DIAGNOSES

Diagnostic Procedure 4
SYMPTOM: Vehicle moves forward or backward when
Self-diagnosis selecting “N* range.
start
1]
di i Yes | Check inhibitor switch circuit.
______________ Light Does sel_f d|agnf:us|s show dar.nage R ! _ ret
to inhibitor switch after cruise — Refer to “"Self-diagnosis™.
test?
§— —— Shade No g
SATI187C v
Check manual control linkage. N.G. | Adjust manual control linkage.
P range — Refer 10 “ON-VEHICLE "l _ Refer to “ON-VEHICLE
SERVICE". SERVICE".
O.K,
Kl s 5
Check A/T fluid level again. NG I Refil ATE.
0.K.
4 v
1. Remove oil pan. NG | 1. Disassemble A/T.
Lock nut (X5 2 2. Check A/T fluid condition, 2. Check the following items.
SAT788B 0.K. ® Forward clutch assembly
; ® Overrun clutch assembly
’ ® Reverse clutch assembly
® Accumulator piston D
i N.G ﬁ
2 Check again. ““‘ai 1. Perform A/T control unit
‘_‘f input/output signal inspec-
¥ ; v 0.K. tion.
LA 2. If N.G., recheck A/T control
n INSPECTION END o, TECneC ro
L unit pin terminals for damage.
' SATE38A or connection of A/T control
unit harness connector.

SAT1718

AT-49




TROUBLE DIAGNOSES

TN Diagnostic Procedure 5
Y . .
> {_0’0 Throttle sensor circuit SYMPTOM: There is large shock when changing from
7T\ OFF Fluid temperature “N” to “R" range.
SeNnsor circuit
Self-diagnosis Line pressure
start solenoid ﬂ E
circuit Yes - -
- A T Tlighe Does self-diagnosis show damage R Check damaged circuit. — Refer
to throttle sensor, line pressure to “Self-diagnosis’’.
solenoid or fluid temperature
Shade B .
U . sensor circuit?
SAT7588 3] No
h4 N G
Throttle sensor Check throttie sensor. — Refer 4] Repair or replace throttle sensor.
Fluid to section EF & EC.
temperature — E.C.U. 0K
sensor 4] v

Check line pressure at idle with  [N.G. | 1 Remove control valve assem- &

¥

B A/.}sco:“tmfunit selector lever in ‘D"’ range. bly. — Refer to “ON-VEHI- p
34 33 = — Refer to “PRESSURE CLE SERVICE". o
Dropping resistor TESTING™. 2. Check the following items. B

0K ® Valves to control line pressure
(Pressure regulator valve, ;
modifier valve, pilot valve and

P U8 pl'lot filter) .
Throttle sensor and - 3 . ® Line pressure solenoid

= Line pressure solenoid
SATOBEB

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

input/output signal inspection.

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

Check again.

L3

0.K.

v

INSPECTION END

SATGA3A

AT-50




TROUBLE DIAGNOSES

SATE3IBA

Diagnostic Procedure 6

SYMPTOM: Vehicle does not creep backward when
selecting “R” range.

1]
. . N.G. .
Check A/T fluid level again. » Refill AT.F.
0.K,

N.G. in both 1"

and “R’’ range
v :

1. Remove.control valve assem-

Check stall revolution with
selector lever in "1’ and “R"’
range.

bly. — Refer to “ON-VEHI-
CLE SERVICE",
. Check the following items.

O.K. . ® Valves to control line pressure
Q.K. n “1 ”range (Pressure regulator valve, pilot
| N.G.in "R range. valve and pilot filter)
- - - ® Line pressure solenoid
Check line pressure at idle with [N.G. || 3. Disassemble A/T.
selector lever in “R™ range. 4. Check the following items.
— Refer to “PRESSURE ® Oil pump assembly
TESTING".
0K ® Torque converter
4] . ‘ o L] Rfaverse clutch assembly
1. Remove oil pan. N.G. ® High clutch assembly
2. Check fluid condition. ® Low & reverse brake assembly
0OK. ® | ow one-way clutch
v
. N.G. ]
Check again. —»| 1. Perform A/T control unit
0K input/output signal inspection.

v

INSPECTION END

SAT171B

AT-51

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

unit pin terminals for damage-

or connection of A/T control
unit harness connector.




TROUBLE DIAGNOSES i

Revolution sensor Diagnostlc Procedure 8
Speed sensor SYMPTOM: Vehicle cannot be started from D: on

Shift solenoid A .
Slh',fst solenoid B Cruise test — Part 1.
No

Is Diagnostic Procedure 7 Q.K.?

hd

Go to Diagnostic Procedure 7.

Light

Yes
n v
- Does self-diagnosis show damage Yes | Check damaged circuit. — Refer
to “‘Self-diagnosis’’.

¥

to revolution sensor, speed
SAT7608 sensor, shift solenoid A or B
after cruise test?
o 2 No
, v
Check th N.G. :

eck throttle sensor. — Refer to » Repair or replace throttle sensor.

section EF & EC.

/i h 4

l" Check line pressure at stall point N.G.

- . e 1. Remove control valve assem-
L with selector lever in D"’ range.

bly. — Refer to “ON-VEHI-

%/\/ W ((//f?’“‘\ — Refer to “PRESSURE e,
@ y 7 aoss] [TEsTNG. '

. Check the following items.
4] :

Shift valve A
1. Remove oil pan. 0.K.

Shift vaive B
Shift solenoid A
2. Check A/T fluid condition.
N.G.| ' .

Shift solenoid B
Pilot valve

0.K.

0.K.

O.K.

hJ

o o 9 & 0 N

Pilot filter

i T s e e e

. Disassemble A/T.

. Check the following items.
Forward clutch assembly
Forward one-way clutch
Low one-way clutch
High clutch assembly
Torque converter
Oil pump assembly

SATB43A

® & 0 0 & & LW

Check again. N'G'= 1. Perform A/T control unit

input/output signal inspection.
0.K. 2. If N.G., recheck A/T control
unit pin terminals for damage
or connection of A/T control
unit harness connector.

A 4

INSPECTION END

SAT1718B

AT-53

A




TROUBLE DIAGNOSES

r*n o oP Diagnostic Procedure 10 .
OFF A !
SYMPTOM: A/T does not shift from D. to D, at the 1‘
Self-diagnosis specified speed. g
start ‘]
Are Diagnostic Procedures 7 and | No Go to Diagnostic Procedure 7 or
8 O.K.? 8,
——————————————— Light
Ye
1] .
4= — — Shade Does self-diagnosis show damage | Y©€S | Check inhibitor switch circuit.
to inhibitor switch after cruise "| — Refer to “’Self-diagnosis”.
SAT157C test?
v . S - — No
: Throttle sensor and e / o E v
throttle valve SW'tCh / /Q\‘ Check throttle sensor. — Refer NG. Repair or replace throttle sensor.
‘ {{ to section EF & EC.
i { (& \g‘?\
L m ’ 0.K.
! '\ p g 3 JV
i \ T 1. Remove oil pan. N~G-~ -]
; "Q / 2. Check A/T fluid condition, "1 | 1. Remove control valve assem-
3 ' ,\ 0K bly. — Refer to “ON-VEH|-
; /\ 1 CLE SERVICE",
3 ) SATO09E | 2. Check the following items.
¥ — ® Shift valve B
- (| 0.K. | |® shiftsolenoid B
1 ® Pilot valve j-
2 . OK. | 'le pilot filter 1
3. Disassemble A/T. !
4. Check the following items. f
® Servo piston assembly
® High clutch assembly J
® Qil pump assembly l
sati71e | Y JL |
N.G. ; a
@ Check again. —»| 1. Perform A/T control unit '
8/8 )} — input/output signal inspection.
‘LO-K- 2. 1f N.G., recheck A/T control :
’, a unit pin terminals for damage
v INSPECTION END or connection of A/T control ‘
b @ @ unit harness connector.

come e

0/8 2} A

SAT119B

AT-b5




TROUBLE DIAGNOSES

Diagnostic Procedure 12

SYMPTOM: A/T does not perform lock-up at the
specified speed.

Self-diagnosis
start

- Does self-diagnosis show damage Yes .| Check lock-up solenoid circuit.
! to lock-up solenoid circuit after — Refer to "Self-diagnosis”.
J cruise test?
j o g No
y
Check thirottle sensor. — Refer NG.

h 4

Repair or replace throttle sensor.

to section EF & EC.
0O.K.

g WL s
Throttle sensor and

y

N.G.

. Remove control valve. — Refer
to “ON-VEHICLE SERVICE".
. Check following items.
Lock-up control valve
Shuttle shift valve D
Torque converter relief valve
Lock-up solenoid
Pilot valve
Pilot filter

Repair or replace damaged parts.

¥

0 .K.

.G. :
Check again. N —»| 1. Perform A/T control unit

input/output signal inspection.

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

r

0.K.
+

INSPECTION END

2 SATI21B

0/8 ¢ )

AT-57




TROUBLE DIAGNOSES

Y
N
Oz

Q/D
/TN OFF

Self-diagnosis
start

B 1111/

SAT763B

=

Diagnostic Procedure

13

SYMPTOM: A/T does not hold lock-up condition for
more than 30 seconds.

1. Remove oil pan.

. . Y r - .
Does self-diagnosis show damage es .| Check engine revolution signal
to engine revolution signal circuit circuit.
after cruise test? — Refer to ““Self- diagnosis”’.
2 No
3 —
N.G.

1. Remove controf valve assem-

2. Check A/T fluid condition.
0.K.

bly. — Refer to “ON-VEHI-
CLE SERVICE".
2. Check the following items.
® [ock-up control valve

| ® Pilot valve

“le Ppilot filter

SATBO6A

INSPECTION END

AT-58

0O .K.
3. Disassemble A/T.
0O.K. 4. Check torque converter and
hll L oil pump assemply.
SAT171B
! N.G. :
Check again. »| 1. Perform A/T control unit
input/output signa! inspection,
O.K. 2. If N.G., recheck A/T control
y
unit pin terminals for damage
INSPECTION END or connection of A/T control
unit harness connector,
7] o o Diagnostic Procedure 14
OFF SYMPTOM: Lock-up is not released when accelerator
L Self-diagnosis“ pedal is released.
start
(1]
- : Yes - . L P
Light Does self-diagnosis show damage | Check idle switch circuit. — Refer
——————————————— i \dl . -
S to idle switch cireuit after cruise to ““Self-diagnosis’’.
test?
———4— —— Shade g No
SAT157C b4 NG
—— Check again. | 1. Perform A/T control unit
E Accelerator pedal input/output signal inspection.
0.K. 2. If N.G,, recheck A/T control
v

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

unit harness connector.,

Fafin




TROUBLE DIAGNOSES

Self-diagnosis
start

4— —— Shade

SAT187C

Diagnostic Procedure 18

SYMPTOM: A/T does not shift from D; to 2, when
changing selector lever from “D” to “2”

range.

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

Yes

LNO

h

Go to Diagnostic Procedure 9.

4~ —— Shade

SAT187C

'@@@

Engine brake

SAT778B

b4

Diagnostic Procedure 19

SYMPTOM: A/T does not shift from 2. to 1, when
changing selector lever from “2” to “1”

Check inhibitor switch circuit.
— Refer 1o “Self-diagnosis”.

range.
(1]
Does self-diagnosis show damage Yes Check inhibitor switch circuit.
to inhibitor switch after cruise — Refer to “Self-diagnosis”.
test?
No
2 : ' N.G. :
Check again. »| 1. Perform A/T control unit
input/output signal inspection.
VO'K' 2. If N.G., recheck A/T control

INSPECTION END

Diagnostic Procedure 20

SYMPTOM: Vehicle does not decelerate by engine
brake when shifting from 2. (1.) to 1.

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

Is diagnostic procedure 6 Q. K.?

No

»| Go to Diagnostic Procedure 6.
I

Yes

v

Go to Diagnostic Procedure 15.

AT-61




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

inal
Termina Item Condition Judgement
No. standard
When releasing accelerator pedal after 3.8V
warming up engine.
7 Kickdown switch
When d i lerat dal
en epressnng_ accelera c_;r peda 1V or less
fully after warming up engine.
8 - _ _
}I‘Vhen,settl-n.(_;; overdrive switch in Battery voltage
ON'’ position.
9 Overdrive switch
When setting overdrive switch in
“ " S 1V or less
QFF" position.
h 1
10 Throttle sensor B 4555V
(Power source)
When depressing accelerator pedal Fully-closed
slowly after warming up engine. throttle:
0.2-0.6V
1 Throttle sensor Voltage rises gradually in_ Fully-open
response to throttle opening throttle:
angle. 2.9-3.9V
ATF. is 20°
V\é;i?: F. temperature 1s 20 C 156V
12 Fluid temperature ( )-
sensor When A.T.F. temperature is 80°C 045V
(176°F). -
13 — — _
14 - — —
15 Throttle sensor
(Ground)
1V or more
When vehicle cruises at 30 km/h Voltage rises gradu-
16 Revolution sensor (19 MPH). ally in response to

(Measure in AC range)

vehicle speed.

When vehicle parks.

ov

AT-63




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal L. Judgement
Item Condition
No. standard
When depressing accelerator pedal
more than half-way after warming 8- 156V
17 Full throttle switch up engine.
When releasing accelerator pedal
. . 1V or less
after warming up engine.
18 - — —
When setting selector lever to "N*
per Battery voltage
19 Inhibitor “N" and "'P"" or “P” range.
range switch 4 When setting selector lever to other
) 1V or less
A ranges.
A
When setting selector lever to 2"’
Battery voltage
20 Inhibitor “D” range range.
switch When setting selector lever to other
1V or less
ranges.
When overrun clutch solenoid Battery voltage
operates.
21 O\;erru“r(; clutch /-~=’-'_;—\
sofenol When overrun clutch solenoid does
1V or less
A not operate.
1 }__
When A/T performs lock-up. 8- 16V
22 Lock-up solenoid
When A/T does not perform lock-up. | 1V or less
When setting overdrive switch to
SOy -~ Battery voltage
,3 | O.D. OFF indicator t \5 ON'" position.
| ) . . .
amp O 'Q When setting overdrive switch to
re - 1V or less
“OFF" position.
When moving vehicle at 2 to 3 km/h v from 0 1
24 Speed sensor (1 10 2 MPH) for 1 m (3 ft) or 5\«'jry om 0 to
more.
When engine runs at idle speed. 95-12v
75 Engine revolution =

signal

When engine runs at 2,500 rpm.

Approximately
10V

Inhibitor “R*’ range
switch

When setting selector lever to “R”’
range.

Battery voltage

When setting selector lever 1o other
ranges.

1V or less




TROUBLE DIAGNOSES

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

DNSCONMECT m- ICE"".
E@ E ® Check resistance between two terminals while changing
temperature as shown at left.
Temperature “C {°F) Resistance
20 (68) Approximately 2.5 k2
E . 80 (176) Approximately 0.3 k&2
SATB45B
— LOCK-UP SOLENOID AND LINE PRESSURE SOLENOID
® For removal and installation, refer to "ON-VEHICLE SERV-
ICE".
® Check resistance between two terminals.
Resistance:

Lock-up solenoid 10 - 1602
Line pressure solenoid 2.5 - 50

3-UNIT SOLENOID ASSEMBLY
(Shift solenoid A, B and overrun clutch solenoid)

@ For removal and installation, refer to "ON-VEHICLE SERV-
ICE™.
@® Check resistance between terminals of each solenoid.

Overrun
chitch

solanoid
Solenoid Terminal No. Resistance
Shift solenoid A ®
Shift solenoid B @ Ground 20 - 309
DSCIWECT Black terminal
E@ Overrun clutch solenoid @

SATB478
J

DROPPING RESISTOR
® Check resistance between two terminals.

e i) i . -
iy Resistance: 11.2 - 12.8Q
@ T

SATB48B

AT-67




TROUBLE DIAGNOSES

1.
2.

SAT779A

SAT771B

Final Check

STALL TESTING
Stall test procedure

Check A/T and engine fluid levels. If necessary, add.

Warm up engine until engine oil and A.T.F. reach operating :
temperature after vehicle has been driven approx. 10 min- |

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

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 on point of specified
engine rpm on indicator.

Start engine, apply foot brake. and place selector lever in “D" .

range.

Accelerate to wide-open throttle gradually while applying @ %

foot brake.
Quickly note the engine stall revolution and immediately
release throttle.

During test, never hold throttle wide-open for more than 5

seconds.
Stall revolution:
3,050 - 3,250 rpm

Shift selector lever to N
Cool off AT.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", respec¢- .

tively.

AT-68
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Final Check (Cont’d)

\m Test port for D,

/ 2 and 1 ranges
L Test port for R range
SAT782A

P
S

SATT79A

S$T25055001

SATIBOB

PRESSURE TESTING

¢ location of line pressure test port
® Line pressure plugs are hexagon headed bolts.

® Always replace line pressure plugs as they are self-
sealing boits.

Line pressure test procedure

1. Check A/T and engine fluid levels. If necessary, add.

2. Warm up engine until engine oil and A.T.F. reach operating
temperature after vehicle has been driven approx. 10 min-
utes.

A.T.F. operating temperature:
50 - B0°C (122 - 176°F)

3. Install pressure gauge to line pressure port.
— D, 2 and 1 ranges —

$T25055001

SATIB1B

SAT597

— R range —

4. Set parking brake and block wheels.
® Continue to depress brake pedal fully while line pressure
test at stall speed is performed.




TROUBLE DIAGNOSES

Symptom Chart

o ON vehicle 14 QOFF vehicle ——————
9 2 | 721 I I
Reference page (AT- ) w66 66| 70|86 [e7 - 7 7 ] 80y 110, 16 MG H o | L0y
96 67 91 | 114 127 ] 124
. &
Numbaers are arranged in order of probability . é
Perform inspactions starting with number one ==
[l and working up. Circled numbers indicate that g g 5
=z the transmission must be removed from the E 2 = he] é .. T 5
o , ] 25 z - @l c T 2 | =
vehicle. 2 o o o | o oW 2 | ® "
4 gle= E g = Zy © G| x z
a - 2 . 228 50 lam|e sl FAER S g
a ol G | E 2|2 m DRl Sc|lez|ra|lme]L 5 |lew =3
< Fl2glgl|lge|lenioa|E|R2 || zE]s S S T|le |8 g
v 2 cir2glégslzalg=l=3lealocolox 5 ER-RE-I-A
] g5l %852 22355 (§2|%3 |08 55|58|§a02825(32|88) 5
i 2|82l o8 ccloflee|=s2|23|2c|laE(ald|2R|cdt3 &
—o|lce|l2e|leg e sl E|lEE|Eg|llS|2re|oar|2c|lay 4
o =|asgls ElE = =1 e xst@3)33)3=]lva|ss|z s x| 3
sflzz|se|oelsE|Z8|58l2888|8E|5=|e2 55 88|83 %
TS| EE|Icd|lud|8& |65 38|Telaaja2|foleT|dd|lol|Ta| &
{
48 Engine does notstart in “N", “P" ranges, . 2|3 P . . P I . .. .
i —
48 Engine starts in range other than "N and """, R e - - . - B - B [ I -
— Transmission noise in “P" and “N” ranges, L e B - 2T T e e e O L 2 1A e S N A . ﬁ
Vehicle moves when changing into P range
48 or parking gear does not disengage when P .. . . . . - f T
shifted out of P’ range. i
—
49 Vehicle runs in N range. . 1(. O P P I VU O [ S O SO JUNN 1y R IR (R
T | ~
Vehicle will not run in ""R" range (but runs
51 in*“D*, 2" and ""1” ranges). Clutch slips, B Y 1 N S < IO D I I P TG A e A T O FC ' -
Very poor acceleration,
— Vehicle braked when shifting into “R" range, T 2. - 1 305 . 4l L. e o ale e <] ‘,'61 . ('j')
—. | .
Sharp shock in shifting from N to D" ] |
- 9 .2 81 37 L] 6. . ! 48 ; ) .- }
range,
— | | | |
. \ ; |
Vehicle will not run in D" and "1 ranges 1 ' 5
- {but runs in 1 and “R” range). M A R [ - 1’ - - P I . I ..
l
T
Vehicie will notrun in D™, “1°' 2" ranges T 5‘ ‘

52 {but runs in “R* range), Clutch slips. L O R L L T e - A T 1 .
Very poor acceleration.

|
_ Clutches or brakes slip somewhat in starting. 1T 25, 31. .i. 4!6 P S .I_ 70,0 .8 L |a@ad|g T e [N

S
- T
_ Excessive creep, T P . - P [ N -
§1,52 | No creep atall. 1. . l S 2\ = T A O AU IO 171 AN 1S IV .
— T = : -
Failure to change gear from D, " to "D, " L2010 LS L. ‘ 4 3 - ‘ .. ]‘ . 1. . E-
i
t H -
- Failure to change gear from “D, " to**D, ™. L2010 s Ll L4 3 J’ —[ .- . [ R (¥8)
. ' |
— Failure to change gear from “D,"" to “D, ™. I e -1 . 8 -
| | '
T
54, Too high a gear change point from "D, to : |
55, “D, ", from D, to "D, ", from "D, e e 1 I L L P I I A . -
56 to D,
Gear change directly from D " to0 “D," 1 ( 9 Q
!
T
|

- occurs., o ( 3 -
i 1. i —
T !
_ Engine stops when shifting lever into “"R*, "D, : T J |
“9 and 71, 1 - 3 2 .0 - PR ! . [ .
| ]J; [
Too sherp a shock in change from "D, to H
- “D. P 204 1. |5 3 [ PSR . 6,
s
Too sharp a shock in change from “D, " to
- o .1 214 - .. R | R I gl . 3
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REMOVAL AND INSTALLATION

\\ -+
\ \Straightedge
v g o
Distance’ A ’

S8

s

~— T sATO017B

f @ A/T to Engine
® Engine {(gusset)

(B) to A/T
SAT910B

SATGE38A

Removal

Remove fluid charging pipe from A/T assembly.
Remove bolts securing torque converter to drive plate.
Remove those bolts by turning crankshaft.

Plug up opening such as oil charging pipe hole, etc.

Installation

® Drive plate runout
Maximum allowable runout:
0.5 mm (0.020 in)
If this runout is out of allowance, replace drive plate with
ring gear.
® When connecting torque converter to transmission, measure
distance “A’ to be certain that they are correctly assembled.
Distance “A”:
23.5 mm (0.925 in) or more
® Install converter to drive plate.
® Reinstall any part removed.
® After converter is installed to drive plate, rotate crankshaft
several turns and check to be sure that transmission
rotates freely without binding.
@ Tighten bolts securing transmission.
Bolt No. Tightening torque N-m (kg-m, ft-1b) BOH{_{L:%::) L
1 39-49 (4.0-5.0, 29 - 36) 80 (3.15)
2 39-49 (4.0-5.0, 29 - 36) 75 (2.95)
3 39-49 (4.0-5.0, 29 - 36) 55 (2.17)
4 29-39(3.0-4.0,22-29) 40 (1.67)
5 29-39(3.0-4.0,22-29) 25 (0.98)
Gusset to 29-39 (3.0 - 4.0, 22 - 29) 20 (0.79)
engine
® Reinstall any part removed.
® Check fluid level in transmission.
® Move selector lever through all positions to be sure that
transmission operates correctly.
With parking brake applied, rotate engine at idling. Move
selector lever through “N” to “D”, to “2”, to 1" and to “R".
A slight shock should be felt by hand gripping selector each
time transmission is shifted.
® Perform road test. — Refer to “ROAD TESTING".
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MAJOR OVERHAUL

Locations of Needle Bearings, Thrust Washers

and Snap Rings
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DISASSEMBLY

Disassembly

1. Remove torque converter by holding it firmly and turning
while pulling straight out.

7

S5ATO018B
KV31102100 2. Check torque converter one-way clutch,
(Rotate) a. Insert Tool into spline of one-way clutch inner race.
Wire (Hold) b. Hook bearing support unitized with one-way clutch outer
race with suitable wire.
c. Check that one-way clutch inner race rotates only clockwise
with Tool while holding bearing support with wire.
SAT019B

3. Remove inhibitor switch from transmission case.

. 11V =T Tlinnibitor switch —

] 4. Remove oil pan.

|
I
1

% -
o

S ]

o

v Yot AR

a. Drain AT.F. from rear extension.

b. Raise oil pan by placing wooden blocks under converter g
housing and rear extension. W

c. Separate the oil pan and transmission case. g

® Always place oil pan straight down so that foreign parti-
cles inside will not move.

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

ST07870000 -

SAT1878
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DISASSEMBLY ' :
Disassembly (Cont’d) %

6. Check oil pan and oil strainer for accumulation of foreign
particles.

® If materials of clutch facing are found, clutch plates may be
worn,

® If metal filings are found, clutch plates, brake bands, etc.
may be worn.

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

In above cases, replace torque converter and check unit for

cause of particle accumulation.

SAT1718

r—‘ o~ ] 7. Remove lock-up solenoid and fluid temperature sensor
Screwdriver -

7 connectors.
w, | Zé\ § | Connectors ® Be careful not to damage connector.

Blade inp of / /[

8. Remove oil strainer.
a. Remove oil strainer from control valve assembly.
Then remove O-ring from oil strainer.

?..
j . SATOOBBJ

b. Check oil strainer screen for damage.

Screen
SATO25B
9. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then remove
terminal clips.

A T ET T sAToo9s

AT-81




DISASSEMBLY
Disassembly (Cont'd)

11. Remove converter housing. e
a. Remove converter housing from transmission case. i

SAT999A

b. Remove O-rings from converter housing.
c¢. Remove traces of sealant.

® Be careful not to scratch converter housing.

12. Remove O-ring from input shaft.

SATO995A

13. Remove oil pump assembly.

a4 Attach Tool to oil pump assembly and extract it evenly from
transmission case.

‘ SAT0278

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

AT-83




DISASSEMBLY
Disassembly (Cont’'d)

16. Remove front side clutch and gear components. ’
a. Remove clutch pack (reverse clutch, high clutch and front
sun gear) from transmission case.

SATO30B

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

Front Rear

5AT113B

d. Remove front planetary carrier from transmission case.

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

g. Remove rear sun gear from transmission case.

=T

Bk RN
/LQ . e
ES

2

| //’ \ /r{[ r-ff’n_'wf_r:@m o
BN
\ SAT974A y /4‘, /
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DISASSEMBLY

SATO338

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

e. Remove parking gear from output shaft.

f.

19.
a.

b.

C.

Remove needle bearing from transmission case.

Remove rear side clutch and gear components.

Remove front internal gear.

Remove bearing race from front internal gear.

Remove needle bearing from rear internal gear.

AT-87




DISASSEMBLY

SATO951A

SATO348

SATO0358B

SATO36B

SATO378B

Disassembly (Cont’'d)

d. Remove rear internal gear, forward clutch hub and overrun
clutch hub as a set from transmission case.

e. Remove needle bearing from overrun clutch hub.

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

g. Remove thrust washer from overrun clutch hub.

h. Remove forward clutch assembly from transmission case.
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DISASSEMBLY

s Manual plate

Retaining pin Oil seal

Manual shaft

Lock nut

mission case
L] Trans SAT042B

5ATO44B

Disassembly (Cont’'d)

b. Remove retaining pin from transmission case.

C.

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

d. Remove manual shaft from transmission case.

e.

f.

Remove spacer and detent spring from transmission case.

Remove oil seal from transmission case.

AT-90
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REPAIR FOR COMPONENT PARTS “

—

Small dia,
seal rings
®
Large dia.
seal rings
R ®

SATE63A

Oil Pump (Cont’d) |

5. Install seal rings carefully after packing ring grooves with
petroleum jelly. Press rings down into jelly to a close fit.
® Seal rings come in two different diameters. Check fit
carefully in each groove.
Small dia. seal ring:
No mark
Large dia. seal ring:
Yellow mark in area shown by arrow
® Do not spread gap of seal ring excessively while installing.
It may deform ring.
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REPAIR FOR COMPONENT PARTS

T :_r/f: ) A flf ;—.:-\_.;[ //
& Ny = \

el e +

e G >
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<Al
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© AN

SAT1948

SATGEE7A

. ‘\‘_‘ff"/

Overrun clutch
solenoid

Sk S
ok [z
et

, ‘;Shift solenoid A | ____|| By
17— A . I
. QShin solenoid Bf
_ATEL R,

TR ( i
|

A

SAT670A_‘

Control Valve Assembly (Cont’d)
DISASSEMBLY

1. Remove solenoids.
a. Remove lock-up solenoid and side plate from lower body.
b. Remove O-ring from solenoid.

¢. Remove line pressure solenoid from upper body.
d. Remove O-ring from solenoid.

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

2. Disassemble upper and lower bodies.

a. Place upper body facedown, and remove bolts, reamer bolts
and support plates.

b. Remove lower body, separator plate and separate gasket as
a unit from upper body.

® Be careful not to drop pilot filter, orifice check valve,
spring and steel balis.

¢. Place lower body facedown, and remove separate gasket
and separator plate.
d. Remove pilot filter, orifice check valve and orifice check

spring.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’'d)

e. Check to see that steel balls are properly positioned in
upper body and then remove them from upper body.

INSPECTION -
Lower and upper bodies

® Check to see that there are pins and retainer plates in lower
body.

@ Check to see that there are pins and retainer plates in upper
body.
® Be careful not to lose these parts.

SATE73A

Trube bracket @ Check to make sure that oil circuits are clean and free from
damage.
® Check tube brackets and tube connectors for damage.

Tube
connector

Separator plates
® Check to make sure that separator plate is free of damage
and not deformed and oil holes are clean. i

SATE75A
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd) -
ASSEMBLY

1. Install upper and lower bodies.
a. Place oil circuit of upper body face up.
their proper positions.

Install steel balls in

b. Install reamer bolts from bottom

of upper body and install
separate gaskets.

Reamer bolt (short)

SATGER1A
c. Place oil circuit of lower body face up. Install orifice check
spring, orifice check valve and pilot filter.
S5ATGEBZA
d. Install lower separate gaskets and separator plates on lower
Orifice check valve
Support plate  / . body.

,
A A e

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

o
fax 3g-aq‘§
IQtfllter—\ B
: woTeve P gd 2 &
os, % 0O i“g a%°-° =

8o ,° 0 ‘ =2

o g
o
© o

Unit: mm (in)
SAT1978B
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REPAIR FOR COMPONENT PARTS

—

Reamer bolt

SAT200B

N fh"f!_ solenoid A

, L |
Overrun clutch
solenoid

T M

' ‘I(/_ :”‘/-Q?i‘n ?Olenoid Bg/

p ‘j ,\. :_-‘[ ‘_‘\{‘ —

amay

Y A
- }_/ ‘ L )1

L

D]

[ SATEE7 A

A

Control Valve Assembly (Cont’d)

f. Temporarily assemble lower and upper bodies, using reamer

bolt as a guide.

® Be careful not to dislocate or drop steel balls, orifice
check spring, orifice check valve and pilot filter.

g. Install and temporarily tighten bolts and tube brackets in

their proper locations.

Bolt length and location:

Bol
olt symbol a b c d
Item
_ 70 50 33 27
Bolt length
olt leng mm (in) 2.76) | (1.97) | (1.30) | (1.06)

2. Install solenoids.

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

onto lower body.

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

upper body.

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

body.
3. Tighten all bolts.
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REPAIR FOR COMPONENT PARTS !

Control Valve Upper Body (Cont’d)
DISASSEMBLY '

1. Remove valves at parallel pins.
® Do not use a magnetic hand.

SATB34A

//

Wire paper clip

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

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

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

" Parallel pin &
ki

:_//(’% X

Jea

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

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

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

- Soft hammer

SAT8E24A

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

Retainer plate
fr SATB25A
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

b. Remove retainer plates while holding spring.

Spring

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

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

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

SATB27A

® 4-2 sequence valve and relay valve are located far back in
upper body. If they are hard to remove, carefully push them
out using stiff wire.

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

O
=V
o
o

S e T D e,

_}:\ T
E } Stiff wire e
_ SATB28A b
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REPAIR FOR COMPONENT PARTS
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body (Cont’d)

DISASSEMBLY

1. Remove valves at parallel pins.

2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY" of Con-
trol Valve Upper Body.

SAT838A
INSPECTION
g _ Valve springs
g TR ® Check each valve spring for damage or deformation. Also
g p measure free length and outer diameter.
E ® Numbers of each valve spring listed in table below are the
g same as those in the figure on AT-108.
. |
¢ : Free length
9 SAT820A
’; Inspection standard: Unit: mm (in)
ltem
Parts Part No. 2 D
Q) Modifier accumulator piston spring 31742-41X15 30.5 (1.201) . 9.8 (0.386)
@ 1st reducing valve spring 31756-41X056 25.4 (1.000) 6.75 (0.26567)
® 3-2 timing valve spring 31742-41X08 20.55 (0.8091) 6.75 (0.2657)
0 Servo charger valve spring 31742-41X06 23.0 (0.908) 6.7 (0.264)

® Replace valve springs if deformed or fatigued.

Control valves
I ® Check sliding surfaces of control valves, sleeves and plugs
| for damage.

ASSEMBLY

® Install control valves.
For installation procedures, refer to "ASSEMBLY" of Control
Valve Upper Body.

SATB3BA
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REPAIR FOR COMPONENT PARTS o

SATS843A

Reverse Clutch (Cont’'d) }

3. Remove drive plates, driven plates, retaining plate, dish plate
and snap ring.

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

Do not expand snap ring excessively.

Remove spring retainer and return spring.

Ce

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

® Do not apply compressed air abruptly.

7. Remove D-ring and oil seal from piston.

INSPECTION

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

Reverse clutch return springs
® Check for deformation or damage. Also measure free length
and outside diameter.

Inspection standard:

Unit: mm (in)

Parts Part No. ¢ D

19.69 (0.7752) 11.6 {0.457)

Spring 30505-41X02

oA s

SATB44A
&
E - - —
5 o
=) M
- \ \
Q
= -_\
: d
a - - -
¢ : Free length
- - !
SATE29A
Thickness
Facing
Core plate
SAT845A

Reverse clutch drive plates
® Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive plate:
Standard value 2.0 mm (0.079 in)
Wear limit 1.8 mm (0.071 in)
® If not within wear limit, replace.

Reverse clutch dish plate
® Check for deformation or damage.
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)
- ® Do not align snap ring gap with spring retainer stopper.

N Stopper

SAT850A

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

Snap ring
™ plate.

Retaining plate

Drive plate

] "]~ Driven plate

Dish plate

SATES51A

6. Install shap ring.

N

-
SAT842A

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
1.2 mm (0.047 in)
Retaining plate:
Refer to S.D.S.

e e SAT852A

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

. " SAT841A
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REPAIR FOR COMPONENT PARTS

High Clutch

For the number of clutch sheets {drive plate and
driven plate), refar to the below cross-section.

— High clutch drum

Return spring

: Apply AT.F.

* : Select with proper thickness.

— Clutch piston

- Retaining plate %
[— D-ring (Large) Q Snap ring
r D-ring (Small)@ Driven piate - w
0 @

Drive plate

Driven plate

Snap ring QE

Spring retainer

Drive plate

SAT913B-

Front sun gear

High clutch assembly

SAT8E3A

SATE54A

Service procedures for high clutch are essentially the same as
those for reverse clutch, with the following exception:

® Check of high clutch operation

AT-114




REPAIR FOR COMPONENT PARTS

KV31102400

SAT855A

. Quter diameter

]

¢ : Free length

—— -
SATB29A
‘ Thickness
|
Facing
L.
| Core plate
SATE45A

Feeler gauge

5

High Clutch (Cont’d)

® Removal and installation of return spring

® Inspection of high clutch return springs

Inspection standard:

Unit: mm (in)

Part No. %

D

31505-21X03 22,06 (0.8685}

11.6 (0.457)

® Inspection of high clutch drive plate
Thickness of drive plate:
Standard
1.6 mm (0.063 in)
Wear limit
1.4 mm (0.055 in)

® Measurement of clearance between retaining plate and snap

ring
Specified clearance:
Standard

1.8 - 2.2 mm (0.071 - 0.087 in)

Allowable limit
3.2 mm (0.126 in)
Retaining plate:
Refer to S.D.S.
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REPAIR FOR COMPONENT PARTS _ il

Forward and Overrun Clutches (Cont’d)
® Align notch in forward clutch piston with groove in forward
clutch drum.

i 7 2. Install overrun clutch by turning it slowly and evenly.
i //\/7’/ / ® Apply A.T.F. to inner surface of forward clutch piston.

SATBE8A

® Measurement of clearance between retaining plate and snap
ring of overrun clutch
Specified clearance:
Standard
1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit
2.0 mm (0.079 in)
Retaining plate:
Refer to $.D.S.

® Measurement of clearance between retaining plate and snap
ring of forward clutch
Specified clearance:
Standard
0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit
2.05 mm (0.0807 in)
Retaining plate:
Refer to S.D.S.

Feeler gauge
NN SAT870A

A AT-119
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REPAIR FOR COMPONENT PARTS

SATB77A
- Clearance B
’r Seal ring
. o
/,
/
s s
- 5ATB78A

SAT112B

\

W

7
is

7
|

SAT880A

Low & Reverse Brake (Cont’'d)

Low one-way clutch inner race
® Check frictional surface of inner race for wear or damage.

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

Standard value 0.10 - 0.25 mm (0.0039 - 0.0098 in)

Allowable limit 0.25 mm (0.0098 in)
if not within allowable limit, replace low one-way clutch inner
race.

ASSEMBLY

1.
®

ro

3.

Install bearing onto one-way clutch inner race.

Pay attention to its direction — Black surface goes to rear
side.

Apply petroleum jelly to needle bearing.

Install oil seal and D-ring onto piston.
Apply A.T.F. to oil seal and D-ring.

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




REPAIR FOR COMPONENT PARTS

SATE81A

Driven plate
|

I

Y
Y‘\_I

Drive plate SATD168

/ SATA84A

Low & Reverse Brake (Cont’'d)
4. Install return springs, spring retainer and low one-way clutch
inner race onto transmission case.

5. Install dish plate, low and reverse brake drive plates, driven
plates and retaining plate.
6. Install snap ring on transmission case.

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

8. Measure clearance between retaining plate and snap ring.
If mot within allowable limit, select proper retaining plate.
Specified clearance:
Standard
1.1 - 1.5 mm (0.043 - 0.059 in)

Allowable limit
2.5 mm (0.098 in)
Retaining plate:
Refer to S.D.S.

9. Install low one-way clutch inner race seal ring.

® Apply petroleum jelly to seal ring.

® Make sure seal rings are pressed firmly into place and
held by petroleum jelly.
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REPAIR FOR COMPONENT PARTS

SATB890A

” ”liilu‘
A D
A !
N funuuuunuou\u
N — U}

- ,_:j‘{j_r{__j/h/’ f SAT894A

.

SAT895A

SATE87A

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

3. Install low one-way clutch onto forward clutch drum by

pushing the roller in evenly.

® Install low one-way ciutch with flange facing rearward.

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

AT-126
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

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

Thrust washer P

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

!
'
1.
v

C v e

Snap ring
Forward one-way clutch
Snap ring
End bearing {®): Apply petrolaum jelly.

SATB96A

DISASSEMBLY

1. Remove rear internal gear by pushing forward clutch hub

forward.

SATB97A

2. Remove thrust washer from rear internal gear.

SATBO3A

3. Remove snap ring from forward clutch hub.

SATBOSA
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub
(Cont’d)

4. Remove end bearing.

SAT900A

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

6. Remove snap ring from forward clutch hub.

SATO901A

INSPECTION

Rear internal gear and forward clutch hub
® Check gear for excessive wear, chips or cracks.

® Check frictional surfaces of forward one-way clutch and
thrust washer for wear or damage.

® Check spline for wear or damage.

SATO02A

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

SAT903A
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

E-ring (large)

Return spring A D-ring Q

Return spring B .
Servo piston spring retaner

Piston stem O-ring Q Gasket Q
p-ing Q @ 0.0. servo
D-ring @ E O-ring Q:’ piston retainer

63

L10) (DT
E-ring {small)

2. Apply compressed air to the other oil hole in piston retainer
to remove O.D. band servo piston from retainer.
3. Remove D-ring from O.D. band servo piston.

D
;// =

. . : Return spring C 0O.D. band servo piston B

Servo cushion spring retainer ) o
Band servo piston Servo piston retainer "

“Apply ATF. E

SAT908A B

i

DISASSEMBLY 4{’1

. . . - W]

1. Block one oil hole in O.D. servo piston retainer and the qg

center hole in O.D. band servo piston. s

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

-

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

SATI11A




REPAIR FOR COMPONENT PARTS

-
@,

SATI12A

SATI13A

SAT914A

o
S

Piston stem

Servo cushion spring retainer
SAT915A

SATI16A

Band Servo Piston Assembly (Cont’d)

6. Remove servo piston spring retainer, return spring C and
piston stem from band servo piston.

7. Remove E-ring from band servo piston.

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

9. Remove D-rings from band servo piston.

10. Remove O-rings from servo piston retainer.

INSPECTION

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

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

outer diameter.

Inspection standard: Unit: mm (in)

Parts Free length Quter diameter
Spring A 45.6 (1.795) 34.3 (1.350)
Spring B 53.8 (2.118) 40.3 (1.587)
Spring C 29.0 (1.142) 27.6 (1.087)
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REPAIR FOR COMPONENT PARTS

SATO21A

SATH22A

SATI9Z4A

Band Servo Piston Assembly (Cont’d)

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

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

8. Install D-ring on O.D. band servo piston.
e Apply AT.F. to D-ring.

9. Install O.D. band servo piston onto servo piston retainer by
pushing it inward.
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REPAIR FOR COMPONENT PARTS

Parking Pawl Components (Cont'd)
INSPECTION

Parking pawl and parking actuator suppeort
e Check contact surface of parking rod for wear.

SATH29A

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

2. Insert parking pawl shaft into rear extension.

3.

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

SAT927A

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

J

,SAT926A
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ASSEMBLY

SAT931A

SATH33A

Assembly

1. Install manual shaft components.

a. Install oif seal onto manual shaft.

® Apply AT.F. to oil seal.

® Wrap threads of manual shaft with masking tape.

b. Insert manual shaft and oil seal as a unit into transmission
case. ;

¢c. Remove masking tape.

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

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

f. Install detent spring and spacer.

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

AT-136




ASSEMBLY

> Pawl

— ®

Hole for

SATO47A

SATO48A

SATO49A

ST07870000

SATO50A

Assembly (Cont’d)

d. Install thrust washer onto front of overrun clutch hub.

® Apply petroleum jelly to the thrust washer.

@ Insert pawls of thrust washer securely into holes in
overrun clutch hub,

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

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

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

h. Place transmission case into horizontal position.




ASSEMBLY

Adjustment

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

'
| Part name e Total end play Re:i'zepf:;t‘:h

Transmission case L .

Low one-way clutch inner race L] ®

Overrun clutch hub . i

Rear internal gear . .

Rear planetary carrier [ ) e

Rear sun gear ® e

Front planetary carrier . : .

Front sun gear ® ™

High clutch hub . *

High ciutch drum ] . °

Oil pump cover L] )

Reverse clutch drum —_ )

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

Install needle bearing on front of front planetary carrier.
Apply petroleum jelly to needle bearing.

Install needle bearing on rear of front planetary carrier.
Apply petroleum jelly to bearing.

Pay attention to its direction — Black side goes to front.

ee " eCT

"'

s i

?I Black side goes
L to front. SATO67A




ASSEMBLY

Front Clut

t

ch pack j

Pump cover bearing race

SAT207B

_,_./! Pl

Bearing race

|2
[
——\ﬁ_é' E ﬂE //
Ly L . SAT2088B
I
SAT2098
¢
Qil
pump
gasket aH

Transmission
case

L

Bearing race

\— Clutch

pack

SAT2108

Adjustment (Cont’'d)

2. Adjust total end play.
a. Install new oil pump gasket on transmission case.

b. Install pump cover bearing race on clutch pack.

¢. Measure distance “'B" between front end of transmission
case and oil pump cover bearing race.

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

e. Determine dimension “A” by using the following equation.
A=B-C

AT-143




ASSEMBLY
Adjustment (Cont’d)

_ f. Install needle bearing on cil pump assembly.
g. Measure distance “D” between needle bearing and ma-
chined surface of oil pump cover assembly.

Qil pump assembly

SAT211B

Ol pump _ oil pump h. Determine total end play “T." by using the following equa-
assembly tion.

gasket
T.=A-D-01
Total end play “T.":
0.25 - 0.55 mm (0.0098 - 0.0217 in)
e If end play is out of specification, decrease or increase

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

Refer to S.D.S.

" . i.i._ﬁ.; L ..

e

Clutch Bearing Needie
pack race bearing SATY75A
3. Adjust reverse clutch drum end play.
Oil pump thrust washer Clutch pack

a. Install oil pump thrust washer on clutch pack.

S5AT2128

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

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

Qil pump
thrust washer
S5AT213B
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ASSEMBLY

SAT2198

SAT1918B

SATO963A

Assembly (Cont’'d)

2. Install rear extension.
a. Install oil seal on rear extension.

® Apply ATF. to oil seal.

b. Install O-ring on revolution sensor.

® Apply ATF. to O-ring.
¢. Install revolution sensor on rear extension.

d. Install rear extension gasket on transmission case.

e. Install parking rod on transmission case.

f. Install rear extension on transmission case.

AT-147




ASSEMBLY

rTransmission case Oil pump assembly

=
Jﬁ'

Approximately

IN

1 mm (0.04 in) '
, Inserting direction
T | 5AT994A
e

SAT1148

Qring

SAT996A

SATO87A

SAT998A

Assembly (Cont’d)

® Insert oil pump assembly to the specified position in
transmission, as shown at left.

8. Install O-ring on input shaft.
® Apply AT.F. to O-rings.

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

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

® Do not apply too much sealant.

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

AT-151




ASSEMBLY

SAT2218B

Assembly (Cont’'d)

b. Install manual valve on control valve.
® Apply AT.F. to manual valve.

¢. Place control valve assembly on transmission case. Connect
solenoid connector for upper body.
d. Install connector clip.

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

Bolt symbol £ mm (in) @Em ¢
® 33(1.30) l
45 (1.77)

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




ASSEMBLY

Assembly (Cont’d)

d. Tighten bolts while inserting 4.0 mm (0.157 in) dia. pin
vertically into locating holes in inhibitor switch and manual
shaft.

- 15. Install torque converter.

a. Pour AT.F. into torque converter.

® Approximately 2 liters (1-3/4 Imp qt) of fiuid are required
for a new torque converter.

® When reusing old torque converter, add the same amount
of fluid as was drained.

SATO158

x Notch in b. Install torque converter while aligning notches and oil pump.
)¢

oil pump
=V

SATO168 '
c. Measure distance A to check that -torque converter is in
proper position.
Distance “A”:
23.5 mm (0.925 in) or motre

8)
Scale

MTOTIB




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

REVERSE CLUTCH DRUM END PLAY

[Low & reverse braktﬂ Reverse clutch drum end play 0.55-0.90 mm
Number of drive plates 6 T, (0.0217 - 0.0354 in)
Number of driven plates 6 Thick ness Part number

mm (in)

Thickness of drive plate
Standard 2.0(0.079) Thickness of oil pump thrust 0.9 (0.035) 31528-21X01
Wear limit 1.8 (0.071) washer 1.1 (0.043) 31528-21x02
1.3 {0.051)} 31528-21X03
Clearance mm {in) 1.5 {0.059) 31528-21X04
Standard 1.1-1.5 (0.043 - 0.059) 1.7 (0.067) 31628-21X05
Allowable limit 2.5 (0.098) 1.9 (0.075) 31528-21X06

Thickness

. Part number
mm {in)

o6 09 | 3160791%03 REMOVAL AND INSTALLATION

8.8 (0.346) 31667-41X04 Manual control finkage
9.0 (0.354) 31667-41X05 Number of rerurnin
9.2 (0.362) | 31667-41X06 ) g 1
9.4 (0.370) 31667-41X09 revolutions for lock nut
9.6 (0.378) 31667-41X10

Thickness of retaining plate

Lock nut tightening torque 11-16 Nom
Brake band (1.1-1.5kg-m, 8 - 11 ft-Ib)
Anchor end bolt tightening 4-8B i
Distance bet d of clutch
torque  N-m (kg-m, ft-Ib) (0.4-0.6,29-4.3) \S1ANGE DELEEN Bnc of clute 26.0 mm {1.024 in) or more

housing and torque converter

Number of returning
revolutions for anchor 25
end bolt

Drive plate runout limit 0.5 mm (0.020 in)

OIL PUMP AND LOW ONE-WAY CLUTCH

Qil pump clearance mm (in)
Cam ring — oil pump housing
Standard . 0.01 - 0.024 (0.0004 - 0.0009)

Rotor, vanes and control
piston — oil pump housing

Standard 0.03-0.044(0.0012 - 0,0017)
Seal ring clearance mm (in)

Standard 0.10 - 0.25 (0.0039 - 0.0098)

Aliowable limit 0.25 (0.0098)

TOTAL END PLAY

0.25 - 055 mm

Total end play “T, {0.0098 - 0.0217 in)

Thickness

. Part number
mm (in}

0.8 (0.031) 31429-21X00
Thickness of oil pump 1.0 (0.039) 31429-21X0
cover bearing race 1.2 (0.047) 31429-21X02
1.4 (0.055) 31429-21X03
1.6 (0.063) 31429-21X04
1.8 (0.071) 31429-21X05
2.0 (0.079) 31429-21X06

AT-160
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GENERAL SERVICING

(Including all clips & fasteners) ... ... ..ot BF- 2
BODY END .ot e e e BF- 6
DOOR

(Including “Power Window'* & ““Power Door Lock’) - ... BF-10
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When you read wiring diagrams:
e Read Gl section, “"HOW TO READ WIRING DIAGRAMS".
e See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.

» For seat belt, refer to MA section.




GENERAL SERVICING

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

scratches.
¢ Handle trim, molding, instruments, grille, etc. carefully during removing or .installation. Be carefu] 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,
When replacing any metal parts (for example body outer panel, members, etc.), be sure to take rust

prevention measures.

Clip and Fastener

® Clips and fasteners in BF section correspond to the following numbers and symbols,
® Replace any clips and/or fasteners which are damaged during removal or installation.
No. Symbol Shape Removal & Installation
Removal:
Remove by banding up with
a flat-bladed screwdriver.
t | m—— _c—::g
| m———1 U —_
SBF0928 SBF1098 SBF094B
— CE -
-E SBF114B C
I
Remaoval:
Pull up by rotating.
SBF1138B SBF1378 SBF11E8
Removal:
Tilt clip as indicated by
arrow, then draw out
S~
R et
- E -
§
SBF1418 SBF 1428 SBF143B

BF-2




GENERAL SERVICING

Clip and Fastener (Cont’'d)

No.

Symbol

Shape

Removal & Installation

it

Removal:

YFlat—bladed screwdriver

—Finisher
!

A [ C“p-B
j{ /- (Grommet)
Body L clip-a

SBFO35C pane!
SBFE52B
SBFO36C Clip-B {Grommet)
Clie-A Removal:
Flat-bladed screwdriver
K rFinisher
p——— v——
= —Cips = .
et (Gramrnet)
) Clip-8
Sealing @ J / L {Grommet)
washer W BOdV b L. CIID'A
panel
SBF150D =D SBF151D SBF6528
Removal:
Holder portion of clip must be
spread out to remove rod.
iﬁ\
|
=/ /
Asle
&\/H_J
SBEF768B
SHBF7708B
Cl) é@ Removal:
Screw out with a Phillips
scrawdriver.
SBF1388 SBF1398 3
g =
SBF140B
Cs109 @ EES
SBF363B SBF364B

BF-4




GENERAL SERVICING

Clip and Fastener (Cont’d)

No. Symbol Shape Removal & Installation
Removal:
Screw out with a Phillips
g screwdriver.
a5
SBF361B SBF3628B

SBF1408

BF-5




BODY END

Body Front End

® Hood adjustment: Adjust at hinge portion.

® Hood lock adjustment: After adjusting, check hood lock control operation. Apply a coat of grease to

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

Bumper reinforcement

Energy absorber form

43-55
(4.4-586,
32 -41)

25 - 32
/ ¢ (2.6 - 3.3, 19 - 24)

Locating pin

BF-6




DOOR

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

Bell crank
adjustment

Regulator assembly

adjustment 3] Door glass stopper

[UJ 51-65 adjustment

(052 -066,38 -4.8) Inside handle

installation
Door glass stopper
adjustment

5.1-65
(052-0.66,3.8 -4.8)
Door

adjustment &Y}

QOutside handle

Stopper

. (Glass side)
opper

(Glass side) m e

(1.3-1.6,9-12)

Regulator assembly
adjustment m

[ : Nm (kg-m, ft4b)

BF-10
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INSTRUMENT PANEL
® When removing instrument panel assembly, remove defroster grille, combination meter, A/C or heater
control, cluster lid C and S.M.J. first.
Defroster grille
Super Mutiple
Junction
(S.M.J.)
S
A/C or heater
control
= " s
" At B Locating pin
e % D%{J | |
\% -
i Cluster lid C
For hood
control 2
®
* : Instrument panel assembly mounting bolts

BF-16




INSTRUMENT PANEL

Super Multiple
Junction (3.M.J.)
— Instrument
harness

Fuse block

E] Pawl (2 places each for
upper and lower surface)

Pawl (4 places each for
upper and lower surface)

Pawl (2 places each for
right and left surface)

pin

Metal clip

BF-17

SBF178E




INTERIOR AND EXTERIOR

Interior (Cont’d)

‘%ﬁ—;@%ﬁ@&

Garnish

Paw!

Paw!

Door panel

BF-19

SBFA434E




INTERIOR AND EXTERIOR
Interior (Cont’d)
ROOF TRIM
i‘\) \
= N
@ o=
@ /'/7‘ Roof trim rear end m
2
A

Back door

Head lining weatherstrip

Metal clip;

=
=

Roof rear garnish

SBEF387E

BF-20




y INTERIOR AND EXTERIOR 0

Exterior

SBF388E

BF-21




INTERIOR AND EXTERIOR

Exterior (Cont’d)

® Windshield upper and side molding

®, @ Cowl top grille and hood rear sealing rubber

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 ‘
of new molding.

Finish well ta 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 &
primer to body panel, and apply primer to

molding. \‘g

Apply primer,
Apply primer,

Fastener

Glass

Double-faced adhesive tape
Dam rubber

Apply sealant.

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.
SBF519R

— |

@ Windshield lower molding
It is mounted with screws.

Cow! top grille

Hood rear
sealing rubber

@b’/

SBF211E

(® Hood front sealing rubber

Hood front sealing rubber

Sealing rubber
bracket

L SBF212E

® Center pillar finisher

Sealmg@v;ash7
Grommet f@

Sealing wash;?
ﬁ_

Grommet

SBF213E

BF-22




INTERIOR AND EXTERIOR

Exterior (Cont’'d)
@, ® Body side weatherstrip and weatherstrip retainer

Retainer

Bady side
weatherstrip

777 : Butyl tape

Butyl

tape

Double-faced
adhesive tape

-~

\

Clip
Removal {Bonded on
glass surface)
Butyl tape . ;
@%\ m

Windshield
pillar garnish
Body side welt

Body side
Seal weatherstrip

Weatherstrip
retainer

welt

Body side

Weatherstrip
retainer Body side

Baody side
weatherstrip

weatherstrip Weatherstrip

retainer

SBF214E

BF-23




SEAT

Rear Seat

Striker
installatian

((B13-16 (1.3-1.

g;%/

SBF184E

Floor panel

(3 : N.m (kg-m, ft-ib)

Hy

/\‘/

lat back

adjustment E]

: 3
Bushing £
Grommet : ‘
@ri — .
(1133"‘?6 ﬁ
9-12) 57 T

BF-26




y SUN ROOF

Handle adjustment

SBF186E

BF-27




WINDSHIELD AND WINDOWS

Windshield
REMOVAL INSTALLATION
After removing moldings, ® Use genuine Nissan Sealant kit or equivalent. Follow instructions furnished with

remove glass.

it.

Cutting sealant

SBF034B

CAUTION:

Be careful not to scratch glass when

removing,

Clean bonding surface thoroughly.

Body side

Glass side

SBF413B

tnstall spacers to panel with
double-faced tape,

Spacer

Y

25 (0.98) a
/
Unit: mm {in)

500 \
Vehicle center

Body
panel

(19.09)

SBF196E

Glass side

—

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

® After installation, the vehicle should remain stationary for about 24 hours.

® Do not use sealant which is more than 12 months past its production date.

® Do not leave cartridge unattended with its cap open.

® Keep primers and sealant in a cool, dry place. Nissan recommends that they are
stored in a refrigerator,

® Be sure to install moldings.

A

Install dam rubber & spacers with double-faced adhesive tape.

Vehicle
center

y
a-%éé@

Aﬂm rubber

joint portion
C:] : Spacer mounting

Approximately

adhesjve
8 mm (0.31 in) tape

portion

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

SBF198E

Install molding fastener.
When installing it, heat body panel and
fastener to approx. 30 to 40°C (86 10

°F).
104°F) Upper & side molding

- fastener

Fastenaer

Double-faced
adhesjve tape

I

SBF197E

Apply primer A,

Glass

BF-28

Lower side Glass
of glass
SBF719C
CAUTION:
Allow primers to dry for 10 to 15
minutes before proceeding to the next
step.

- |




WINDSHIELD AND WINDOWS
Windshield (Cont’d)

T)
Apply primer E, Apply sealant evenly.
Dam rubber
More than
12 (0.47)
s 7 ]
/ More thlan
I 7 (0.28) ooe
SBFO38B Unit: mm (in 5B
CAUTION: CAUTION:
Allow primers to dry for 10 to 15 Windshield glass should be installed
‘ minutes before proceeding to the next within 15 minutes of applying sealant:
: step, sealant starts to harden 15 minutes
! after it is applied.

|

1 Set glass in position and
press glass lightly and evenly.

!

Check for water leakage.

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

h

Apply sealant to upper & side molding
fixing portion.

v

CAUTION:

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

Install moldings.
(For details, refer to “Exterior”.)

BF-29




WINDSHIELD AND WINDOWS

Back Door Window

molding
More than \1 f fsack door glass

12(047) l% More than 7 (0.28)

!

Back door panel

Unit: mm (in)

Back door glass
More t\h;% Molding

fagtener

Back door panel

More than
7 (0.28)

Unit: mm {in)

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

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

For sealant drying period, refer to “’Drying Time for Sealant".
For details of moldings, refer to ““Exterior”’,
Sealant portion
Locating pin
(Left and right)
Sealant portion E]
xx : Spacer X
e : Locating pin Lower molding
©: Molding clip Sealant portion and spacer [Z]
Locating pin E] Molding fiastenevr .
{Bonded on Whe? ;’?3”'"9 it, heat body Back door upper rmolding
| pane astener to Epl’.;l‘OX.
Sless surface) 30 10 40°C (86 to 104°F). ore Back door glass
12 (0.47)
More than
\Double—faced 7 (0.28)
; adhesive tape Back d | Welt
i o ne
Back door glass Spacer - Sealant ack door pa
Unit: mm (in)
]
E Back door side

SBF201E




WINDSHIELD AND WINDOWS

Sealant

Side window

Side Window

Side window is a molded type. During removal or installation,

observe the following instructions.

1. Cut sealant in the same manner as that outlined under
“Windshield.",

2. Be careful not to scratch molding when cutting sealant. If
molding is scratched, repair.

3. Remove clips and locating pins which have been exposed
from vehicle body.

Body
panel
Wire
SBF37bE
Sealant partion E]
T — Sealant portion
l
()
@'\‘ Double-faced
T adhesive tape
®.
Pt
Sealant
portion
Maore than E
7 (0.28) More than
25 12 (0.47)
0.98) /\ More than
7 Body panel X 7 (0.28)
sy N\ ,
0.51) : ,~Body panel
Body panel 13
7 .
\ Mare than 12 (047) (0.51) \__‘\
7 {0.28)
Unit: mm (in) Unit: mm (in) Unit: mm (in)

S5B8F203E
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FRONT AND REAR AIR SPOILER

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

FRONT AIR SPOILER

Retainer Spring nut

Double-faced /
adhesive tape

Double-faced
adhesive tape

SBF180E
REAR AIR SPOILER
Double-faced
adhesive tape
Sealing
washer
SBF191E

BF-35




BODY ALIGNMENT

MEASUREMENT POINTS

Engine Compartment (Cont’d)

Cowl top ///

A

- <§§gé;;HHH\“‘“~ﬁhjif.
’@1\\\%) S
! :
A

SBF219E

D

Cowl top side
‘_\_‘_\_‘—‘_‘-‘—‘_

O
=

>~

-

if:o/g/ h

\

S

%

‘-‘-‘-\-H—"—\-._\_‘_\_\_‘_H_
o —
© 2
BF224E

Radiator core center

’\Q\

SBF226E

SBF222E

BF-37




8€-49

v36gedas

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

1,015*

L.H. side

J@

1,307+

R.H. side

\

|

-

/o/ww\

M2

)

Unit: mm

INIWNIHNSYIN

Apoqiapun
LNINWNDITVY AQOd

ieein wxyM



BODY ALIGNMENT

Underbody (Cont’d)

Coordinates:
®.@

X: 5422

Y: 635

Z: 725.7
®.©

X: 4745

Y: 2500

Z: 6689

Front and rear strut tower centers

?7#\
Front: (D) ,@ 87 dia.
Rear: (), 48 dia.

SBF119C

Z: 116.3

Rear suspension member front mounting bolt threaded end

Coordinates: -
@.® /
X: 635

Y: 2,050 N

SBF226E

Front side member and front extension

Coordinates:
®.@
X: 1329
Y: —582
Z: 189
®.®
X: 370
Y: —304
Z: 2b5
©.©
X: 3842
Y: 32

Z: 255
®.®
X: 375
Y: 700
Z: 106,2

L.H. side

5‘!"@\-.______ _'I'L"M‘ o °

8] n
i 5 )

&, ©® 13 dia.

SBF271E

Coardinates:

Rear suspension member rear mounting bolt
threaded end

SBF227EA

Coordinates:

Center side member, rear side member and rear extension

®.® . ﬁ
X: 420 é

Y: 1,780
é 1015
X: 3.80 ®. & H
Y: 2,030
Z: 19588
®l®
X: 520
Y: 3,050
Z2: 3988

[

A=l

L.H. side

X: 528
Y: 3,221
Z: 386
D

X: 528
Y: 3,200
Z: 400

20 x 40 dia.

SBF391E

BF-40




PRECAUTIONS AND PREPARATION

GG94310000

SBRSCB

*: Special tool or commercial equivalent

Precautions

Recommended fluid is brake fluid “DOT 3",

Never reuse drained brake fluid.

Be careful nhot to splash brake fluid on painted areas.
To clean or wash all parts of master cylinder, disc brake
caliper and wheel cylinder, use clean brake fluid.

Never use mineral oils such as gasoline or kerosene. They
will ruin rubber parts of hydraulic system.

® Use Tool when removing and installing brake tube.

WARNING:

® Clean brake pads and shoes with a waste cloth, then
collect dust with a dust collector.

Preparation
SPECIAL SERVICE TOOL

Tool number

D o
TOO' name escrlptlon
GG94310000* Removing and installing
Flare nut torque each brake piping
wrench
Kv991voo10* Measuring brake fluid pressure
Brake fluid
pressure
gauge
KV999P 1000 =7 /’ Checking brake fluid pressure of
A BS. checker ® © ® e A.B.S. actuator
®
= (o]

KV999P1010
A.B.S. checker adapter
harness

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

BR-2




CHECK AND ADJUSTMENT

SMAT732A

\W

SBR992

Checking Brake Fluid Level

@ Check fluid level in reservoir tank. It should be between Max.

and Min. lines on reservoir tank.

® If fluid level is extremely low, check brake system for leaks.

Checking Brake System

® Check brake lines (tubes and hoses) for cracks, deteriora-

tion or other damage. Replace any damaged parts.

If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

Check for oil leakage by fully depressing brake pedal.

Changing Brake Fluid

1.
2.

Drain brake fluid in each air bleeder valve.

Refill until new brake fluid comes out of each air bleeder
valve.

Use same procedure as in bleeding hydraulic system to refill
brake fluid.

Refer to Bleeding Procedure.

Refill with recommended brake fluid “DOT 3.

Never reuse drained brake fluid.

Be careful not to splash brake fluid on painted areas.

BR-3




BRAKE HYDRAULIC LINE

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

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

g Front brake (CL25VA)
Master

: Primary line cylinder T Nem (kg-m, frib)

ront brake (CL18VE)

Rear brake
{CLOH)

Proportioning valve
(Do not disassembile.)

Brake booster

Master
cylinder

Rear brake
(CLOH)

A.B.5, actuator

Proportioning valve
(Do not disassemble.)

Brake boaster

. . O : Flare nut
A Secondary_lme 15-18 (1.5-1.8, 11 - 13)
B : Connecting bolt
17-20(1.7-2.0, 12 - 14)

SBR501TA

Bleeding Procedure

CAUTION:

® Carefully monitor brake fluid level at master cylinder
during bleeding operation.

® Fill reservoir with recommended brake fluid. Make sure it
is full at all times while bleeding air out of system.

® Place a container beneath master cylinder to avoid spill-
age of brake fluid.

SBRIOS
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BRAKE PEDAL AND BRACKET

Removal and Installation

-

Fulerum shaft

[0) 8-11(0.8-11,5.8-8.0)

[ s-11

(08-1.1,5.8-8.0)

Clevis pin™ //

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

16 -22
(16-22,12-16)

- Stop lamp switch
He1.:urn M 12-15
spring (1.2-15,
9-11)
A.5.C.D, cancel
switch
12 -15

(1.2-15,9-11)

Brake pedal
[ : N-m (kg-m, ft-Ib)

SBR472A

Inspection

Check brake pedal for following
® Brake pedal bend

® Clevis pin deformation

® Crack of any welded portion

items.

BR-6




BRAKE PEDAL AND BRACKET

Lock nut

nput rod | (O] 16-22 (1.6-2.2, 12 - 16}

Stop lamp switch
G+ and A.8.C.D. switch
12-15
(1.2-15,9-11)

Floor carpet
Dash insulator
Floor panel
Melt sheet

[UJ : N'm (kg-m, ft-lb)
SBR183A

f—m——Stays inside

~ )

L
T [ ]

[Clevis pin

]

tnput rod

Lock nut

SBR230

Adjustment

Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.
H: Free height
Refer to S.D.S.
D: Depressed height
Refer to 8.D.S.
Under force of 490 N (50 kg, 110 ib)
with engine running
Ci: Clearance between pedal stopper and threaded
end of stop lamp switch
0.3 - 1.0 mm (0.012 - 0.039 in)
C:: Clearance between pedal stopper and threaded
end of A.8.C.D. switch
0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play
1-3 mm (0.04 - 0.12 in)

1. Adjust pedal free height with brake booster input rod. Then
tighten lock nut.
Make sure that tip of input rod stays inside.

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

3. Check pedal free play. :

Make sure that stop lamp is off when pedal is released.

4. Check brake pedal's depressed height while engine is
running.
If depressed height is below specified value, check brake
system for leaks, accumulation of air or any damage to
components (master cylinder, wheel cylinder, etc.); then
make necessary repairs.

BR-7




BRAKE BOOSTER

SBR4AISA

Inspection (Cont’'d)

3. Adjust rod length if necessary.
4. If rod length is without specification, replace brake booster.

BR-9




VACUUM PIPING

Removal and Installation
_

Check valve

Vacuum

&0 =

i

s 4
Brake
booster

L !
i
g

Intake manifold

CAUTION:
Do not apply any oil or lubricants ok,
to vacuum hosa and check valve. SBR502A <
R
@ Insert vacuum tube into vacuum hose more than 24 mm X
(0.94 in). ‘
Mare than 24 mm (0.94 in)
SBRO0DAA
@ Install check valve, paying attention to its direction.
* D
@ !‘
Intake manifold Brake boostar
side
Inspection

HOSES AND CONNECTORS
® Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration.

BR-10 J




'VACUUM PIPING

Inspection (Cont’d)
B CHECK VALVE

® When pressure is applied to brake booster side of check

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

Manifold

booster
side side

SBR475A

BR-11
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FRONT DISC BRAKE (CL18VB, CL25VA) — Caliper

( ' 7| Pad Replacement
1. Remove pin bolt.

SBR453A

2. 8Swing cylinder body upward. Then remove pad retainer, and
inner and outer shims.
CAUTION:

® When cylinder body is swung up, do not depress brake
pedal because piston will pop out. )
® Be careful not to damage dust seal or get oil on rotor. \
Always replace shims when replacing pads. :

Removal and Installation

® Remove torque member fixing bolts and union bolt.

® |Install brake hose to caliper at protrusions securely.

Disassembly

Push out piston with dust seal using compressed air.

SBR772




FRONT DISC BRAKE (CL18VB, CL25VA) — Caliper

SBR4BOA

SBRA456A

SBRAST7A

Inspection

CYLINDER BODY

® Check inside surface of cylinder for scoring, rust, wear,
damage or foreign materials. Replace if any such condition
exists.

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

CAUTION:

Use brake fluid to clean.

PISTON

Check piston for scoring, rust, wear, damage or foreign mate-
rials. Replace if any condition exists.

CAUTION:

Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign materials are stuck to sliding

surface.

PIN, PIN BOLT AND PIN BOOT

Check for wear, cracks or other damage. Replace if any
condition exists.

Assembly

® Place piston boot over rear of piston. Fit piston boot’s lip
properly in corresponding groove on cylinder body.

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

Inspection (On-vehicle)

INSPECTION OF BRAKE DRAG FORCE

1. Swing cylinder body upward.

2. Make sure that wheel bearing is adjusted properly. Refer to
section FA,

3. Measure rotating force (F.).

Install caliper with pads to original position.
Depress brake pedal for 5 seconds.
Release brake pedal and rotate disc rotor 10 revolutions.
Measure rotating force (F»). _
Calculate brake drag force by subtracting F. from Fo.

Maximum brake drag force (F. - Fy):

59.8 N (6.1 kg, 13.5 Ib)

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

NP A

BR-15




FRONT DISC BRAKE (CL18VB, CL25VA) — Caliper

Inspection (On-vehicle) (Cont’d)

DISC PAD

Check disc pad for wear or damage.
CL18VB:

«@ ‘ Pad standard thickness (A)
@.‘_) 10.0 mm (0.394 in)
A Pad wear limit (A)
‘, A 2.0 mm (0.079 in)
/L CL25VA:
@f Pad standard thickness (A)
11.0 mm (0.433 in)

Pad wear limit (A)
2.0 mm (0.079 in)

SMA364A
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REAR DISC BRAKE (CL9H) — Caliper

SBR877

Adjusting nut

SBR849

Convex portion

SBR893

Disassembly (Cont'd)

4. Remove return spring and lever.

Inspection

CYLINDER BODY

® Check inside surface of cylinder for score, rust, wear or
other damage.

® Minor damage from rust of foreign materials may be elimi-
nated by polishing surface with a fine emery paper. Replace
if necessary.

CAUTION:

Use brake fluid to clean.

TORQUE MEMBER
Check for wear, cracks or other damage. Replace if necessary.

PISTON

Check piston for score, rust, wear or other damage. Replace if
necessary.
CAUTION:
Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign matter is stuck to sliding surface.

PIN AND PIN BOOT
Check for wear, cracks or other damage. Replace if necessary.

Assembly

® Install cup securely in the specified direction.

® Fit push rod into square hole in key plate. Also match
convex portion of key plate with concave portion of cylinder.

BR-20




REAR DISC BRAKE (CL9H) — Rotor

SBR84b

SBRB47.

Inspection

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

RUNOUT

® Check runout using a dial indicator.
® Make sure that axial end play is within the specifications
before measuring. Refer to section RA.
Rotor repair limit:

Maximum runout

(Total indicator reading at center of rotor pad

contact surface)

0.07 mm (0.0028 in)

THICKNESS
Rotor repair limit:

Minimum thickness
8.0 mm (0.315 in)

BR-22
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REAR DISC BRAKE (AD9) — Caliper

Inspection

INSPECTION OF BRAKE DRAG FORCE

1. Swing cylinder body upward.

2. Make sure that wheel bearing is adjusted properly. Refer to
section RA.

3. Measure rotating force (Fy).

! SBR227A

Install caliper with pads to original position.
Depress brake pedal for 5 seconds.
Release brake pedal, rotate disc rotor 10 revolutions.
Measure rotating force (F.).
Calculate brake drag force by subtracting F: from Fu.
Maximum brake drag force (F. — F,):
103.0 N (10.5 kg, 23.2 Ib)

PN A

F, SBRO1BA

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

® Make sure that wheel bearing is adjusted properly.

® Disc pads and disc rotor must be dried.

SBRO41A

DISC PAD

Check disc pad for wear or damage.
Pad wear limit (A):

2.0 mm (0.079 in)
((% (

SMA364A

CYLINDER BODY

® Check inside surface of cylinder body for score, rust, wear,
damage or presence of foreign materials, If any of the above
conditions are observed, reptace cylinder body.

® Minor damage from rust of foreign materials may be elimi-
nated by polishing surface with a fine emery paper. Replace
cylinder body if necessary.

CAUTION:

Use brake fluid to clean. Never use mineral oll.

BR-25 - o




PARKING DRUM BRAKE (DS17HD) — Rear Disc Brake AD9 Model

Inner diarmeter

SER515A

Breaking in Drum and Lining

1. Using either low or 2nd transmission speed, drive the

unloaded vehicle at approximately 30 km/h (19 MPH) on a
safe, level and dry road.

2. Depress the release button of parking brake lever, then pull
the lever with a force of 98 N (10 kg, 22 Ib). !
3. While holding the lever back, continue to drive the vehicle
100 m (328 ft).
4. Repeat steps 1 through 3 two or three times.

Drum Inspection

Standard inner diameter:
172.0 mm (6.77 in)

Maximum inner diameter:
173.0 mm (6.81 in)

Radial runout (Total indicator reading):
0.07 mm (0.0028 in)

BR-31
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ANTI-LOCK BRAKING SYSTEM

System

Components

Front wheel sensor

Warning lamp

Rear sensor

. Piping

: Harness

Control unit

SBRES16A

Hydraulic Circuit

Front R.H. wheel

Proportioning valve

Master cylinder

(Do not disassemble.

)

Brake booster /

Caliper

Front L.H. wheel

Rear R.H. wheel

Caliper

) i i ) T
Feeling Feeling '
Check valve valve valve Check valve
(Front L.H.) (Front) (Rear) (Rear)
'H?Iief W Relief valve !
valve (Rear)
(Front) . ém
.U ]
o _i; i
o = * E'g; [;’EE 158
CwpE 22
%2 ) Accurnulator AL
[
w0 s . [
Check valve Jr—l

Pump !

olenoid L ¥ {Front) |

valve
(Front
R.H.)

I1IT]

[
(Front [7??‘_1 i  —
v LA @_?R-H-) :D %\
5

Reservoir
(Front)

D.C.

Pump
M) |{Rear)

motor

Reservoir
(Rear)

=

SBRB17A
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ANTI-LOCK BRAKING SYSTEM - l

Removal and Installation

CAUTION:
Be careful not to damage sensor edge and sensor rotor teeth.

FRONT WHEEL SENSOR

Wheel hub
T
/)
il
i
Front Qi
wn

H : Nem (kg-m, ft-Ib)

{U]18-26 (1.8-2.7,13 - 20) \

@ 11-161(1.1-16,8-12)
Sensor rotor

SBR519A
REAR SENSOR
%\—[UJ 43-5.9
: (0.44 - 0.60, 3.2 - 4.3)
Rear speed
sensor
18- 26
{1.8-2.7, 13 - 20} \q‘i
Final drive
Drrive pinion nut
[ 186 - 204 i
Sensor rotor
(19 -30, 137 -217) !.‘3
)
Companion flange
[UJ : N-m (kg-m, ft-Ib} ormpani g
SBR520A

® Remove rear sensor rotor with companion flange after
propeller shaft removal.
Refer to PD section.

BR-35
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ANTI-LOCK BRAKING SYSTEM

Removal and Installation (Cont'd)
ACTUATOR

[ : Nem (kg-m, fr-ib)

SBR521A
® Disconnect 3 connectors and brake tubes.

® For LH. only, remove relay bracket 3 screws.
® Remove 3 nuts fixing actuator to bracket.

BR-36




TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

WORK FLOW
CHECK IN <Reference item
LISTEN TO CUSTOMER DIAGNOSTIC WORKSHEET
COMPLAINTS (See page BR-40.)

1

INVESTIGATE ITEMS YOU
SHOULD CARRY OUT Symptom Chart

RELATED TO EACH (See page BR-41.)
SYMPTOM AND NOTE

1 5

____________________ N ELIMINATE GOOD SYSTEMS Preliminary Check
r ON GOOD PARTS (See pages BR-42 - 44.)
Not self-diagnostic item Self-diagnostic item

Self-diagnosis
(See page BR-45.)

ING CIRCUIT(S) OR PARTI(S)

DETERMINE MALFUNCTION- <

Self-diagnosis

® DIAGNOSTIC

i
|
|
|
I
|
f
|
|
|
i
|
|
! WORKSHEET ; ® Component Parts Location
i (See page BR-40.) ELIMINATE GOOD PART(S), (See page BR-46.)
: ® Diagnostic Procedure(s) HARNESS(ES) OR CONNEC- ® Harness Connector Location
! (See pages BR-50 - 53.) TOR(S) THROUGH ELEC- (See page BR-47.)
| ® Circuit Diagram for Quick TRICALLY TESTING ® Ground Circuit Check
: Pinpoint Check (See page BR-48.)
I (See page BR-49.) Malfunctioning Malfunctioning parts
: harness(es) and ;
i connector(s)
: INSPECTION Diagnostic
| ON THE BASE Procedure(s)
ll OF EACH COMPONENT (See pages BR-54 - 59.)
|
| i
I
: REPAIR REPAIR OR REPLACE
|
[
I
{
f
|
FINAL CHECK

BR-39




TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick

[ and Accurate Repair (Cont’d)
KEY POINTS DIAGNOSTIC WORKSHEET
WHAT ... Vehicle model There are many kinds of operating conditions that lead to
WHEN ... Date, Frequencies customer complaints, even if the system is normal.
WHERE ..... Road conditions A good grasp of such conditions can make trouble-shooting
HOW ... Operating conditions, faster and more accurate.
Weather conditions, in general, feelings for a problem depend on each customer’s
Symptoms information. It is therefore important to fully understand the
symptoms or under what conditions a customer complains.
Make good use of a diagnostic worksheet such as the one

shown below in order to utilize all the complaints for trouble-
shooting.

Worksheet sample

Customer name  MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
Symptoms O Pedal vibration and O O ] O O 0
noise Warning Long Abnormal| A.B.S. A.B.S. A.B.S.
activates stopping pedal doesn’t works works ¥
distance action work but warning| frequently
activates N
Engine conditions 7 When starting [ After starting f
O Engine speed: 5,000 rpm or more 2
Road conditions O Low friction road {3 Snow [ Gravel O Other) %
O Protrusion R
Driving conditions 7 High speed cornering N
O Vehicle speed: Greater than 10 km/h (6 MPH)
O Vehicle speed: 10 km/h (6 MPH) or less
O Vehicle is stopped
Applying brake conditions 0 Suddenly
[J Gradually
Other conditions O Operation of electrical equipment
O Large pedal stroke
O Operation of clutch




TROUBLE DIAGNOSES

Preliminary Check 1

SBH991)

-~

N.G.
— Fill up brake fluid.

(_—_ CHECK 4_\

0.K. & @

¥

Check brake fluid level in reservoir tank.

. N.G.
Repair or replace booster system. 4———

CHECK

Repair brake system. 4£9_

SMAT732A

Check brake system.
Refer to CHECK AND ADJUSTMENT.

lo.K_

N 5MA3644 /

0O.K.

\_SBRO02A

Check brake booster operation and airtight-

ness.
Refer to “Inspection’’ of BRAKE BOOSTER.

N.G.
—* Replace malfunctioning parts.

Check brake pads and rotor.

Refer to ““Inspection’’ of FRONT and REAR

DISC BRAKE.

BR-42

f:,f'.f'%l{«?:.




TROUBLE DIAGNOSES

Preliminary Check 3 Preliminary Check 3, 4 Preliminary Check 4
CHECK CHECK

Fr e R —

N.G.
—— Replace.

S 0.K.
N\ " :
&SBFW?GA& A |L_7/ \_ SBR528A / ’f;
Measure each sensor resistance. Check warning lamp activation. I
0.8-1.2k2 When ignition switch is turned on, warning
lamp turns on.
0O .K. N.G.

Check fuse.
Check bulb condition and remedy.

v

\_ SBR520A ) / 4
Check warning lamp for deactivation.
When engine starts, warning lamp deactivates. (
l 0.K.
\/7
1_‘._:

® Keep engine on and running.

& Remove rear side finisher.
R.H. model: R.H.side
L.H. model: L.H. side

® Count the number of L.E.D. flashes during
5 to 10 second “OFF" period,

l

Go to Self-diagnosis.
(See page BR-45.)

Drive vehicle at 30 km/h (19 MPH) for at
\ least one minute. SBR530A )

0O.K.
—— If Preliminary Check 2 is not performed
and there is abnormal A.B.S. operation,
o SBR529A / perform Preliminary Check 2.

Ensure warning lamp remains off while driving.

BR-44




TROUBLE DIAGNOSES
Diagnostic Procedure 1 (Cont’d)

Check whether engine speed is Yes | Vibration related to sensor may
over 5,000 rpm with vehicle "] cause A.B.S. operation.
stopped.

J No

y —_—
Check whether electrical equip- Yes | Check front wheel sensor shielded
ment switches are operated, ground.

No Refer to Ground Circuit Check.

: N.G. OK.
Refer to Preliminary Check 4 v v
result. Remedy. Replace
Go to Self-diagnosis. (See page control
BR-45.) unit,

Diagnostic Procedure 2

SYMPTOM: Long stopping distance
Refer to worksheet results.

Check if road condition is Yes | Stopping distance may be
‘ slippery with snow or gravel. " longer than vehicles which are
No not equipped with A.B.S.

J"

SBR530A Disconnect actuator connector Yes Refer to Preliminary Check 4
and check whether stopping result,
distance is still long. Go to Self-diagnosis. (See page
No BR-45.)

\ 4
Perform Preliminary Check 1
and air bleeding.

BR-51




TROUBLE DIAGNOSES

Control unit connector

3

Eﬁﬁﬁﬁmﬂmﬂﬂﬂﬂﬁﬁh
H1

=] 14D a9 P 7 T6 T4 [x]

|
=

SBR170B

INSPECTION START
Remove battery negative
terminal connector.

A '

Diagnostic Procedure 7
ACTUATOR SOLENOID (L.E.D. flashing number 1 - 4)

CHECK SOLENOID VALVE
RESISTANCE.

Disconnect control unit con-

=

@

(sle
\7[8]2

Actuator connector

DISCONRECT
L)
€ M4

EA
afs/

S5BR5B45A

nector.

Check resistance between con-
trol unit connector (vehicle side)
terminals,

Flashing number 1:

Terminals @ and @

Flashing number 2:

Terminals 82 and @5

Flashing number 3 or 4:

Terminals @ and

Resistance: 0.7 - 1.6£2

O.K.

E ‘LN.G.

¥

Replace control unit.

Disconnect actuator connector.
Check resistance between
actuator connector {(actuator
side) terminals.

Flashing number 1:
Terminals (8) and (1)
Flashing number 2:
Terminals () and 2
Flashing number 3 or 4:
Terminals & and @
Resistance: 0.7 - 1.6Q)

O K.

N.G.

A 4

Replace actuator.

BR-54

Repair harness between actuator
connector and contro! unit con-
nector.




TROUBLE DIAGNOSES

Control unit connector

INSPECTION START
Remove battery negative
terminal connector.

Diagnostic Procedure 9
ACTUATOR MOTOR RELAY (L.E.D. flashing number 9)

€ . D
. CHECK MOTOR RELAY N'G‘; Disconnect actuator connector.
SBR172B SOLENOID RESISTANCE. Check resistance between
Disconnect control unit con- actuator connector (actuator
8 @'amr connector nector. side) terminals (8 and (3).
DISCONMECT @ Check resistance between con- Resistance: 38 - 4b{)
@ G@ 12 trol unit connector (vehicle side) oK NG
terminals 7 and @8 . I v
Resistance: 38 - 45()
L J Repair harness Replace
E] O.K. between motor
J actuator and relay.
CHECK MOTOR RELAY control unit.
. DEACTIVATION.
SHRB48A Disconnect actuator connector.
— Check continuity between
actuator connector (actuator
side) terminals (4 and .
Yes No
v
Replace motor relay.
v
Check if motor’s fusible link No »| Perform Electrical Components
is blown. Inspection — ACTUATOR.
Resistance: (See page BR-60.)
Approximately 02 0.K. N.G.
v v
Yes Replace

DISCOWMMECT

SBRSS0A

v

Replace fusible fink.

SBRASS1A

BR-56

control unit.

Replace
actuator.

¥
.

T




TROUBLE DIAGNOSES

Diagnostic Procedure 11
CONTROL UNIT (L.E.D. flashing number 16)

( INSPECTION START )
!

Control unit malfunction.

h 4

Replace control unit.

BR-58
A




TROUBLE DIAGNOSES

12

Diagnostic Procedure
C | unit ¢ 1
ontrol uniteonnector @ CONTROL UNIT OR POWER SUPPLY AND GROUND
( ».@m«mmﬁ CIRCUIT (Warning activates but L.E.D. comes off.)
raf1 7L< s[TaDXD o 9 [ 7 [6 DXT4 D2 [
EV ' C INSPECTION START
A€ | )
o @ Al {
4
[ CHECK CONTROL UNIT N-G_'= Check if control unit ““10A" fuse
1 saa| | POWER SUPPLY, is blown.
SBR1 Disconnect control unit con- J Yes No
B ] 1 | nector. y _v
Control unit connector @ Check voltage between control Replace fuse, Repair power
Y R P FE R EE S EY unit connector (vehicle side) supply harness.
DRl s D 7] X4 TXT2[1] terminal (1) and body ground
with ignition switch turned on.
TS. 0.K.
B3 !
D © N.G.
EED CHECK ALTERNATOR L » Check if other warnings activate.
TERMINAL VOLTAGE.
Disconnect control unit con- "Yes J, No
= SBR17%8B tor.
gilc Okl' | b Hepair harness Malfunc-
Control unit connector {13 -ec voltage e‘twcj.‘en c?ntrol between alter- tioning
unit connector (vehicle side) nator and alternator.
SRR DI E/zﬂ@%g]z . J terminal (5 and body ground control unit
after engine starting. '
Voltage: 6V or more
lag)
e Jox
DISCONMECT N.G.

€

SBR176B

Check continuity between

control unit connector (vehicle
side) terminal @) and body
ground with ignition switch

IIOFFII'

0.K.

v
Replace control unit.

BR-59

Repair ground harness.




TROUBLE DIAGNOSES

Solenoid valve. Motor relay indicator

indicatgr f Power supply
é?b_ indicator
O
ABS CHECKER % @/ ;
PRESSURE Main switch
DEC

on

2 en
- aR :
NE pmity, « KEE®
¥ AL L @/
\ ofe
a
o

4 QN DFE

a
Checker:

S
Harness:

\— Motor switch
3,4 select switch

KV888P 1000
KV399P1010

SBREGOA

v

Connect A.B.S. checker to
actuator connector and vehicle
harness with battery terminal
connected and all checker switch

P« =

(g S

Al connectar
’,//’ /
i

/

ity
ZI Checker
L Bl
7J% connector

turning off,
Use harness for 3 channel.
Set select switch to 3 channel.

h 4

Turn checker power supply
switch on.

Check power supply indicator
for coming on.

Nao

¥

Electrical Components Inspection
ACTUATOR (Not self-diagnostic item)

Q INSPECTION START )

Replace battery with fully

Yes
v

Check checker valve relay

indicator for coming on.

No

charged new one, if checker
connection is correct.

Replace solenoid valve relay,

Yes

h 4

Select one valve.

Select pressure decreasing
position by switch then turn .
motor switch on.

Turn motor switch off.

Select pressure increasing
position.

if checker connection is correct.

5BR561A

F

Repeat so that all
valve will be performed.

CAUTION:

Do not hold switch at the
pressure decreasing position
for more than 5 seconds.
Otherwise, solenoid valve
may be overheated and
damaged.

!

Check motaor relay indicator
for coming on while motor
switch is turned on.

No

B

Replace motor relay, if checker

Yes

v

Check motor for operational
sound beside the actuator in a
guiet place.

4
—Checker

SBRE62A

No

hd

connection is correct.

|

Replace actuator as assembly,

Yes

'

Bring checker in the vehicle and
depress the brake pedal.

Repeat step .

BR-60

if Diagnostic Procedures 7 - 12 are
already performed and checker

connection is correct,

Valve select switch position RR
is used for 4 channel checking.
In the case of 3 channels, brake
pedal vibration or depression
will not accur in position RR. It
will occur, however, in position
RL.




TROUBLE DIAGNOSES | )

Electrical Components Inspection (Cont'd)
@

N.G.: No vibration

Check brake pedal for vibration —| Change operating valve with
while motor switch is turned on. motor switch “ON’ and check
O.K.: Vibration for pedal vibration.
| N.G.: No{/ibration

0 .K.: Vibration

Replace actuator as assembly,

Y ; , N.G.
Check brake pedal for depression
when select pressure increases.

oK.

Replace actuator as assembly.

h 4

h 4

Actuator works normally.

k BR-61 : |




CLUTCH

SECTION c L

CONTENTS

PRECAUTIONS AND PREPARATION e CL- 2
CLUT CH SY ST EM e e CL- 4
INSPECTION AND ADJUSTMENT e CL- 5
HYDRAULIC CLUTCH CONTROL i CL- &
CLUTCH RELEASE MECHANISM CL- 8
CLUTCH DISC AND CLUTCH COVER e e, CL-10
SERVICE DATA AND SPECIFICATIONS (S.D.S.) e CL-12




PRECAUTIONS AND PREPARATION

Preparation (Cont’'d)
COMMERCIAL SERVICE TOOLS

R

Tool name

Description

Bearing puller

Removing release bearing

-(«mmr‘{mmuumumo

Bearing drift

& Installing release bearing
R

a: 50 mm (1.97 in) dia.

[
i
‘

CL-3

il
s
Rl
o




/* Clutch master
/ cylinder
&0
>

el

L
= jood
1 s
-y Clevis pin ®/
Chutch pedal —
Withdrawal lever /"
@ [ : Nm tkgm, by
b D L Apply lithium-based grease
a
&

including molybdenum disulphide.

/ Pedsl bracket
/
T //%
"

(O] 16 - 22

{16-2.2,12 - 16)

"
N %/[C‘Ja-n
A {0.8-1.1,6.8-8.0)

Return spring

Lock nut
[Ol6-22016-2.2,12-186)

@

" Pedal stopper

Clutch cover —
Snap pin

Release
bearing .

fﬁ Ciutch disc

—Operating cylinder
AT 6-10i06-10,43.7.2)

//
@ 17 -20 (1.7 - 2.0, 12 - 14}

™ Bleeder screw

6-10(06-1.0,43-7.2)
“Clutch connector

W3LSAS HOLNTO




HYDRAULIC CLUTCH CONTROL

Clutch Master Cylinder (Cont’d)

INSPECTION

® Check cylinder and piston rubbing surface for uneven wear,
rust or damage. Replace if necessary.

@ Check piston with piston cup for wear or damage. Replace if

necessary.

® Check return spring for wear or damage. Replace if neces-
sary.

® Check reservoir for deformation or damage. Replace if
necessary.

® Check dust cover for cracks, deformation or damage.
Replace if necessary.

Operating Cylinder

Bleeder screw

] 6-10Nm

(0.6 - 1.0 kg-m, 4.3 - 7.2 ft-lb)

Y Push rod

Dust cover

) @‘%\3 e
< 2 Qperating cylinder

T ® Rubbing surface to piston assembly

Piston spring
Piston assembly

. o REe
Piston cup R _
C‘/ (R) : Apply rubber grease.

SCL356

INSPECTION

® Check rubbing surface of cylinder for wear, rust or damage.
Replace if necessary. '

@ Check piston with piston cup for wear or damage. Replace if

necessary.

® Check piston spring for wear or damage. Replace if neces-
sary.

® Check dust cover for cracks, deformation or damage.
Replace if necessary.

CL-7




CLUTCH RELEASE MECHANISM

Dust cover

Withdrawal
lever

Retainer ~
/’ @ spring w

Holder spring

Release sleeve

“— Release bearing
(L) : Apply lithium-based grease including molybdenum disulphide.
5CL326

f.,
]
B4
%

T E rmeids

REMOVAL AND INSTALLATION
® Install retainer spring and holder spring.

SCL217

® Remove release bearing.

® Install release bearing with suitable drift.

5CL222

CL-8

T T

e g e T

i
A
:




CLUTCH RELEASE MECHANISM |

INSPECTION

® Check release bearing to see that it rolls freely and is free
from noise, cracks, pitting or wear. Replace if necessary.

® Check release sleeve and withdrawal lever rubbing surface
for wear, rust or damage. Replace if necessary.

LUBRICATION

® Apply recommended grease to contact surface and rubbing
a surface.

Too much lubricant might damage cluteh disc tacing.

- Pack this recess.

2 ‘ EZR (D) : Apply lithium-based grease including i
f«f molybdenurn disulphide. sCcL223 j

pols '
o |
2y i
-

CL-9 J'




PREP AR AT ON e e e EF
PREC AU T ION S e e EF
ENGINE AND EMISSION CONTROL OVERALL SYSTEM ... EF
ENGINE AND EMISSION CONTROL DESCRIPTION ..., EF
ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION ... EF
IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION ... EF
TROUBLE DIAGNOSES e EF
FUEL INJECTION CONTROL SYSTEM INSPECTION ... EF
EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model) ................. EF
CRANKCASE EMISSION CONTROL SYSTEM e EF
SERVICE DATA AND SPECIFICATIONS (S.D.S.) o, EF

ENGINE FUEL &

EMISSION GONTROL SYSTEM

SECTION EF & Ec

CONTENTS

0 20 Qo {0 Lo Ro Qo o Do Qo Qo

When you read wiring diagrams:

® Read Gl section, “HOW TO READ WIRING DIAGRAMS”,

® See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW
FLOW CHART IN TROUBLE DIAGNOSES”.

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

EC-
EC-
EC- 9
EC- 14
EC- 25
EC- 32
EC-129
EC-132
EC-134
EC-136

W N




PREPARATION

SPECIAL SERVICE TOOLS

Tool number

Descripti
Tool name anpton

KV109D10S0 Measuring ignition timing

Ignition timing

adapter coil set

@ KV109D0010
Ignition timing
adapter coil

@ KV109D0015
Adapter harness

KV109D0020 Red LED.— g "‘"-_"'j"'@—hGreen Reading self-diagnosis indication

LR L.E.D.
Checker Box V—““—H Buzzer

switch

EF & EC-2




PRECAUTIONS

E.C.U.

BATTERY

Do not disassemble E.C.C.S. control
unit. (E.C.U.)

Do not turn diagnosis mode selector
forcibly.

If a battery terminal is disconnected,
the memary will return to the ROM
value, The E.C.C.S. will now start to
self-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However,
this is not an indication of a problem
Do not replace parts because of a
slight variation. {Model with catalyzer)
Do not apply undue force to
mounting bracket.

Before connecting or disconnecting
E.C.U. connector, make sure red and
green L.E.D.s are off after turning
ignition key off,

Always install specified E.C.U. on car;
otherwise, erronecus engine
operation may result.

Disconnect connector by pulling it
(not the harness) straight out.

Always use a 12 volt battery as
power source.

Do not disconnect battery cables
while the engine is running.

Do not reverse polarity of battery

when connecting it. Otherwise, E.C.U.

and/or injectors may be burned.

E.C.C.S. HARNESS HANDLING

Securely connect E.C.C.S. harness
connectors.

A poor connection can cause
extremely high voltage to develop in
the coil and condenser. resulting in
damage to ICs.

Keep E.C.C.8. harness at least 10 cm
(3.8 in) away from adjacent
harnesses, to prevent an EC.C.S.
system malfunction due to receiving
external noise, degraded operation of
ICs, etc,

Keep E.C.C.S. parts and harnesses
dry.

Before removing parts, turn off
ignition switch and then disconnect
battery ground cable.

Before connecting connector. make
sure all pins are straight.

WIRELESS EQUIPMENT

]

2)

3)

4)

When installing a C.B. ham radio or a
mobile phone, be sure to observe
the following, as installation location
may affect the electronic control
systems.

Keep antenna as far as possible
away from electronic control units.
Keep antenna feeder line more than
20 cm (7.8 in) away from harness of
electronic controls.

Do not let them run parallel for a
long distance,

Adjust antenna and feeder line so
that standing-wave ratio can be kept
smaller,

Be sure to ground radio to vehicle
body

EF & EC-3

E.C.C.S. PARTS HANDLING

@ Handle air flow meter carefully to
avoid damage.

® Do not disassemble air flow meter.

® Do not clean air flow meter with
detergent.

® Do not shoek or jar the crank angle
sensor.

INJECTOR

® Do not disconnect injector harness
connectors with engine running.

® [o not apply battery power directly
to injectors; otherwise injectors will
be damaged.

FUEL PUMP

e Do not cperate fuel pump when there
is no fuel in lines.

® Do not reuse fuel hose clamps.

e Tighten fuel hose clamps to the

specified torque.

WHEN STARTING

Do not depress accelerator pedal
when starting.

Immediately after starting. do not rev
up engine unnecessarily.

Do not rev up engine just prior to
shutdown.

SEF398H




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

SEF395H

EF & EC-4




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart
" E.C.C.S. CONTROL

" sensor T
f Crank angle sens Fuel injection & .
. . Injectors
: mixture ratio control
i
t
!
: | Air flow meter
lgnition timing control Power transistor
) l Engine temperature sensor —
Auxiliary air control
Idle speed control
P (A A.C.) valve
Exhaust gas sensor” —
Fuel pump control > Fuel pump
anition switch »
Air regulator control Air regulator
| Idie switch —
Acceleration cut Air conditi.oner el
| o rela
Throttle sensor -»| E.C.C.S. control M
control
unit
Air conditioner switch Exhaust gas sensor Inspection lamps
ion itc —» . . . .
monitor® & self-diagnosis (On the control unit)
Neu_tral switch (M/T) —» Fuel pressure control Pressure regulator (P.R.)
Inhibitor switch (A/T) control solenoid valve
Vehicle speed sensor g
Detonation sensor
Battery — *Model with catalyzer
® Ajr flow meter
® Engine temperature sensor

Fail-safe function

EF & EC-7




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION !

e Power Transistor

The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and off,
inducing the proper high voltage in the secondary circuit.

SEF974E
1 Air Regulator
) <~ Bimetal The air regulator provides an air by-pass when the engine is
Terminal . .
N ‘ cold for a fast idle during warm-up.
\ . ,Slide plate A bimetal, heater and rotary shutter are built into the air

regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close

t the by-pass port. The air passage remains closed until the
tow | engine stops and the bimetal temperature drops.
SEF937E
[ F.I.C.D. solenoid valve Idle Air Adjusting (l.A.A.) Unit
The LAA. unit is made up of the A.A.C, valve, F.1.C.D. sclenoid
Idle adjusting valve and idle adjust screw. It receives the signal from the E.C.U.
serew and controls the idle speed at the preset value.
The F.LC.D. solenoid valve compensates for changes in idle
speed caused by the operation of the air compressor.
~AALC alve
SEF408H

— Auxiliary Air Control (A.A.C.) Valve

The E.CU. actuates the A.A.C. valve by an ON/OFF pulse. The
longer that ON duty is left on, the larger the amount of air that
will flow through the A.A.C. valve,

SEFD40E
Vehicle Speed Sensor
T . . . .
Magnetic line ‘ Ehg l\‘/lehlole speed sensor provides a vehicle speed signal to the
* 7  Reed Reed T . .
_ s ewitch  _ _5._%_ ewitch The speed sensor consists of a reed switch and a speedometer
TS — pinion, which are installed in the transmission, and transforms

N e
.

vehicle speed into pulse signals.

> ; ', Magnetic
. L ———  line
J ‘-._\/N N e
s S
Field plate Field plate
SEF624B

EF & EC-12




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

o
7/77%_‘”2

(T
é ;

FL
[l

/
/Piezoelectric
N element
| \
. SEF6268B
L.
™ —Plunger ]
™,
=
SEFO16F
—
t Fuel outlet
t Fuel inlet
SEF250A
1

—

-

Detonation Sensor

The detonation sensor is attached to the cylinder block and
senses engine knocking conditions.

A knocking vibration from the cylinder block is applied as
pressure to the piezoelectric element. This vibrational pressure
is then converted into a voltage signal which is delivered as
output.

Pressure Regulator (P.R.) Control Solenoid
Valve

The solenoid valve responds to the ON/OFF signal from the
E.C.U. When it is off, a vacuum signal from the intake manifold
is fed into the pressure regulator. When the control unit sends
an ON signal, the coil pulls the plunger downward and cuts the
vacuum signal. :

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Carbon Canister (For catalyzer model)

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

Check Connector for E.C.C.S. Checker Box

The check connector for E.C.C.S. Checker Box is in the vicinity
of the fuse box.

EF & EC-13




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

Crank angle sensor

. Amount of intake air
Air flow meter ’

] Engine coolant temperature
Engine temperature sensor —

Throttie valve idle position

Idle switch >
E.C.C.S.
Density of oxygen in exhaust gas _
Exhaust gas sensor 9 —y| control —»| Injector
unit

Start signal

Ignition switch

Battery voltage
Battery »

Throttle valve opening angle
Throttle sensor — g ang

Throttle valve opening speed

Vehicle speed

Vehicle speed sensor

h

BASIC FUEL INJECTION CONTROL

The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the E.C.U. The
basic amount of fuel injected is a program value mapped in the
E.C.U. ROM memory. In other words, the program value is
preset by engine operating conditions determined by input
signals (for engine rpm and air intake) from both the crank
angle sensor and the air flow meter.

VARIOUS FUEL INJECTION INCREASE/DECREASE
COMPENSATION

In addition, the amount of fuel injection is compensated for to
improve engine performance under various operating conditions
as listed below:

< Fuel increase>

1) During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

< Fuel decrease™>

1) During deceleration

EF & EC-14




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

[CLOSED-LOOP

CONTROL

Feedback 5|gna|

Exhaust
(om
sensor

Combustion

C C.5.
contral
unit
Injection pulse

Injector

Fuel injection

SEF6398

No. 1 cylinder

J_/[ﬁ Injection pulse

B

Na. 2 eylinder

No. 3 cylinder I-L

No. 4 cylinder I_L
SEF976E f=——1 engine cycle ——a]

Fuel Injection Control (Cont’d)

MIXTURE RATIO FEEDBACK CONTROL (For catalyzer
model)

Mixture ratio feedback system is designed to precisely control
the mixture ratio to the stoichiometric point so that the
three-way catalyst can reduce CO, HC and NOx emissions. This
system uses an exhaust gas sensor in the exhaust manifold to
check the air-fuel ratio. The control unit adjusts the injection

‘pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed-loop control condition. The
open-loop control condition refers to that under which the
E.C.U. detects any of the following conditions and feedback
control stops in order to maintain stabilized fuel combustion.
Deceleration

High-load, high-speed operation

Engine idling

Malfunctioning of exhaust gas sensor or its circuit
Insufficient activation of exhaust gas sensor at low engine
temperature

) Engine starting

arN

[22]

MIXTURE RATIO SELF-LEARNING CONTROL (For
catalyzer model)

The air-fuel ratio feedback control system monitors the air-fuel
signal transmitted from the exhaust gas sensor. This feedback
signal is then sent to the E.C.U. to control the amount of fuel
injection to provide a basic air-fuel ratio as close to the
theoretical air-fuel ratio as possible. However, the basic air-fuel
ratio is not necessarily controlled as originally designed. This is
due to manufacturing errors (e.g., air flow meter hot wire) and
changes during operation (injector clogging, etc.) of E.C.C.S.
parts which directly affect the air-fue! ratio.

Accordingly, a difference between the basic and theoretical
air-fuel ratios is quantitatively monitored in this system. It is
then computed in terms of “fuel injection duration” to auto-
matically compensate for the difference between the two ratios.

FUEL INJECTION TIMING
Fuel is injected once a cycle for each cylinder in the firing order.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Fuel Injection Control (Cont’d)

] When engine temperature is low, engine starts, or engine load
is heavy, fuel is injected into all four cylinders simultaneously
No. 1 t:ylinder—rl _JL JL twice a CYCIE.
No. 2 cvlinder—ﬂ— b - N
No. 3 cylinder_n_ I1 L
No. 4 cylinder_n_ JL L
l—-—1 engine cycleﬁvi

SEF841D

FUEL SHUT-OFF

Fuel to all cylinders is cut off during deceleration or high-speed
operation.

Ignition Timing Control
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position R

>

Crank angle sensor

Air flow meter

’f Amount of intake air

: —1 Engine coolant temperature
Engine temperature sensor »
E.C.C.S
control F——————* Power transistor
. ~ | Throttle valve idle position ;
Idle switch P unit
Detonation signal
Detonation sensor — —»
. - Start signal
Ignition switch E— : —
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pressure Regulator Control (Cont’d)

SYSTEM DESCRIPTION

The fuel “pressure-up’ control system briefly in-
creases fuel pressure for improved starting per-
formance of a hot engine. Under normal operating
conditions, manifold vacuum is applied to the fuel
pressure regulator. When starting the engine,

however, the E.C U. allows current to flow through
the ON/OFF solenoid valve in the control vacuum
line, opening this line to the atmosphere. As a
result, atmospheric pressure is applied, throttling
the fuel passage to increase fuel pressure.

START
ON
Ignition
switch OFF |
1
1
' ON
Solenoid OFF OFF
valve e ——
! |
| [
Operates |
Does not Does not
Pressure operate operate
regulator ——
control j |
system II |
| |
: !
)
| 180 sec. —
SEF410H

Acceleration Cut Control
INPUT/OUTPUT SIGNAL LINE

Throttle valve opening angle
Throttle sensor

Engine speed
Crank angle sensor g P

E.C.C.S.
Air conditioner
control
. relay
unit

SYSTEM DESCRIPTION

When E.C.U. detects heavy load conditions, air
conditioner is turned off for a few seconds.

This system improves acceleration when air con-
ditioner is used.

¥
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Sensor Heater Control (For
catalyzer model)
INPUT/OUTPUT SIGNAL LINE

Engine speed

Crank angle sensor

—

Air flow meter Amount of intake air
ir flo _

3ol

E.C.C.S.

» control Exhaust gas sensor heater

k4

Engine coolant temperature

unit

Engine temperature sensor

SYSTEM DESCRIPTION

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

Fail-safe System

AIR FLOW METER MALFUNCTION

if the air flow meter output voltage is above or
below the specified value, the E.C.U. senses an air
flow meter malfunction. In case of a malfunction,
the throttle sensor substitutes for the air flow
meter.

Though air flow meter is malfunctioning, it is
possible to drive the vehicle and start the engine.
But engine speed will not rise more than 2,000

ENGINE TEMPERATURE SENSOR
MALFUNCTION

When engine temperature sensor output voltage is
below or above the specified value, engine tem-
perature is fixed at the preset value as follows:

rom in order to

inform the driver of fail-safe
system operation while driving.

Engine condition Engine tempoerat:re preset value
C(F)
Start 20 (68)
Running 80 (176)

Direct Ignition System

This system has no conventional distributor and
high-tension wires. Small, very efficient ignition

coils are fitted directly to each spark plug.

OFF|ACC|ON]ST
y
Ignition g g ? _J l__‘
switch -] _3_ . .
: %Tﬂ} Power transistor relay
6 —-
E.C.C.5. =
relay To starter -—¢ :
43 49
; 16 | —
Crank angle—»| E.C.U. 2[ ] Power . No. 1
sensor 3 transistor
11"
Battery L \gnition _/
coil
i Engine
Air flow g / No. 1
= meter termperature Spark plug
= - SEF422G




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

SEF412H

R.H. model
-~ Check connector
_.for tachometer

SEF414H

Direct Ignition System (Cont’d)
CHECKING IGNITION TIMING AND IDLE SPEED
Checking idle speed
ldle speed:

M/T: 850+ 50 rpm

A/T: 850+50 rpm (in “N” position)
If idle speed is not within specific value, refer to IDLE
SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION.
® METHOD A (With pulse type tachometer)

Clamp loop wire as shown.

® METHOD B (With voltage type tachometer)
1. Disconnect check connector for tachometer.

2. Connect tachometer using suitable tool.

Checking ignition timing

Ignition timing: 15° +2° B.T.D.C.
If ignition timing is not within specific value, adjust ignition
timing as shown. :

& METHOD A (Without Tool)
1. Remove ornament cover.

EF & EC-22




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

15° B.T.D.C.

SEF131F

Cut.

Suitable
high-tansion wire

Insulating tape

Approx.
12 (0.47)

\"”’1.18\
Approx, pAppro* 30!
14 (0.55) Unit: mm {in}
SEFAS7F

Direct Ignition System (Cont’d)

2. Remove No. 1 ignition cail.

3. Connect No. 1 ignition coil and No. 1 spark plug with
suitable high-tension wire as shown, and clamp this wire
with timing light clamp.

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

For above procedures, enlarge suitable high-tension wire end
with insulating tape as shown.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

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

2. Connect Tool and clamp wire as shown.

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

SEF455F
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Preparation Notice

Make sure that the following parts are in good 1. Turn off air conditioner and headlamps.

condition. 2. During checking and adjusting, make sure

e Battery engine is at normal operating temperature.

e Ignition system 3. Set shift lever in “Neutral” position (“N” or “P”"

e Engine oil and coolant levels position for automatic transmission).

e Fuses 4. Engage parking brake and lock both front and

e E.C.C.S. harness connectors rear wheels with wheel chocks.

e Vacuum hoses 5. Measure “CO”% with air cleaner installed.

e Air intake system 6. When measuring “CO” percentage, insert
(oil filler cap, oil level gauge, etc.) probe more than 40 cm (15.7 in) into tailpipe.
Fuel pressure 7. Make sure fuel pressure regulator control

Engine compression
Throttle valve
Fuel pressure regulator control system

system does not operate.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

3

Make sure that inspection lamp (Green) on control
unit goes on and off periodically more than 9
times during 10 seconds at 2,000 rpm under
no-load. (Select mode I or I1)

0.K. [N.G.

=_7) <>_ Run engine at about 2,000 rpm for about 2
i3 minutes under no-load.

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

Red Green L

SEF433D

Set the diagnosis mode of E.C.U, to No. 2 mode
and check that inspection lamps (Red and Green)

on control unit blink at 2,000 rpm under no-load. No
They should blink simultaneously,
Yes
v

( INSPECTION END ) ©

!

Check exhaust gas sensor harness:
1) Turn off engine and disconnect battery ground

ot ﬂ_"‘ﬁn_]] % € cable.

2) Disconnect connector from Control Unit.
-y 3) Disconnect exhaust gas sensor harness connector
@ EED and connect terminal for exhaust gas sensor
<>' harness connector to ground with a jumping

-—Jumper wire .
per lr wire.

4) Check for continuity between terminal No. 29 H
and ground metal on vehicle body. 1
B) Connect Control Unit connector and battery
ground cable. :

SEF547H

Continuity exists «.cernveoreiiesisssreneas
Continuity does not exist

0O.K.

hd

Rep/frir or replace E.C.C.S. harness.
i

® Disconnect engine temperature sensor harness
connector.

® Connect a resistor (2.5 k2) between terminals -
of engine temperature sensor harness connector. i

® Disconnect A.A.C. valve harness connector. ,

A 4

SEF333C l

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

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

|

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

b

Check “"CO"“%

ldle CO: Less than 8%
Make sure engine runs smoothly,

After checking CO%

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

2) Connect engine temperature senisor harness con-
nector to engine temperature sensor.

3) Connect A.A.C. valve harness connector.

N,G,l ' 0.K.

Connect exhaust gas sensor harness connector.

v

Replace exhaust gas sensor and make sure that in-
spection lamp {Green) on control unit goes on and
off more than 9 times during 10 seconds. (2,000

rpm)
N.G. O.K.
v L
Replace E.C.U. 3 —»

© —»| Replace air flow meter.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

1

Disconnect A.A.C. valve harness connectar.

!

Adjust idle speed to 800 rpm by turning idle speed i
adjusting screw,
__ !

Connect A.A.C. valve harness connector.

SEF647H
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

For non-catalyzer model
[without “CO""-meter]

SEF648H

PR
'_-A.A.C.mh_%
V&S

SEF647H

C INSPECTION START )

v

Confirm that engine is at normal operating tem-

perature,
!

Check and adjust idle speed and ignition timing.

SEF457C

ldle speed: rpm M/T 850£50

A/T 850250 (in “N’* position)
Ignition timing: 15°t2° B.T.D.C.
Refer to page EF & EC-22.

v

Turn off engine and remove air flow meter from

vehicle,
!

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

!

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

¥

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

run engine at idle.

Adjust mixture ratio with engine speed set at
maximum by turning variable resistor.

!

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

Y

Check idle speed.

N.G.

Idle speed: rpm M/T 850450
A/T 85050 (in ““N* position)

0.K.

v

Stop engine.

( INSPECTION END )

Disconnect A A.C, valve harness connector.

F 3

'

Adjust idie speed to 800 rpm by turning idle speed

adjusting screw,

Connect A.A.C. valve harness connector.
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TROUBLE DIAGNOSES

it
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TROUBLE DIAGNOSES

KEY POINTS
WHAT ... Vehicle & engine model
WHEN . Date, Frequencies
WHERE ..... Road conditions
HOW ... Operating conditions,
Weather conditions,
Symptoms

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to
malfunctions on engine components.

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.

Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-
shooting.

Worksheet sample

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage (kilometer)
Incident Date Manuf. Date In Service Date
O Impossible to start [J No combustion 0O Partial combustion
.- 0 Partial combustion affected by throttle position
(| |
Startability O Partial combustion NOT affected by throttle position
O Possible but hard to start [d Others [ ]
. ] No fast idle O Unstable O High idle O Low idle
O Idling
O Others [ ]
Symptoms
O Stumble O Surge O Detonation O Lack of power
O Driveability J Intake backfire [ Exhaust backfire
O Others [ ]
J At the time of start O While idling
] Engine stall 0 While accelerating O While decelerating
[J Just after stopping ] While loading
Incident occurrence (1 Just after delivery 0 Recently
O In the morning O At night O In the daytime
Frequency O All the time [J Under certain conditions O Sometimes
Weather conditions O Not effected
Weather O Fine J Raining O Snowing O Others [ ]
Temperature O Hot [0 Warm O Cool 7 Cold O Humid °F
Engine conditions O Cold O During warm-up O After warm-up
. L L ] IR B 1 | n J
Engine speed 2,000 4,000 6,000 8,000 rpm
Road conditions 0 In town El In suburbs O Highway O Off road {up/down)

Driving conditions

[ Not affected
[0 At starting

O While accelerating
J While decelerating

Vehicle speed

[J While idling O At racing
[J While cruising
O While turning (RH/LH)

USRS VO SO N SR R RN SR |
0 10 20 30 40 50

1 4'
60 MPH

Check engine light

O Turned on

] Not turned on
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TROUBLE DIAGNOSES

Diagnostic Table |
To assist with your trouble diagnoses, some typical diagnostic procedures for the following symptoms are

described.

REMARKS

In the following pages, the numbers such as @, @ in the above chart correspond to those in the
service procedure described below.
Possible causes can be checked through the service procedure shown by the mark “O”".

[

EF & EC-38




TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 2| Impossible to start — partial combustion

POSSIBLE CAUSES 000 0606
SPECIFICATIONS Mixture ratio ololo ]

Fuel pressure (too low) O

Ignition timing Q |
FUEL SYSTEM Fuel pump (@)

Fuel pump relay (open circuited) O

Injectors {clogged) O

SERVICE PROCEDURE

LISTEN LISTEN

(1) N.G

— s Check fuel pump and/or

N.G. . _
-+ Check injector circuit,

related circuits. {Seepage EF & EC-112.]
3 @ [See page EF & EC-102.] /
G‘(__-o
oy,
Fuel pump Injector
SEF279G SEF 280G
Listen for fuel pump Listen for injector operating
operating sound. sound,
0K, ) APPLY 0.K. MEASURE
S - o Fuel pressure gauge
@ VACUUM |
PRESSURE Improved g
- -
SEF291G SEF286G
Remove vacuum hase from Connect vacuum hose to
pressure regulator, and pressure regulator and
apply vacuurn and/or measure fuel pressure.

pressure, and try to start.

—— Adjust ignition timing. B N
Check idl 1

[Seepage EF & EC-22.] et idle mixture

j [Seepage EF & EC25.]

Check ignition timing.
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION 10

Diagnostic Table (Cont’d)

Abnormal idling — low idle (after warm-up)

POSSIBLE CAUSES
N

SPECIFICATIONS Mixture ratio

0|0 00006
ol | Jo

Ignition timing (too retarded)

INTAKE SYSTEM Throttle chamber (with ports ¢clogged)

Throttle valve (clogged)

CONTROL SYSTEM | Crank angle sensor

Air flow meter
P

Engine temperature sensor

e

SERVICE PROCEDURE

|

CHECK

Timing
light
-~

3

SEF284G
Check ignition timing.

Check blow-by hose for

lN-G- clogging. NG,

Adjust ignition timing.
[See page EF & EC-22.]

Clean or replace the hose.

APPLY
(5] Improved
— 4 Check idie mixture
€@ VACUUM ratio,
PRESSURE [See page EF & EC-25.]
Pressure No change
regukator ——* Check load signal circuit.
SEF291G [See EL section.]
Apply vacuum/pressure to
pressure regulator after \
disconnecting vacuum

hose, and check idling.

RUN

7]

"éga'] ;él_ @
fgnition

Engine temp.  switch
s&nsor SEF292G
Start and run engine with
engine temp. sensor connector
disconnected.

START
N.G

CHECK

Throttie chamber

Check throttle chamber
ports for clogging.

lN.G.

Clean the ports.

PERFORM
Self-diagnosis
Mode 111

(6]

Self-diagnosis
Mode V
T

L e

SEF285G

Perform self-diagnosis Modes
Il and V (for air flow meter,
and engine temp. sensor.)

lN.G.

Check the malfunctioning
parts and/or circuijrs.

[See page EF & EC-84
(air flow meter},

b page EF & EC86

{engine temp. sensor).]

CHECK

Throttle chamber

(4]

“Throttie valve
290G

Check throttle valve for
clogging.

N.G.

Clean the valve.
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 11 rAbnormaI idling — high idle (after warm-up)

2 POSSIBLE CAUSES 00006000000

SPECIFICATIONS Mixture ratio Q|0 [ E®) O

‘_ Ignition timing (too advanced) @]

INTAKE SYSTEM Air duct (leaks) &
?rottle chamber (air leaks) @]
Throttle valve (stuck control wire) o
Intake manifold (gasket) (air leaks) O
Air regulator (stuck open) (@)
A_A.C. valve O
m.C_D. solenoid (remaining ON) O
._(.:—ONTROL SYSTEM | Crank angle sensor @]
Air flow meter (@]
Engine temperature sensor O (O
Idle switch {remaining OFF) O Q
OTHERS Battery (voitage too tow) !
SERVICE PROCEDURE
CHECK CHECK CHECK CHECK
Timing Leak © A ° Throttle chamber
light ~ ir regulator < hrottle chambe
= - Y'
K Air duct %’Q‘:@ -
SEF284G SEF289G

Check ignition timing.

lN.G,

Adjust ignition timing.
[See page EF & EC-22.)

REMOVE

(5]

e

] Pressure
regulator
SEF291G
Remove vacuum hose from
pressure regulator, and try 1o start.

solenoid

SEF981F

Check terminal voltage of
F.I.C.D, solenoid while
idling,

Check the part and/or circuit,
[See HA section.]

N.G.l

SEF301G
Check intake system for
air leaks. lO'K‘

Check throttle wire for
rough sliding.

Repair/replace the part.

MEASURE
improved (@
| I
Fuel pressure

Connect vacuum hose to
pressure regulator and
measure fuel pressure,

Check idle mixture
ratio,
{See page EF & EC-25.]

0 PERFORM
Self-diagnosis
Mode IV

SEF293G
Make sure air regulator
stays closed after warm-up.
N.G.

Check air regulator and/or
its circuit,

[See page EF & EC-110.]
o CHECK

Check AAC. valve
‘and/or its circuit
[See page

EF & EC-1086.]

PERFORM

Self-diagnosis
Mode 111

Perform se!f-diagnosis
Mode IV (for idle switch).

lN.G.

Check the idle switch circuit.

[See page EF & EC-94.]

Perform self-diagnosis Mod
III (for engine temp, sensor,
crank angle sensor and

air flow meter).

N.G.
—»
e

Check throttie chamber
ports and valve for clogging.

lN_G.

Clean the ports and/or
throttle valve.

Check sensor circuit, #— ———
[See page EF & EC-86

(engine temp. sensor),

page EF & EC-82

{crank angle sensor),

page EF & EC-84

{air flow meter).]

Ignition
switch
SEF292G

Start with engine
temp. sensor connector
disconnected,

Engine temp.
sensor

‘ |
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION 12

Diagnostic Table (Cont'd)

Unstable idling — before warm-up

POSSIBLE CAUSES 00 00| o
SPECIFICATIONS Mixture ratio O |0
Ignition timing 0O
INTAKE SYSTEM Air regulator (not open enough) O
A.A.C. valve O
CONTROL SYSTEM | Engine temperature sensor olo
SERVICE PROCEDURE
CHECK CHECK
0 : N.G. N.G.
Timing g ——p Adjust ignition timing. Air regulator ——» Check air regulator and/or
light [See page EF & EC22.] its circuit.
a

E SEF28B4G

Check ignition timing.

APPLY

(3]

4 VACUUM
PRESSURE

Pressure
regulator

SEF291G

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

PERFORM

Self-diagnosis
Mode I1I

SEF285G

Perform self-diagnosis
Mode III (for
engine temp. sensar).

[See page EF & EC-110.]

SEF 293G
Make sure air regulator
stays open before warm-up.

CHECK
Iimproved
—— Check idle mixture
ratio. Check A.A.C. valve

and/or its circuit.
[See page
EF & EC-106.]

[See page EF & EC-25.)

Check sensor circuit.
[See page EF & EC-86.]

RUN \

(6 .
N.G. START| Ny G.
2im)
lgnition
Engine temp.  switch
sensor SEF292G

Start and run engine with
engine temp, sensor
connector disconnected.
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TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 14

Poor driveability — stumble (while accelerating)

POSSIBLE CAUSES

o

(2]

olole/o/eo

SPECIFICATIONS Mixture ratio

o} o} e}

X

Fuel pressure

O

FUEL SYSTEM Fuel filter (clogged)

Fuel line {clogged) |

Injectors (clogged) ' [

ololololole

IGNITION SYSTEM | Power transistor

0]

Ignition coil

Spark plugs (ignition leaks, improper gap)

INTAKE SYSTEM Air duct (leaks)

CONTROL SYSTEM | Crank angle sensor

Air flow meter

Engine temperature sensor

Exhaust gas sensor

Idle switch (remaining OFF)

OTHERS Fuel (poor quality) |

SERVICE PROCEDURE

CHECK

— % Check ignition signal circuit,
[Seepgae EF & EC-90.]

,'ﬁower transistor
_unit

N Vg

SEF418H

Check flashes of timing

light for weakness.

CHECK

N.G.
Leak |——p Repair/replace the part,

G2

Engine

Air duct
SEF301G

Check intake system for

air leaks. REMOVE
@ P

ressure regulator
SEF291G

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

PERFORM
Self-diagnosis e
Self-diagnosis

Connect vacuum hose to
pressure regulator and
measure fuel pressure while
driving.

Mode [11
N.G. )

— Check the malfunctioning

parts and/or circuits.

[See page EF & EC-B4

{air flow meter),

page EF & EC-82

(crank angle sensar),

page EF & EC-86

(engine temp. sensor).]

Perform self-diagnosis Mode 11
and V (for air flow meter, crank angle
sensor and engine temp. sensor).

MEASURE
Improved @ Fuel pressure gauge
>)
SEF286G \\

CHECK
Ignition coil
r

(2]

"
'}' . Spark plug
SEF428H

Remove spark plugs and
check their ignition sparks.
PERFORM

Self-diagnosis
Mode IV

SEF285G
Perform self-diagnosis
Maode IV (for idle switch).

—  —» Check idle mixture

ratio.

N.G.

— » Check the idle switch
circuit,
[See page EF & EC-94.]

(See page EF & EC-25.]

DISCONNECT

!J

ALY

e

Exhaust gas
sensor

S

M

Improved o
i

Replace the sensor,

No change i
—— Check icHe mixture
ratio.

[See page EF & EC-25,]

SEF307G J
Disconnect exhaust gas
sensor connector, and try
to drive,

EF & EC-52




TROUBLE DIAGNOSES
Diagnostic Table (Cont’'d)

Poor driveability — surge (while cruising)

SYMPTOM & CONDITION 15

e POSSIBLE CAUSES 0 06 6 0606
"SFW:ATIDNS Mixture ratio (too lean) | O 0|0 O
Fuel pressure (low) | o |0 l i
Ignition timing I o} Il | :
[GNITION SYSTEM | (missing) ] [o
INTAKE SYSTEM Air duct (leaks) ol [T T
Throttle chamber (air leaks) O T | | !
Intake manifold (gasket) (air leaks) O i : ' | !
WL SYSTEM | Crank angle sensor | | | | | |©O
;! Air flow meter I T | [ O
: Exhaust gas sensor | : .l @)
[ Idle switch : { | 0] [ —l

SERVICE PROCEDURE

CHECK

air leaks.
i N.G.

Repair/replace the part.

REMOVE

Pressure reguilator

Check intake system for

SEF291G

Check ignition timing.
N.G.

Adjust ignition timing,
[See page EF & EC-22.)

MEASURE
Fuel pressure gauge

(4]

Improved
—

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

PERFORM
Self-diagnosis
Mode III

(6

Self-diagnosis

Connect vacuurn hose 1o
pressure regulator and
measure fuel pressure while
driving.

N.G.
~—————— Check the malfunctioning

parts and/or circuits.
[See page EF & EC-82
(crank angle sensor),
page EF & EC-84

Perform self-diagnosis Mode
Il and V (for crank angle
sensor, air flow meter and
ignition signal).

T

(air flow meter),
page EF & EC-90
{ignition signal).]

— % Check idie mixture
ratio.
[Seepage EF & EC25.]

DISCONNECT

Sm—CT

€
o=

7

Exhaust gas

sensor |
£ T
g B
N \J-—.-_-—-..

SEF307G

Disconnect exhaust gas sensor
connector, and try to drive,

PERFORM

Self-diagnosis
Mode IV

SEF2B5G
Perform self-diagnosis
Mode [V (for idle switch),
N.G.
Check the idle switch
circuit.
[See page EF & EC-94.]

Improved
—— Replace the sensor,

MNo change
—————— Check idle mixture

ratio.
[See page EF & EC-25,]

EF &

EC-53




TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 18

Engine stall — during star‘t-upJ

POSSIBLE CAUSES

o/@elole

SPECIFICATIONS Mixture ratio (too rich/too lean)

ole
ol®
ole

Ignition sparks {(weak)

1 Jo 1]

Ignition timing Jo | | ]
Compression pressure (too low) I|| | @] |

FUEL SYSTEM Canister (too much evaporation to intake) : 9]

IGNITION SYSTEM Spark plugs (wet with fuel, improper gap) ‘ O

INTAKE SYSTEM Throttle valve (not open enough) O

CONTROL SYSTEM Exhaust gas sensor | ] @]

SERVICE PROCEDURE
CHECK CHECK
o Timing N.G Throttle chamber N.G,

——_» Adjust ignition timing.
(See page EF & EC-22.]

N.G.
o — Check ignition signal circuit.

KV109D10S0 (See page EF & EC-90.]

- I
_Power transistor
[

- unit J

N X, W2

— gt et
SEF418H

Check flashes of timing
light for weakness.

TRY
@ Improved

—— Replace the canister and/or

x the hoses.

———pRepair/replace the part,

SEF290G
Check throttle valve for
rough movement,

CHECK
(4] Ignition coil

.
N Seark plug
.SEF428H
Remove spark plugs and
ched\their ignition sparks.

MEASURE
(5] |
/
COMPRESSION
! PRESSURE
SEF309G
Measure compression

pressure, l

Check cylinder head and
gasket,
[See EM section,]

MNo
change
Canister purge l l
SEF314G APPLY DISCONNECT
Shut evaporated fuel to o Improved No change ="
intake valve and try to drive. VACUUM [ Check idle mixture | E"-.J
3 A
PRESSURE AN
[See page EF & EC-25.] Exhaust gas &by
Pressure Improved sensor
regulator Replace the sensor. ¢—— | £ T
Eo ==
SEF291G k SEF307G

Apply vacuum/pressure 10
pressure regulator after
disconnecting vacuum
hose, and try to drive.

Disconnect exhaust gas
sensor connector and try
to drive.

EF & EC-56




TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)
YMPTOM & CONDITION 21 Engine stall — while cruising |

POSSIBLE CAUSES 00 60|6
SPECIFICATIONS Mixture ratio C o
ignition sparks (weak, missing) |0
i coNTROL SYSTEM | Crank angle sensor )
; Air flow meter | O
Exhaust gas sensor } { Q| O]

SERVICE PROCEDURE

CHECK CHECK

lgnition coil

12

N.G.
——— Check ignition signal circuit.

[See page EF & EC-90.]

2, Spark plug
SEF418H SEF428H
i Check flashes of timing Remove spark plugs and

light for weakness at check their ignition sparks,
constant engine rev.

(1,000 10 2,000 rpm).
CHECK

DISCONNECT
frimsgrrcy Improved

———3 Replace the sensor.

4]

Self-diagnosis Mode 11 _E_._.

;! = Mo change

Exhaust gas —————» Check idle mixture
sensor :

9 times or [ ~ o ratio. ;

more/10 sec. ?__'_,%. ) i [Seepage EF & EC-25.]

at 2,000 rpm SEF3736 SEF307G

Check mixture ratio by Disconnect exhaust gas

flashes of inspection sensor connector, and try

lamps, to drive,

PERFORM

Self-diagnosis a N.G. heck irCui
————® Check the circuits.
Mode I1I Self-diagnosis

[See page EF & EC-82
Move ¥ {crank angle sensor),
page EF & EC-84
{air flow meter).]

SEF285G

Perform self-diagnosis
Mode III and V (for air flow
meter and crank angle sensor).

EF & EC-59




TROUBLE DIAGNOSES

SYMPTOM & CONDITION 22

Diagnostic Table (Cont’d)

Engine stall — while decelerating/just after stopping

SERVICE PROCEDURE

POSSIBLE CAUSES 006|060

SPECIFICATIONS Mixture ratio olo

Ignition sparks (missing) O

Idle speed (too low) o] |
IGNITION SYSTEM {missing) O O

HlNTAKE SYSTEM A.A.C. valve O |0

CONTROL SYSTEM | Exhaust gas sensor O |0

Crank angle sensor 9]

Idie switch (remaining OFF) o

_,//

PERFORM

N.G.
———p Check the malfunctioning

parts and/or circuits,
[See page EF & EC-90
{ignition siglal),

page EF & EC-82
{crank angle sensor).]

Self-diagnosis

engine speed.

MEASURE

(3]

Tachorneter

{ P |
Qo -

Check flashes of timing
light while decreasing

SEF316G

Perform self-diagnosis
Mode V (for ignition signal
and ¢crank angle sensor).

CHECK
N.G (4]

—';b Adjust idle speed.
[Seepage EF & EC-25.] Check A.A.C. valve

and/or its circuit.

[See page

EF & EC-1086.]

Measure idle speed.

SEF373G

CHECK 6 DISCONNECT
. i N.G, Iy Improved
Self-diagnosis Mode I1 (""" EE :1 —— Replace the sensor.
r;——”"'—A-qa sig
"k Exhaust gas ———» Check idle mixture
9 times or N sensor ratio.
more/10 sec. ({@“‘ ;’“’E [See page EF & EC-25.]
at 2,000 rpm o Dl R

SEF307G

flashes of inspection
lamps,

Check mixture ratio by

Disconnect exhaust gas
sensor connector, and try
to drive,

EF & EC-60




TROUBLE DIAGNOSES

.. SYMPTOM & CONDITION 23

Diagnostic Table (Cont’d)

Engine stall — while loading

v POSSIBLE CAUSES

---_-_-._.—_ - . .
SPECIFICATIONS Ignition timing

00606
o

Idle speed (too low)

INTAKE SYSTEM A.A.C. valve

F.1.C.D. solenoid (remaining OFF)

CONTROL SYSTEM Idle switch (remaining OFF)

|00 |0
O

SERVICE PROCEDURE

! MEASURE

| 1] N.G.

; ——» Adjust idle speed.

; Tachometer [See page EF & EC-25.]
] 2 3 4

1 A ! ',5

: OLESQQ -4

:i SEF316G

Measure idle speed.

CHECK

(3}

Check A.A.C. valve
and/or its circuit,
[See page

EF & EC-106.]

PERFORM

©

N.G.
————— Check the idle switch circuit,

[See page EF & EC-94.]

Self-diagnaosis
Mode [V

g

13 G &_“L
g vk
R 2
y

SEF285G

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

N.G.
———3 Adjust ignition timing.
[Seepage EF & EC-22.]

— Check the part and/or circuit. \
[See HA section.]

solenoid

SEFO981F

Check terminal voltage of
F.1.C.D. solenoid.

EF & EC-61




TROUBLE DIAGNOSES
Diagnostic Table (Cont’'d)
SYMPTOM & CONDITION 24 [ Backfire — through the intake

POSSIBLE CAUSES 0o 0loeoleoelele

SPECIFICATIONS | Mixture ratio (too lean) O o olo
Ignition timing (too retarded) Q

FUEL SYSTEM Injectors {clogged) O

INTAKE SYSTEM Air duet (air leaks) @]
Intake manifold (gaskets) (air leaks) O

CONTROL SYSTEM | Air flow meter )
Exhaust gas sensor ol e

//jf

SERVICE PROCEDURE

CRECK CHECK
N.G. N.G.
Leak  |——> Repair/replace the part. ——% Adjust ignition timing,
Engine D [See page EF & EC-22.]
Air duct “» @
SEF3016G SEF284G
Check intake system for air Check ignition timing.
leaks.
REMOVE : CLEAN
Improved \ ﬂ
Pressure regulator — Check idle mixture
r ‘ ratio.
[See page EF & EC-25.]
B INJECTOR
SEF291G SEF317G
Remove vacuum hose from Clean the injector.
pressure regulator, and try
to drive.
lNo change
PERFORM DISCONNECT CHECK o
= | Improved 1 7
Self-diagnosis Mode II oy Self-diagnosis
——-—b —_—
@~ \UGE‘LJ FReg e tivw Seneor. ModeIIl  Self-diagnosis
A Mode V
Exhaust gas " My cvangs , . ~~
] sensor —_— Chgck idle mixture
9 times or ratio.
moref10 SEC [See page EF & EC-25]
212,000 rpm “zeT a0 SE Fao?G SEF 285G
Check mixture ratio by Disconnect exhaust gas Perform self-diagnosis
flashes of inspection sensor connector, and try Mode IIl and V (for air flow
lamps. to drive, meter),
N.G.
Check the circuits.
[See page EF & EC-84
(air flow meter).]

EF & EC-62




TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

yMPTOM & CONDITION 25 |Backfire — through the exhaust

T T
_ POSSIBLE CAUSES ‘ 0o 0 0! 0
e s = = | \
sPECIFICATIONS ["Mixture ratio (too rich) I o] ;O ! !
FUEL SYSTEM Injectors (fuel leaks) {0 |
IGNITION SYSTEM | (missing) | o
.];u_;A'—K_E._SYSTEM Air cleaner element (clogged) O |
CONTROL SYSTEM | Idle switch (remaining OFF) | | !O
SERVICE PROCEDURE
CHECK APPLY
N.G. Improved
——— Replace the element. PRESSURE ——— Check idle mixture
« ratio,
AIR CLEANER [See page EF & EC-25]
ELEMENT Pressure
regulator
SEF320G SEF291G

Check air cleaner element
for clogging.

PERFORM

3 " N.G.
ﬁ:”*";’g”‘“" ——=» Check idle switch and/or
ade its circuit.
I e [See page EF & EC-94.)
f Rz,

SEF285G

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

Apply pressure 1o pressure
regulator after disconnecting
vacuum hose, and try to
drive,

(4]

PERFORM

N.G.
— Check the malfunctioning

part and/or circuit.
[See page EF & EC-80
{ignition signal).]

Self-diagnosis
Mode V

SEF285G

Perform self-diagnosis
Mode V (for ignition sianal).

EF & EC-63




TROUBLE DIAGNOSES

'_#___ 2 = f
Self-diagnosis — Mode III (Cont'd)
RETENTION OF DIAGNOSTIC RESULTS
The diagnostic result is retained in E.C.U. memory until the
starter is operated fifty times after a diagnostic item is judged
to be malfunctioning. The diagnostic result will then be can-
celled automatically. If a diagnostic item which has been judged
to be malfunctioning and stored in memory is again judged to
be malfunctioning before the starter is operated fifty times, the
second result will replace the previous one. It will be stored in
E.C.U. memory until the starter is operated fifty times more.
S
RETENTION TERM CHART (Example)
[ Code | STARTER OPERATING TIMES
No. ' 50 100 150 200
| T T
50 times | |
CRANK ANGLE | ' | : !
SENSOR | Rdsa | :.
- x LSS AIAAIIIIAY., ? |
I______———_—-.L___+_,__l_ ______ { (AR O LI ___..____,I___ ______ R
i 50 times |
ETE I - ] ! |
ENGINE TEMP. ! :
SENSOR 13 ] _r" # 7 //////J| 1
/ ! 50 times I.
/ b | L]
/
/
.“!f m : Retention term
If the same diagnostic item is o . : : :
judged to be malfunctioning before A 1 Mathumerion detecting edng
the starter is operated fifty times,
it will be stored in E.C.U. memary
until the starter is operated fifty
times from this point in time.
SEF7930 |

EF & EC-69




TROUBLE DIAGNOSES

Display code

CRANK ANGLE SENSOR

| Code No. 11
e e
Red Green

AIR FLOW METER

Self-diagnosis — Mode Ill (Cont’'d)

DECODING CHART
Malfunctioning circuit or parts

Crank angle sensor circuit

| Code No. 12

¢O — OQ
Red Green

Air flow meter circuit

S e ——

ENGINE TEMPERATURE
SENSOR

Code No. 13

Control unit shows a
malfunction signal when the
following conditions are
detected.

e Either 1° or 180° signal is not entered
for the first few seconds during engine
cranking.

e Either 1° or 180° signal is not input
often enough while the engine speed
is higher than the specified rpm.

SYSTEM INSPECTION
Seepage EF & EC-82,

—

SEF042F

® The air flow meter circuit is open or
shorted.
{An abnormally high or low voltage
is entered. )

SYSTEM INSPECTION

See page EF & EC-84,

SEF043F

Engine temperature sensor circuit

IGNITION SIGNAL

Code No. 21

€O — OB
g

Ignition signal circuit

EF & EC-71

e The engine temperature sensor circuit
is open or shorted.
(An abnormally high or low output
voltage is entered.)

SYSTEM INSPECTION

Seepage EF & EC-86,

SEF044F

® The circuit between power
transistor unit and E.C.U. is opened.

e ey
SYSTEM INSPECTION

Seepage EF & EC-90.

SEF045F




TROUBLE DIAGNOSES

Self-diagnosis — Mode III (Cont'd)

Display code Malfunctioning circuit or parts

DETONATION SENSOR
Code No. 34

—f
gO — QU =
Detonation sensor circuit
Red Green

| eee ©00e

THROTTLE SENSOR

N

Control unit shows a
malfunction signal when the
following conditions are
detected.

« The detonation sensor
circuit is open or shorted.

SYSTEM INSPECTION
See page EF & EC-90,

Code No. 43
¢O — O8
Throttle sensor circuit
Red Green

0000 000

E.C.

Code No.55
ma |
Red Green

2

EF & EC-72

SEF132F

® Throttle sensor circuit is open or
short.
(Output voltage is too high or too
low.)

C.S.

normal
operation,

SYSTEM INSPECTION
See page EF & EC-98.

SEF079G

SEF984F

.




TROUBLE DIAGNOSES

Self-diagnosis — Mode IV

In switches ON/OFF diagnosis system, ON/OFF operation of

the following switches can be detected continuously.

® [dle switch

@ Ignition switch “"START”

® Vehicle speed sensor

(1) Idle switch & Ignition switch "START"
The switches ON/OFF status at the point when mode IV is
selected is stored in E.C.U. memory. When either switch is
turned from “ON™ to "OFF” or “OFF" to “"ON", the red
L.E.D. on E.C.U. alternately comes on and goes off each _
time switching is detected. - -

(2) Vehicle speed sensor
The switches ON/OFF status at the point when mode 1V is
selected is stored in E.C.U. memory. When vehicle speed is
20 km/h (12 MPH) or slower, the green L.E.D. on E.CU-is’
off. When vehicle speed exceeds 20 km/h (12 MPH), the
green L.E.D. on E.C.U. comes “ON".

o . N . )

EF & EC-73




TROUBLE DIAGNOSES

SEF332D

AAUTION:

Self-diagnosis — Mode V

In real-time diagnosis, if any of the following items are judged to
be faulty, a malfunction is indicated immediately.

® Crank angle sensor (180° signal & 1° signal)

® |Ignition signal

@ Air flow meter output signal

Consequently, this diagnosis is a very effective measure to
diagnose whether the above systems cause the malfunction or
not, during driving test. Compared with self-diagnosis, real-time
diagnosis is very sensitive, and can detect malfunctioning
conditions in a moment. Further, items regarded to be mal-
functions in this diagnosis are not stored in E.C.U. memory.

SELF-DIAGNOSITC PROCEDURE

C

DIAGNOSIS START

:

Pull out E.C.U. from dash side panel.

Start engine.

A

Turn diagnostic mode selector on E.C.U.
fully clockwise.

hd

After the inspection lamps have flashed 5
times, turn diagnostic mode selector fully
counterclockwise,

¥ SEF8720D

Make sure that inspection lamps are not N.G. | ¢ flashing, count number of
flashing for 5 min. when idling or racing. flashes.

LO.K. l

Turn ignition switch “OFF"’,

Turn ignition switch “OFF",

v

v

Reinstall the E.C.U. in place.

N

See decoding chart,

v

v

C

Perform real-time diagnosis
system inspection.

DIAGNOSIS END )

If malfunction part is found,
repair or replace it.

M real-time diagnosis, pay attention to inspection lamp flashing. E.C.U. displays the malfunction code only once, and does not

eMmorize the inspection.

EF & EC-75




TROUBLE DIAGNOSES

Diagnostic Procedure

CAUTION:
\ 1. Before connecting or disconnecting E.C.U. harness con-
nector to or from any E.C.U., be sure to turn the ignition
switch to the “OFF” position and disconnect the negative
battery terminal in order not to damage E.C.U. as battery
voltage is applied to E.C.U. even if ignition switch is
turned off. Otherwise, there may be damage to the E.C.U.

SEF2B9H
2. When connecting E.C.U. harness connector into E.C.U. or
T’//H\ disconnecting it from E.C.U., take care not to damage pin
~Red terminal of E.C.U. (Bend or break).
"". / \\p"’j“ti"“ 3. Make sure that there are not any bends or breaks on
\ ’A E.C.U. pin terminal, when connecting pin connectors into
E.C.U.
4. When connecting E.C.U. harness connector, tighten

securing bolt until red projection is in line with connector
face.

Protector

SEF725H

5. Before replacing E.C.U. perform E.C.U. input/output signal
inspection and make sure whether E.C.U. functions prop-
erly or not. (See page EF & EC-120.)

Perform E.CU. in-
put/output signal
inspection before
replacement.

SEF330D

6. After performing this “Diagnostic Procedure”, perform
E.C.C.S. self-diagnosis and driving test.

SEFG49H

EF & EC-78




TROUBLE DIAGNOSES

Diagnostic Procedure 4
ENGINE TEMPERATURE SENSOR (Code No. 13)

ENGINE
TEMPERATURE
SENSOR
op > BE
@ ]
S
T
Al |
28— L/0R {
30—8 i
(E. F. 1.
harness)
SEF479H
Component location
o =\
—— !

Engine temperature sensor-~|

A=

SEF526H

EF & EC-86




TROUBLE DIAGNOSES )

Diagnostic Procedure 5 R
VEHICLE SPEED SENSOR :

—
c '
COMBINATION METER
€ IGNITION SWITCH
ﬁ ON or START
L] o— ELECTRIC o
<] $o—spEED- 24
) 126————|OMETER |————028
LAY
‘ FUSE BLAOCK
w (Refer ta #POWER
SUPPLY ROUTING~
‘ in EL section.)
VEHICLE
SPEED
®®
[} m
Y/ G —Y/G C§ s ®: @
= ® © ;
: @ 5§56
~ BOOY
- GROUND
(s @
N 1A
@ & @—H on 5 .
S3—Y-G ] N o [Refer to last page R
E “ * | (Foldout page).] ;
(E. F. 1. 1
harness) H [ ol )
| NN E . ;
L] P o0 3
i & |
[} F .
: g B g e |
|
8 YL Tl o) ey
a A cg
@:L.H. drive model 83 @ He
—C
® R H drilve model gu(a
@ A/T model wr 1B ;;EO,:
() :M/T mode | (&) @0
SEF480H] '}

EF & EC-88

e




TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont’d)

( INSPECTION START )

v
CHECK INPUT SIGNAL. O_K, INSPECTION END >

1) Perform switch ON/OFF-
diagnosis (in Mode IV)."

2) Make sure green L.E.D. on
E.C.U. comes "ON" when
vehicle speed reaches 20 km/h
(12 MPH).

| | SEFB04F

N.G.

v

CHECK COMPONENT
(Vehicle speed sensor). 2) Check middle harness con-
Refer to “’Electrical Components nector for proper connection.
Inspection”. 3} Check S.M.J.

(See page EF & EC-128.)

0.K.

¥

1) Repair or replace harness.

N.G.

A4

Repair or replace vehicle speed
sensor,

v

Reinstall any part removed.

v

1) Perform switch ON/OFF
diagnosis (in Mode IV) again.

2) Make sure green L.E.D. on
E.C.U. comes “ON’’ when
vehicle speed reaches 20
km/h {12 MPH).

v
( INSPECTION END )

EF & EC-89




TROUBLE DIAGNOSES

Diagnostic Procedure 6
IGNITION SIGNAL (Code No.21) & DETONATION SENSOR (Code No. 34)

OWER POWER
Eﬁwswmﬁ ©:LH drive modei JRANSISTOR LIRS ey
D) ® R H drive model i ] S
- FX. R X ; .%%;%
.t - y f 3
T TN ki T T ==L
X 06 % Rapf Ileslily @ BT 1T
B4R JEQEQILE TN SR
I Exe §=¢ x E] Ere fzm @ el . -
= oy e B
Bl 16 R/G ———R/G : |
e A — g e e ——
o 1078 —— —i—l—--— I R/B R/ B @ ———— l P [ 1 f | f | | USE ?
100—8 — | I |[ (B0) @rown (&l (] i Tl J
1— RowW— 10 g | | [ ! ' |
2—R/Y H RB— R/B(y——— ' [ !
{ g I = M o 11 R N O TR A 5 1
S et w gy & e TEEER ::{::::::;’gﬂr | ||
= Lo
23=—w [ ¥ BR2] ﬂ
BT s u e b == 5]
2 60—B | I F]
oz l lse=il
| B W™ | liEes 1l
X @ [ | O
E] .' &) | e
:: FUSIBLE |
rat LINK

FUSE ANDO
FUSIBLE LINK
(In RELAY BOX)

El6

o o

harness)
|
1 (Engi
%2 @ peE Rage T
5] AR
[AD
r—N

<

T O OO 0
i @

BATTERY

)

C. 5 IGNITION
Y COIL RELAY

i
[
ap
ot
.|HH;D—I 'lFFFJS:‘rJ '!I-H’D:r—]
€%
e
2

ENGINE | {
GROUND &
F102 § |
| I—
== — a
ENGINE (Sup- N | (Engine roo
GROUND harness) DETONATION hargﬂ;e.gs no.mzu
SENSOR

SEF481H

I 1 H # 2
=RV ! Mtrans1?ior unit

SEF530H

EF & EC-90




TROUBLE DIAGNOSES

SEF541H

“ CoNIT 9] comscfﬂ

1231 %%ﬂ]

SEF540H

-

Diagnostic Procedure 6 (Cont’d)

CHECK OUTPUT SIGNAL.

1) Reconnect power transistor
harness connector.

2) Reconnect E.C.U. harness
connector.

3) Reconnect ignition coil har-
ness connector.

4) Start engine,

2?“
1 \__._u_, No. 1
L_/cvlmder
{ B) No.2

f’ cyhnder

Y_Q ey No, 3

| _ £/ 5
I_ﬁ_jcylinder

|'|__§1 17d No.4
V=] cylinder
=

5) Make sure that pulse signals
exist between E.C.U. terminals
®,®,®, 1 and ground
with logic probe.

Pulse signal should exist.

0 K.
v

N.G. [ cHECK COMPONENT

L

(Power transistor).

Refer to ""Electrical Components
Inspection”’.

(See page EF & EC-125.)

CHECK HARNESS CON-
TINUITY BETWEEN POWER
TRANSISTOR AND IGNITION
COIL.

T W s |

v e o et

1) Stop engine and turn ignition
switch “OFF".

2) Disconnect power transistor
harness connector and ignition
coil harness connector.

3) Check continuity between
terminals '@ and fﬁ‘ b and
@J Cj and (_,, ld_ and \fg.
Contmu:ty.

Approximately 082

0.K.
v

( INSPECTION END )

EF & EC-92

N.G.
—

1) Check middle harness con-
nector.
2) Repair harness or connectors.




TROUBLE DIAGNOSES

_ . Diagnostic Procedure 8
EXHAUST GAS SENSOR (Not self-diagnostic item)

’7 EaaauaT IGNITION
SWI TCH
1T () FIACCON

E
UN
ol0

[
BEmE @ &l
% % 7 L

O
OroI0—0|%

harness)

L B8 ] ﬁfnﬁg

(E. F. I. (Brown) (Engine room 8r]
]
[EGqD

harness)
0=

GY.

FUSIBLE
LINK

ol
=]

FUSE AND
FUSIBLE LINK
(In RELAY BOX)

®@g

11T

LT TR

=

LTI TR TT1T
EREREEEEE

(LTI

ENGINE
GROUND

!

m
GD) @ ED
@_- For model with catalyzer

BATTERY

SEF483H

Exhaust \)\-u
AN NN I SEF546H

EF & EC-96




TROUBLE DIAGNOSES

Diagnostic Procedure 8 (Cont’d)

( INSPECTION START )

'

CHECK INPUT SIGNAL.

1) Start engine and warm it up
sufficiently.

2) Make sure green L.E.D. on
E.C.U. blinks at 2,000 rpm.

(&

SEF548H
m %ﬁ DISCOMRECT
v
e
= =
L\
%) 3 !
SEF549H

0.K. (

INSPECTION END

ser1ssp| E ‘,N'G'
N.G.
E] P & 1 CHECK EXHAUST GAS »| Repair or replace harness.
Lwn [o] comnecTor | m E@ SENSOR CIRCUIT. -
. 29 1) Turn off engine.
oot ' 2) Disconnect E.C.U. harness
] =g connector.
G‘@ E 3) Disconnect exhaust gas sensor
L harness connector,
~—Jumper wire 4) Connect a jumper wire from
exhaust gas sensor harness NG
1 connector terminal b} to O.K. | e
SEECRRH ground. L s CHECK EXHAUST GAS
5) Check resistance between | SENSOR HEATER CIRCUIT.
DISTICT E.C.U. terminal @9 and | Check resistance between ter-
oscoweEcT % Eé} ground. [ minals @) and @15).
ﬁ G@ = Resistance: ‘ Resistance:
“ CAUNIT o] CONNECTOR ” Approximately 0£2 ' Approximately 02
I

0.K.

® '

CHECK POWER SOURCE.

1) Turn ignition switch ““ON".

2) Check voltage between ter-
minal (C) and ground.
Voltage: Battery voltage

0.K.

hd

Replace exhaust gas sensor.

hd

Reinstall any part removed.

v

1) Warm up engine sufficiently.

2) Set diagnosis mode to Mode
I

3) Make sure that inspection |
lamp (Green) on E.C.U. goes
on and off periodically more
than 9 times during 10
seconds at 2,000 rpm.

0O.K.

v

INSPECTION END

%
P

EF & EC-97

—

»| Perform IDLE SPEED/IGNITION

1) Check fuse.
2) Check middle harness con-
nector for proper connection. i

N.G. [

| TIMING/IDLE MIXTURE
| RATIO INSPECTION.
'l {See page EF & EC-25.)




TROUBLE DIAGNOSES
Diagnostic Procedure 9 (Cont’d)

I Ef .I
Disconnect throttle sensor
harness connector.

v

CHECK COMPONENT

— (Throttle sensor}.
Refer to “Electrical Components
SEF119G Inspection”.

(See page EF & EC-124.))

— " Adjust by
- n loosening
:ﬁ\ ~ these bolts. K] v
@ L
Idle contact o ==~ 0 CHECK IDLE SWITCH OFF

- ON SPEED.
1) Reconnect throttle sensor
harness connector.

/ 2) Disconnect idle switch
v)/——__H harness connector.
3) Start and warm up engine
SEF120G sufficiently.

“4) Check idle switch OFF = ON
speed with circuit tester,
closing throttle valve
manually.

Idle switch OFF — ON speed:
M/T Idle speed +
250150 rpm
A/T Engine speed (Idle
speed in “N"
position) +
250x150 rpm

5) If N.G., loosen throttle

sensor installing screws,

then set idle switch OFF

~* ON speed to the speci-

fied value by turning

throttle sensor body.

(Connect circuit tester with

terminals @ and (b) on

idle switch side and find
out OFF = ON point.)

Tighten throttle sensor :

installing screws after

setting. ;

6

EF & EC-100

O L e & R
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EF & EC-101




TROUBLE DIAGNOSES

Diagnostic Procedure 10
FUEL PUMP (Not self-diagnostic item)

FUEL 1GNITION
UMP FUEL PUMP ARl
P RELAY sSwiTcH
| = OFF ACCE ONTST
ECE S B] @ %— [SREeRRel
CONTROL R\ { ]
J 3 Q
B El (€103 151 @)
o SR @ [ e
o XX i
- 3 SR — B
® (Main P i i i |
harness; o [ | 4
=== b |y
x o FUSE
@)y <2 L |
m .
fol B | |
@ 5 “ Soe | ! I BAR !
i I = 1
== @l 3 | | ==
BOOY > K : | < i
GROUND b v o - [
19 1L ! £L | ' 1 BoW
18w | SR mEl
18= B8P | : —i:EG i |‘—§
i BR
Eﬂl |EI BAP— B/P@—?—‘ i an::g |
i Bop gspO—— q !
| (€ F 1. Engine room HER ‘
! harness) harness) I | e={] H
| (B
| o= i
(ElD) Browm (&) el
FUSIBLE
g LINK
) @ g FUSE AND
FUSIBLE LINK
| | (In RELAY BOX)
- T
:.: —— © ‘L. H. drive model @
mm E ® :R-H drive model {
J BATTERY SEF485H

Component location

In the trunk room \ ~

Y b
_—'_.—F'_-_’—’—"“/ “‘.‘
e _ Fuel pump B
e A\ harness connector
/f"ﬁd_—_i@-\x %
-

N 1!
—— r'd
T F’% / SEF268H

EF & EC-102



TROUBLE DIAGNOSES

Diagnostic Procedure 10 (Cont’d)

oL 4 €
@& o7

SEF556H

A€
0 |
[a bJI [
et
de | @
— SEFESTHI

C INSPECTION START )

hd

Al
CHECK POWER

connector.

ltON!!‘

SOURCE.

1) Disconnect fuel pump harness

2) Turn ignition switch “ON"".

3) Make sure there is battery
voltage between terminal \t;
and ground for 5 seconds
after turning ignition switch

v

0.K.

B

N.G. ’ CHECK HARNESS CON-

TINUITY BETWEEN FUEL
PUMP AND FUEL PUMP

RELAY.

1) Turn ignition switch “OFF"".
2) Disconnect fuel pump relay.
3) Disconnect fuel pump harness

connector.

4) Check continuity between
terminals (5) and (b).

:
|
|

-

CHECK COMPONENT

h 4

0.K.

(Fuel pump relay).

Refer to “Electrical Components
| Inspection”.
(See page EF & EC-128.)

DiscomMECT j

SEF558H

CHECK GROUN
1) Turn ignition s
2) Check continu

Continuity:

D CIRCUIT.

witch “OFF"",
ity between
terminal (@ and ground.

Approximatety 052

h 4

O.K.

(Fuel pump).

inspection”.

CHECK COMPONENT

Refer to "'Electrical Components

(See page EF & EC-126.)

|
|
J

I

0.K.

Q INSPECTION END

EF & EC

-103

TN

<

N.G.

Repair harness or connectors,

if necessary.

Feplace fuel pump.




TROUBLE DIAGNOSES

Diagnostic Procedure 11
START SIGNAL (Switch ON/OFF diagnosis)

l:nl'"l

o o
ONT U
NIT

%

IGNITION SWITCH
START

@ .
% EIE

FUSE BLOCK &
(Refer to r"POWER

SUPPLY ROUTING#
in EL section. )

| Ll: (E F. I. Main
harness) harness)
|
1| £3—0R &
8 | B\
< | [
1|
L4 e
1
- { —a .
| - —— ©: L- H drive model
l_ T — ®: R. H. drive model

SEFA93H| X

EF & EC-104



TROUBLE DIAGNOSES

SEFSE9H
SEFSSIH

Diagnostic Procedure 11 (Cont’d)

C INSPECTION START )

Y

Perform switch ON/OFF diag-
nosis (in Mode V).

0O.K.

5.

CHECK INPUT SIGNAL.
1) Disconnect starter motor *'S"”
terminal.

2) Turn ignition switch
“START"

3) Check voltage between ter-
minal @3 and ground.
Voltage: Battery voltage
If N.G., repair harness and
connectors,

—'—*C INSPECTION END

)

N.G.

Check the following items:

1) "10A" fuse and "G** fusible
link

2) Ignition switch

3) Middle harness connector

0.K.

h 4

C INSPECTION END

EF & EC-105

)




TROUBLE DIAGNOSES

_ Diagnostic Procedure 12
AUXILIARY AIR CONTROL (A.A.C.) VALVE (Not self-diagnostic item)

A C IGNITION
EE'EEEDID SWITCH

OFFJACC[ ON | ST

1 _“'GJ‘O_T'J

2 ololl]

3 6] 8

4 |

5 o

¢ o e AsbeNN

= [_;,'R@ B

X

K @

it {

L |

- \

] l| [ ruse |

| |

] ._

X |

i L asnd |

m @ |

b‘é |

< “H,_-SB. % @ o 1
T—@aR ER W — |

E F. 1. (Elrom) (Engine room

w —
harness) harmness) ﬁa
B

C
rR{]

r{]
=
s=0

ﬂ@/

|
E

HE] Eﬁljﬁ—]
GY

FUSIBLE
LINK

FUSE AND

FUSIBLE LINK
(In RELAY BOX)

©.-L. H  drive madel

:R. H drive model

REEREEEEEN
[NENEREEEEN

SEF486H

Component location

L ﬁ'—_5|.El=_5etm

EF & EC-106




TROUBLE DIAGNOSES

Diagnostic Procedure 13
I.LA.A. CONTROL (F.l.C.D. CONTROL) (Not self-diagnostic item)
3
9 E. 1. C. O [ I
E.C.C S 1 SOLENOID I3 IGNITION SWITCH |
CONTROL g VALVE ACC or ON
UNIT o J
. g 1 up
2 i ! |
i re
iy FUSE BLOCK
= >4 B|C| Refer to #POWER
c P SUPPLY ROUTING”
| b @ mwo in EL section.)
. 3 |:|
5 3 )
{ P
o %
i N
A | ®ain
| (E. F. 1. (Engine room harness!
& 1 harness) hsr"‘less) ‘
. (= —@L/G &
6—C Y e Y GAY ; 2
T (FID) (Brown . 4 E
| 1) — S Mo
I__TJ] @ - [Refer to last page
ST A, G/Y 2 | (Faldout page).
7 i
r X i '
i ] 4L G | s
: b;{ (Gray) | b
X, (| T
I = —  ®Lc L @ | —O——t
u [T & .
L (@) wnite) (&) s oE £ ok
. %\ N b \3‘3
. 3 —II.J -1 Odd
: wo e
1 Eﬁ
46|
] @ L. H. drive model o
= 5 ®-R H. drive madel =
R AL AIR
Fl) -
L 1) @ @ @ :For Europe EEEE{, TAONES
== @:Except for Europe
Esgbng aéR CONDITIONER
SEF487H

Component location

re—mm—— \,&\‘—F 1.C.0. solenoid valve
\ ‘Tﬂz\ \ I\
| v ‘\‘“ e 4 \ \\

I | ! g »
1\
B — /;" \
—_—— = { e \
—— \
—\—=C X7 |\ \
{ | W i 1\
H i 1 A
| AT ' 1\ 1\
A =t il = 1Y WV
~( [ | A1 '\ Y
 —— — e y
L1 HT N P
—| {1 =" seFseaH

EF & EC-108




TROUBLE DIAGNOSES

Diagnostic Procedure 14
AIR REGULATOR (Not self-diagnostic item)

2 FUEL _PUMP IGNITION
REGULATOR RELAY i TOH
|- 5= JOFF/ACCI ON [ ST
& et
i 1
| 3 [@] 8
4
== DEIH B R ® @ b 3
L3 xe 32 w :
= R T
i LL .
|
|
| FUSE
| | |
| S
i
e g —
[ U T B ] ot
— - A B¢ u q
E] (E_ | , (Engine Jr-:-om e i i |' i
arness harness. |
| @) @rown | . |
| i
|
! H
- | o® @
- | Levdi
£ FUSIBLE
| @ § CHEE |
H | RN
{ E INK
' L L H drive mode! ? (In RELAY 80X
o i (R) :R. H. drive mode! ; (€16)
| |
—— l:t = .

ENGINE =
GROUND BATTERY

SEF438H

Component location

.ﬁ{

Lot |
(/@J
= -LL.4/

V)]
L= air regulator
dal

)

SEFS67H

EF & EC-110




TROUBLE DIAGNOSES

Diagnostic Procedure 15
INJECTOR (Not self-diagnostic item)

DROFPPING
INJECTOR RESISTOR
PR |

@ ]N;g:j No. 3 No. 4 ‘Ig_%g? ‘
)]

B L] |
& gt

>u§%p (ﬁ‘

- OZe FUSE

—|

S

&

GsB
—L/B

101 —w/B— (Enginme room
e e s |
112—L-sB — R R R — i
t BRI
: € F I R R =
harness) i
e=1]
= White) (g8) 0 &
[ GT
v FUSIBLE
£ LINK
;-:_ FUSE AND

FUSIBLE LINK

E 3
@E (In RELAY BOX)

(U :L H drive model
®

:R. H. drive model

BATTERY

SEF489H

Component location

)

AALAAAAL A

]=SEF571H SEFS572H

EF & EC-112




TROUBLE DIAGNOSES
Diagnostic Procedure 16 (Cont’d)

@ INSPECTION START j
K- 0
HQ

A4

CHECK POWER SOURCE. | N-G',[ Check the following items:
ﬁ 1) Disconnect pressure regulator 1) “10A™ fuse L
'—,‘\i control solenoid valve harness 2) Ignition switch | !
g AR - connector. 3) Middle harness connector ’ |
Eé__) 2} Turn ignition switch ““ON"". E -
3) Check voltage between
SEF576H = I terminal ‘a; and ground.
h— l Voltage: Battery voltage
B

= DUSCOMMECT 0.K.
- ME
% E@ | CHECK GROUND CIRCUIT. | Repair harness or connectors,
1) Turn ignition switch “QF F**. ‘
@ 2) Disconnect E.C.U. harness
T connector.
3) Check resistance between

terminals b and Q.
i Resistance:

sers77H| | Approximately 0§2 |

[ camit o] CONNECTOR |

0.K.
v .
‘ CHECK COMPONENT N.G. Replace pressure regulator J
{ (Pressure regulator control control solenoid valve. |

solenoid valve).
Refer to ""Electrical Components
Inspection”,

| (See page EF & EC-126.)

|

0.K.

v

k INSPECTION END

~
o

EF & EC-115




TROUBLE DIAGNOSES
Diagnostic Procedure 17 (Cont’d)

g CowECT { INSPECTION START )
CANIT_|o| CONNEGTOR || | 9 i |
44 m + i X
0.K. HF
‘ﬁ‘—_! CHECK INPUT SIGNAL. —'——PC INSPECTION END ) [
—Ji 1) Turn ignition switch “ON"’.
e 2) Check continuity between
terminal @& and ground.
. "ﬁ M/T model
= Shift lever o
3 SEF578H position Continuity
“Neutral” Yes
. xcept “Neutral No i
; E j E[_MJNIT ]E]_t:omscrﬂ :
1 . 44 A/T model Hiy
E DISCOMMECT - P I |
L LU o) Shift lever FH !
4 Eé_:' g Eﬁj} position Continuity I!
X 5]3 i .
F T z] @ “Neutral” or “Park” Yes l
i ~ A/T M/T Except “Neutral” K
i @a @‘ or “Park” No |
3 | | i
; b SEFS79H ] G el
A LG H
s N.G : i
k 1) Turn ignition switch “OFF". Bt Repair or replace harness or £
b —M/T model — connectors, E

2) Disconnect E.C.U. harness
connector and neutral switch |
harness connector. s

3) Check resistance between

—————

terminals @4 and @ 31
— A/T model — B
2) Disconnect E.C.U. harness | i
connector and inhibitor relay. ’ '
3) Check resistance between b
terminals @) and (5.
Resistance:
{ Approximately 0{2

0.K.
A4

N.G.
CHECK COMPONENT. —*LRepair or replace.
M/T model

® Neutral switch

A/T model

® [nhibitor switch and relay
(See page EF & EC-127.)

0.K.
y

[ INSPECTION END )

EF & EC-117




" TROUBLE DIAGNOSES

_ Diagnostic Procedure 18
ACCELERATION CUT CONTROL (Not self-diagnostic item)

T ——
TH- To A“C switch _
H.

drive model (®) :For Eurcpe ™ (In PUSH CONTROL UNIT,

L.
®;R. drive model @:Except for Europe refer to HA section.)
NITION SWITCH
THERMISTOR Agg OiOQN i
[}
% upP
pit
2 & THERMO ‘
it ) (53) CONTROL FUSE BLOCK
{- @ E Refer to *POWER
i g .g SUPPLY ROUTING~
H w - 8 in EL section.)
w =
é‘:'f = ] LG i
u () e 5
: : : ®
Qeg
E.C. C. 5 B 435
CONTROL & I
Nt () ¢
3
B F

M
]
T

I
=

—_—
Mainm
harness -
2 e
= 0 FUSE
~\ o
- 0o
@+ -5 il
i S—
o
g | =3,
v 3
53
€ F. 1. e 80
T it harness) S Lo
109 —BrW——_ |, - ﬁ:qj
w -
= o ” » Jleeg
- A G~ BR:
EA @ ‘ (F1) ®rowm —w - Eepy
30—8
38— LG8 5;5 E;$ - : a/w—__Ec:j
L)
Hog @@ @ % e R
(6=LToR ¢ | G
- C
49— B.AW S FUSIBLE
gn—-éjv '_] Gray) E = LINK
1o il S
8 38 gg:gﬁ s o—(=)B W 8w & @é FUSE AND
a0—8 3 L7G i ] 0 FUSIBLE LINK
—‘ c (In RELAY B0X)
- L—@am BwW ?:J
o
e
=]

‘ f BATTERY
T P
G
@ xa ‘ kig '»-(Jg L
S NN NEN NN
@ &b i @@
co2 0
Looo

BRAW

E@

ooy

),
@'!

24

BoODY
GROUND

@fﬁﬁp
@ THROTTLE
SENSOR

. C. C. s
RELAY AIR CONOITIONER
RELAY

&,

@’

v}

a

b

=

=

COMPRESSOR

THERMAL l;]
PROTECTOR

CONDENSER
FAN MOTOR

SEF492H

For inspection of this system, refer to HA section.

EF & EC-118
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

E.C.U. INPUT/OUTPUT SIGNAL INSPECTION
E.C.U. inspection table

*Data are reference values,

TERMI- :
NAL ITEM CONDITION DATA*
NO.
1 Ignition signal for No. 1
cylinder
) Ignition signal for No. 2 | Engine is running.
cylinder
I:Idle speed 0.08Vv
4 Ignition signal for No. 3 Engine speed is approximately 0.12-0.13V
cylinder 2,500 rpm.
Ignition signal for No. 4
11 ;
cylinder
AGE
{ A/C switch "OFF”] BATTERY VALT:
y i (11 - 14V)
6 Air conditioner relay
| A/C switch “ON"* 0-1.0V
IE'igine is running. l
7 Tachometer l:!dle speed 0.9v
Engine speed is approximately 1.7V
2,500 rpm.
Ignition switch “ON" 0-1.0v
1 .C.C.5.
° B Ignition switch "OFF"” BATIERY. VOETARE
o (11-14V)
\ Ignition switch “ON" I
Lr i
. cal.r 5 secoltlds after f'urn:ng 0.7-09V
ignition switch “ON
18 Fuel pump relay I Engine is running.—]
] Ignition switch “ON" l
|_ BATTERY VOLTAGE
In 5 seconds after turning (11-14V)
ignition switch “ON"’
‘ Engine is running.]
23 Detonation sensor |_ 3-4V
Idle speed

EF & EC-120




TROUBLE DIAGNOSES

Electrical Components

Inspection (Cont’d)

*Data are reference values.

ITEM

CONDITION

DATA"

Air flow meter

Engine is running.

Idle speed
Engine speed is approximately
2,500 rpm.

1.6V
22V

Qutput voltage varies with engine
revolution.

|
!
'1
L
|
|
|
|
|
|
|

2
] 1.0- 5.0V
28 Engine temperature sensor | Engine is running. ] Output voltage varies with engine
1 coolant temperature.
Engine is running.
29 Exhaust gas sensor 0 - Approximately 1.0V
After warming up sufficiently
0.5-4.0V
38 Throttle sensor (Tgnition switch “ON" Output voltage varies with the throttle
‘ valve opening angle.
Engine is running. '
41 Crank angle sensor 0.6 - 0.8V
51 (Reference signal ) Do not run engine at high speed ST
under noload.
42 Crank angle sensor 0 v
52 (Position signal) Do not run engine at high speed 20-26
L under no-load.
1 43 ! Start signal Cranking 8-12v
[ Ignition switch “ON"’ ]
L ov
3 Parki
44 Neutral switch & NegivalPatking
Inhibitor switch = T 7
Ignition switch ““ON
4.5V
Except the above gear position
I Ignition switch “OFF"’ } oV
45 Ignition switch
" T ean BATTERY VOLTAGE
i Ignition switch "ON 5
(11-14V)
— e |
Engine is running.
46 Air conditioner LB&::th air conditioner switch and ov
blower switch are “ON"". |
e l

EF & EC-121




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
CRANK ANGLE SENSOR

1. Remove crank angle sensor from engine.

2. Check voltage between terminal (@ and ground, and termi-
nal (& and ground while rotating the crank angle sensor
shaft as shown. At this time make sure that injectors
operating sound can be heard.

Voltage:
0V and approximately 5V appear alternately.

After this inspection, malfunction code No. 11 might be

displayed though the crank angle sensor is functioning prop-

erly. In this case erase the stored memory.

AIR FLOW METER
1. Remove air flow meter from vehicle and visually check hot
wire air passage for dust.
2. Supply battery voltage between terminals (b, and (©.
3. Check voltage between terminal (¢ and ground while
blowing air flow meter as shown.
Voltage:
When blowing Approximately 2V
Not blowing Approximately 1V

IDLE SWITCH

1. Disconnect idle switch harness connector.
2. Check continuity between terminals @ and & .

SEF433H

~ Accelerator pedal Continuity
Completely released Yes
Depressed No

THROTTLE SENSOR

1. Disconnect throttle sensor harness connector.
2. Make sure that resistance between terminals b and ©
changes when opening throttle valve manually.

Accelerator pedal

Resistance

Completely released

Approximately 1 k2

Partially depressed

1-9kQ

Completely depressed

Approximately 9 k2

A |
~ Engine tem perature Eé} ’
/4‘*

ENGINE TEMPERATURE SENSOR

1. Disconnect engine temperature sensor harness connector.
2. Check engine temperature sensor resistance.

Temperature °C (°F)

Resistance (k£2)

20 (68) Approx. 2.5
] 80 (176) Approx. 0.3
\ |
SEF434H
EF & EC-124
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

3. Remove AAC. valve
4. Check plunger for seizure or sticking.
5. Check spring for damage.

SEF381H

PRESSURE REGULATOR CONTROL SOLENOID VALVE

1. Check it for electric continuity.
Resistance:
30 - 40Q
(Above resistance has no change even if the polarity of the
circuit tester is changed when measuring it.)

Solenoid valve

Resistance: 30 -40
(Independent of electric poles} SEFS84H

2. Check the solenoid valve for normal operation. Supply it with
battery voitage, and check whether there is continuity
between ports A, B and C.

Solenoid valve
OFF ON

Itern
Solenoid valve 3
Continuity B-C A-B 1
SEF585H :
AIR REGULATOR i
2 1. Check air regulator resistance. it
Resistance: :
Approximately 702 §
] 2. Check air regulator for clogging. i

SEF339H
=4 | FUEL PUMP b
1. Disconnect fuel pump harness connector. Check resistance q
DISCOMNECT between terminals (@ and T).

E@ Resistance: g
-4

Approximately 0.5

= 7 ¢

SEF439H

EF & EC-126
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TROUBLE DIAGNOSES

SEF650H

5
TS.

NSCONNECT

€
(&

SEF754H

18

OISCONNECT

€
(&

Detonation sensor

terminal

-

SEF755H

—

Electrical Components Inspection (Cont’'d)
E.C.C.S. RELAY, FUEL PUMP RELAY AND INHIBITOR
RELAY

Check continuity between terminals 3} and &).

Condition Continuity

12V direct current supply

. Yes
between terminals (1) and (2)

No supply No

DROPPING RESISTOR

1. Disconnect dropping resistor harness connector.
2. Check dropping resistor resistance.
Resistance:

Approximately 62

VEHICLE SPEED SENSOR

1. Jack up rear wheels.

2. Disconnect vehicle speed sensor harness connector.

3. Check continuity between terminals (& and (b while rotat-
ing rear wheel by hand.

Continuity should be intermittent.

DETONATION SENSOR
1. Disconnect detonation sensor harness.

2. Check continuity between detonation sensor terminal and
ground.

Continuity should exist.

EF & EC-128




FUEL INJECTION CONTROL. SYSTEM INSPECTION

/3

P |
[ =t e L

Pressure gauge

SEFB92D

=

apa +
Fuel filter

=

Fuel pump and dar;;ger\ I

Fuel tank

s

Pressure

SEF421H

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank it two or three times to release all
fuel pressure.

4. Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.

b. Make sure that clamp screw does not contact adjacent
parts.

c. Use a torque driver to tighten clamps.

d. Use Pressure Gauge to check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure

regulator control system is operating; otherwise, fuel

pressure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube (en-

gine side).

3. Install pressure gauge between fuel filter and fuel tube.

4. Start engine and check for fuel leakage.

Py —

5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 196 kPa
(1.96 bar, 2.0 kg/cm’, 28 psi)
When fuel pressure regulator valve
vacuum is disconnected.
Approximately 245 KPa
(2.45 bar, 2.5 kg/cm?, 36 psi)
6. Stop engine and disconnect fuel pressure reguilator vacuum
hose from intake manifold.

7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.
EF & EC-129




FUEL INJECTION CONTROL SYSTEM INSPECTION

Injector Removal and Installation (Cont’d)

® Do not attempt to rotate or twist fuel injector and pressure
regulator when inserting into fuel tube.

® Do not store O-rings in an area where ozZonhe, oxygen,
humidity, etc. are relatively high. Do not expose them to
direct sunlight.

® After properly connecting fuel injector to fuel tube, check
connection for fuel leakage.

6. Assemble injectors with fuel tube.
7. Install fuel tube assembly.

EF & EC-131




CRANKCASE EMISSION CONTROL SYSTEM

Description

I:'|> Fresh air
’ Brow-by

/Positive crankcase ventilation valve

gas

& [

\ Baffle plate

SEF423H

SEC137A

This system returns blow-by gas to the intake manifold.

The positive crankcase ventilation (P.C.V.) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partiat throttle operation of the engine, the intake
manifold 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 cleaner, through
the hose connecting air inlet to rocker cover, into the crankcase.
Under full-throttle condition, the manifoid vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air inlet under all
conditions.

Inspection

- P.C.V. (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove ventilation hose from P.C.V.
valve; if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

EF & EC-134




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.

EF & EC-135




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

General Specifications

PRESSURE REGULATOR
Regulated pressure 250.1
kPa (bar, kg/cm?, psi) (2.501, 2.55, 36.3)

Inspection and Adjustment

AIR FLOW METER
Output voltage \Y 1.0-3.0

ENGINE TEMPERATURE SENSOR

Thermistor resistance k$2
at 20°C (68°F) Approx. 2.5
at 80°C (176" F) Approx. 0.3

THROTTLE VALVE SWITCH
Engine speed when idle switch is

changed from “OFF*" to QN Idle speed + 250x150
rpm
FUEL PRESSURE
At idle kPa (bar, kg/cm?®, psi) 196 (1.96, 2.0, 28)

FUEL INJECTOR

Coil resistance Q 2-3
IDLE SPEED rpm
M/T model 850450

A/T madel in "“N* position

IDLE SPEED (A/C ON)
M/T model ' 950+50
A/T model in ““N"" position 900+50

IGNITION TIMING (B.T.D.C.)
M/T

D+ o
A/T 157+2
IDLE CO 9 Idle mixture is
preset at factory.
AIR REGULATOR a Approx. 70

IGNITION COIL
"Primary resistance

{at 20°C (68" F}] Q 0.6-0.38
Secondary resistance
[at 20°C (68°F)) k 6-8

EF & EC-136




ELEGTRICAL SYSTEM

szron o

When you read wiring diagrams:
¢ Read Gl section, "HOW TO READ WIRING DIAGRAMS”.

CONTENTS
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STANDARDIZED RELAY

NORMAL OPEN, NORMAL CLOSED AND MIXED TYPE RELAYS

Description

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
N flow d>
e —— Does not
:5 —0 © flow E{> o O
. PR T Re RIS
% | |
— — —
sW 1 BATTERY swi BATTERY swi BATTERY
Flows
—- Does not Does not
flow
flow d> — d) )
z o O
: - Flows
-~ AL A1 A11A=
z L~ | L - ]
n
- 4 t_
swi BATTERY SW 1 BATTERY Wi BATTERY
SEL881H
TYPE OF STANDARDIZED RELAYS
MM 1 Make 2M 2 Make
1T 1 Transfer 1M-1B.......... 1 Make 1 Break
™ M
M
‘Ci) 1 | | --l /—2M
I’ \\‘ "’ \\
! ] | ".
\\ ? ,’ ‘\ 7
17 M-1B
1T | |
/_ . 4 1B
’ LSRR A
7 vy \
{ * !
! /“ /'
\?,4.\. %
-
] | l ™

SELBB2H




IGNITION SWITCH
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3

Bulb check
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BE N

M
S
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Low - Rear window wiper and
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Engine _—— - L6 - Windshield wiper and washer
E.C. C . roam X
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"

HNILNOY A1ddNS H3AMOJ

o ! !
1 I ] © : 3% g
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BATTERY

CAUTION:

a. If it becomes necessary to start the engine with a booster
battery and jumper cables, use a 12-volt booster battery. |

b. After connecting battery cables, ensure that they are tightly ‘
clamped to battery terminals for good contact.

¢. Never add distilled water through the hole used to check

specific gravity. y

How to Handle Battery

Keep clean and dry METHODS OF PREVENTING OVER-DISCHARGE
The following precautions must be taken to prevent over-dis-
charging a battery.
& The battery surface (particularly its top) should always be
kept clean and dry.
If the top surface of a battery is wet with electrolyte or
water, leakage current will cause the battery to discharge.
seu1ﬂ Always keep the battery clean and dry.

Remove negative ® When the vehicle is not going to be used over a long period
terminal of time, disconnect the negative battery terminal. (If the
vehicle has an extended storage switch, turn it off.)

SEL712E

® 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.

Hydrometer

@ SEL44a2D
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BATTERY 7

Battery Test and Charging Chart

Chart |
VISUAL INSPECTION
o Check battery case for cracks or bends. N.G
@ Check battery terminals for damage, -
o If the difference between the max. and min. electrolyte level in cells is within 10 mm (0.39 in},
itis O.K.
oK.
v
Replace battery,
CHECKING SPECIFIC GRAVITY
Refer 1o "‘Specitic Gravity Check’",
A A4
Below 1.100 ' 1.100-1.220 Above 1.220
SLOW CHARGE - l ‘ CAPACITY TEST
Refer to A Slow
Charge”’ STANDARD CHARGE QUICK CHARGE Refer to “‘Chart 117",
. Refer to “B: Standard Refer to 'C: Quick
I Charge". Charge”’.
OK.| NG.
CAPACITY TEST L £
T - Ready f
Refer to "'Chart 17, CAPACITY TEST eady for use .
Refer to “Chart 11” ¢ Mount battery again
0K NG ) and check loose ter-
e T minals. Also, check
QK. N.G. other related circuits.
Ready Replace
for use battery. ¢ ¢ ‘L
Ready for use
CHECKING SPECIFIC GRAVITY QUICK CHARGE
Refer 1o “'Specific Gravity Check™. Refer to 'C: Quick
Charge’".
, ® Tirne required: 45 min.
RECHARGE CAPACITY TEST
Refer to 'C: Quick Charge’’. Refer to “"Chart 11",
» If battery temperature rises above 60°C
(140° F), stop charging. Always charge O.K.L l N.G.
battery when its temperature is below
60°C (140°F). Ready Replace
T for use battery.
|
h 4
CAPACITY TEST
Refer to “"Chart (1",

O.K.l | NG.

v
Raady Replace
for use battery.

* o TANDARD CHARGE" is recommended in case that the vehicle is in storage after charging.

EL-12




BATTERY

Chart (|

Battery Test and

CAPACITY TEST

v

Test using battery

'

Charging Chart (Cont‘d)

® Check battery type and
determine the specified
current using the following

table.

Fig. 1 DISCHARGING CURRENT

(Load tester)

checker. Test using load tester, Type Current {A)
28B19R(L) 90 |
l 4 34B19R(L)} 99
. 46B24R (L) 135
Follow manufacturer’s Read load tester voltage
instructions to check and when specified discharging 55B24R(L) 135
determine if battery is current (Refer to Fig. 1.) 500D23R(L) 150
serviceable flows through battery for 55D23RI(L) 180
15 seconds, 65D26R(L) 195
O‘K'l l N.G. l BOD2GR(L) 195
Ready for use  Go to next step. J ¢ 75D31RI(L) 210
. 95D31R(L) 240
Above 9.6 volts ' Below 9.6 volts . ] 95E41R(L) 300
130E41R(L) 330
QK. l l N.G.
Ready for use Go to next step,
Eals] .

KK

+ —

Q0

SEL6978

EL-13




BATTERY |

Battery Test and Charging Chart (Cont’'d) |

Fig. 4 INITIAL CHARGING CURRENT SETTING

B: STANDARD CHARGE
{Standard charge)

BATTERY| _ _ | | __ | _ |_ =

LA I e e R e e I e I I B = =

CON rr | re |cao |ro o« T o

) 22133 Q8 |88 R 3

VERTED gao [@aw o0 |00 o A §

Determine initial charging current from SPECIFIC &3 28 |38 188 ~ a8 by
specific gravity, referring to Fig. 4. GRAVITY

1.100-1.130 |4.0 (A} (5.0 (A) |6.0 (A} |7.0 {A) |8.0 (A) 9.0 (A) 13.0 (A)

v 1.130-1.160 |3.0 (A) [4.0 (A) (5.0 (A) 6.0 (A} |7.0 (A) |80 (A)111.0 (A)

Charge battery for B hours. 1.160-1.190 2.0 (A} 3.0 (A} |4.0 (A) [5.0 (A) [6.0 (A) [7.0 (A) |9.0 (A)

1.190-1.220 |2.0 (A) |2.0 (A) [3.0 (A) [4.0 (A) [5.0 (A) 5.0 (A) |7.0 (A)

v ® Check battery type and determine the specified current using the table
shown above.
® After starting charging, adjustment of charging current is not necessary.

CHECKING SPECIFIC GRAVITY
Refer to “Specific Gravity Check ™",

y

Conduct additional charge as per
Fig. 5. if necessary.

l Fig. 5 ADDITIONAL CHARGE (Standard charge)
"CAPACITY TEST",
Go to "CAPAC Below 1.150 1,150 - 1.200 1.200 - 1.240 Above 1.240

v _ 4 v

Charge for 3.5 hours Charge for 2.5 hours Charge for 1.5 hours

at initial charging at initial charging at initial charging ) -

current setting. current setting, current setting.
v JV y JV

.

Go to “CAPACITY TEST".

CAUTION:

a.
b.

Do not use standard charge method on a battery whose specific gravity is less than 1.100.

Set charging current to value specified in Fig. 4. If charger is not capable of producing specified current
value, set its charging current as close to that value as possible.

Keep battery away from open flame while it is being charged.

When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as this

may cause a spark. ‘
If battery temperature rises above 60°C (140° F), stop charging. Always charge battery when its tempera-

ture is below 60°C (140°F).

EL-15
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BATTERY !
Battery Test and Charging Chart (Cont’'d)

W
5

el

C: QUICK CHARGE Fig. 6 INITIAL CHARGING CURRENT SETTING AND

CHARGING TIME (Quick charge)

BATTERY | _ __ R [ (O 4
TYPE | 2 2 24212221422 T
£E |TEEIETEEIEEIE| o
Determine initial charging current setting and CUR- oo g R‘, 8 8 8 o~ 8 ™= ﬁ
charging time from specific gravity, referring CON- RENT g g g g 2| v g 0 g’ § 8
to Fig. 6. VERTED “_[A] h -
SPECIFIC
GRAVITY 10 (A) 15 {A) | 20(A) | 30(A) 40 (A)
! 1.100-1.130 2.5 hours
.
1.130 - 1,160 2.0 hours
Charge battery
1.160 -1.190 1.5 hours
l 1.190 - 1.220 1.0 hours
Ab 1.220 0. 5 min.
Go to “CAPACITY TEST" ove 75 hours {45 min.)

e Check battery type and determine the specified current using the table
shown above.
® Afrter starting charging, adjustment of charging current is nOt necessary,

CAUTION:

a. Do not use quick charge method on a battery whose specific gravity is less than 1.100.

b. Set initial charging current to value specified in Fig. 6. If charger is not capable of producing specified
current value, set its charging current as close to that value as possible.

c. Keep battery away from open flame while it is being charged.

d. When connecting charger, connect leads first, then turn on charger. Do not turn on charger first, as this
may cause a spark.

e. Be careful of a rise in battery temperature because a large current flow is required during quick-charge
operation.
If battery temperature rises above 60°C (140°F), stop charging. Always charge battery when its tem-
perature is below 60°C (140°F).

f. Do not exceed the charging time specified in Fig. 6, because charging battery over the charging time can
cause deterioration of the battery.

Service Data and Specifications ($.D.S.)

. Except Europe
Applied
pplied area Europe (Option) Except Europe
Type 66D23R 34B19R
Capacity V-AH 1260 12-33




STARTING SYSTEM

Wiring Diagram

M/T MODEL
i
g 8rsr
: 3 I

(= i E19) (E204
Engine foon

E I
|
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®

= lﬂ—_im an:ﬂX
FUSIBLE % o
LINK 8 @ m

I e o o | FUSE

b
FT: e —

FUSE ANO FUSIBLE LINK
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BATTERY

e/w—83 e—a/w

(Englne room

harness no. 2
z
N
o
L

STARTER MOTOR =

SEL7661
A/T MODEL
INHIBITOR SWITCH
-
IGNITION - -—
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1 QIO 0O
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z © g % T_ 7 ? ?
: 3 p -
23 (ﬁ
3
(Engine room
harness) a/r-BJ e—a/r
. (Engine room
l— ‘ harmess na. 2)
T z g{ S
FUSIBLE |1 r i
LINK 29w moa
84 4 D o/ s 3
[
Y oohoem euse =
FUSE AND FUSIBLE LINK : 1
(In RELAY BOX) = L
BATTERY STARTER MOTOR -
SEL767L

EL-17

S~




STARTING SYSTEM — Starter —
Construction (Cont’d)

M1T71481

Through-boit

@

Rear cover

Brush holder

Brush {—}

L Brush spring
Brush {+}

E3H)

[CJ10-1201.0-12,7-9)
~ Planetary gear
f//// ~ Packing
z Yoke

Magnetic switch assembly
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STARTING SYSTEM — Starter —

From battery

“M* terminal

SELO35H

, From battery

M’ terminal

SELO37H

N

W

- Vernier caliper

SEL626B

Magnetic Switch Check

L
L
1.
®

Before starting to check, disconnect battery ground cable.
Disconnect “M™ terminal of starter motor.

Continuity test (between “S" terminal and switch body).
No continuity .. Replace.

Continuity test (between "S" terminal and “M” terminal).
No continuity ... Replace.

Pinion/Clutch Check

Inspect pinion teeth.

Replace pinion if teeth are worn or damaged. (Also check
condition of ring gear teeth.)

Check to see if pinion locks in one direction and rotates
smoothly in the opposite direction.

If it does not lock (or locks) in either direction or unusual
resistance is evident. ... Replace.

Brush Check

BRUSH
Check wear of brush.

Wear limit length:
Refer to S.D.S.
Excessive wear ... Replace.

EL-21




STARTING SYSTEM — Starter —

M1T71481

Ohmmeter

Ox

$114-623 STy SEL568B

SELS58E

Pole piece Holder

Ohmmeter

O

SELG6258

Ohmmeter

N

‘Oﬁ

SEL104E

Brush Check (Cont'd)

BRUSH HOLDER

1. Perform insulation test between brush holder (positive side)
and its base (negative side).

® Continuity exists. ... Replace.

2. Check brush to see if it moves smoothly.

® |If brush holder is bent, repiace it; if sliding surface is dirty,
clean.

Pole Piece Check

Pole piece is secured to yoke by bonding agent. Check pole
piece to see that it is secured to yoke and for any cracks.
Replace malfunctioning parts as an assembly.

Holder may move slightly as it is only inserted and not bonded.

Armature Check

1. Continuity test (between two segments side by side).
® No continuity ... Replace.

2. Insulation test (between each commutator bar and shaft).
® Continuity exists. ... Replace.

EL-22




STARTING SYSTEM — Starter —

~
\\\\\\" ’
~
N
Sandpaper

SELG24B

el Vernier caliper

Commutator
SEL418A

Undercut procedures

0.5-0.8 mm
Round {0.020 - 0.031 in)

Wi

Correct

File

TN

Commutator
Segment
Mold

Incorrect

EEOZ1

Armature Check (Cont’d)

3. Check commutator surface.
® Rough ... Sand lightly with No. 500 to 600 sandpaper.

4. Check diameter of commutator.
Commutator minimum diameter:
Refer to S.D.S.
® Less than specified value ... Replace.

5. Check depth of insulating mold from commutator surface.
® Less than 0.2 mm (0.008 in) ... Undercut to 0.5 to 0.8 mm
(0.020 to 0.031 in)

Assembly

Apply high-temperature grease to lubricate the bearing, gears
and frictional surface when assembling the starter.

Carefully observe the following instructions.

Gear case metal

Moving portion of shift lever

Plunger of magnetic switch

Internal gear

Planetary gear

Shaft

EL-23




STARTING SYSTEM — Starter —

Pinion stopper

Switch

[

-+
1
1

-4

——

--H

SEL299E

Clearance "'’

Adjusting plate w

—

SEL633B

Assembly (Cont’d)

PINION PROTRUSION LENGTH ADJUSTMENT

With pinion driven out by magnetic switch, push pinion back to
remove slack and measure clearance “ Q' between the front
edge of the pinion and the pinion stopper.

Clearance “ Q ";

Refer to S.D.S.

® Not in the specified value ... Adjust by adjusting plate.

Service Data and Specifications (S.D.S.)
STARTER

Type

5114523

M1T71481

HITACHI make

MITSUBISH! make

Reduction gear type

Applied model All
System voltage \, 12
No-load
Terminal voltage v 110
Current A Less than 90 50 -75
Revolution rpm More than 2,950 3,000 - 4,000
ini di f
Minimum diameter o commutatc?r 32.0 (1.260) 288 (1.134)
mm (in)
ini h
Minimum length of brush _ 11.0 (0.433) 12.0 (0.472)
mm (in)
- 7 -
Brush spring tension N (kg, Ib) 17.7-216 137-255

(18-22,40-49)

(14-26,31-57)

Clearance of bearing metal and

armature shaft mm (in) 02 10.008) -
Clearance 2" between pinion front 03-15 05-20
edge and pinion stopper mm {in) (0.012 -0.,059) (0.020 -0.079)
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CHARGING SYSTEM
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Wiring Diagram
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CHARGING SYSTEM

Trouble-shooting

Before conducting an alternator test, make sure that the battery is fully charged. A 30-volt voltmeter and
suitable test probes are necessary for the test. The alternator can be checked easily by referring to the
Inspection Table.

Before starting trouble-shooting, inspect the fusibie link.

WITH IC REGULATOR With alternator side L terminal

grounded, internal shart occurs Burned-out

® if + diode is short-circuited. bulb. Replace
and Proceed

Ignition Light “OFF” Disconnect Light "OFF " )=m————————————————=——— to “A”.
switeh "ON™ connector (5,
(Check hght L) and ground
for operation.) Light “ON"" L lead wire. Light “ON"'
(Check light
l for operation.)

Engine idling

{Check light
for operation.) T

Dim light Damaged IC-RG

Light flickers or ALG.

Bright light
T T e T o B -IDamagedA.c_G_|
Light “ON")})——— Connect positive lead (+) of voltmeter on B

terminal and negative lead (—) to L terminal

L@ from harness side.
Light “OFF" s
‘9 Engine idling More than 0.5V )— — lDamaged A.C.G.]

{(Measure the

|
X%f,agi;?.rfis Less than O.S\D———[ 0.K. J
Engine speed: Dim light terminals)
1,500 rpm
Lighting
?\grl\tec:k‘;prt“ Engine speed: | More than 15.5V ) | Damaged IC-RG.
'9 1,500 rpm Replace.
1) U.se fully charged batte'ry. _ for operation.) (Measure B
2) Light : Charge warning light terminal volit- 1310 15V
A.C.G. : Alternator parts except |C regulator age)
IC-RG : IC regulator o Make sure connec- Engine idling
0.K. : IC alternator is in good condition tor (S, L) is connect- | Lighting
3) When reaching “Damaged A.C.G.”, remove ed correctly. switch "ON”
alternator from vehicle and disassemble, inspect :C"“k light
and correct or replace faulty parts. or operation.

4) Terminals “8", “L", “B’ and “E" are marked on
rear cover of alternator. Light “0@—‘ -‘Damaged A.C.G.|

Light "OF@—_ro,K, l

EL-26




CHARGING SYSTEM — Alternator —

Construction

A2T14694

Bearing retainer

Front bearing
Through-bolt Front
39.54 ront cover

(0.40-055,2.9- 4.0)

Pulley assembly

Rear cover

Diode assembly

IC voltage regulator
assembly

[OJ ¢ Nem (kg-m, ft-ib)
SELG956L

*Rear bearing
CAUTION:

Rear cover may be hard to remove because a ring is used to lock outer race of rear bearing. Be careful not to
lose this ring during removal.

Disassembly

REAR COVER REMOVAL
CAUTION:

To facilitate removal of rear cover, heat just bearing box
sectlon with a 200W soldering iron.

Do not use a heat gun, as it can damage diode assembly.

Ji:)ldering iron

{200W capacity)

Bearing box

SEL628D

Ohmmeter Rotor Slip Ring Check

II} 1. Continuity test

® No continuity ... Replace rotor.
O,
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CHARGING SYSTEM — Alternator —

Stator Check (Cont’'d)

2. Ground test
® Continuity exists. ... Replace stator.

Lead wire

Ohmmeter

Stator
core

SEL3BAL

Diode Check
MAIN DIODES

® Use an ohmmeter to check condition of diodes as indicated in chart below:
@ If any of the test results is not satisfactory, replace diode assembly.

Ohmmeter probes
Continuity
Positive Negative ©
Positive diode plate Diode terminals Yes
Diodes check (Positive side)
Diode terminals Positive diode plate No
Negative diode plate Diode terminals No
Diodes check (Negative side) _
Diode terminals Negative diode plate Yes
Sub-diodes
Negative
diode plate
i Diode terminals
Positive
diode plate SEL385L
SUB-DIODES
@ Attach ohmmeter’'s probe to each end of diode to check for
continuity.

® Continuity is N.G. ... Replace diode assembly.

SEL494H

EL-29

I




CHARGING SYSTEM — Alternator —

Q
Wear
limit line— OrF
[
2 mm —_
(0.08 in) T
o O

SEL386L

Rear bearing

Quantity of protrusion:
Fix ring at the position
of minimum protrusion.

SELG330D

SEL766D

Assembly

Carefully observe the following instructions.
® When soldering each stator coil lead wire to diode assembly
terminal, carry out the operation as fast as possible.

WHEN SOLDERING BRUSH LEAD WIRE

® Position brush so that its wear limit line protrudes 2 mm
(0.08 in) beyond end face of brush holder.

RING FITTING IN REAR BEARING

@ Fix ring into groove in rear bearing so that it is as close to
the adjacent area as possible.

REAR COVER INSTALLATION

(1) Before installing front cover with puiley and rotor with rear
cover, push brush up with fingers and retain brush by
inserting brush lift wire into brush lift hole from outside.

(2) After installing front and rear sides of alternator, pull brush
lift wire by pushing toward the center.

Do not pull brush lift wire by pushing toward outside of rear

cover as it will damage slip ring sliding surface.
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CHARGING SYSTEM — Alternator —

Service Data and Specifications (S.D.S.)

ALTERNATOR

Type A2T14694
Applied model All
Nominal rating V-A 12-80
Ground polarity Negative

Minimum revolution under no-load

Less than 1,100

(When 13.5 volts is applied) pm

Hot output current A/rpm More than 22/1,300
More than 60/2,500

Regulated output voltage \% 14.1 -14.7

Minimum length of brush mm {in) 8.0 (0.315)

Brush spring pressure N (g, oz) 3.040 - 4.217

(310-430,10.93 - 15.17)

Slip ring minimum outer diameter
mm {in)

22.1(0.870)




COMBINATION SWITCH

_ Replacement
Wiper and
washer switch ® Each switch can be replaced without removing combination
7 &) switch base.

Combination switch base

Lighting switch

SEL697L

® To remove combination switch base, remove base attaching
screw and turn after pushing on it.

Attaching screw

§ Protrusion

/ guide

SELEO9L
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SEL770L

HEADLAMP

Schematic (Cont'd)

MODEL WITHOUT DIM-DIP
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HEADLAMP
Wiring Diagram

L.H. DRIVE MODEL FOR EUROPE

SEL771L
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HEADLAMP
Wiring Diagram (Cont’d)

MODEL WITH DIM-DIP LAMP SYSTEM
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HEADLAMP
Wiring Diagram (Cont’d)

L.H. DRIVE MODEL EXCEPT FOR EUROPE AND R.H. DRIVE MODEL WITHOUT DIM-DIP LAMP

SYSTEM
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HEADLAMP

BASIC OPERATION

Description

Condition Operation
Lighting switch Retractor switch Headlamp motor Headlam ps
OFF = 18T OFF No operation OFF
ON after headl
1ST > 2ND OFF Open after headlamp motor
reaches fully open position,
2ND = 1ST OFF Held to open position OFF
IST - OFF OFF Closed OFF
Except for Europe model
Momentarily ON after head-
0 d and closed af larm t hes
Momentarily turned to PASSING OFF pened and closed atter amp mo.o.r reaches fully
headlamps go off. open position, and then go
off,
For Europe model ‘
Momentarily turned to PASSING OFF Opened and closed OFF
ON after headla
Held at PASSING position OFF Open arter heaciamp motor
reaches fully open position.
d after h
Release PASSING position OFF g;“e after headlamps go OFF
OFF ON Open OFF
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HEADLAMP
Description (Cont’d)
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HEADLAMP

SEL392L

H 1
#1: 150 mm (5.91 in) si;:d amp
*2. 50 mm (1.97 in) \ g
/ -

*1

Lock nut

" 4

Motor side SEL393L

Approx. 6.8 (0.268) J

*

Approx. 6.0

/

Approx. 6.0
(0.236)

/‘/
j\//Unit: mm {in}
SEL394L

Ul { [
LLLLLLLLW !
— \\\\\\\\\\X

CULLCLLULLELLLLLL L

Adjust so that lid

i___________is flush.

/
SEL396L

Assembly

1. Install headlamp motor, ball joint and link A (as one unit) on
headlamp bracket.

2. While turning link B, install link A’s ball joint on headlamp
housing’s ball joint.

3. Set distance between centers of upper and lower ball joints
as shown in figure at left, and tighten lock nuts.

4. Assemble headlamp, finisher and lid.

Installation and Adjustment

Before doing this, be sure to disconnect battery ground cable.

1. Install headlamp bracket to body temporarily.

1) Determine headlamp bracket location on body so that
alignment between lid, hood, and fender looks straight.

2) After adjusting alignment, tighten headlamp bracket to body.

P

Adjust lid alignment.

e Adjust lid, hood and fender for alignment while opening and
closing headlamp with motor manual knob.

Use motor manual knob to open and close headlamp, and
adjust alignment while checking that lid is not interfering
with hood.
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HEADLAMP I

‘ 9
&g Adjusting

screw

SEL397L

SEL398L

Installation and Adjustment (Cont’d) |

3. Adjust stopper.

1) Loosen lock nut on stopper.

2) Turn motor manual knob to open headlamp assembly com-
pletely.

3) Adjust stopper screw.

Headlamp Motor Check

1. Disconnect battery ground cable.

2. Disconnect the headlamp motor connector.

3. Use an ohmmeter to check for continuity in headlamp motor
circuit while rotating motor with manual knob.

Link A Ohmmeter probe

position

Continuity

~—

YES
NO
NO
YES

“CLOSE"

NO
YES
NO
YES

“OPEN"

PO ®oeel =
OICISICINSITIONS

Headlamp

Rubber cap

? 99
e
I
© SEL399L
Up

Press

SEL495G

Headlamp

SELBATH

Bulb Replacement

INSTALLING HEADLAMP RUBBER CAP

When installing the rubber cap, set the “TOP" or “ A" mark so
that it is facing up.

Press the rubber cap firmly so that the lip makes contact with
the headlamp body.
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EXTERIOR LAMP

Back-up Lamp/Wiring Diagram

NHIBITOR SW
! TreH IGNITION SWITCH

ON ar START

T

—
——
..
—pn

—O
—g

—Q

—

G/WE @:@ BACK-UP
LAMP R. H

FUSE BLOCK
(Refer to #POWER N
SUPPLY ROUTING~.) o

@ @D

(Engine roam

harness)
L — (@ G/L—— A8 ——GrL (Main
--———-@—G/L—\— H9 —— G~ L harness)
— 19 —1— GAW
(A): A/T model v G/‘”E @_‘___@ BAGK-UP_
Refer to last page L LAMP L. H.
@: M~T made| ] (Foldout page).
)
AN
(L5}
a3
N it
vo {(Engine raom
harness no. &) L
L&:c/w BACK-UP
GrL LAMP = =

SWITCH BODY GROUND

SEL?775L
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EXTERIOR LAMP

Rear Fog Lamp/Wiring Diagram
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EXTERIOR LAMP

HE

OAYTIME LIGHT L. H

OAYTIME LIGHT R. H.

Daytime Light/Schematic
IGNITION SWITCH IGNITION SWITCH
START ON or START ‘ BATTERY
FUSE m FUSEZ FUSE
LIGHTING SWITCH
OFF ST [ 2ND
A[BICIA[B|C[A{B|C
Q QIOIQ
Q Olo
— [«]
11 10 S 6 Q QIR0
[@] O[O0
9 (@)
DAYTIME LIGHT 1 8QOOO
CONTROL UNIT 3 OlO0lO
7 0
[@)(e]
12 4 8 QIOI0IOIO)
[e][][e](e]le)
FUSE
L To tall lamp R. H..
clearance lamp R. H.
x
E ‘E—-To tail lamp L. H .
< clearance lamp L. H. .
E@z license and illumination
x lamps
w
+ B
= - =
SEL777L
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EXTERIOR LAMP

Test lamp (27W)

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.

Bulb Specifications

[ tern Wattage (W)

Headlamp 60/55
Front combination lamp

Turn signal/clearance lamp 21/5
Daytime running lamp 27
Side turn signal lamp 5
Rear combination lamp

Stop/Tail 21/5

Turn signal 21

Rear fog 21
Back-up lamp 21
License plate lamp 5
Interior lamp 10
Spot lamp
Luggage compartment famp 5

EL-54




INTERIOR LAMP

Interior Lamp/Wiring Diagram
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METER AND GAUGES

SEL761L

B
m
(Temp.)

!

a

®8: Fuel gauge

®
{Fuel)
PE)

Water temperature gauge SEL762L

)
©:

(Fuel)

Fuel gauge

Water temperature gauge SEL763L

Inspection/Fuel Gauge and Water Temperature

Gauge
C INSPECTION START )
B ,
CHECK POWER SOURCE. Check the following iterns.
1) Turn ignition switch “ON".  |N.G.| 1) Harness continuity between
2) Check voltage between > battery terminal and
terminal (A and ground. combination meter
Battery voltage should exist. 2} Ignition relay
3) Fusible link and fuse
0.K. 4) I[gnition switch
B N.G.
CHECK GAUGE OPERATION. » Repair or replace gauge.

1) Turn ignition switch “ON"".

2) Connect terminals (8 (Fuel),
® (Temp.) and ground with
wire for less than 10 seconds.

3) Check operation of gauge.
Gauge should move smoothly
to full scale.

0.K.
v

Check harness continuity
between component and
combination meters (C© (Fuel),

© (Temp.).

N.G.
—»1 Repair or replace.

O.K.

b

CHECK COMPONENT,

Check gauge units and harness.
Refer to ““Fuel Tank Gauge Unit
Check” or ““Thermal
Transmitter Check’’,

Repair or replace.

—

0.K.

A

b

Refer to FE section. {Fuel gauga)

Reinstall any part removed.

—

( INSPECTION END )

EL-59
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METER AND GAUGES

Fuel Tank Gauge Unit Check

® For removal, refer to FE section.

\ Check the resistance between terminals @ and ®.
O
Ohmmeter Float position Resistance Fuel value
El¢ ) | (=) mm (in) Q ¢ (Imp qal)
*1 | Full Approx. 43-6.3 57.6 (12-5/8)
64 (2.52)
~ SEL407L Approx.
* .7-343 32.9(7-1/4
G E 2 1/2 137 (5.39) 27 (7-1/4)
Approx.
* 73.3 - 84. 7.2(1-b
3 | Empty | 10" 8.27) 3.3-84.8 (1-5/8)
Thermal Transmitter Check
Check the resistance between the terminals of thermal trans-
mitter and body ground.
Water temperature Resistance
60°C (130°F) Approx. 70 - 9052
100°C (212°F) Approx. 21 - 2482
EF329A
Qil Pressure Switch Check
Check the continuity between the terminals of oil pressure
switch and body ground.
Qil pressure N
Continuit
= kPa (bar, kg/cm?, psi) Y

7 Engine start More than 10 - 20 NO

{0.10-0.20,0.1-0.2,1.4 - 2.8)

Less than 10 - 20
i YES
L Sk L7a8K Engine stop (0.10-020,0.1-0.2, 1.4 -2.8)

Speed sensor Speed Sensor Signal Check

1. Remove speed sensor from transmission..
Location: Refer to “‘Location of Electrical Units”.

2. Turn speedometer pinion quickly and measure voltage
across @ and ® .

&Y speed
sensor
Voltmeter pinion
a m Approx. 0.5V

) [Alternating
current (A.C.)]

SEL408BL
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r WARNING LAMPS AND CHIME

Warning Lamps/Schematic

DIFFERENTIAL OIL
c—

F—*@_—_@ 0 {10

DIFFERENTIAL OIL
THERMOSWITCH

4-WHEEL SKID CONTROL UNIT
ANTI-LOCK

For Europe

®

CIL

) {in

0OIL PRESSURE SWITCH

FUEL
—
(p——————-_{ﬁ} s, }U

FUEL TANK GAUGE UNIT

WASHER

i
l ———7) {1
§

WASHER FLUID LEVEL SWITCH

DOAR
—
lF———éli}-——«H— “l
DOOR SWITCH @Oriver slde)
———
I||
1
" .
2 DOOR SWITCH (Passenger side)
T BRAKE
—
N O o {I
T BRAKE FLUID LEVEL SwWITCH
Q
-
—C —
3 oF——
= PARKING BRAKE SwWITCH
o .
- Q
Tz
Z5 W
E - t—
b o o —I
BULB CHECK
RELAY
ALTERNATOR
CHARGE
4%@} 4w p————orh
PR
SEL7B3L
EL-61
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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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Rear Wiper and Washer/Wiring Diagram
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WIPER AND WASHER
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Variable Pressure Window Screen Wiper/Wiring
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WIPER AND WASHER

Washer Tube Layout

e

Rear washer nozzlex Front washer nozzle

9 //

Washer tank

SEL415L
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HORN, CIGARETTE LIGHTER AND CLOCK
Wiring Diagram
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REAR WINDOW DEFOGGER

Wiring Diagram

REAR WINDOW
IGNITION SWITCH
ON or START T BATTERY DEFOGGER RELAY
up H -
' A @: L. H. drive model
FUSE BLOCK (R): R H drive mode!
(Refer to
*POWER
SUFPPLY
ROUTING~. )
(L] -
(Maln (Back door
harness) harness)
LR H I FL/R——— LR L/RLCA T}
Bs0 l—
¥ CONDENSER .
= |To Illumination
control system — D
QFF[ ON
& 1 O
ﬂ p
RS v REAR
NOOW
YL DEFOGGER
© g| W=
-
®: @D e @
REAR WINOOW
BQOY GROUND DEFOGGER SWITCH
SEL791L
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REAR WINDOW DEFOGGER

» O Filament Check
1. Attach probe circuit tester (in volt range) to middle portion
of each filament.
/.
LJ
-Q-——/
® S
(v
6 volts (normal filament) SEL263 :
2. If a filament is burned out, circuit tester registers 0 or 12
r~ Burned-out point volts. }
(+] -] ; |
|
] !
.
!
GJ
.Q.-—-)
® ©
(V] SEL264
12 volis
[+] (-]
b
EJ Burned-out point
3] !—'J
® ©
[v]
0 volts SEL2ES
3. To locate burned out point, move probe to left and right
(+] (] along filament to determine point where tester needle
swings abruptly.
L 3o /2,
L
o
® S]
(vl
SEL266
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REAR WINDOW DEFOGGER

5 {0.20)

Heat wire

———1 _

Ruler

Unit: mm (in)

55542J

Drawing pen

f Repaired point

2

SELO1ZD

r Repaired point

_

e —

Heat gun
SELO13D

Filament Repair
REPAIR EQUIPMENT

1. Conductive silver composition (Dupont No. 4817 or equiva-
lent)

Ruler 30 ¢m (11.8 in) long

Drawing pen

Heat gun

Alcohol

Cioth

o0pwN

REPAIRING PROCEDURE

1. Wiper broken heat wire and its surrounding area clean with
a cloth dampened in alcohol.

2. Apply a small amount of conductive silver composition to tip
of drawing pen.

Shake silver composition container before use.

3. Place ruler on glass along broken line. Deposit conductive
silver composition on break with drawing pen. Slightly
overlap existing heat wire on both sides [preferably 5 mm
(0.20 in)] of the break.

4. After repair has been completed, check repaired wire for
continuity. This check should be conducted 10 minutes after
silver composition is deposited.

Do not touch repaired area while test is being conducted.

5. Apply a constant stream of hot air directly to the repaired
area for approximately 20 minutes with a heat gun. A
minimum distance of 3 cm (1.2 in) should be kept between
repaired area and hot air outlet. If a heat gun is not available,
let the repaired area dry for 24 hours.
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AUDIO AND POWER ANTENNA

Power Antenna/Wiring Diagram

IGNITION SWITCH RADIQ
ON or START

IGNITION SWITCH EEEEH
ACC or ON BATTERY =

(TR

UP BT

FUSE BLOCK
(Refer to 7POWER
SUPPLY ROUTING~.)

R~8

-3
- ~
m

L
G
R-B

ANTENNA
MOTOR

AHE, O,

Antenna
operating
direction
Current flow % Upward
o om direction #| Downward
SNABANY o

[ ] S|

[+
@ gy @
= AUTO ANTENNA

BOOY GROUND TIMER

SEL793L
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AUDIO AND POWER ANTENNA

Location of Antenna

/_ Power antenna

Drain tube

SEL700L

Antenna Rod Replacement

Loasen @ Antenna nut
Antanna base REMOVAL
REAROT M 1. Remove antenna nut and antenna base.

VEHICLE —

SEL701L

LEFT SIDE OF  Antenna 2. Withdraw antenna rod while raising it by operating antenna

VEHICLE rope motor.
Gear portion

Antanna rod

Antenna nut_—/_r/__‘%
Antenna base oy
\ REAR OF

VEHICLE

C

/\SEL702L
Gear LEFT SIDE OF ) INSTALLATION
portion VEHICLE  Antenna rope 1. Lower antenna rod by operating antenna motor.
Antenna rod 2. Insert gear section of antenna rope into place with it facing
toward antenna motor.

::t‘::::g:; 3. As soon as antenna rope is wound on antenna motor, stop
REAROF ¥ Extend antenna antenna motor. Insert antenna rod lower end into antenna
VEHICLE & : motor pipe.

4. Retract antenna rod completely by operating antenna motor.
5. Install antenna nut and base,

EL-79




R

‘ \\ / relay-2
' /’Wiper amp.
_— ;\% ,

LOCATION OF ELECTRICAL UNITS

Passenger Compartment

- E.C.C.5. control unit

Accessary relay-1 (Blue) VP W. wiper cantrol unit* (For West Germany)
Fuse black /- A/T contral unit®
Bulb check relay (Blue) / 7
/ +\ Door lock timer
Rear window defogger / /

relay (Brown)

SM.* ‘\

/— Fuse bloek‘—\ "’ /
< ‘l'-‘_ . ’/
o ) &)
Accessory relay-2 (Blue) a2
T

L _,ﬂ
Cireuit hreaker {Black) !J‘!
Igniti lay (B ) .
gnition :uav rown - a‘ ‘? " "

Warning buzzer* Z
Stop lamp switch Speed sensor

Headlamp timer

* Figure shows dashboard for |..H.D. models.
¢ On R.H.D. models, all side panel unit parts marked with an
asterisk “*"" are symmetrically located to those of L. H.D.
models, However, switches and units around steering column
remain in the same relative position to each other except that Wiper motor
thay have all been moved to the right side. /_
/ Differential oil cooler

: A.B.S. control unit

SEL706L
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68-13

10087138

)
()
)
D)
(hiz)
(3)
(s)

=
=

EEREEHEEEEEEEEEEERBEREEREEREE

: Headlamp timer

: Check connector

: Warning buzzer

. Fuse block

: lgnition relay

. Circuit breaker (Model with power window system}
. Accessory relay-2

: Accessory relay-1

1 To engine room harness

: To engine room harness {Blue)
: To engine room harness {Black)
: Bulb check relay

: Rear window defogger relay

: To door harness L.H.

: To door harness L.H.

: Kickdown switch [A/T modei]

: Combination meter

: Stop lamp switch

. Rear fog lamp switch

Headlamp retractor switch

: lumination controi amplifier
: Not used

: Mot used

: Combination flasher unit

1 Mode door motor

Foot lamp L.H.
Headlamp washer switch

. Rear wiper and washer switch
: Rear window defogger switch

Hazard switch

: Radio

. Radio

: Cassette deck

: Diode {Except for Europe)}

Push control unit

. Fan switch

. Diode (For Europe}

: To sub-harness

: To main harness @

. Glove box lamp

: Glove box iamp switch

: Combination meter

: Combination meter

: Thermo control amplifier

. Heater resistor

. Blower motor

: Footlamp R.H,

. To E,F.I. harness @

: To door harness A.H.
. To door harness R.H,

FEEEEE

Diode @

Eapr A

¢ To room lamp harness (31)
Body ground

Intake door motor

. To sub-harness

: To main harness

. Door lock timer

E6G0C60

Bt

g
Lighting switch Pt T
Lighting switch Pl
Lighting switch o J:

Headlamp washer timer

Headlamp timer
Retract relay-4

Diode

ol

Lighting switch 1

Headlamp timer
Retract relay-4

(p,Juon) ssauleH ulepy

1NOAVY1 SSINUVH



L6-13

1£087138

@
@
)
@
)

: Body ground

. Differential oil temperature sensor
: Differential oil temperature switch
1 Ash tray illumination

: Cigarette lighter

: Door mirror contro} switch

: Differential oil cooler pump

: Parking brake switch

1 AJST device {A/T illumination and O.D. controt switch) {(A/T model}
: Mot used

. Door switch R.H.

: Power antenna motor

: Power antenna timer

. Body ground

. d-wheel skid control unit

. Rear speaker L.H.

. Differential oil cooler relay-2

: Rear combination lamp L.H.

SHEHHEEHEEEEEEEEE

: Rear combination lamp L.H.
1 Back-up tamp L.H.
: Rear wiper amplifier

License tamp L.H.

; License lamp R, H.

. Body ground

. Luggage room lamp switch
. Back-up lamp R.H.

Luggage room lamp

. Rear combination lamp R.H.
. Rear combination lamp R.H.
: Fuel tank gauge unit

. Rear brake skid sensor

. Rear speaker R.H.

: To back door harness

¢ To back door harness

. Door switch L. H.

(p.juon) ssauleH ulep

1NOAV1 SSaANHVH



HARNESS LAYOUT

Room Lamp Harness

: To main harness

¢ Spot lamp (Model with sun roof)

: Interior lamp (Model without sun roof)
: Interior lamp (Model with sun roof)

SELBO4L




HARNESS LAYOUT

Door Harness L.H.

FEEEE

SELE80O5L

: Door mirrar motar
: Power window regulator

: To main harness {L_H_drive model) (L.H. drive model)
: Door speaker 08 1 Power window amplifier

¢ To main harness (L.H. drive madel) (87) : Powerwindow main switch i\

{L.H. drive model)}

: Door lock actuator (R.H. drive model)
: Door lock switeh (L.H. drive model)
1 To main harness (R.H. drive model)

: To main harness (#55) (R.H. drive model)

: Power window sub switch (R.H. drive model)

Door Harness R.H.

: To main harness @ {L.H. drive model) 0i8)  : Door lock actuator (L.H. drive model)
: To main harness @ (L.H. drive model) : Door lock switch (R.H. drive model)
: Door speaker 0117) - To main harness (R.H_drive madel)
: Door mirror motor : To main harness (R.H. drive model)
1 Power window regulator 1113 : Power window main switch (R_H. drive model)
0117 : Power window sub switch (L.H. drive model) : Power window amplifier (R.H. drive model)
SELBO6L
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G6-13

19647135

3

BE0E0EEEEREEEEEERE
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 Windshield wiper motor

: Windshield wiper amplifier

: Side turn signal lamp B.H.

: Anti-skid brake actuator

: Rear washer motor

: Front washer motor

¢ Washer fluid level switch

: To E.F.l. harness {White}
: To E.F.l. harness {Gray)

: To E.F.L harness {Brown]
: Toengine room harnessno, 2 1) (M/T model)

Inhibitor switch {A/T model)

: Revolution sensor [A/T model}

: Inhibitor switch (A/T model) {Gray}

: To soienoid valve sub-harness (A/T model} {Brown)
. Relay box {Refer to page EL-81.}

: To engine room harness no. 2 {A/T modet}

:
. To engine room harness no. 2

: Body ground

: To engine room harness no,2 {1/ T model)
. Battery

. Battery

. Body ground

. Daytime light control unit

To engine room harness no. 2

Headlamp washer amplifier
Headlamp washer motor

™
o
&

BB EaEEEEaeEECEERES

. Mot used

Headlamp R.H.

Headlamp motor R.H.

Front combination lamp R.H.
Daytime light R.H,

: Horn-high
 Condenser fan motor

Horn-low

: Headlamp motor L.H,
: Headiamp L.H,

Baytime light L.H.
Front combination lamp L.H,

: Dual-pressure switch

¢ Body ground

. Relay box {Refer to page EL-81}
: Dropping resistor {A/T model}

. Compressor

Front brake skid sensor L.H.

: Power transistor unit
: Brake fluid level switch

Pressure regulator control solenoid valve

: Body ground for front brake skid sensor L.H.
L WL.PW. wiper motor

: Side turn signal lamp L.H,

: To engine room harness

LNOAVT SSANHVYH
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HARNESS LAYOUT _ }

NOTE

EL-97
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@ CEERRERERE

664138

¢ To main harness @

: To main harness (12} (Blue)
! To main harness (13) (Black)
. Mot used

: Mot used
. lgnition switch

. Cambination switch

. Combination switch

. Horn switch

. Windshield wiper and

washer switch

. Dim-dip lamp control unit
: To E.F.|. harness @
1 AfT control unit

e )

T3A0W 3AIHA 'H'Y

(puoo) ssautey wooy auibuz

1LNOAVT SSIANHVH



HARNESS LAYOUT

Engine Room Harness No. 2

®OE9EEE0 @ B B O @

1 To engine room harness
¢ To engine room harness
: To engine roem harness
¢ Toengine room harness
: To engine room harness
. Battery

. Alternator

1 Oil pressure switch

: Detonation sensor

: Starter motor

: Vehicle speed sensor

1 Back-up lamp switch

: Neutral switch

4--
= L e
3T

G (M/T model)

(E17) (M/T model)

(220) (A/T model)

(M/T model)

(M/T model)

SELBOSL
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HARNESS LAYOUT

L.H. DRIVE MODEL

Engine ground

Engine ground

E.F.l. Harness

P




Engine ground

Engine ground

13dONW 3AIHA 'H'H

(pJuo)) sseuieH I'4'3

1NOAVT SS3INHVH
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10187138

(D
)
Q)
)
)

_n
2

FEREREE

: To main harness @

: E.C.C.S. controt unit

: To engine room harness

: Front brake skid sensor L.H.

. Resistor

: Check connector

: Check connector

© To engine room harness (White)}
. To engine room harness {Brown}
: Engine ground

. To ignition cdil sub-harness

: F.1.C.D, solencid valve

: {njector-4

tnjector-3

. Injector-2

Injector-1

¢ ALALC. solenoid valve
: Thermal transmitter

®

2EEEEEEEEREEE00

pua)
=
L)

: Engine temperature sensor
i Alr regulator

. Throttle valve switch

: Throttle sensor

. Crank angle sensor

. Air flow meter

Bropping resistor

. Pressure regufator control solenoid valve
: Power transistor unit

. Dropping resistor {A/T model}

1 Compressor

: To E.F.l. harness @

: Engine ground

. lgnition coil-4

. lgnition coil-3

lgnition coil-2

: lgnition coil-1

(pauo)) ssauieH ‘1’4’3

1NOAVT SSANHVH




»
SUPER MULTIPLE JUNCTION (S.M.J.)

2

*Full-tight’” mark

[(3-5Nm
{0.3 - 0.5 kg-m,
2.2 -3.6 ft-ib)

SEL4221

REMOVAL

® Remove fuse block retaining screws to gain access to S.M.J.

‘® Slide fuse block to the side, and remove S.M.J. retaining
bolts to detach S.M.J.

INSTALLATION
To install S.M.J., tighten bolts until orange “full-tight” mark
appears and then retighten to specified torque as required.
[:3-5N-m
(0.3 - 0.5 kg-m, 2.2 - 3.6 ft-1b)
CAUTION:
Do not overtighten bolts, otherwise, they may be damaged.

EL-107
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ENGINE MECHANICAL
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number

Description
Tool name P

5T05015000 When overhauling engine
Engine stand assembly
(1) 8T05011000
Engine stand
(2) sT05012000
Base

Engine attachment

assembly

) KV10108101
Engine attachment

@) KV 10106500
Sub-attachment

KV10107901
Valve lip seal puller

Displacement valve lip seal

Kv10111300 Disassembling and assembling valve
Valve spring_ @ components
compressor Ivul

b

(1) KV10107501 Installing valve lip seal
Valve lip seal drift

@) KV10111400
Valve oil seal drift
attachment




Re—

OIL PAN

Tube presser

SEM3518

Cut here.

. 4

Liquid gasket

SLC206

Groove

7 mm (0.28 in)

Bolt hole

SEMO09B

Installation (Cont’d)

3. Apply a continuous bead of liquid gasket to mating surface
of oil pan.
® Use Genuine Liquid Gasket or equivalent.

® Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

4. Apply liquid gasket to inner sealing surface as shown in
figure.

@ Attaching should be done within 5 minutes after coating.

5 Install oil pan.

® Wait at least 30 minutes before refilling engine oil.

EM-8




TIMING BELT

Removal

1. Drain engine coolant from radiator.

Be careful not to spill coolant on drive belts.

2. Remove air duct, upper radiator hose, radiator shroud and
under cover.

Remove the following belts.

Power steering pump drive belt

Compressor drive belt

Alternator drive belt

Remove water pump pulley, fan and fan coupling.

all W W B

5. Remove crank angle sensor.
Put aligning mark on crank angle sensor and timing belt cover.

6. Remove front upper timing belt cover.
7. Remove all spark plugs.

Front upper
timing belt cover

SEM5168B

. 8. Set No. 1 piston at T.D.C. on its compression stroke.

9. Remove crankshaft pulley.
.y
N R
/7 - Ry o o
S NG
N 1“«‘:—_1} SEmM5128

“_ Q7 ! ‘\“aﬁ“‘ WA \{,;;:-:/@ ~ 10. Remove front lower timing belt cover.
— %‘}}_’\\/ o ’\ 11 Loosen timing belt tensioner nut, turn tensioner, then
i \“% / =

. | ; : remove timing belt.
mil_c_)ojsen A
FB%\\
Ny Y

G
7 :\ [
e lle
gﬁ%Msns

A#~jr
£l
1
A
1
9
5
!




TIMING BELT
Inspection (Cont’d)

BELT TENSIONER, IDLER PULLEY AND TENSIONER
SPRING

1. Check belt tensioner and idler pulley for smooth turning.
2. Check condition of tensioner spring.

SEMBE178B
Installation
1. Confirm that No. 1 piston is set at T.D.C. on its compression
stroke.

2. Install tensioner and tensioner spring.
® Turn tensioner fully clockwise with hexagon wrench, and
temporarily tighten lock nut.

3. Set timing belt.
Align timing marks on timing belt and sprockets.

S5EM519B

EM-12




TIMING BELT

L: long bolt:

S: short bult\—\v
No mark: middle bolt SEM7838B

Installation (Cont’'d)

4. Loosen tensioner lock nut, keeping tensioner steady with
hexagon wrench.

5. Rotate crankshaft at least two turns clockwise.

6. Adjust belt tension.
Slowly swing tensioner with hexagon wrench clockwise and
counterclockwise two or three times.

7. Tighten tensioner lock nut.

8. Install lower and upper timing belt covers.

9. Install crankshaft pulley with washer.

10. Install engine mount bracket.

11. Install crank angle sensor and water pump pulley.

Align marks on crank angle sensor and front cover that were
made when crank angle sensor was removed.




OIL SEAL REPLACEMENT

Engine . . Engine

inside outside

Qil seal lip /Dust seal lip
SEM715A

Suitable tool

SEMGE9B

SEMSE60B

—7)

oJ@ @)
Dsemaee

/8C

ro

" Air T " T SEMG62B

OIL SEAL INSTALLING DIRECTION

CAMSHAFT OIL SEAL

1.

3

Set No. 1 piston at T.D.C. on its compression stroke.
Remove crank angle sensor, front cover, timing belt, cam-
shaft sprockets and rear dust cover.

Remove camshaft oil seal.

Be careful not to scratch camshaft.

4.

Apply engine oil to camshaft oil seal lip and install it in place.

FRONT OIL SEAL

1.

2.
3.
4

Set No. 1 piston at T.D.C. on its compression stroke.
Remove timing belt and crankshaft sprocket.

Remove front oil seal.

Apply engine oil to oil seal lip and install it in place using
suitable tool.

REAR OIL SEAL

Remove transmission and flywheel.
Remove rear oil seal from the retainer.

Apply engine oil to oil seal lip and install it in place using
suitable tool.

VALVE OIL SEAL

kW

Set No. 1 piston at T.D.C. on its compression stroke.
Remove throttle chamber and rocker covers.

Remove camshafts and valve lifters.

Remove spark plug.

Install air hose adapter into spark plug hole and apply air

pressure to hold valves in place. [Apply pressure of 490 kPa
(4.9 bar, 5 kg/cm’, 71 psi)]

EM-14



CYLINDER HEAD

Intake side& Exhaust side

side

Camshaft bracket
No. and direction

Spring

washer /\
T

SEMb5548B

Assembly (Cont’'d)

Install camshaft as shown.

3. Install camshaft brackets.
Front mark is punched on the camshaft bracket.

4. Apply engine oil to camshaft oil seal lip and install it in place.

Always use new camshaft oil seal.
[:9 - 12 N.m (0.9 - 1.2 kg-m, 6.5 - 8.7 ft-lb)

Tighten camshaft bracket bolts gradually in two or three
stages.

5. Install rear timing cover.
[3:7 - 8 N-m (0.7 - 0.8 kg-m, 5.1 - 5.8 ft-Ib)

6. Install timing belt tensioner.
Tensioner nut:
[J:22 - 29 Nom (2.2 - 3.0 kg-m, 16 - 22 ft-Ib)

EM-25




TURBOCHARGER

Inspection

Condition 1: Low engine power

Probable cause Corrective action

Air leak at the connection of compressor housing and
suction hose/inlet tube, or inlet tube and intake manifold

¥

Correct the connection.

Exhaust gas leak at the connection of turbine housing
and exhaust manifold, connecting tube or exhaust outlet

h 4

Correct the connection or replace gasket.

¥

By-pass valve is stuck open.

Stuck or worn journal or bearing ——»

¥

Broken shaft Replace turbocharger assembly.

v

Sludge on back of tubine wheel

¥

Broken turbine wheel

Condition 2: Excessively high engine power

Probable cause Corrective action

Disconnected or cracked rubber hose of by-pass valve
controller

Correct or replace rubber hose.

¥

By-pass valve is stuck closed. >

Replace turbocharger agsembly.

¥

Controller diaphragm is broken.

EM-29
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ENGINE REMOVAL

7 /
\

7\— Do not loosen,

SER312

WARNING:

a. Situate vehicle on a flat and solid surface.

b. Place chocks at front and back of rear wheels.

c. Do not remove engine until exhaust system has com-
pletely cooled off.
Otherwise, you may burn yourself and/or fire may break
out in fuel line.

d. For safety during subsequent steps, the tension of wires
should be slackened against the engine.

e. Before disconnecting fuel hose, release fuel pressure from
fuel line.
Refer to “Releasing Fuel Pressure” in section EF & EC.

f. Be sure to hoist engine and transmission in a safe manner.

g. For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

® When lifting engine, be careful not to strike adjacent parts,

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

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

Do not loosen front engine mounting insulator cover
securing nuts.

When cover is removed, damper oil flows out and mount-
ing insulator will not function.

For tightening torque, refer to sections AT, MT and PD.




CYLINDER BLOCK

(J7-10(0.7-1.0,51-7.2)

Rear oil seal retainer

K Gasket \\
\ o
\//‘ |
Gasket Q:Q— ‘N m Rear oil seal Q

[ 98- 108

Water pump (10.0 - 11.0, 72 - 80)

@ Piston, pin,
rings and
connecting

rod

Snap ring Qw&
Connecting rod bearing %

[ 41-44(4.2-45,30-33) %ﬁ
. )

Gasket GB %/&_La

Q Main bearing
\ o 1Y
%ﬂ Main bearing cap \t\\ “@;
\\\ )
N
Pilot converter (A/T)

Drive plate (A/T)
Main bearing beam

[C] a4 -84
(4.5 - 5.5, 33 - 40)

Gasket QE

Q Liquid gasket

3 11-14 %
(1.1-1.4,

8-10) . j
Qil strainer

Gasket QM
/

\.
. X]
\ Drain plug
[C] 29 -39 (3.0 - 4.0, 22 - 29)

[ 7-8(0.7-0.8,5.1-5.8)

[UJ : N.m (kg-m, ft-Ib)
SEM3569C
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CYLINDER BLOCK

Piston
Press-fit

W
9]

ry

Ringx

Feeler

SEMbBE99A

SEM1508

= ol
Feeler gauge
O/~ (0)

\

SEM123C

Inspection (Cont'd)
PISTON RING END GAP

End gap:
Top ring
0.25 - 0.42 mm (0.0098 - 0.0165 in)
2nd ring
0.38 - 0.64 mm (0.0150 - 0.0252 in)
Qil ring

0.20 - 0.76 mm (0.0079 - 0.0299 in)
Max. limit of ring gap:
1.0 mm (0.039 in)
If out of specification, replace piston ring. If gap still exceeds
the limit even with a new ring, rebore cylinder and use
oversized piston and piston rings. '
Refer to S.D.S.

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit 0.1 mm (0.004 in)
per 100 mm (3.94 in) iength
If it exceeds the limit, replace connecting rod assembly.

CYLINDER BLOCK DISTORTION AND WEAR
1. Clean upper face of cylinder block and measure the distor-
tion.
Limit:
0.10 mm (0.0039 in)
2. If out of specification, resurface it.
The resurfacing limit is determined by cylinder head resur-
facing in engine.
Amount of cylinder head resurfacing is “A".
Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshaft center:
204.75 - 204.85 mm (8.0610 - 8.0649 in)
3. If necessary, replace cylinder block.
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CYLINDER BLOCK

b
No.i}/NoA No.3 No.2 No.‘!bearing
housing
SEM273B grade No.

SEMbBE5B

Inspection (Cont’d)

When grinding crankshaft journal, confirm that “L” dimen-
sion in fillet rolt is more than the specified limit.

Refer to S.D.S. for grinding crankshaft and available service

If crankshaft, cylinder block or main bearing is reused again,
measure main bearing clearance.

If crankshaft, cylinder block and main bearings are replaced
with new ones, it is necessary to select thickness of main

Grade number of each cylinder block main journal is
punched on the respective cylinder block.

Grade number of each crankshaft main journal is punched

a.
“L”: 0.1 mm (0.004 in)

b.

parts.
8.

bearings as follows:
a.
b.

on the respective crankshaft.
c.

Select main bearing with suitable thickness according to the
following table.

Main bearing grade number:

Main bearing housing grade number

0 1 2
Main bearing grade number
0 1 2
Crankshaft main
journal grade 1 2 3
number
2 3 4

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

14+ 2

Main bearing grade number =

=3

o




CYLINDER BLOCK

Crank pin
grade No.

SEMBG78

Inspection (Cont’d)

Connecting rod bearing (Big end)

1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.

Tighten bolts to the specified torque.

3. Measure inner diameter “C" of each bearing.

4. Measure outer diameter “Dp™ of each crankshaft pin journal.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp
Standard:
0.018 - 0.045 mm (0.0007 - 0.0018 in)
Limit: 0.1 mm (0.004 in)
6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.
Refer to step 7 of “BEARING CLEARANCE —Main bearing”.

8. If bearing, crankshaft or connecting rod is replaced with a
new one, select connecting rod bearing according to the
following table.

Connecting rod bearing grade number:

Connecting rod bearing

Crank pin grade number
grade number

0 0

1 1

2 2

Method B (Using plastigage)

CAUTION:

® Do not turn crankshaft or connecting rod while the plasti-
gage is being inserted.

® When bearing clearance exceeds the specified limit, en-
sure that the proper bearing has been installed. However,
if excessive bearing clearance still exists, use thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.
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CYLINDER BLOCK

Micrometer

SEMS03A

SEMO062A

SEM1668B

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 bearing clearance.
C - Dp = 0.005 - 0.017 mm (0.0002 - 0.0007 in)
If it exceeds the limit, replace connecting rod assembly
and/or piston set with pin.
Connecting rod bushing cannot be removed from con-
necting rod.

REPLACEMENT OF CONNECTING ROD BUSHING

(Small end)
1. Drive in small end bushing until it is flush with end surface
of rod.

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

FLYWHEEL/DRIVE PLATE RUNOUT

Runout (Total indicator reading):
Less than 0.15 mm (0.0059 in)

Assembly

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




CYLINDER BLOCK
Assembly (Cont’d)

piston grade No. Front mark 2. Heat piston to 60 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring.
> Engine front ® Align the direction of piston and connecting rod.

® Numbers stamped on connecting rod and cap correspond
to each cylinder.

il hole ® After assembly, make sure connecting rod swings

Cylinder No. smoothly.

SEMGESB

Punchmark 3. Set piston rings as shown.
side

e

SEMS5698

T c Top ring

2 % Oil ring

§ (Upper rail)

5 %

3
Engine =

= UO]I ring

front
or rear

l

Piston pin direction

Lt

/7 (Expander)
Second ring

Qil ring (Lower rail) EM725

CRANKSHAFT
\ 1. Set main bearings in their proper positions on cylinder block
% and main bearing cap.

b ® Confirm that correct main bearings are used. Refer to
o % @w “Inspection”. i

Ly e

Nyl QW

e OV

Front SEME17
2. Install crankshaft, main bearing caps and main bearing beam
and tighten bolts to the specified torque.
Engine front (=] @ Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial
direction.

@ Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward sequentially.

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

Tightening order

SEM361C
—
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CYLINDER BLOCK

.

$716610001
or suitable tool

Crankshaft side

A/T

SEM1638|

Assembly (Cont’d)
REPLACING PILOT BUSHING
1. Remove pilot bushing (M/T)/pilot converter {(A/T).

2. Install pilot bushing (M/T)/pilot converter (A/T).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine model CA18DET
Cylinqer arrangement 4, in-line
Displacement em?® {cu in) 1,809 (110.39)

Bore x stroke mm (in} 83.0 x83.6 (3.268 x 3.291)
Valve arrangernent D.O.H.C.

Firing order 1-3-4-2

Number of piston rings

Compression 2

il 1
Number of main bearings 5
Compression ratio 8.5

‘Unit: kPa (bar, kg/cm?, psi)/rpm

Compression pressure
Standard 1,177 (11.77,12.0, 171)/350

Minimum 981 (9.81, 10.0, 142)/350

Differential limit between

. 98 (0.98, 1.0, 14)/350
cylinders




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

Inspection and Adjustment (Cont’d)

VALVE SEAT
Exhaust Intake
valve valve
[_. —_
F oD ¢ Z
2 ]
2 [ RO.S =
S |ROS (00200 ! (6.020), o
o o

Unet: mm {inl

SEMS73B

Unit: mm (in)

Standard Service

Intake

Exhaust

Intake

Exhaust

Cylinder head seat recess
diameter (D)

36.000 - 36.016
(1.4173 -1.4179)

30.000 - 30.016
(1.1811 -1,1817)

36 500 - 36516
(1.4370 - 1.4376)

30.500 -30516
(1.2008 -1 2014)

Valve seat outer diameter (D)

36.097 - 36.113
(1.4211 - 1.4218)

30.080 - 30.096
{1.1842 - 1.1849)

36.597 - 36.613
(1.4408 - 1.4415)

30.580 - 30.596
(1.2039 - 1.2046)

) 336-338 274-276 33.6-338 274.276
F diameter (D - . 427
ace outer diameter (D, ) (1.323-1.331) (1.079 -1.087) {1.323 -1.331) (1.079 -1.087)
Face inner diameter (D, ) 31.5 (1.240) 24.9 (0.980) 3156 (1.240) 249 (0.980)
. . 29.85 - 30.15 2285.23.15 29.9 - 30.1 2285 -23.15
Valve sest d . .
alve seat inner diameter (D, ) (1.1752 - 1,1870) (0.8996 - 0.9114) (1.177 - 1.185) (0.8996 -09114)
Height (H] 5.9-6.0 6.4-6.5 5.35.5.45 5.75- 5.85
(0.232 - 0.236) (0.252 - 0.256) (0.2106 - 0.2146) (0.2264 - 0.2303)




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

Inspection and Adjustment (Cont’d)

VALVE HYDRAULIC VALVE LIFTER
Unit: mm (in)
T (Margin thickness) Valve lifter diameter (?02323 : ?Oz?g?)
r-_ . .

31.000 - 31.013

Lifter guide bore diameter (1.2205 - 1.2210)

SEMI188A

Unit: mm (in)

Standard Lirnit
" 34.0-342 _
) {(1.339 - 1.346)
Valve head diameter (D)
Ex 280-282 _
’ (1102 -1.110)
n 88.8 -89.0 _ »
’ (3.496 - 3.504)
Valve length (L)
Ex 892-89.4
: (3.512 - 3.520)
n 5.965 - 5,980 _
: (0.2348 - 0.2354)
Valve stem diameter {(d} |
E 5,945 - 5.960 3
X 1(0.2341 - 0.2346) - ;
In. 45°30° - ;
Valve face angle () :
Ex. 45°30° —
In. 1.3 (0.051)
Valve head rmargin (T) 0.5 (0.020)
Ex. 1.6 (0.059)
VALVE SPRING
Unit: mm {in)
Standard Lirnit
Free height (H) 1 43.1(1.697) —
Spring constant
N/mm (kg/mm, Ib/in) 28.4 (29, 162)
Qut-of-square (S) — 1.8 (0.071)




SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING

r
]
il

AN (1 |
/L -

SEMS68A EM120

Unit: mm {in)

\ Standard Limit

In, 39.785 - 39.8156 (1.6663 - 1.6675) -
Cam height (A)

Ex. 40,485 - 40,515 (1.5939 - 1.6951) —

In, 7.8 (0.307) —
Valve lift

Ex. 8.5 (0.335_) —
Wear limit of cam height — 0.2 {0.008)
Camshaft journal to bearing clearance 0.045 - 0.090 (0.0018 - 0,0035) 0.15 (0.0059)
Inner diameter of camshaft bearing 28.000 - 28,025 (1.1024 - 1.1033) —
Outer diameter of camshaft journat (D) 27.935 - 27.955 (1.0998 - 1,1006) —
Camshaft runout — 0.05 {0.0020)
Camshaft end play 0.07 -0.15 (0.0028 - 0,0059) 0.2 (0.008)

a 248 —

b 240 -

[+ 0 —
Valve timing (Degree on crankshaft)

d 60 —

] 9 —

f [532] -

——— —_— — -




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

Inspection and Adjustment (Cont’'d)

CRANKSHAFT

] Qut-of-round X — Y

r:E L.—_,- Taper A — B A B
6 11 ()
L e 2 R N N
EM737 's
LU EM715
Unit: mm (in)
Main journal diameter {Dm) 52951 - 52.975 (2.0847 - 2.0856)
Pin journal diameter (Dp) 44.954 - 44974 (1.7698 - 1,7706)
Center distance (r) 41.77 - 41.83 (1.6445 - 1.6468)
Standard Limit

Taper of journal and pin (A — B) — 0.005 (0.0002)
Out-of-round of journal and pin (X — Y} - 0.005 (0.0002)
Runout [T.I.LR,] * — 0.025 {0.0010)
Free end play 0.05 - 0.18 (0.0020 - 0.0071) 0.3 (0.012)
* Total indicator reading




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

BEARING CLEARANCE

Inspection and Adjustment (Cont’d)
AVAILABLE CONNECTING ROD BEARING

Unit: mm (in)

Standard
Standard Limit
Grade Thickness Identification
0.021-0.048 number mm (in) colar
i i .1 (0.004
Main bearing clearance (0.0008 - 0.0019) 0.1 (0 )
0 1.501 - 1504
Connecting rod bearing 0.018 - 0.045 0.1 (0.004) (0.0591 - 0.0592) -
. - 0.001 ) :
clearance (0.0007 - 0.0018)} 1 1.504 - 1507 o
(0.0592 - 0.0593) w
1.607 -1.510
2 (0.0593 - 0.0594) Green

AVAILABLE MA
Standard

IN BEARING

Grade Thickness Identification Undersize (service)
number mm (in) color Unit: mm (in}
1.825 - 1.829 -
K R Crank pin journal
0 (0.0719 - 0.0720) Blac Thickness diameter “Dp”’
1 1.829-1.833 Brown
(0.0720 - 0.0722) 0.08 1.640 - 1.548
(0.0031) (0.0606 - 0.0609)
1.833-1837 . .
2 (0,072 . 0.0723) Green 0.12 1.560 - 1.568 ((:;I:ar:':::etgat‘h:earmg
(0.0047) {0.0614 - 0.0617) o
1.837 - 1.841 Yello specified value, |
3 (0.0723 - 0.0725) ettow 0.25 1.625 - 1.633 i
(0.0098) (0.0640 - 0.0643) ]
a 1.841-1.845 Blue '
(0.0725 - 0.0726)

Undersize (service)

MISCELLANEQUS COMPONENTS

Unit: mm (in)

Unit: mm (in)
Camshaft sprocket runti;xt - Less than 0.1 (0:004)
Thick Main journal TAR.
lekness diameter “Dm"’ .
Flywheel runout [T.LR.] Less than 0.15 (0.0059)
0.25 1.947 - 1.960 g;;r':::;tga:hl:ea'rmg * Total indicator reading
(0.0098) (0.0767 - 0.0772) .
specified value,

TURBOCHARGER

By-pass valve 0.38 mm (0.0150 in)/ 83.3-88.6 kPa

controller (833 - 886 mbar, 625 - 665 mmHg,
diaphragm 24 61 - 26.18 inHg)
Play 0.013 - 0.097 mm (0.0005 - 0.0038 in)
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PRECAUTIONS AND PREPARATION

SBRS500

*. Gpecial tool or commercial equivalent

Precautions

® When installing each rubber part, final tightening must be
carried out under unladen condition* with tires on ground.
* Fuel, radiator coolant and engine oil full. Spare tire,
jack, hand tools and mats in designated positions.
® When removing each suspension part, check wheel align-
ment and adjust if necessary.
® Use Tool when removing or installing brake tubes.

Preparation
SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

HT72620000%
Ball joint remover

Removing tie-rod outer end and lower
ball joint

HT71780000*
Spring compressor

Removing and installing coil spring

ST35652000*
Strut attachment

Fixing strut assembly

GG94310000*
Flare nut torque
wrench

Removing and installing brake piping

FA-2




FRONT AXLE AND FRONT SUSPENSION

Final tightening for rubber parts requires to be carried
out under unladen condition® with tires on ground.
*  Fuel, radiator ¢coolant and engine oil full.
Spare tire, jack, hand tools and mats in designated positions.

Strut mounting insulator
{with strut mounting bearing)

Spring upper seat
/ (O] 39-54 (4.0 -55, 29 - 40) —

Coil spring
Strut assembly

(7] 85 - 108 (9.0 - 11.0, 65 - BO)

g

Front suspension member

©5
o~
wl
o
»
O

[
o=
J

Front stabilizer h = \l

-49 = \
Sy = N
@ 29 - 36)
Transverse
Front 39-49 link assembly
. ot (4.0 -5.0, 29 - 36) \&
Tension rod bracke
(O] 39-49(4.0-5.0,29-36) Brake disc roter

[C] 88 - 108 (9.0 - 11.0, 65 - 80)

Tension rod

[OJ : N-m (kg-m, ft-ib)

SFAB40A
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CHECK AND ADJUSTMENT — On-vehicle

SFA103A

SFAS74A

SFA105A

Adjusting

pin

Flat portion

SFA106A

SMA123

Front Wheel Alignment (Cont’d)

Caster:

50585’ . 70257
Camber:

-1°25’ to 5’

If camber is not within specification, adjust by turning adjusting
pin as follows:

(1) Remove adjusting pin
Adjusting pin is installed with flat portion facing downward.

(2) Next replace adjusting pin with flat portlon facing upward.
(3) Turn adjusting pin to adjust.

Camber changes about 5’ with each graduation of ad-
justing pin.

(4) Tighten adjusting pin to specified torque.
((1: 124 - 143 N-m (12.6 - 14.6 kg-m, 91 - 106 ft-Ib)

TOE-IN

1. Draw a base line on tread surface of tires.
After lowering front of vehicle, move it up and down to

eliminate friction, and set steering wheel in stralght-ahead
position,

FA-7




CHECK AND ADJUSTMENT — On-vehicle

Front Wheel Alignment (Cont'd)

~ | 2. Measure toe-in.
Measure distance “A” and “B” at same height as hub center.
Toe-in:
A-B 0-2mm(0-0.08 in)
20 (Total toe-in) 0’ to 12’

Lines parallel to
center line of body

%] Total toe-in = 26 |

3. Adjust toe-in by varying length of steering tie-rods.
(1) Loosen lock nuts.
(2) Adjust toe-in by turning forward and reverse tie-rod.

Make sure both tie-rods are the same length.
Standard length “L” — reference data:
174.8 mm (6.88 in)
(3) Fix lock nuts, then tighten them designed torque.

. . (): 37 - 46 N-m
E | | (3.8 - 4.7 kg-m, 27 - 34 ft-Ib)

SFABASA

FRONT WHEEL TURNING ANGLE

1. Set wheels in straight-ahead position and then inove vehicle
forward until front wheels rest on turning radius gauge

properly.

SMA127

2. Rotate fully steering wheel to the right or left; measure

52 turning angle.
1 Wheel turning angle:
H =] (=]
Front Except Europe Inside wheel: A 397 -43

L.H.D. model Outside wheel: B 33
A: Inside
B: Qutside

Full turns

. . =} =]
Europe LH.D. Inside wheel: A 36 -40

madel Outside wheel: B a2

SFABSB
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FRONT AXLE

K.nuckle spindle

Buffle plate

Snap ring

Hub bolt

Wheel nut
[C) 98-118 (10 - 12, 72 - 87)

= Lock washer
AN
lr,,,,? Cotter pin Q
B
=" 0

i
A

Wheel bearing ¢3¢

Wheel hub .
Wheel bearing

lock nut
H 147 - 216
(15 - 22,

[UJ 1 Nm (kg-m, ft-Ib) 108 - 159) Hub cap

SFAB46A
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FRONT AXLE — Wheel Hub and Knuckle

— Removal

\ ® Remove wheel bearing lock nut.

SFAQ90A

® Remove brake caliper assembly.

Brake hose need not be disconnected from brake caliper. Be
careful not to depress brake pedal, or piston will pop out.
Make sure brake hose is not twisted.

Gl

SFAB47A

® Remove rotor and wheel hub from spindle.

® Remove tie-rod ball joint and lower ball joint.

SFAS71B
Adjusting pin ® Remove bolts and nuts as shown at left.
Make matchmarks before removing adjusting pin.
Inscribe
matchmarks,
e
SFA5728
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FRONT AXLE — Wheel Hub and Knuckle

Grease seal

Wheel bearing
assemnbly

7
7 SFA217A

—

Circular chp

Wheel bearing
i assembly

SFA218A

Assembly

1. Press new wheel bearing assembly into wheel hub from
inside of rotor disc (with wheel hub).
Maximum load P:
29 kN (3 t, 3.3 US ton, 3.0 imp ton)
CAUTION:
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 wheel hub.
Be careful not to damage grease seal.

2. Install circular clip into groove of wheel hub.
3. Apply multi-purpose grease to sealing lip.
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FRONT SUSPENSION — Coil Spring and Strut Assembly

Bottom SFA760

Upper end

i' Lower end

SFAG24

Cutout
{Inner side of vehicle)

Upper seat SFAB76A

Inspection (Cont’d)
STRUT MOUNTING INSULATOR

e Check cemented rubber-to-metal portion for separation or
cracks. Check rubber parts for deterioration.

® Check thrust bearing parts for abnormal noise or excessive
rattle in axial direction.
Replace if necessary.

LOCK WASHER

e Check for cracks, deformation or other damage. Replace if
necessary.
COIL SPRING

e Check for cracks, deformation or other damage. Replace if
necessary.

Assembly

® When installing coil spring, be careful not to reverse top and
bottom direction. (Top end is flat.)

e When installing coil spring on strut, it must be positioned as
shown in figure at left.

Install upper spring seat with its cutout facing the inner side
of vehicle.
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. SERVICE DATA AND SPECIFICATIONS (S.D.S)) . i

General Specifications

COIL SPRING FRONT STABILIZER BAR
Model Stabilizer diamater  mm (in) 25 (0.98)
Europe Except Europe
Item Identification color Orange
Wire diameter  mm (in) 12.7 (0.500)
Coil diameter  mrm (in) 170 (6,69)
Frae length mm (in) 360 (14.17) 350 (13.78}
Spring constant
N/mm (kg/mm_ b/in) 15.7 (1.6, 90)
|dentification color Pink x 1 Yeflow x 1
STRUT
Piston rod diameter _ 200 (0.787)
mrn (in) !
Stroke mm (in) 160 (6.30)
Damping force
[at 0.3 m (1.0 ft}/sec.]
N (kg, Ib)
Expansion 912 - 1,245 (93 - 127,205 - 280)
Compression 392 -588 (40 -60,88 - 132)




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

Inspection and Adjustment

WHEEL ALIGNMENT (Unladen*{) LOWER BALL JOINT
Camber degree ~1°25" to &' Swing force
- {Measuring point: cotter pin
Caster degree 5°55' - 7°25° hole of ball stud)
7.8-559
Toe-in (Total) N (kg, Ib)
.8-57,18-12,
mm (in) 0-2(0-0.08) 0 18 6
Turning torque
degree 0 -12 Y g qu 0.49 - 3.43
N-m (kg<cm, in-lb) . .
Kingpin inclination degree 12°25° . 13°55" (5.0-35,4.3-30.4)
Front wheel turning angle Vertical end play _
o o o mm (in) 0 (0)
Full turn*2 degree 36 -407/327*3
inside/outside 39° .43°/33°*4
*1: Tankful of fuel, radiator coolant and engine ail full. Spare tire, \
jack, hand tools, mats in designated position. . '
*2: On power steering models, wheel turning force (at circum- WHEEL RONOUT (Rad|a| and Iateral)
ference of steering wheel) of 98 to 147 N (10 to 15 kg,
22 to 33 Ib) with engine idle. Wheel type Radial runout Lateral runout
*3: Europe L H.D, mode!
*4: Except Europe L H.D, model Aluminum wheel 0.3 (0.012) or less
mm (in} ' )
Steel whee|
WHEEL BEARING gel whee i (in) | 0-5 (0.020) or less | 0.8 (0.031) or less

Wheel bearing axial end play

mm (in) 0.03 {0.0012) or less

Wheel bearing lock nut
Tightening tirque 147 - 216 (15 - 22,108 - 159)
N-m (kg-m, ft-ib)
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ENGINE CONTROL SYSTEM

Accelerator Control System

® When removing accelerator wire, make a mark to indicate lock nut’s initial position.

® Check that throttle valve fully opens when accelerator pedal is fully depressed and that it returns to idle
position when pedal is released.

® Adjust accelerator wire according to the following procedure.
Tighten ‘‘adjusting nut” until “throttle drum™ starts to move.
From that position turn back “‘adjusting nut” 1.5 to 2 turns, and fasten it with a lock nut.

® Check accelerator control parts for improper contact with any adjacent parts.

® When connecting accelerator wire, be careful not to twist or scratch its inner wire.

Lock nut

Adjusting nut
[ 3.4
(03-04,22- 2_9)—\

AT e R R

\

g5 [DJ a-12 :
{08-12,58-.87) ¢

Kinckdown switch "

3-a
w%/ {03-04,22.29) B

Return spring 5

R

Lock nut -

[ s-12 .

1 Throttle drum 08-12, b4
\ 58-87) |
\ —Adjusting nut )

\\ .

Accelerator
—[} 8-11(08-1.1,58-80)  Pedal

o ! )
/ .
) -

0.3 -1 mm
(0.012 - 0.039 in)

‘ | )
\ —Accelerator wire bracket
Wire end

2: Nm (kg-m, fr-Ib)

SFEQ28A
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FUEL SYSTEM

WARNING:

when replacing fuel line parts, be sure to observe the following:

e Put a “CAUTION: INFLAMMABLE” sign in workshop.

o 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.

e Put drained fuel in an explosion-proof container and put lid on securely.

CAUTION:

e For electric fuel pump model, before disconnecting fuel hose, release fuel pressure from fuel line.
Refer to “Changing Fuel Filter” in MA section.

e Do not disconnect any fuel line unless absolutely necessary.
o Plug hose and pipe openings to prevent entry of dust or dirt.
o Always replace O-ring and clamps with new ones.
o Do not kink or twist hose and tube when they are installed.
e Do not tighten hose clamps excessively to avoid damaging hoses.
o When installing fuel check valve, be careful of its designated direction. (Refer to section EF & EC.)
o Run engine and check for leaks at connections.
—

[ 20-25

(0.20 - 0.26, -,

14-19) /‘

Fuel ﬁ
filler cap

[(}32-43
(0.33 - 0.44,
24-32)

Fuel return hose

Fuel outlet hose

\ Fuel tank

— Fuel check valve

Fuel tank protector

&

=[] 32-4.3(0.33-0.44,24-32)

() 26 -36 (2.7-3.7,20 - 27) [ : Nm (kg-m, frlb)

SEF013A
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EXHAUST SYSTEM

CAUTION:

® Always replace exhaust gaskets with new ones when disassembling.

® Check all tube connections for exhaust gas leaks, and entire system for unusual noises, with engine
running,

® After installation, check that mounting hracket
If any of above parts are not installed properl
vehicle body.

—

$ and mounting insulator are free from undue stress.
Y, excessive noise or vibration may be transmitted to |

Main muffler -

Madel with catalyzer

!q 5.7(05-07,36-5.1)

\ Catalyzer ‘:’ B |
hY
& -
) g y A Uiy o = 7 s
W ‘:’ CZ/:___EN -‘ @
T \ < ’ ?@ ! /J>

f
1316 — / 7 \
(13- 1.6,\@ L ,
i . 13 -16
o

(51 43-55 (4.4-5.6,32 - 41)

g

< c 1 N
% ! N 1 5-71(0.5-0.7,3.6-5.1)
|

w ] 43.55 (4.4 -5.6,32 - 41)

S , Front tube

é\ s-705-07,36-5.1)
(Js5-7105-07,36-5.1) Main muffler
[ 4560 )
(4.6 - 6.1, 33 - 44)

Model without catalyzer

J13-16
R 1.3-1.6,9-12)

T, — L Y.
= 13- T]13- 16
) e, A
< 9-12) 9-12)

() 43.55 (4.4-5.6,32.41)

\
Y
T _ Front tube
) 45. 60 (4.6 - 6.1, 33 - 44)

{3 : Nem (kg-m, frlb)

SFE182A
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AIR FLOW AND COMPONENT LAYOUT

Air Flow
EXCEPT EUROPE MODEL ]

X0 1 2 3 2 —_— "

Ventilation
Air canditioner switch

@ To floor

\ R - Mode switches

switch A Floor and defroster
= =

D=2 SEEE

k017 34 _————y

(=] {1——=]

Temperature cantrol lever
Fan lever

4

@ To ventilator

Air mix door

Defraster Heater

Qutside air

Ventilator
door

@ To tioor

Heater duct
@ To ventilator Intake door

Defroster

Bi-level
JEE

@ Ta ventilator

- ; Air passed through heater core

71 ¢ Mixed air ( < +<—2)
This illustration is for L.H. drive models,

For R.H. drive models, it is basicelly same. <=1 : Air not passed through heater core
RHAG25A
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AIR FLOW AND COMPONENT LAYOUT

EUROPE MODEL

Ventilation
Air conditioner switch

REC switch Mode switches

Air Flow (Cont’d)

Floor

@ To floar

Floor and défroster

(%01 7 14 — —
/ Temperature control lever
Fan lever

@ To ventilator

Defroster
door

Air mix door
Heater
core

Ventilator
door
Heater duct

® To ventilator

Outside air @ To
’ ventilator

Intake door

i ==y

Bi-level

® To defroster

This illustration is for L.H. drive models.
For R.H. drive modaels, it is basically same.

% ........ /

(U

Air passed through heater care

\d\gl\gf

@ To ventilator

-‘--\-‘-\_‘_‘_‘_\_\_‘_\_‘—u

<
: Mixed air ( <jumm + <)

<:] 1 Air not passed through heater core
RHAG26A
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DOOR CONTROL _ !

Side link

Mode door motor RHA374A

—™

> Air mix door lever

Air mix door lever

A vy ~ RHA376A

Control Cable Adjustment

® When disconnecting the control cable, remove the E-ring
and take off the cable while pushing the cable outer.

® The following illustrations are for L.H. drive models. For
R.H. drive models, it is basically same.

MODE DOOR

1. Move side link with hand and hold mode door in VENT mode.

2. Install mode door motor on heater unit and connect it to
body harness.

3. Turn ignition switch to ACC.

4. Turn VENT switch ON.

5. Attach mode door motor rod to side link rod holder.

6. Turn DEF switch ON. Check that side link operates at the
fully-open position. Also turn VENT switch ON to check that
side link operates at the fully-open position.

WATER COCK CONTROL ROD

® When adjusting water cock control rod, first disconnect
temperature control cable from air mix door lever. Re-
connect and readjust temperature control cable.

Push air mix door lever in direction of arrow.

Pull control rod of water cock in direction of arrow so as to
make clearance of about 2 mm (0.08 in) between ends of
rod and link lever and connect the rod to door lever.

After connecting control rod, check it operates properly.

Py =

TEMPERATURE CONTROL CABLE

® Clamp the cable while pushing cable outer and air mix door
lever in direction of arrow.

After positioning control cable, check it operates properly.

HA
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’ DOOR CONTROL
‘ Control Cable Adjustment (Cont’d)

Door rod

Intake door
lever

RHAGHGA

NounRroD

INTAKE DOOR
1.

Connect intake door motor harness connector before in-
stalling to intake door motor.

Turn ignition switch to ACC.

Turn REC switch ON.

Install intake door motor on intake unit.

Install intake door lever.

Set intake door lever in REC and secure door rod to holder.
Check that intake door operates properly when REC switch
is turned ON and OFF.

HA-7




DESCRIPTION — Push Control

Push Control System

*:These switches are built into push contral wnit
f\gglgiogﬁm Ten and mechanical ly linked te carresponding switches.

L.H.D. MODEL

b
n ' FUSE %—‘ FUSE 3
"
@
o L]
[30] BLOWER un% ot ™
®@ moToR INTAKE
DOR
HOTOR
O 1®
THERMO CONTROL AMP.
PUEL-
RESSURE g
SWITCH _
241 & @
2524 %
& 513
13[S[7I7s[ 91T
PUSH CONTROL UNIT - B
& I il
RESISTOR +
&) = [ — o]
s REC [ 22[6[5[413(2[10x]7{B
23 1) SWJTCle ¥ DEF
FAN $WITCH i

OFFJESI.@

e 02 o]
o0
O

-

It

IR

XLLUI“I]?\JAT]0N:A

From
illuminat?on{
System

1

|

= = RHA378A

This push control system operates the intake and mode door motors to activate their corresponding doors.

Switches and their control functions

Indicator illuminates
. - N Air outlet Intake air Compressor
e [
Switch AlC o W =
A/C O ON™1
e Refer to “AIR
O
3 \.'. DISTRIBU-
EO W | Q TION
. o —IRATIOS". (See
«/ page HA-4) FRE
AT O FRE ON™1
(na(=ta 0*2 REC*2

*1: Compressor is operated by thermo control amp.
*2: Depending on mode switch position.

HA
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DESCRIPTION — Push Control

Push Control System (Cont'd)
R.H.D. MODEL

IGNITION SWITCH
FUSE
BLOWER
HMOTOR
€3
)
% THERMO CONTROL AMP.
DUAL =
5
2]
. 1® 3 [qmg (2
[25[2¢]
€
[4]6] @ TBNEMATY
BEINIEEIHIY
@ - -
RESISTOR % n
II..ENEII
Eﬂ.ﬁﬂ’l DEF
Lo o
FAN SWITCH J s ;
OFF| 1 [ 2 4
Q —@-3 FsD ll
I} 182 | e 1
7 ! l
0 [~ .
Q l FOO0T |
olo[o[o e T
ST EIS [ e
Cr BAL ee
)¢ = !
1 3 9 fey ! l VENT
o 18 il
O @)\ VENT —]
TLLUMINATI ON—X @ "f" i -—
F . HODE
i‘;?gmlr\atiun SwITCH Il
system _l
- - 0

RHAGBG30A

This push control system operates the intake and mode door motors to activate their corresponding doors.

Switches and their control functions

Indicator illuminates
Air outlet Intake air Compressor
- - e -4 [
Switch AlC 4 W W W | &=
A/C O ON*
e o Refer to “AIR
o DISTRIBU-
R W O TION
= . RATIOS"”, (See
wdl o page HA-4))
W | ©
o~ O REC

*: Compressor is operated by thermo control amp.

HA-9
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DESCRIPTION — Push Control

To
push <
control

[@]
[2Li12131415]8 [X]AT7]

*: Current flows as
indicated by the
arrow, motor
actuates as indi-
cated by the words.

Terminal No.

Mode door motor

Direction

@ ’ Mode t‘{oor of linkage

operation .

rotation

S &) Stop Stop
Counter-

& ® |VENT - DEF clockwise

@ © |DEF—VENT/| Clockwise

RHAG31A

Mode Door Motor (Cont'd)

R.H.D. MODEL

The mode door motor is located on the right side of the heater
unit. Through the side link it opens and closes the vent, foot
and defroster door.

When one mode switch is pushed, the position switch built into
it reads the corresponding mode to determine the direction of
the motor rotation. As soon as the desired mode is set, the
position switch stops the motor.

HA-11




PUSH CONTROL UNIT

Removal and Installation
L 1. Remove cluster lid C.

[DDU o
Fo— o

GEL] COC Y
o [

Cluster lid C
| RHA384a

Remove audio (radio).

Remove four screws of push control unit.

Remove temperature control cable.

Disconnect push control unit harness connectors.

Remove push control unit.

Installation is in the reverse order of removal.

Refer to Control Cable Adjustment for temperature control
cable.

Push control assembly ]

NO O AW

/rrasssa | Qverhaul — Push control unit assembly

This illustration is for L..H, drive models.
For R.H. drive models, it is basically same.

Control case—\ ?

IHumination
harness

Fan switch

lHlumination plate

Fan control lever
assembly

Control knob

Hlumination
bulb

Control base /
P ﬂ /’\ Temperature control cable
“'

E -ring

‘ A Caontrol

box o Z Temperature control lever
\_ Temperature control lever assembly
Finisher Diode

plate

RHA3BGA

HA-12




PUSH CONTROL UNIT

Control knob ‘
RHA387A

Small flat-bladed
. screwdriver

‘:{’“\/\ Hlumination

Fan switch

Overhaul — Push control unit assembly (Cont'd)

1. Remove two knobs.
Wrap knobs with a cloth and pull in direction indicated by
arrow as shown in figure at left. Be careful not to scratch
knobs during removal.

2. Disconnect illumination harness connectors.

3. Remove control base.

Undo hook at each end of control box and remove control
base from control box by moving it in direction indicated by
arrow.

4. Remove fan switch.

5. Remove control knobs.
Wrap finisher with a cloth and remove knobs using pliers or
. similar tool. Be careful not to scratch finisher’s surface.

HA-13




HEATER ELECTRICAL CIRCUIT

Wiring Diagram (Cont’d)

R.H.D. MODEL
IGNITION SWITCH
BLOWER ACC or ON
MOTOR
. 4 LsR 3
[ 71 up
¥ c FUSE BLOCK
4 4 (Refer to ~POWER
SUPPLY ROUTING~
in EL section.)
MODE COOR MOTOR
s A4 DEF
L] ) F-D
;rl FooTt
= + asL
T . ﬂH—VENT
INTAKE
000R MOTOR
G-8—] FOSITION
‘V* E%; SWITCH
L~0OR —{_] _@,—
To AC system -
l——
.4
¥R
Sddoaam (I (Sub-~
ALY Eo oz harness)
> M4l [ [ T1
3588 D nefan P RoL
I SRR N1 T
fol=]
QFFl 112 [ 314
?AF —— ) From illumination
= system
26) @)
27 Q FAN
3 [@) SWITCH
28] OloloToO
o) — i
2
RESISTOR 19 0
o BN mD g g ()
ILLUMINATIONSY ==

BODY GROUND
RHAG32ZA
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PRECAUTIONS

WARNING:

® Always wear eye protection when working around the
system.

® Always be careful that refrigerant does not come in
contact with your skin.

® Keep refrigerant containers stored below 40°C (104°F) and
hever drop from high places.

® Work in well-ventilated area because refrigerant gas
evaporates quickly and breathing may become difficult due
to the lack of oxygen.

® Keep refrigerant away from open flames because poison-
ous gas will be produced if it burns.

® Do not increase can temperature heyond 40°C (104°F) in
charging.

® Do not heat refrigerant can with an open flame, There is a
danger that can will explode.

CAUTION:

® Do not use steam to clean surface of condenser or
evaporator. Be sure to use cold water or compressed air.

® Compressed air must never be used to clean a dirty line.
Clean with refrigerant gas.

® Do not use manifold gauge whose press point shape is
different from that shown. Otherwise, insufficient evacuat-
ing may occur.

Valve press point

SHA919A

® Do not over-tighten service valve cap.
® Do not allow refrigerant to rush out. Otherwise, compres-
sor oil will be discharged along with refrigerant.

HA-17



PRECAUTIONS FOR REFRIGERANT CONNECTION

WARNING:

Torque wrench Gradually loosen discharge side hose fitting, and remove it

after remaining pressure has been released.

CAUTION:

When replacing or cleaning refrigerant cycle components,

observe the following.

e Do not leave compressor on its side or upside down for
more than 10 minutes, as compressor oil will enter low
pressure chamber.

@ When connecting tubes, always use a torque wrench.

SHABI9GA

e After disconnecting tubes, plug all openings immediately
to prevent entrance of dirt and moisture.

SHAOSE
O-ring Da not apply ® Always replace used O-rings.
Apply com- compressor oil. ® When connecting tube, apply compressor oil to portions

pressor oil. shown in illustration. Be careful not to apply oil to

threaded portion.
h, ® O-ring must be closely attached to inflated portion of tube.

Inflated portion

O.K.[f
SHAB97A

e After inserting tube into union until O-ring is no longer

Union Nut 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
? @ﬁ’ﬁ leaking point is found, disconnect that line and replace the

@3 @] O-ring. Then tighten connections of seal seat to the
specified torque.
4

N.G.

E
=

SHAB9BA
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PREPARATION
SERVICE TOOLS
Tool name Description
Manifold gauge T Discharging and charging refrigerant into

system

Charging hose

Discharging, evacuating and charging
refrigerant into system

Charge valve

Discharging and charging refrigerant into
system

Thermometer

W; Checking temperature

Vacuum pump

Evacuating refrigerant system

Electric leak detector

Nominal sensitivity:
15 - 25 g (0.53 - 0.88 oz)/year

Checking refrigerant leaks

HA-20




DISCHARGING, EVACUATING, CHARGING AND CHECKING

To high-pressure
service valve

A 4

To low-pressure
service valve

-«

SHAZ2408

Point-1 |

Discharging

Slowly open the valves to discharge only refrigerant. If they are
opened quickly, compressor oil will also be discharged.

To high-pressure
service valve

To low-pressure
service valve

Vacuum pump SHAZ41B
Elevation Vacuum of system*

m (ft) kPa (mbar, mmHg, inHg)

0 () 101.3 (1,013, 760, 29.92)
300 (1,000} 98.0 (980, 735, 28.94)
600 (2,000} 94.6 (946, 710, 27.95)
900 (3,000} 91.3 (913, 685, 26.97)

*: Values show reading of the low-pressure gauge.

i Point-2 |
Evacuating the System

1. Start pump, then open both valves and run pump for over §
minutes.

2. When low gauge has reached approx. 98.6 to 101.3 kPa (986
to 1,013 mbar, 740 to 760 mmHg, 29.13 to 29.92 inHg),
completely close both valves of gauge and stop vacuum

pump.

a. The low-pressure gauge reads lower by 3.3 kPa (33 mbar,

25 mmHg, 0.98 inHg) per 300 m (1,000 ft) elevation.
Perform evacuation according to the following table.

b. The rate ascension of the low-pressure gauge should be

less than 3.3 kPa (33 mbar, 25 mmHg, 0.98 inHg) in 5
minutes.

Checking Airtightness

1. Close both low and high-pressure valves and leave them
unattended for approx. 5 to 10 minutes.

2. Make sure the pointer of the low-pressure gauge does not
deflect toward the “0" direction.

3. If the pointer deflects, gas leakage is present. Repair as
outlined under [Point-4].

Repair

If a malfunction is noticed under above, locate and
repair the leaking point using the following table as a guide.

Leak at/around pipe connection

Leak at/around gauge manifold

® O-ring fouled, damaged or
deformed

® (il not applied to pipe connec-
tions during installation

® Pipe connections not properly
tightened (too tight or too loose)

® Malfunctioning charging hose
® Gauge improperly instalied

¢ Malfunctioning valve

® Malfunctioning packing, ete.

HA-22




DISCHARGING, EVACUATING, CHARGING AND CHECKING

To low-pressure
service valve

To high-pressure
service valve

SHA2418

Point-5

Evacuating the System

1. Close manifold gauge valve securely and disconnect charg-
ing hose from refrigerant can. :

2. Connect center charging hose to vacuum pump.

3. Start pump, then open both valves and run pump for over 20
minutes.

SHA2428

To low-pressure
service valve

To high-pressure
service valve

RHA278

To low-pressure
service valve

To high-pressure
service valve

S5HA244B

Point-6

Charging

1. Close manifold gauge valves securely and disconnect
charging hose from vacuum pump.
. Purge air from center charging hose.
1) Connect center charging hose to refrigerant can through
charge valve.
2) Break seal of refrigerant can and purge air.

3. Charge refrigerant into system.
WARNING:
Ensure that engine is off.

1) Open high-pressure valve of manifold gauge and charge
refrigerant into system.

CAUTION:
If charging liquefied refrigerant into the system with the can
turned upside down to reduce charging time, charge it only
through high-pressure (discharge) service valve. After charg-
ing, the compressor should always be turned several times
manually.

2) When low-pressure gauge reading is 98 kPa (0.98 bar, 1.0
kg/cm®, 14 psi), completely close high-pressure valve of
manifold gauge and stop charging.

HA-23




DISCHARGING, EVACUATING, CHARGING AND CHECKING

Run engine at idling

(Below 1,500 rpm)
To low-pressure
service valve . 1y %

To high-pressure
service valve

Low
Turn .
. T8
in or out ‘Qv
o 2
-
iR 17
SHA2458

Fan lever mode and
temperature dial:
Maximum coid and speed

RHAS04

Point-7 \

Charging

1.

Charge refrigerant into system.

WARNING:
Ensure that engine is off.

2.

Open low-pressure valve of manifold gauge and charge
refrigerant into system.

When refrigerant charging speed slows down, close high-
pressure valve of manifold gauge and open low-pressure
valve of manifold gauge and charge it while running the
compressor for ease of charging.

Start engine — Air conditioning system ON, maximum
temperature set, maximum blower speed. Open low-
pressure valve on gauge set, with can in upright position,
and monitor sight glass. Charge is complete when sight
glass is clear.

Cycling clutch systems will produce bubbles in sight glass
when clutch engages. Therefore, allow 5 seconds after clutch
engages to determine if bubbles continue, and, if so, add
refrigerant to clear sight glass.

WARNING:

Never charge refrigerant through high-pressure side (dis-

charge side) of system since this will force refrigerant back
into refrigerant can and can may explode.

4.

Charge refrigerant while controlling low-pressure gauge
reading at 275 kPa (2.75 bar, 2.8 kg/cm®, 40 psi) or less by
turning in or out low-pressure valve of manifold gauge.

Be sure to purge air from charging hose when replacing
can with a new one.

Charge the specified amount of refrigerant into system by
weighing charged refrigerant with scale. Overcharging will
cause discharge pressure to rise.
Refrigerant amount:
L.H.D. model
09 - 1.0 kg (2.0 - 2.2 Ib)
R.H.D. model
0.8 -09kg (1.8 - 2.0 Ib)
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Charging (Cont’d)

The state of the bubbles in sight glass can only be used for

checking whether the amount of charged refrigerant is small

ot not. The amount of charged refrigerant should be correctly

judged by means of discharge pressure.

6. After charging, be sure to install valve cap on service valve.

7. Confirm that there are no leaks in system by checking with
a leak detector.

® When refrigerant charging 1s performed with a charging
cylinder, charging station, or automatic charging equipment,
engine off, charge only through high side, after specified
refrigerant amount has entered the system, close high-
pressure valve on gauge set. Start engine return to idle
speed, operate A/C at maximum temperature setting, high
blower. Qbserve sight glass to confirm complete charge.

Overcharging will result in increased high pressures, and

reduced performance.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Checking Refrigerant Level
CONDITION

Door window: Open
e A/C switch: ON
e TEMP. lever position: Max. COLD
e FAN lever position: 4
o Check sight glass after a lapse of about five
minutes.
Amount of
refrigerant Almost no refrigerant Insufficient Suitable Too much refrigerant

Check item

Temperature of high-
pressure and low-
pressure lines,

Alrmost no difference be-
tween high-pressure and
low-pressure side
temperature,

High-pressure side is warm
and low-pressure side is
fairly cold.

High-pressure side is hot
and low-pressure side is
cold.

High-pressure side is ab-
normally hot.

State in sight glass.

Bubbles flow continu-
ously. Bubbles will
disappear and something
like mist will flow when

refrigerant is nearly gone.

ACZ56

The bubbles are seen
at intervalsof 1-2
seconds,

AC2Z57

Almost transparent,
Bubbles may appear when
engine speed is raised and
lowered.

No clear difference exists between these two condi-

tions.

No bubbles can be seen.

AC258

Pressure of system.

High-pressure side is ab-
normally low.

Both pressures on high
and low-pressure sides are
slightly low.

Both pressures on high
and low-pressure sides are
normal,

Both pressures on high
and low-pressure sides are
abnarmally high.

Repair,

Stop compressor im-
mediately and conduct
an overall check,

Check for gas leakage, re-
pair as required, replenish
and charge system.

Discharge refrigerant from
service valve of low
pressure side.

a. The bubbles seen through the sight glass are

influenced by the ambient temperature. Since
the bubbles are hard to show up in compara-
tively low temperatures below 20°C (68°F), it
is possible that a slightly larger amount of re-
frigerant would be filled, if supplied according
to the sight glass. Recheck the amount when it

HA-26

exceeds 20°C (68°F). In higher temperature
the bubbles are easy to show up.

When the screen in the receiver drier is clog-
ged, the bubbles will appear even if the amount
or refrigerant is normal. In this case, the outlet
side pipe of the receiver drier becomes con-
siderably cold.




DESCRIPTION OF AIR CONDITIONER

IGNITION SWITCH BATTERY
ACC aor D Wla fuslble
link-Green

[]

To condensecr
fan motor

via thermg-
switch

From

DEF
SWITCH THRQTTLE

SENSOR

DUAL-
E PRESSURE
SW]ITCH

: Except for Eurape

®
C): For Europe
L©

:+ For L. H drive made!l

RHAB33A

Acceleration Cut System

This system is controlled by the E.C.C.S. control unit.

When the engine is heavily overloaded (throttle sensor judges
that throttle valve is at full throttle position or engine speed Is
more than 6,500 rpm), the compressor is turned off for approx.
5 seconds to reduce overloading.
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SERVICE PROCEDURES

Refrigerant Lines
L.H.D. MODEL

[ 10-20

@ \\, [ 20-29
{2.0-3.0,14 - 22)

Expansion valve Cooling unit

(Al
Low-pressure
@ W (Suction)

service valve

]7 ‘]_9 13-16
1719 {1.3-16,9-12)
Dual-pressure
switch
Condenser
For hot area_s High-pressure —/
I (Discharge)
1 service valve @?24
Receiver -
drier
' \
. : [](Tightening torque)
DD(Wrench size)
[A] 20-29(2.0-3.0,14-22)
! Corldenser fan 15-256(1.5-25,11-18)
r
moto 10-20 (1.0-2.0,7-14)
[OJ : N-m (kg-m, ft-1b)
] ) ) ] RHAG34A
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SERVICE PROCEDURES

Compressor Mounting

2
‘)J\ [C] 44 -54 (45 -5.5,33 - 40)
\\QK[U] 69-78 (7.0 -8.0,51 -58)
EUUMU
Compressor )
[ : Nem (kg-m, frib) idler pulley (-] 4454 145-55,33-40) RHAG3BA
LHD \ 7 _ Thermo Control Amp.
model, ¢ __h/;/—_l// / REPLACEMENT
i

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.)
Thermistor

VL
Thermo control amp, -//

RH.D. vy 0
oling unit
| model Cooling

)\ ed ! /

Thermo control

amp. |
:"T,J

RHAG3BA

Belt Tension
® Refer to MA section.

Fast Idle Control Device (F.l.C.D.)
® Refer to EF & EC section.
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A/C PERFORMANCE TEST

Performance Chart
TEST CONLITION

Testing must be performed as follows:

Vehicle location: Indoors or in the shade (in a well ventilated place)

Doors: Closed

Door window: Open

Hood: Open

TEMP. |ever position: Max. COLD

Air control lever position: 4 (Ventilation)

INTAKE lever position: <& (Recirculation)

FAN lever position: Max. position

Engine speed: 1,500 rpm

Time required before starting testing after air conditioner starts operating: More than 10 minutes
For hot areas, make sure that condenser fan motor does not operate during the following tests.

TEST READING
L.H.D. model
Recirculating-to-discharge air temperature table

Inside air (Recirculating air)
at blower assembly inlet Discharge air temperature at center ventilator
Relative humidity Air temperature CF)
% °C (°F)
20 (68) 1.6-2.7(35-37)
25 (77) 44-6,0(40-43)
50 - 60 30 (86) 9.2-11.3(49-52)
35 (95) 148 -17.0 (59 - 63)
40 (104) 18.1-20.3 (65 - 69)
20 (68) 27-43(37 -40)
25 (77) 6.0-82(43-47)
60-70 30 (86) 11.3-13.8 (52 .57)
35 (95) 17.0-195 (63 - 67)
40 (104) 20.3-228(69-73)
Ambient air temperature-to-compressor pressure table
Ambient air High-pressure (Discharge side) Low-pressure (Suction side)
Relative humidity Air toempoerature kPa (bar, kg/cm2, psi) kPa (bar, kg/cm? psi)
% C(F)
& 1,030- 1,265 98.1-142.2
20 (68) (10.30-12.65,105-12.8,149-182) | (0.981-1.422,1.0-1.45,14.2 -20.6)
5 (77 1,196- 1,471 1226-171.6
25 (77) (11,96 -14.71,12.2-156.0, 173 -213) |(1.226-1.716,1.25-1.75,17.8 - 24.9)
30 (86 1,402 -1,706 161.8-210.9
50-70 (86) (14.02-17.06,14.3-17.4,203-247) |(1.618-2.109,1.65-2.15,23.6 - 30.6)
35 (95 1,608 -1,971 2059-2599
(95) (16.08-19.71,16.4 - 20.1,233 - 286) (2069 -2699,2.1-2.65,299-37.7)
40 (104 1,844 - 2,256 2599 -318.7
( ) (18.44 - 22 56, 18.8 - 23.0, 267 - 327) | (2.599 - 3.187, 2.65 - 3.25, 37.7 - 46.2)
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A/C PERFORMANCE TEST

R.H.D. model

Performance Chart (Cont’d)

Recirculating-to-discharge air temperature table

Inside air (Recirculating air)
at blower assembly inlet

Discharge air temperature at center ventilator

Relative humidity Air temperature CCF)
% °C (°F)

20 (68) 1.5-2.5(35-37)
25 (77) 4.0-6.0 (39 -43)

50 - 60 30 (86) 9.0-12.0 (48 - 64)
35 (95) 14.5 - 18.0 (58 - 64)
40 (104) 20.5-23.0 (69 - 73)
20 (68) 2.5-45 (37 -40)
25 (77) 6.0 -9.0 (43-48)

60-70 30 (86) 12.0 - 14.5 (54 - 58)
35 (95) 18.0-21.0 (64 - 70)
40 (104) 23.0-26.0(73-79)

Ambient air temperature-to-compressor pressure table

Ambient air
- — - High-pressure (Discharge side) Low-pressure (Suction side)
Relative humidity Air toemrierature kPa (bar, kg/em? , psi) kPa (bar, kg/cm?, psi)
% C(F)
20 (68) 922 - 1,304 1079-171.6
(9.22 -13.04,94-13.3, 134 - 189) (1.079-1.716,1.1-1.75, 166 - 24,9)
25 (77) 1,098 - 1,520 127.5-201.0
(10.98 - 15,20, 11.2- 16,6, 159 - 220) | (1.2756-2.010,1.3-2.056,18,6-29.2)
1,314-1,775 156.9 -2354
- 7 r ’
50-70 30 (86) (13.14 -17.75, 13.4 - 18.1, 191 - 257) {1.569-2.354,1.6-2.4,228-34.1)
35 (95) 1,650 - 2,069 196 - 284
(15.50 - 20.59, 158 - 21.0, 225 - 299) (1.96-2.84,2.0-29,28-41)
(18.04 - 23.73, 18.4 - 24 2, 262 - 344) (2.45-3.43,25-3.5, 36 - 50)
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A/C PERFORMANCE TEST

Performance Test Diagnoses (Cont’d)

Condition

Probable cause

Corrective action

AC355A

AC356A

Insufficient cooling.

Sweat on suction line.

No cooling.

Sweat or frosting on
suction line.

Expansion valve allows too
much refrigerant through
evaporator.

Malfunctioning expansion
valve,

Check valve for operation.
If suction side does not
show a pressure decrease,
replace valve.

1. Discharge system.

2. Replace valve.

3. Evacuate and charge
system.

AC359A

Insufficient cooling.

Sight glass shows occasion-
al bubbles.

Air mixed with refrigerant
in system.

1. Discharge system.

2. Replace receiver drier.

3. Evacuate and charge
system.

Mm STURE IN SYSTEM

AC360A

After short operation,
suction side may show
vacuum pressure reading.
During this condition,
discharge air will be warm.
As a warning of this,
reading vibrates around
39 kPa (0.39 bar,

0.4 kg/em? , 6 psi).

Drier is saturated with
moisture. Moisture has
frozen in expansion valve.
Refrigerant flow is restrict
ed.

1. Discharge systermn.
2. Replace receiver drier
(twice if necessary).

3. Evacuate system com-

pletely. (Repeat 30-
minutes evacuating
three times.)

4. Recharge system.
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COMPRESSOR OIL — For NVR 140S (ATSUGI make)

Checking and Adjusting

The oil used to lubricate the compressor is
circulating with the refrigerant.

Whenever replacing any component of the sys-
tem or a large amount of gas leakage occurs,
add oil to maintain the original amount of oil.

OIL CAPACITY
Unit: mf (Imp fl o0z)

4. Check the purity of the oil and then adjust oil
level following the procedure below.
(a) When oil is clean;

Unit: m¥% (Imp fl 0z)

Applied model All models
Capacity
Total in system 200 (7.0}

Amount of oil which can

be drained Approx, 100 (3.5)

Amount of oil drained Adjusting procedure

Qil level is right.
Pour in same amount of oil
as was drained out.

Above 90 (3.2)*

Qil level may be low.
Pour in 90 m¥
(3.2 Imp fl 02) of oil.

Below 90 {3.2)

Compressor (Service

parts) charging amount 200 (7.0)

: All oil cannot be drained from system.

OIL RETURN OPERATION

Before checking and adjusting oil level, operate
compressor at engine idling speed, with controls
set for maximum cooling and high blower speed,
for 20 to 30 minutes in order to return oil to
compressor.

CHECKING AND ADJUSTING FOR USED

COMPRESSOR

1. After oil return operation, stop the engine and
discharge refrigerant and then remove com-
pressor from the vehicle.

2. Drain compressor oil from compressor dis-
charge port and measure the amount.

Oil is sometimes hard to extract when com-

pressor is cooled. Remove oil while compressor

is warm [maintained to 40 to 50°C (104 to 122°F)].

3. If the amount is less than 80 mg (3.2 Imp fl
oz), some refrigerant may have leaked out.
Conduct leak tests on connections of each
system, and if necessary, repair or replace
faulty parts.

If amount of oil drained is much greater than under
normal circumstances, flush air conditioner system

with refrigerant. Then pour 200 m¢ (7.0 Imp fl oz)
of oil into air conditioner system.

(b) When oil contains chips or foreign material;
After air conditioner system has been
flushed with refrigerant, replace receiver
drier. Then pour 200 m ¢ (7.0 Imp fl oz) of
oil into air conditioner system.

CHECKING AND ADJUSTING FOR
COMPRESSOR REPLACEMENT

200 m@ (7.0 Imp fl oz} of oil is charged in

compressor (service parts). So it is necessary to

drain the proper amount of oil from new com-
pressor. Follow the procedure below.

1. After oil return operation, drain compressor oil
from used compressor and measure the
amount.

(It is the same procedure as CHECKING AND
ADJUSTING FOR USED COMPRESSOR.)
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COMPRESSOR OIL—For DKV-14C (DIESEL-KIKI make)

Checking and Adjusting (Cont’d)
2. Check the purity of the oil and then adjust oil
level following the procedure below.

{a) When oil is clean;
Unit: m2 (Imp fl oz)

Amount of oil drained Draining amount of oil
from used compressor from new compressor

200 (7.0) — [Amount of

bove 70 (2.5)*
Above 70 (2.5) oil drained + 20 (0.7)]

Below 70 (2.5) 110 {3.9)

: If amount of oil drained is greater than under normal
circumstances, flush air conditioner system with
refrigerant. Then install new compressor. [200 m&{
(7.0 Imp fi 0z) of oil is charged in compressor
service parts.]

Example: Unit: m& {Imp fl oz)

Amount of oil drained Draining amount of oil
from used compressor  from new compressor

90 (3.2) 90 (3.2)

50 (1.8) 110 (3.9)

{b) When oil contains chips or foreign material;
After air conditioner system has been flush-
ed with refrigerant, replace receiver drier.
Then install new compressor. [200 m& (7.0
Imp fl oz) of oil is charged in compressor
service parts.]
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COMPRESSOR — Precautions

® Plug all openings to prevent moisture and foreign matter
from entering.

® Do not leave compressor on its side or upside down for
more than 10 minutes.

® When replacing or repairing compressor, check compres-
sor oil level in system.

® When replacing with a new compressor, drain specified oil
from new compressor. Refer to COMPRESSOR OIL.

® Be sure there is no oil or dirt on frictional surface of
clutch disc and pulley.

® When replacing compressor clutch, be careful not to
scratch shaft or bend pulley.

® When replacing compressor clutch assembly, do not for-
get BREAK-IN OPERATION.

® When storing a compressor, be sure to fill it with refrig-
erant to prevent rust formation. Add refrigerant at the
low-pressure side and purge air at the high-pressure side,
while rotating shaft by hand.

® When replacing parts, always use new O-rings.
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COMPRESSOR — Model NVR 140S (ATSUGI make)

Thermal protector
[DJ 10 -15

(1.0- 1.5,
7-11)

Key

Magnet coil

Magnet clutch assembly

Adjusting shim -}\

Lock nut
H 29-39(3.0-4,0, 22-29)

Clutch disc

Center balt
[0) 9.1-11.8(0.93-1.2,6.7-8.7)

IUJ: N-m (kg-m, f1-lb)

RHA283
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COMPRESSOR — Model NVR 140S (ATSUGI make) !

Thermal Protector

® When servicing, do not allow foreign material to get into
compressor.
® Check continuity between two terminals.

Thermal protector

SHAO55B
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COMPRESSOR -— Model DKV-14C (DIESEL-KIKI make) | H

Thermal protector
[ 15-18(15-1.8,11-13)

(O 20-24(2.0-2.4,14-17)

Shaft seal assembly

Magnet clutch
assembly

{03-04,22.209)

Magnet coil

(O 4-6(0.4-06,29-4.3)

Puliey
Snap ring

Clutch disc (O : Nm (kg-m, frib)

Center bolt
[OJ 15-18(15-1.8,11-13)

RHAA402
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COMPRESSOR — Model DKV-14C (DIESEL-KIKI make)

l KV99234330

SHAB338

SHAQS1C

0.3-0.6 mm
(0.012 - 0.024 in)

:

SHAQ52C

Thermal protector

RHA113

Compressor Clutch (Cont’d)

® Press pulley assembly onto the neck of coil assembly using
pulley installer.

® Wipe oil thoroughly off the clutch surface.

ADJUSTMENT

® Select adjusting shim(s) which give(s) the correct clearance
between pulley and clutch disc.

® Using a plastic mallet, tape clutch disc in place on drive
shaft.

® Do not use excessive force with a plastic mallet or in a
press, or internal damages may result.

® Place spring washer and center bolt onto drive shaft.
Tighten center bolt to drive clutch wheel onto drive shaft.

® Check clearance around the entire periphery of clutch disc.
Disc-to-pulley clearance:

0.3 - 0.6 mm (0.012 - 0.024 in)

If the specified clearance is not obtained, replace adjusting
spacer and readjust.

BREAK-IN OPERATION

When replacing compressor clutch assembly, do not forget
break-in operation, accomplished by engaging and disengaging
the clutch about thirty times.

Break-in operation raises the level of transmitted torque.

Thermal Protector

INSPECTION

® When servicing,
compressor.

® Check continuity between two terminals.

do not allow foreign material to get into
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A/C COMPONENT LAYOUT

Passenger compartment

Thermo control amp. Resistor

Intake door motor —

o
Thermm
t !
e
r

Thermoswitch
(Far hot areas)

L Fusible pl
This illustration is for L_H. drive madaels. usible plug RHAG40A

For R.H. drive modals, it is basically same. H A' 50

I\




A/C COMPONENT LAYOUT

NOTE
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A/C ELECTRICAL CIRCUIT

Wiring Diagram

L.H.D. MODEL BATTERY (Via i IGNITION SWITCH

fusible |ink-Green) I ON or START

THERMAL
PROTECTOR

THERMO~
SWI TCH

E(Sub har‘neEE)

AIR
CONDITIONER
RELAY

i
a
vl
175
L)
[
o
T
o
a
CONDENSER
{j% HOTOR @
3
|
I
zm
o
@
@)=
PRESS BO0Y
Z@ﬁéﬂ% o GROUND (Engine room harness)
@9‘ e
LG/R

LAG
GoY
BAR

@ @R @ 6p

(Brown? (Gray) White)

@, @D @y r

I

/Y

”B/R

m
—
0
B
-
\
=]
LL/G

SOLENOID
VE
@
ENGINE @ (FII)
GROUND =
(E. F. I. harness)

®m M [+ 4
NN = N X oW
(L%} ~ ] NN O
— @ jL} m @ - o
@ | I I
Lt} " a b o M~
~r won a0 N o0

g TR [ TR T R ISl ]

&b
[c?:»] - X o B R R

THROTTLE
SENSOR

E.C. C. 5§ CONTROL UNIT
(Refer to EF&EC section. )




A/C ELECTRICAL CIRCUIT
Wiring Diagram (Cont’d)

BLOWER

IGNITION SWITCH
MOTOR

ACC or ON

Ny FUSE BLOCK

J (Refer to #POWER
SUPPLY ROUTING#
in EL section.)

MODE DOOR MOTOR

L
[ T Y]
4
T
-
o
o
3

INTAKE
DOOR MOTOR

esy—1 POSITION
&8 ] (o8 SWITCH
S M LooR =T T _@7
[Refer to last page
(Foldout page).]

Main THERMQ
harness) CONTROL AMP.
L/0R—— Gl ——L/0R
4 —_ L G
L& H1 LG TLr8 =E E&
LGSR —1= HI —{— LE~R LoOR—1

THERMISTOR
M49 "

harness)

I
| (Sub-
o

——w 1 From ||l lumination
25 ———= [ gystem

Q
SN FAN
3 G110 SWITCH
[eB s

g @: Far Europe
T 19
resisTR oS B o

N Except for Europe
TLLUMINATION BDDY- GROUND

SHA138C
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A/C ELECTRICAL CIRCUIT
Wiring Diagram (Cont’d)

MOTOR ACC or ON

BLOWER IGNITION SWITCHJ

upr

FUSE BLOCK
Refer to ~POWER

.4

Y

-
SUPPLY ROQUTING~
in EL section. )

MODE DOOR MOTOR

INTAKE
DOOR MOTOR

FOSITION
E/Y ﬂ,‘ SWITCH
s m 1 on T T | G

[Refer to |ast page

(Foldout page).
. @ (Main THERMOD
harness) CONTROL AMP.
LADR Gl LA0R
LG H1 LG L/ G—]
LG/8 IE
LG~-R HE LGAR lr——FL/DR { }

THERMIST
M9 oR

héd

LG

19
E‘:n:)—m l 20
533330 (Sub- 21
gm 0% harness)
rerm @ PLUSH
SANYN CONTROL
5l ) UNIT
el el o ¢
OFFf 1 (2 [ 3[4
24 Q L a1 Fram illuminatian
25 [@) ——=system
26 Q
27 Q1] FAN
23 Ol 0 SWITCH
28 OJo]o]0o
2] o
20 8:® @ For Europe
RESISTOR 119l \ j i .
8:® @ Q9 @ @: Except for Europe

ILLUMINATION— 800Y GROUND
SHA139C

HA-55




TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses
; for Quick and Accurate Repair

WORK FLOW
QReference item J

l LISTEN TO CUSTOMER

COMPLAINTS AND CONFIRM,

4

INVESTIGATE ITEMS YOU <

Symptom Chart

SHOULD CARRY QUT RELATED (See page HA-58 - 59.)

TO EACH SYMPTOM,

3

_____________ ELIMINATE GOOD SYSTEM(S)/ Preliminary Check
Tt PART(S). (See page HA-60 - 64.)__J

1 Main Power Supply

CHECK MAIN POWER SUPPLY and Ground Circuit
AND GROUND CIRCUITS. Check

(See page HA-65 - 66.)
® Diagnostic Proce- .
dure(s) (See page

— |

HA-70 - 82.) ELIMINATE GOOD PART(S)/ ® Harness Layout
® Circuit Diagram for HARNESS(ES)/CONNECTOR(S) for A/C System
Quick Pinpoint ELECTRICALLY, (See page HA-67 )
Check (See page
Malfunctioning Malfunctioning
harness(es)/ part(s)

connector(s) !

INSPECT EACH
COMPONENT.

Electrical Com-
ponents Inspection
(See page HA-83 - 85.)

REPAIR/
REPLACE,

REPAIR.

!
[
l
[
I
I
!
[
I
[
I
I
I
I
{
I
|
|
: HA-63 - 69.)
I
|
I
I
!
|
1
[
|
|
!
|
!
I
|
l
i

S FINAL CHECK

OK.
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TROUBLE DIAGNOSES

Symptom Chart

DIAGNOSTIC TABLE

Main Power
Preliminar Diagnostic Supply and
PROCEDURE v 9 PPy and.
Check Procedure Ground Circuit
Check
- | ™ ©
= [t r~
REFERENCE PAGE |5 |83 |T|L R8I 8| 8|8
L | || qC || €| @ || C| || L]
rrjrx|jz|jlx|x{x|xlxT| |||z |xT
> >
= c
o a
O o
- e
=} a
£ E
o a
T T
- i
<} é
L e —|~N|™ | = |
Clald |l 2818128 g
SYMPTOM xlx|x|x|x|3|3]|3|3]3 | &
[] [5] <] o o 1) I oD @D @ =
@ @ @ Q @ %] 5] o Q Q c °
L | £ c Nt £~ [} (s} o [=] Q =) =
(8] Q [ Q [X) = el P p e —_ o]
S I e e B Bl °o| 5
pal p. el i jul Q [ =] w b
EIE| SR Elgl%|%lel%|8 8|83
= = — = = 8 8 b 8 be) s | a Q [»]
E|IE|E|E|ElE|gje|&|le|lx|u]|9|E
Zl=l=lsl=slol9o 2| o > L5
sl lplelele|lo|l8lele|g|E|s)2
cld|d|lalala|a|lalao|la|R|L|&|R
A/C does not blow cold air. 1) O o] O |0 Q
Blower motor does not rotate. (1) (2]
Air outlet does not change. (1] (2] O |0
Intake door does not change.
(1] 040
Intake door is not set at “FRESH" in DEF
(1] O O 10
or F/D mode. {L.H.D. modef anly)
Magnet clutch does not operate with A/C
9 ' 0 o o) o
switch and fan switch are ON.
Magnet clutch does not operate in DEF
mode. (L.H.D. model only) o0 o © ©
lllumination or indicators of push P o
control unit do not come on.
Noise )]

@, O : The number means checking order.

O : As for checking order, refer to each flow chart. (It depends on malfunctioning portion.)
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TROUBLE DIAGNOSES

Preliminary Check

PRELIMINARY CHECK 1: FOR L.H.D. MODEL ONLY
Intake door is set at “FRESH” in DEF or F/D mode.

No
Is intake door in “‘Fresh’’ position » Go to Diagnostic Procedure 3.

when REC switch is turned from
ON to OFF at VENT, B/L or
FOOT mode with ignition switch
at-ACC and fan speed at 4?

{Can you hear air moving from
the intake unit?)

Yes

b

No
Is intake door in “REC"” position —* Go to Diagnostic Procedure 3.

when REC switch is turned from
OFF to ON at VENT, B/L or
FOOT mode with ignition switch
at ACC and fan speed at 47

{Can you hear air moving from
the intake unit?

Yes
A
Is intake door in “‘Fresh’” position No ,| Replace control amp. built-in
when F/D switch or DEF switch push control unit.

is pushed?
(Canr you hear air moving from
the intake unit?)

Yes

v
INSPECTION END

HA-60




TROUBLE DIAGNOSES

PRELIMINARY CHECK 2
A/C does not blow cold air.

CHECK COMPRESSOR BELT | N-G-

Preliminary Check (Cont’d)

DOES AIR FLOW FROM

VENTS?

Condition

® |[gnition switch, A/C switch,
and fan switch are ON.

® Mode lever isin VENT
mode and temperature lever
is in full cold position.

0.K.

r

CHECK COMPRESSOR

F3

TENSION.,
Refer to MA section.

| N.G. 0.K.

Adjust or replace
compressor belt

v

CHECK SIGHT GLASS.
Refer to “Checking Refrigerant
Level” distribed in
DISCHARGING, EVACUAT-
ING, CHARGING AND

CHECKING.
0.K. J N.G.
f CHECK FOR
: REFRIGERANT
| LEAKS
v

Go to Diagnostic Procedure 4

OPERATION., N

0.K.

v

CHECK REFRIGERATION
CYCLE PRESSURE WITH
MANIFOLD GAUGE
CONNECTED.

Refer to Performance Chart.

- _ |
N.G. 0.K.

v

Go to Performance Test
Diagnoses.

y

CHECK AIR MIX DOOR N.G.

&

CHECK EVAPORATOR

ADJUSTMENT.,
Refer to DOOR CONTROL.

QOUTLET AIR TEMPERA-
TURE.
Refer to Performance Chart.

O.K.
v

CHECK THERMO CONTROL
AMP. OPERATION.

Refer to Electrical Components
Inspection.

HA-61

ING NORMALLY?
Yes J No

r

!Ts BLOWER MOTOR OPERAT- J

CHECK BLOWER
MOTOR
OPERATION.,

Go to Diagnostic

Procedure 1.
_ |

v
CHECK FOR EVAPORATOR
COIL FREEZE upP,
Remave intake unit. Check if
evaporator freezes.

N.G. 0.K.
(Freeze up) (Does not
freeze up)

CHECK VENTILA-
TOR DUCT FOR
AIR LEAKS.

A
CHECK THERMO CONTROL
AMP. OPERATION.,

Refer to Electrical Components
Inspection.




TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

PRELIMINARY CHECK 5

Noise

Check where noise
comes from,

A4 v ¥ +
}
Refrigerant Bel
Expansion valve Compressor ) elt
line
JV h 4
Replace Replace
expansion valve. COMPressor,

A 4

A

The line is fixed
directly to the body.

The line is not
fixed.

v

h 4

Fix the line with
rubber or some vibra-

tion absorbing material.

Fix the line tightly.

b4

A

The belt vibration is
intense.

Side of belt is worn
out.

h

v

Readjust belt tension.
Refer to ENGINE
MAINTENANCE

in MA section,

The pully center does
not match.

Readjust the pully
center.
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TROUBLE DIAGNOSES
Main Power Supply and Ground Circuit Check ;

= CesCONNECT (Cont’d)
Vala S
HS. G @@ PUSH CONTROL UNIT CHECK
Push control unit Check power supply circuit for push control unit with ignition A
connector (1) switch at ACC. b
o1] 1. Disconnect push control unit harness connector.
I 14 2. Connect voltmeter from harness side.
3. Measure voltage across terminal No. and body ground.
Voltmeter terminal
RHA431A ® e Voltage
Body ground Approx. 12V

Check body ground circuit for push control unit with ignition

_ DeSCONNECT switch OFF.
Gé} 1. Disconnect push control unit harness connector.
HS.

-~ 2. Connect ohmmeter from harness side.
3. Check for continuity between terminal No. @ and body
Push control unit ground
connector (M0) )
O L
[17 -

RHAA432A
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TROUBLE DIAGNOSES

Harness Layout for A/C System

Passenger compartment
Intake unit

Heater unit

Engine room harness

£40 . Dual-pressure switch

: A/C relay

L.H. : @-1 : Compressar
{Magnet clutch)

L.H.: @-2 : Compressor
{Thermal protector)

E.F.l, harness

R.H.: (F2)-1 : Compressor
(Magnet clutch)
R.H.:{@)-2 : Compressor
(Thermal protector)

Main harness

": Mode door motor
. Push control unit
: Fan switch
. Thermo control amp.
. Resistor
. Blower motor
: Intake door motor

=
=] =
= =

This illustration is for L.H. drive models,

For R.H. drive modals, it is basically same,
RHAGB42A

HA-67
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® g b %
o @@{@@6@
A

J3A0ON "A'H1

Oesg
®
XO—
ooz
40—
[=3evk
X

m
== o
Sl

i
@ e
©
@
®|=

m

5 Fo
=
o B H H P

EB%’ER ENEIT ASC "” H
[}
& 53 3 g
; [ ®
? o ‘@ ¢
B2 e oo @
SWITCH (@] [ LoNTRaL -
2oy &3 2]t KNP, -
s % o ] o |9
(=) EIOELe BIA (GD)  whermisTor 5 |S
- PUSH CONTROL UNIT & =
” I 3] ; A - =) -
wl -
.> GD  resisror - = i o o
u Oz c Ealel5]4{3]2{ 11 7]8] Ebrt s M) >
% : (D> o] 8T | swiTcH — = CONTROL % >
o0 ! Y oEF HOOE UNIT o
FAN SWITCH :j*@w* &) 1 *’/ ot S o >
OFF[ 11213 [ 4@y : [ =
0 v ] “ = 3 S
r ~ i
ol T : R EF A DA . g3 g |m
A A [~ . =3 =
ol 9 ﬂSW?TCH vor 3 @ ax 0O @
Ql919fQ €3 DEF» HOTOR & 5 E‘E e =
olo]|o]o @ VIN]@ E-. coot| @ wm NI a.
154 ) —]és bk BL < 63 @ f~‘.“@ zz x
o Fon o [ Za m
L! i = ; vent| B [:ﬂo' z THROTTLE s
o &v@ | s 59 wab SENSOR -
Cao) s T I E
TLLUMINATION— o o] -9 z ©) l o
From . ODE [: = =5 = s0 ="
illuminationd SWITCH - - =
sl;ysLthmna ten { _l o7 vT s
i G @ & Q
= = = @ @ 8
=

® All connectors shown in this illustration are unit side connectors.

® The unit side connsctors with a double circle * {J) ’* are connected to the harness side connectors

shown in tha “Harness Layout for A/C System”, (See page HA-67.)

Tha tarminal numbers in the connector coincide with the circuit numbers surrounded by a singls circla O
*. These switches are built in push control unit and mechanically linked to corresponding switches,
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* AH connectors shown in this illustration are unit side connactors.
® The unit side connectors with a doubls circle * 2  are connacted to the harness side connactors

shown in the “Harness Layout for A/C System”. (See page HA-67.)
® The terminal numbers in the connector coincida with the circuit numbers surrounded by a single circle * O .
*: These switchas are built in push control unit and mechanically linked to corresponding switches.

ek
el B

%
¥
Ol @)
i=al
5
\=al
E. C. C. 5.
CONTROL
UNIT
&6 o
£3 N
\‘4 =
o
%
W
T
=
C) ]
[p P
Io
1
g 8
(=]
2 %8
20 05 S
L S
(e m
< CB » 59 GD
Z ®
n<'| )

5159

130N ‘Q'H'Y

10

ey
S3ISONDVIA 379N0OHL

(puo))

A28YD jujoduig yoinp Joy wesbeiq 3

U ——



¥
b

TROUBLE DIAGNOSES

- Diagnostic Procedure 1
IDENT Flow chart
INC No. SYMPTOM: Blower motor does not rotate.
0 tate M ® Perform PRELIMINARY CHECK 2 before referring to the
! Fan fails to rotate. — following flow chart.
2 Fan does not rotate at )
1-speed.
3 Fan does not rotate at z Check if blower motor rotates
2-speed.
properly at each fan speed,
4 Pan doos not rotate at 4 Conduct check as per flow chart
J-speed.
at left.
5 Fan does not rotate at 5 L
4-speed. - m J m @ @ : E
CHECK POWER SUPPLY
FOR BLOWER MOTOR.

. DISCONMECT
= €
30017 LMLEE

Blawer motor
connector (1l

NE

&

woEr 1 203 4
d9=—

RHA407A

=

Blower motor

connector

Continuity exists: Q.K.

&

MoFF ] 2 3 4
:“:

RHAB10A =
Resistor
connector CONNECT

|

LM@ G

ui[rx 2 3 4

RHA408A

Disconnect blower motor
harness connector,

Do approx. 12 volts exist be-
tween blower motor harness
terminal No. 0 and body
ground?

N.G.

© & &

(Go to next page.)

®

0.K.
B v

Check 15A fuses at fuse block,
(Refer to “PQWER SUPPLY

ROUTING* in EL section and
A/C ELECTRICAL CIRCUIT.)

Check circuit continuity be-
tween blower motor harness
terminal No. @ and body
ground.

N.G.

Reconnect blower motor harness

0.K.
h 4

CHECK BLOWER MOTOR,
(Refer to Electrical
Components Inspection.)

N.G.

A

Replace blower motor.

connector,

'

CHECK BLOWER MOTOR
CIRCUIT BETWEEN BLOWER
MOTOR AND RESISTOR.

Do approx. 12 volts exist be-
tween resistor harness terminal
No. @9 and body ground?

N.G.

Disconnect blower motor and

CONNECT

E] |';-[:_
HS.

Blower motor

cannector

Resistor
connector (f50)

=

LW

L/w

H @&

RHAB18A

0.K.

{Go to next page.)

Note:

resistor harness connectors.

D .

Note

Check circuit continuity be-
tween blower motor harness
terminal No, @ and resistor

harness terminal No. @3).

If the result is N.G. after checking circuit continuity, repair harness or

connector,

HA-70
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TROUBLE DIAGNOSES
Diagnostic Procedure 1 (Cont’d)

0

CHECK RESISTOR AFTER
DISCONNECTING IT. %
(Refer to Electrical Com-

| @E@ ponents [nspection.) J

Fan switch @L/R

connector

O.K. N.G.
y
KQEE 2 1 4 -
RHA409A L — Replace resistor,
Fan switch r

connector (D) o Reconnect resistor harness con-

=] -
[Eﬂ:[@ Ef{) nector.

LI HS.

® m 2y B @ ©

A 4 y v y

- CHECK FAN SWITCH
CIRCUIT.

Do approx. 12 volts exist be-
tween each fan switch harness

Continuity exists: O.K.

- RHAST1A terminal and body ground?
L/rR Fan switch Flow chart Terminal No. Vort
L/Y connector @ No. oftage
LW = L/s INSCONMECT @ e

[4)]

o HE

mZ

rs

Body |Approx.

o | (&) | [l | I
SIESISIES)

Q

ground| 12V
B 0.K. J, N.G. Note
| f = Check circuit continuity be-
Lw L/e i tween fan switch and resistor.

24127 —-—--{ 4]
- ———— 5[ G -7 |
. L/R L/Y. v J,@

esistor connector (7) N.G.

SHATEE] | CHECK FAN SWITCH Replace fan switch.

AFTER DISCONNECTING IT.

(Refer to Electrical Com-
ponents Inspection.)

i OK Note

Check circuit continuity be-
tween fan switch harness
terminal No. @) and body
ground.

O K.

y

Replace blower motor.

Note:
If the result is N.G. after checking circuit continuity, repair harness or
connector.
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TROUBLE DIAGNOSES
Diagnostic Procedure 2 (Cont'd)

[O]

FE' CONNECT ~
1 € @&
Reconnect push control unit and

Push control unit mode door motor harness con-

connector nectors,

B T e 1
N.G

CHECK FOR OUTPUT OF
PUSH CONTROL UNIT. push control unit.
Do approx. 12 volts exist be-
tween push control unit harness
terminal No. @ and (8 when

Push control unit i . "
connector GIY / ‘ mode is switched from “VENT
= to “DEF” or when mode is

OTe] ||
I/ 7] B} J @ switched from “DEF” to
G “VENT"?

Terminal

Mode door motor
No.

Direction
of linkage
rotation

. @ @ Stop Stop

L.H.D.
model:
Clock-
@ @ VENT wise
- DEF R.-H.D.
model:

Counter-
clockwise

Replace control amp. built-in

v’

[
(

|

Mode door

RHA412A ® operation

L.H.D.
model:
Counter-

@ @ DEF clockwise
—- VENT R.H.D.
maodel:

Clock-
wise

J Q.K.

r

Replace mode door motor.
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TROUBLE DIAGNOSES

— e

A/C relay For
conhector @ Europe

&

Diagnostic Procedure 4 (Cont’'d)

®

'

CHECK VOLTAGE FOR

connector

GIY EJ_ \]
mn

: xcept for
i € ptio G/Y Q
, Europe
‘; —d -y
i For terminal  E.C.C.S. control unit
‘ arrangement, connector @ Gre

refer to Circuit

Diagram | C/UNIT O I:T'm

for Quick Pinpoint Check. RHAS24A

Thermo control amp.

E.C.C.S. control '
unit connector

For terminal
arrangement,

| sm—
fa
RHA420A
n Thermao control amp.
connector
Bl = SCIMRECT
e
— HS.
LG/B
e ™
X Qr# 7 31 a -—
t:u:; e
RHA421A
Thermo control _
arnp. connector 5
[0 ] HS.
4 umcv

refer to Circuit ||

TAMNIT o] corecToR ]

Diagram for

THERMO CONTROL AMP,
Do approx. 12 volts exist be-
tween thermo control amp,
harness terminal No. @) and
body ground?

N.G.

Check circuit continuity be-
tween A/C relay harness termi-
nal No. @3 and E.C.CS. control
unit harness terminal No. @3,

Check circuit continuity be-

Note

O.K.

¥

[_CHECK POWER SUPPLY
FOR THERMO CONTROL
AMP,

Go to Main Power Supply and
Ground Circuit Check.

1] ¢

CHECK BODY GROUND
CIRCUIT FOR THERMO
CONTROL AMP,

Disconnect thermo control amp.
harness connector,

Does continuity exist between
thermo control amp. harness
terminal No. @3 and body
ground?

N.G.

tween E.C.C.S. control unit
harness terminal No. @) and
thermo control amp. harness ter-
minal No. @

J O_K.

y
EECK E.C.C.S. CONTROL
UNIT.

Refer to EF & EC section.

Disconnect push control unit

0.K.

v

Replace thermo contral amp,

Quick Pinpoint Check. RHAGB2E5A
Thermo control T
amp. connector HS.
G @ —
LG/B
Push control unit
connector RHA526A

Note:

harness connector.

'

Note

Check circuit continuity be-
tween thermo control amp.
harness terminal No. ({3

and push control unit harness
terminal No. (3.

O.K.

v
G)

(Go to next page.)

If the result is N.G, after checking circuit continuity, repair harness or

connector.
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TROUBLE DIAGNOSES

From
iltuminatlon
system

DUAL-FRESSURE
SWITGH

RHA427A

not come on.

Diagnostic Procedure 5
SYMPTOM: lllumination or indicators of push control unit do

switch ON. :

Turn ignition switch and lighting

v

® Perform Main Power Supply and Ground Circult Check
betore referring to the foliowing flow chart,

CHECK ILLUMINATION AND INDICATORS,
® Turn A/C, REC and fan switches ON.
® Push VENT, B/L, FOOT, F/D and DEF switches in order.

® Check for incidents and follow the repairing methods as shown:

IIIuminationﬁ
bulb
=y X)?\ i

Y

Control box

Control case -
ST
AR,

INCIDENTS
“How to repair’’
ILL. [VENT| B/L [FOOT|F/D |DEF |REC | A/C
X o o o o o o Go to DIAGNOSTIC
PROCEDURE 5-1.
Go to DIAGNOSTIC
O Q O o} @]
© X PROCEDURE 5-2.
Go to DIAGNOSTIC
e} X X
X X X X PROCEDURE 5-3.
A Replace control amp. built-in
push control unit.
o X % x X X X o Replace contrc?l amp. built-in
push control nit,
Go to DIAGNQSTIC
XXX XX ] X | © | pROCEDURE 54.

Q: lllumination or indicator comes on,
X {llumination or indicator does not come on.
A: Some indicators for VENT, B/L, FOOT, F/D, DEF or REC come on.

DIAGNOSTIC PROCEDURE 5-1

CHECK OTHER ILLUMINA.-
TION SYSTEMS EXCEPT
FOR A/C SYSTEM.

Does other illumination come
on with ignition switch and
lighting switch ON?

N.G.

0.K.

v

Turn ignition switch and lighting
switch OFF,

v

CHECK ILLUMINATION
SYSTEM,

Refer to illumination/Wiring
Diagram in EL section,

CHECK ILLUMINATION
BULB.

Remove push control unit and
disconnect harness connectors.
Remove illumination bulb(s) and
check them.

N.G.

Replace illumination bulb(s).

O.K.

HA-79

(Go 10 next page.)




TROUBLE DIAGNOSES

Diagnostic Procedure 5 (Cont'd)

E DISCOMMECT

&R
4 €&

Push control unit
connector (#1)

AHA42

(&

CHECK POWER SUPPLY N.G.

¥

FOR ILLUMINATION WITH
LIGHTING SWITCH ON.

Do approx. 12 volts exist be-
tween push control unit harness

CHECK POWER SUPPLY

FOR A/C ILLUMINATION
SYSTEM.

Refer to Illumintion/Wiring

Diagram in EL section.

_ DISCONMECT
e
4 €

Push control unit
connector

e

R/Y

RHA429A

terminal No. {3 and body
ground?
) O.K. Note

CHECK BODY GROUND
CIRCUIT FOR ILLUMI-
NATION.

Does contunity exist between
push control unit harness termi-
nal No. and body ground?

O.K.

v
Replace control amp. built-in
push control unit.

ISCONMECT

—_—
€

Push cantrol unit
connector

® 12] |
i 14

Continuity should exist when test
connected as shown, it should not
exist when test leads are reversed.

leads are

RHA430A

DIAGNOSTIC PROCEDURE 5-2

N.G.
b

CHECK MAGNET CLUTCH

Go to Diagnostic Procedure 4.

OPERATION.

Does magnet clutch operate nor-
maly when engine ON, A/C
switch, fan switch are ON?

0.K.
A !
Check circuit continuity of
L.ED.
N.G.

v
Replace control amp. built-in
push control unit,

Note:

If the result is N.G, after checking circuit continuity, repair harness ot

connector,
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TROUBLE DIAGNOSES

& INSCONMECT ™
4 & @&
Push control unit
connector
Q I
L ] |
RHAA431A =

B

DISCONNECT

€

M
Push control unijt
connector
[ Q | 1
L 7 | | ;
B \—J
RHAA432A

Diagnostic Procedure 5 (Cont’d)

DIAGNOSTIC PROCEDURE 5-3

Turn ignition switch and lighting
switch OFF,

v

Disconnect push control unit
harness connector.

B v

CHECK POWER SUPPLY
FOR PUSH CONTROL UNIT,
Do approx. 12 volts exist be-
tween push control unit harness
terminal No. and body
ground?

Note

0.K.
B »

A

CHECK BODY GROUND
CIRCUIT FOR PUSH CON-
TROL UNIT.

Does continuity exist between
push control unit harness ter-
minal No. {9 and body ground?

J O.K.

r

Replace control amp. built-in

N.G.

push control unit,

Note:

| Check 10A fuse at fuse block,

(Refer to “POWER SUPPLY
ROUTING"” in EL section and
A/C ELECTRICAL CIRCUIT))

If the result is N.G. after checking circuit continuity, repair harness or

connector.
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TROUBLE DIAGNOSES _ !

Diagnostic Procedure 5 (Cont’d)
| DIAGNOSTIC PROCEDURE 5-4

5 Turn ignition switch and lighting

 switch OFF .
Push control unit 4
connector Disconnect push control unit
@) harness connector.
17 =

B wy Al y Note
CHECK BODY GROUND

RHA432A

CIRCUIT FOR PUSH CON-
TROL UNIT.
Does continuity exist between
push control unit harness termi-
nal No, @ and body ground?

0.K.

A
Replace control amp. built-in
push control unit.

Note:
If the result is N.G. after checking circuit continuity, repair harness or
connector,
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TROUBLE DIAGNOSES

Electrical Components Inspection

FAN SWITCH
Check continuity between terminals at each switch position,

Fan switch
] conneactor

|28]24 25

LEVER
\ POSITION OFF[ 1 | 2| 3|4
TERMINAL
[2 o)
@
@ Q
@ ol
@ Q10
P oldTad

RHA399A

- BLOWER MOTOR
Confirm smooth rotation of the blower motor.
@ Ensure that there are no foreign particles inside the intake
unit.

BLOWER RESISTOR
Check continuity between terminals.

Continuity check

HA-83




TROUBLE DIAGNOSES

DvSCEMECT / / /

GS‘} / r Push contral unit .
e

SHA14EC

[ = Dual-pressure
switch
o
__ k INAEDRMEET
Fusible plug ™ — SHA183C
'% | ﬂ
\ -/1 Thermal prorector W

/\Q

Compressor

.y RHAATIA

Electrical Components Inspection (Cont’d)

A/C SWITCH

Check continuity between terminals at each switch position.

Switch condition Terminal No.

L.H.D. R.H.D.

@ S
A/C DEF A/C

Continuity

ON ON

ON OFF ON

i)
=)

OFF ON

Exists

DUAL-PRESSURE SWITCH

High-pressure side line pressure

kPa (bar, kg/em? , psi) Operation

Continuity

Decreasing 10

177 -216 (1.77 -2.16, 1.8 - 2.2,
26 - 31)

Increasing to

2,452 .2844 (245 -28.4,

25 -29, 3566 -412)

TJurn OFF

Does not
exist

Increasing to

177 -235(1.77 -235,1.8-2.4,
26 - 34)

Decreasing to

1,863 -2,256 (18.6 - 22.6,

19 -23,270 - 327)

Turn ON

Exists

THERMAL PROTECTOR

Temperature of compressor
OC (OF)

Operation

Increasing to approx. 135 - 145 (275 - 293)

Turn OFF

Decreasing to approx. 120 - 130 (248 - 266)

Turn ON
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

R
Thermo control
amp. connecto’s

~ ] 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.

o
Voltmeter

% Evaporator outlet air temperature Thermo amp.
! @ o . Tester
\\ C(F) operation
COMNECT
9 Decreasingto 1.5 -2.5 (36 - 37) Turn OFF Approx. 12V
Thermo control amp ! Increasing to 3.0 - 4.0 (37 - 39) Turn ON Approx., 0V
P 0 X v - RHA402A
A/C RELAY

Check circuit continuity between terminals by supplying 12 volts
to coil side terminal of A/C relay.

Except for
Europe

SHA128C

THERMOSWITCH (For hot areas)

Waterotenlperature Operation Continuity
C(F)
Decreasing to Turn OFF Does not exist
85-91 (185 - 196)
Increasing to )
Turn ON Exist
92- 98 (198 - 208) m xists

HA-85



SERVICE DATA AND SPECIFICATIONS (8.D.S))

General Specifications

COMPRESSOR
L.H.D. R.H.D.
Model ATSUGI DIESEL-KIKI
make make
NVR 1405 DKV-14C
Type Vane rotary
Displacement cm? {eu in)/rev. 140 (8.54)
Cilockwise

Direction of rotation

(Viewed from drive end)

Drive belt

Poly V

Inspection

ENGINE IDLING SPEED (When A/C is ON))
® Refer to EF & EC section.

BELT TENSION

® Refer to Checking Drive Belts (MA section).

LUBRICATION OIL

Type SUNISO 5GS
Capacity m& (Imp fl 0z)
Total in system 200 (7.0)

Amount of oil which can
be drained

Approx. 100 (3.5)

Compressor (Service parts}

! 200 (7.0)
charging amount

REFRIGERANT

Type R-12

Capacity kg {Ib)
For Europe 0.85-0.95 (1.87 -2.09)

Except Europe
L.H.D. model

08-1.0(20-22)

R.H.D, model

08-0901.8-20)

and Adjustment

COMPRESSOR
Model NVR 14085 DKV-14C
Clutch disc-pulley clearance 03-06

mm (in) (0.012 -0.024)
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ENGINE LUBRIGATION &
GOOLING SYSTEMS

SECTION Lc

LC
CONTENTS

SERVICE DATA AND SPECIFICATIONS (S.DS.) oo e LC-15




PREPARATION

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

S$T25051001
Oil pressure gauge

ST25052000
Hose

Adapting oil pressure gauge
to cylinder block

EG 17650301
Radiator cap tester
adapter

Adapting radiator cap tester
to radiator filler neck

KVv99103510 Installing radiator upper and
Radiator plate lower tanks

pliers A

KV99103520 Removing radiator upper and
Radiator plate n e —— lower tanks

pliers B i 9




ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
DISASSEMBLY AND ASSEMBLY

Regulator
valve set

4.5
{04-05,29 -3.6)"?

Cover

Inner gear

~—— Quter
v gear

/Regul

\ valve 32(@

Q O-ring
L
Q Spring—% \,

Cap-
[ 3960 j@
4070,

29 -51)

{3 : Nm ikg-m, fedb)
SLC202A

® When installing oil pump, apply engine oil to inner and
outer gear.
® Be sure that O-ring is properly fitted.

INSPECTION
Using a feeler gauge, check the following clearances.

Unit: mm (in)

0.11-0.20 (0.0043 - 0.0079)
0.15 - 0.26 (0.0059 - 0.0102)
0.21- O..32 (0.0083 - 0.0126)
0.05 - 0.09 (0.0020 - 0.0035)
0.05-0.11 (0.0020 - 0.0043)

Body to outer gear clearance @

Inner gear to crescent clearance (2)
Outer gear to crescent clearance (3)
Housing to inner gear clearance (4)

Housin e
5LC293 ousing to outer gear clearance (5)

If it exceeds the limit, replace gear set or entire oil pump
assembly. _

5LC294

LC-5




ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
REGULATOR VALVE INSPECTION

Spring Washer 1. Visually inspect components for wear and damage.
2. Check oil pressure regulator valve sliding surface and valve
Regulator valve Cap spring

3. Coat regulator valve with engine oil and check that it falls
——— g smoothly into the valve hole by its own weight.
] If damaged, replace regulator valve set or oil pump assembly.

—_ 4 A -

Il

1

SLC295

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball, If replacement is necessary, remove
valve by prying it out with a suitable tool Install a new valve in
place by tapping it.

. Oil Jet

INSPECTION (For piston)

1. Blow through outlet of oil jet and make sure that air comes
q out of inlet.

2. Push cut-off valve of oil jet bolt with a clean resin or brass

rod and make sure that cut-off valve moves smoothly with
proper repulsion.

sSLCoO1s

When installing oil jet, align oil jet’'s boss with hole on
cylinder block.

Qil jet bolt:

[J:29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

SLC975
16-24 Turbocharger
(16-24,12-17) . . -
Turbocharger e Before removing water tube, drain coolant first.

® After installation, run engine for a few minutes and check
for leaks.

3
Gasker Q

v~ Qil outlet
j tube M 43. 16
(13- 1.6,
[ : N-m (kg-m, frib) 9-12) SLC205A
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ENGINE LUBRICATION SYSTEM

Qil Cooler

X Nem (kg-m, ft-ib)

@ Qil cooler cover

@
[ 29-34
(3-3.5,22-25) Qil cooler stud

Oil cooler

0Oil cooler support

[ 21 (2.1,18) SLC207A

INSPECTION

1. Check oil cooler element and housing for cracks.

2. Check oil cooler for clogging by blowing through coolant
inlet.

Replace it if necessary.
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ENGINE COOLING SYSTEM
Cooling Circuit

' Oil cooler
E Heater unit "'__I—'—-— Cylinder block }»—-—
Throttle chamber f—-— _— .
l Cylinder head
———| Coliector ’ -

Thermostar housing

Turbocharger

Water purmp

Cold cendition

T —- Thermostar
Hot condition ——]______

L
T < Water Pump

REMOVAL AND INSTALLATION
1. Drain coolant from radiator.

SLC203A/}

I Loosen

5MA991EJ

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

CAUTION:

® When removing water pump assembly, be careful not to
get coolant on timing belt.

® Water pump cannot be disassembled and should be
replaced as a unit. _

® After installing water Pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

Gasket

s @16-?0 N
sLers7 &Y (1.6 -20 kgm, 12 - 14 ftib)




ENGINE COOLING SYSTEM

Water Pump (Cont’d)

INSPECTION

1. Check for badly rusted or corroded body assembly and vane.
2. Check for rough operation due to excessive end play.

SLC760

Thermostat

INSPECTION

1. Check for valve seating condition at ordinary temperatures.
It should seat tightly.

Water infet

ks

@[UJ 18 -22 N-m
SLC204A (1.8-22kg-m, 13 .16 ftdb)

(_ Upper

‘ % Jiggle valve

o

Gasket
Thermostat

5LC767

2. Check valve opening temperature and maximum valve lift.

Standard Cold type Hot type™

Valve opening temperature

°C (°F) 82 (180) 88 (190) 76.5 (170)

Max, valve lift 8/95 8/100 8/90
mm/°C {in/°F) {0.31/203)  (0.31/212)  {0.31/194)

¥*
For general areas only

L $LC343
3. Then check if valve closes at 5°C (9°F) below valve opening
temperature.
® After installation, run engine for a few minutes, and check
for leaks.

LC-9




ENGINE COOLING SYSTEM

Radiator

[ 63-83
g/ (0.64 -0.85,
‘ 46-6.1) Radiator cap
% ! Radiator
1 | e upper hose
= i

Reservoir tank

T
b2

&

N 2
i
% J : \ / L
Radiator /\/ / -
drain plug i

Radiator
rubber
mounting

Radiator
shroud

'@\
‘

)

-

24-3.1) [ : N-m (kg-m, ft-Ib)
SLC208A

LC-10




ENGINE COOLING SYSTEM

SLC930

SLCO3

Washer

H v
Conical washer Q‘g

SLCE824

|

SLCO932

S—

SLCB95

Radiator (Aluminum type)(Cont’d)

® in areas where Tool cannot be used, use a screwdriver to
bend the edge up.

Be careful not to damage tank.

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

ASSEMBLY

1. Install oil cooler. (A/T model only)
Pay attention to direction of conical washer.

2. Clean contact portion of tank.

3. Install sealing rubber.
Push it in with fingers.
Be careful not to twist sealing rubber.




ENGINE COOLING SYSTEM

Radiator (Aluminum type)(Cont’d)

2. Check leakage.

—

— 1 Cooling Fan
DISASSEMBLY AND ASSEMBLY

[DJ 6-10 (0.6-1.0,
4.3-7.2)

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

SLCo72 | Turbocharger

\IUJ 11-18 R
(1.1-15,8-11) .1,
Wate ‘ 11-15
inletr (S 5 2 (1.1-15,8-11) 12-15)
tube % = \ AN Water outlet
tube
X -, @

11-15(1.1-15,8-11) 3¢ Nem (kg-m, frb)
2 Q—/ SLC206A

® When installing oil tubes, first hand-tighten nuts connect-
ing tubes, then slightly tighten bracket securing bolts, and
tighten nuts and bolts securely.

® Be careful not to deform tubes.

® After installation, run engine for a few minutes, and check
for oil leakage.
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PREPARATION

SPECIAL SERVICE TOOL

Tool number

Tool name Description
EG17650301 £)
Radiator cap tester |
adapter @ i
&
COMMERCIAL SERVICE TOOL
Tool name Description

Spark plug wrench

Wrench with a magnet
to hold spark piug

16 mm ‘
(0.63 in) ‘

-

SEM294A




PERIODIC MAINTENANCE (Except for Europe)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent
maintenance will be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform either at number of kilometers km x 1,000 1 10 20 30 40 50 60 70 80
(miles) o nths, whichever comes ; Reference page
miles) or months, whic (Miles x 1,000)  (06) (6) (12) (18) (24) (30) (36) {(42) (48)
£
Irst. Months - 6 12 18 24 30 36 42 48
ENGINE Underhood and under vehicle
Check drive beits for cracks, fraying, wear & tension X X X X X MA-13
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Change engine coolant (Soft water) X X X X X X X X MA-13
Check cooling system x X X x MA-14
Check fuel lines X X MA-15
Replace air cleaner filter (Viscous paper typel+ X X MA-16
Change engine oil (Use recommended oil) % Every 5,000 km (3,000 miles) or 6 months MA-16
Change engine oil filterx X X X X X X X X MA-17
Check & adjust mixture ratio (Check m_lx-tuI’E ratio qnly on X x % % X X % % X EF & EC25
models bound for areas affected by emission regulations)
Replace fuel filter* X X MA-16
Check & replace spark plugs Check X X X X MA-17
Replace X X X X MA-17
Check positive crankcase ventilation (P.C.V.) system X X X X MA-19
Check vacuum fitting hoses & connections X X X X MA-19
Replace timing belt Every 100,000 km (60,000 miles) EM-9
CHASSIS AND BODY Underhood
Check brake, cilutch & automatic transmission fluid (evel X X x X X X % X MA-21, 22, 24
& leaks*
Change brake fluid* X X MA-24
Check brake booster vacuum hases, connections & check valve X X MA-24
Check power steering fluid & lines X X X X X X X X MA-26
Under vehicle
|
Check brake, c utc_h & exha_u st systenjs for proper attachment, % X X x X X X X MA-21, 24
leaks, cracks, chafing, abrasion, deterioration, ete.
Check oil level in manual transmission & differential gearx X X X X X X X X MA-21,23
Check steering gear & linkage, axle & suspension parts, propeller MA23 26
shaft & drive shafts for damaged, loose & rissing parts X X X X X FAS I'RA—S -
& fubrication= 2, .
Qutside and inside
Check wheel alignment. If necessary, rotate & balance wheels X X X X '|\=AAA\_§5' 26
Check brake pads, discs & other brake components for wear,
deterioration & leaks* X S X X X x X X MA-25
Lubricate locks, hinges & hood fatch* X X X X X X X X MA-27
Check seat belts, buckles, retractors, anchors & adjuster X X X X MA-27
Check foot brake, parking brake & clutch for free play,
stroke & operation X X X X X X X X CL-5, BR-7,29
NOTE: Maintenance items with “* should be performed more frequently according to ““Maintenance under severe driving
conditions’’,
Check: Check. Correct or replace if necessary.

MA-4




PERIODIC MAINTENANCE (Except for Europe)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F— Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
I — Driving with frequent use of braking or in mountainous areas
— -
Driving condition Maintenance item Main en"ance Ma_mtenance Reference page
operation interval
A . . . . . . . . Aircleaner filter Reptace MA-16
More frequently
ABCD. . . . . Engine oil Replace MA-16
A B CD._ . . . . Engine oil filter Replace Every 5,000 km
(3,000 miles) ar 3 months MA-17
O Fuel filter Replace Every 20,000 km MA-16
F . . . Brake fluid Replace (12,000 miles) or 12 months  pa.24
cC. . . . H . Automatic & manual transmission oil & Replace Every 40,000 km MA.22 23
’ differential gear oil (24,000 miles) or 24 months :
G H . Steering gear & linkage, axle & suspension Check Every 10,000 km MA-23, 26
parts, propeller shaft & drive shaft (6,000 miles) or 6 months FAB, RAL, 7
A . C . . . GHI Brake pads, discs & other brake Check A.25
components Every 5,000 km MA-
- {3,000 miles) or 3 months
G . . Lock, hinges & hood latch Lubricate - MA=27

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

MA-5




PERIODIC MAINTENANCE (For Europe except U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent
maintenance will be required.
Periodic maintenance beyond the last period shown on the tables requires similar maintenance.
STANDARD & THE FIRST FREE SERVICES
MAINTENANCE QPERATION MAINTENANCE INTERVAL

Perform the standard service on a yearly Months — 12 24 36 . 48

. . . . Reference page

basis, but on a mileage basis when driving km x 1.000 1 20 40 60 80

more than 20,000 km (12,000 miles) a year. (Miles x 1,000)  (0.6) (12) (24) (36) (48)
Engine Underhood and under vehicle
Check drive belts for cracks, fraying, wear & tension X X MA-13
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Check cooling system X X X X MA-14
Check fuel lines X X MA-15
Replace air cleaner filter (Viscous paper type)* x X MA-16
Repiace timing belt Every 100,000 km (60,000 miles) EM-9
Check & adjust mixture ratio*1 X*1 X X X X EF & EC-25
Replace fuel filterx X X MA-16
Heplace spark plugs

Naon-catalyzer models X X X X MA-17

Catalyzer models (Use PLATINUM-TIPPED type.) Every 100,000 km (60,000 miles) MA-17
Check positive crankcase ventilation (P.C.V.) system*1 X X X X MA-19
Check vacuum fitting hoses & connections* 1 X X X X MA-19
Check exhaust gas sensor®2 X X MA-20
Check vapor lines*2 X X MA-19
Chassis and body Underhood
Check brake & cluteh fluid level & leaks X X X X MA-21, 24
Check automatic transmission fluid level & leaks* X X MA-22
Change brake fluid* X X MA-24
Check brake booster vacuum hoses, connections & check valve X X MA-24
Check power steering fluid & lines X X X X MA-26

Under vehicle
k k Jutch f h

Che(? brake & clutc ?r pr_oper attachment, leaks, cracks, x X X x MA-21,24
chafing, abrasion, deterioration, etc.
Check oil tevel in manual transmission & differential gear» X X MA-21, 23
Check steering gear & linkage, axie & suspension parts, propeller shaft,

. L MA-21, 23,26
drive shafts & exhaust system for damaged, loose & missing parts, X X X EAS RA
lubrication & leaks« 5. RAB, 7

Outside and inside
MA-25
Check wheel alignment. If necessary, rotate & balance wheels X X X X EA 62 /26
Checl_( bra_ke pads, dises & other brake components for wear, % % x x MA 5
deterioration & leaks®
Chéck seat belts, buckles, retractors, anchors & adjuster X X MA-27
kf i
Chec OPI brake, parking brake & clutch for free play, stroke X x x % CL5, BR-7, 29
& operation
Check body corrosion Annually MA-28

NOTE: Maintenance items with %" should be performed more frequently according to ““Maintenance under severe driving

conditions”’.

Check: Check. Correct or replace if necessary.
*2: Catalyzer models only

*1: Non-catalyzer models only




PERIODIC MAINTENANCE (For Europe except U.K.)

ENGINE OIL SERVICE

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform at the specified time or mileage, Months - 6 12 18 24 30 36 42 48
whichever comes first. km x 1,000 1 10 20 30 40 50 60 70 80 Reference page
(Miles x 1,000) (0.6) (6) ({12) (18) (24) (30) (36) (42) (48)
Underhood
Change engine oil (Use recommended oil}* Every 6 months or 5,000 km (3,000 miles) MA-16
Change engine oil filter* X X X X X X X X MA-17

NOTE: Maintenance items with %’ should be performed more frequently according to ““Maintenance under severe driving
conditions’’.

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F — Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
I - Driving with frequent use of braking or in mountainous areas
i int
Driving condition Maintenance item Mamten_ance Ma.mvenance Reference page
operation interval
Standard service
A . . . . . . . . Aircleaner filter Replace MA-16
A . . . E. . . . Fuelfiter Replace MA-16
_ Every 12 months or MA-24
F. - - Brakeflud Replace 20,000 km (12,000 miles) :
G H . Steering gear & Iinkfage, éxle:(fsusgp(ension Check MA-21, 23, 26
parts, propeller shaft, drive shafts & exhaust FA-6, RA-5, 7
sy stem
c. . . . H. Automatic & manual transmission ail, Replace Every 24 months or MA-22, 23
& differential gear oil 40,000 km (24,000 miles) :
A. C . . . GHI Brake pads, discs & other brake components Check Every 6 months or MA26
10,000 km (6,000 miles)
Engine oil service
AB CD. . . . . Engine oil Replace More frequently MA-16
ABCD. . . _ . Engine oil filter Replace Every 3 months or MA-17

5,000 km (3,000 miles)

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




PERIODIC MAINTENANCE (For U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surface, individual driving habits and vehicle usage, additional or more frequent

maintenance will be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE QOPERATION

MAINTENANCE INTERVAL

Perform either at number of miles Miles x 1,000 0.6 9 18 27 36 45 54 63 72
X ) Reference page
(kilometers) or months, whichever comes  (;m x 1,000) (1) (15) (30) (45) (BO) (75) (90) (105) (120)
first. Months - 8 12 18 24 30 36 42 48
ENGINE MAINTENANCE Under bonnet and under vehicle
Replace timing belt Every 60,000 miles (100,000 krn) EM-9
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Check cooling system X X X X MA-14
Check fuel lines X X MA-15
Check drive belts for cracks, fraying, wear & tension X X X X X MA-13
Replace air cleaner filter (Viscous paper type)* X X MA-16
Change engine oil {Use recommended oil) & oil filter Every 4,500 miies (7,500 km) or 6 months MA-16, 17
Check & adjust mixture ratio X x X X X X X x x EF & EC-25
Replace fuel filter X X X X MA-16
Replace spark plugs X X X X X X X X MA-17
Check positive crankease ventilation {(P.C.V.) system X X X X MA-19
Check vacuum hose & connections X X X X MA-19
CHASSIS AND BODY MAINTENANCE Under bonnet
Check brake & clutch fluid level & leaksk X X X X X X X X MA-21, 24
Check automatic transmission fluid level & leaks* X X X X MA-22
Change brake fluid X X X X MA-24
Check brake booster vacuum hoses, connections & check valve X X MA-24
Check power steering fluid & lines X X X X X X X X MA-26
Under vehicle
a8k, ks X XX X X X XX wazmos
Check oil level in manual transmission & differential gear* X X X X MA-21,23
Check steering gear & linkage, axle & suspension parts, propeller MA21 23 26
shaft, drive shafts & exhaust system for darmaged, loose & missing X X X X X FAS, I’QAS 7
parts, lubrication & leaksx
Qutside and inside
. MA-25, 26
Check wheel alignment. If necessary, rotate & balance wheels X X X X EAB
Check brake pads, disc & other brake components for wear,
deterioration & leaks* X X X X X X X X MA-25
Check seat belts, buckles, retractors & adjuster X X X X MA-27
Check‘foot brake, hand brake & clutch for free play, stroke & X X X % % X % X CL-5. BR-7. 29
operation B .
Check body corrosion Annually MA 28

NOTE: Maintenance items with ““*” should be performed more frequently according to “‘Maintenance under severe driving

conditions’’.

Check: Check. Correct or replace if necessary.




PERIODIC MAINTENANCE (For U.K\)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in areas using salt or other corrosive materials
F — Driving on rough and/or muddy roads or in the desert
G — Driving with frequent use of braking or in mountainous areas
Driving condition Maintenance item Malnten?nce M_aintenance Reference page
operation interval
AL L L L L. Air cleaner filter Replace MA-16
More frequently
ABCD. . . Engine oil & oil filter Replace MA-16, 17
c . . F . Automatic & manual transmission oil, Replace Every 36,000 miles MA22 23
differential gear oil (60,000 km) or 24 months ’
E F . Steering gear & linkage, axle & suspension Check Every 9,000 miles
t opeiler shaft, drive shafts & exhaust {15,000 km) or 6 months MA-21, 23,26
parts, propeller shaft, drive shafts & exhaus . FAS, RA-S, 7
system
A . C . E F G Brake pads, discs & other brake components Check Every 4,500 miles MA-26

(7,500 km) or 3 months

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

MA-9




RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

Recommended fluids and lubricants

Liter Imp measure
Engine oil (Refill)
With oil filter 35 3-1/8 qt
API SF/CC, SF/CD, SE or SG*
Without oil filter 3.1 2-3/4 qt
. Anti-freeze coolant
| With i . - t
Cooling system (With reservoir tank) 7.0 6-1/8 q (Ethylene glycol base) or soft water
Manual transmission gear oil 24 4-1/4 pt API GL-4™
Differential carrier gear oil 1.8 3-1/8 pt API GL.5*
Automatic transmission fluid 7.9 7 gt
Type DEXBON™
Power steering fluid 0.9 3/4 gt

Brake and clutch fluid — -

DOT 3 (US FMVSS No. 116)

Multi-purpose grease —

NLGI No. 2 (Lithium soap base)

* For further details, see "SAE Viscosity Number”.




ENGINE MAINTENANCE

Changing Engine Coolant (Cont’'d)

Radiator

9. Fill radiator with coolant up to specified level.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (With reservoir tank):
7.0 ¢ (6-1/8 Imp qt)

Pour coolant through coolant filler neck slowly to allow air in
system to escape.

IO O LT ITITTITIIIITT
HIRESENERERENRRNNENEAEERENRN
NEARARERRERERRRRERRERERE PRSI
L
—— MAX.
Earuaner BV (TN
SMAa412B

10. Remove reservoir tank, drain coolant, then clean reservoir
tank.

11. Fill reservoir tank with coolant up to "MAX" level.

12. Run engine and warm it up.

13. Stop engine and cool it down, then add coolant as neces-
sary.

Checking Cooling System
CHECKING HOSES

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

5LCB13

q

SMAS871B

CHECKING RADIATOR CAP
Apply pressure to radiator cap with cap tester to see if it is
satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm®, 11 - 14 psi)

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

MA-14




ENGINE MAINTENANCE

Checking Cooling System (Cont’d)

SMAQ90A

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system with cap tester to check
for leakage.
Testing pressure:
98 kPa (0.98 bar, 1.0 kg/cm’®, 14 psi)
CAUTION:

Higher pressure than the specified value may cause damage
to radiator.

—« p— 3mm (0.12in)

T 5

@

[C] Fuel hose clamps
1.0-15Nm

(0.10 - 0.15 kg-m,
0.7 - 1.1 ft:1b)

SMABO4A

(R

(@

—

Checking Fuel Lines

Inspect fuel lines and tank for improper attachment and for

leaks, cracks, damage, loose connections, chafing and deterio-
ration.

If necessary, repair or replace faulty parts.

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end is
3 mm (0.12 in) from hose end.

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

Ensure that screw does not contact adjacent parts.

Changing Fuel Filter
WARNING:

Before removing fuel filter, release fuel pressure from fuel line
to eliminate danger.

—

Remove fuse for fuel pump.
2. Start engine.

3. After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.
4. Turn ignition switch off and install fuse for fuel pump.

MA-15




ENGINE MAINTENANCE
Changing Fuel Filter (Cont’d)
5.

e ‘Loosen fuel hose clamps.
’w 6. Replace fuel filter.
® Be careful not to spill fuel over engine compartment. Place

a shop towel to absorb fuel.

Fuel filter ® Use a high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.

® When tightening fuel hose clamps, refer to “Checking Fue!

/ Lines™.

’ . ,-/..
A
5MAQ93B

Changing Air Cleaner Filter

Viscous paper type

The viscous paper type filter does not need cleaning between
renewals.

~ - '\
) \ \/\iyﬁ\ / Ajr cleaner
T ‘ filter
‘““%\:\ l\\\\\__ :

SMAB94B

Changing Engine Oil
WARNING:
Be careful not to burn yourself, as the engine oil is hot.
1. Warm up engine, and check for oil leakage from engine
components.

2. Remove drain plug and oil filler cap.
3. Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):

With oil filter change
3.5 ¢ (3-1/8 Imp qt)

SMA9958 Without oil filter change
3.1 ¢ (2-3/4 Imp qt)

Drain plug

CAUTION:
® Be sure to clean drain plug and install with new washer.
' Drain plug:
[J:29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-1b)
® Use recommended engine oil.

1
1
1




ENGINE MAINTENANCE

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

SMAG728B

SMAD10

2/3 of a turn

SMA2298B

Changlng Engine Oil (Cont’'d)
Check oil level.

5. Start engine and check area around drain plug and oil fitter
for oil leakage.

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

Changing Oil Filter
1. Remove oil filter.
WARNING:

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

- 2. Before installing new oil filter, clean the oil filter mounting

surface on cylinder block, and coat the rubber seal of oil
filter with a little engine oil.

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

4. Add engine oil.

Refer to ““Changing Engine Oil”.

Checking and Changing Spark Plugs

1. Remove ornament cover.




ENGINE MAINTENANCE

- Checking Positive Crankcase Ventilation (P.C.V.)
System

CHECKING P.C.V. VALVE

With engine running at idle, remove ventilation hose from P.C.V.
valve; if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

SMAQ048

Checking Vacuum Hoses and Connections

Check vacuum hoses for improper attachment and for leaks,

cracks, damage, loose connections, chafing and deterioration.
g‘
{
— — = Checking Vapor Lines
‘, - ~. -
; ‘ 1. Visually inspect vapor lines for improper attachment and for
,k ) cracks, damage, loose connections, chafing and deteriora-
i tion.

2. Inspect vacuum relief valve of fuel tank filler cap for clogging.

sticking, etc.

Refer to “EVAPORATIVE EMISSION CONTROL SYSTEM” in
EF & EC section.

_ Vapor line
| ’/ .
a ,_._H/ SMA9978

L MA-19




ENGINE MAINTENANCE

Checking Exhaust Gas Sensor
Checking procedure

Q INSPECTION START )

v
Start engine and warm it up until water o
temperature indicator points to the middle
of gauge.
3 v
2 .\ iz, 4 )
N s, Run engine at about 2,000 rpm for about
>~ e 5 2 minutes under no-load.
T -
0: %6 :
41000 «rum *Make sure that inspection lamp (Green
SMA4068 L.E.D.) on control unit goes on and off
more than 9 times during 10 seconds, at
2,000 rpm under no-load,
- SEF332D
0.K, N.G.
v

* » Make sure that diagnostic mode
is mode I or mode 1I. ( INSPECTION END Check and adjustrment should be made by
o Make sure that diagnostic mode referring to IDLE SPEED/IGNITION

selector is turned fully counter- TIMING/IDLE MIXTURE RATIOQ
clockwise, INSPECTION in section EF & EC.
Refer to Self-diagnosis in EF & EC
section.

MA-20




CHASSIS AND BODY MAINTENANCE

SMAZ11A

SMA941B

SMA741A

SMA429A

l

Fill to this level,
Filler plug

SMA103

Checking Exhaust System

® Check exhaust pipes, muffler and mounting for improper
attachment and for leaks, cracks, damage, loose connec-
tions, chafing and deterioration.

Checking Clutch Fluid Level and Leaks

@ [f fluid level is extremely low, check clutch system for leaks,

Checking Clutch System

HYDRAULIC TYPE

Check fluid lines and operating cylinder for improper attachment,
cracks, damage, loose connections, chafing and deterioration.

Checking M/T Oil

1. Check for oil leakage.

2. Check oil level.
Never start engine while checking oil level.
Filler plug:
():25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-lb)

MA-21




CHASSIS AND BODY MAI-NTENANCE

S

Drain plug

5
E>%
P

S

(

D

Front side

Hot: 50 -80°C O.K.

122 - 176°F)

« Reverse side
Cold: 30 -50°C
(86 - 122°F)

SMAR9IZE

Check fluid for contamination.
SMABL3ER

Changing M/T Oil

1.
2.

Drain oil and refill with new gear oil.
Check oil level.

QOil capacity:
24 ¢ (4-1/4 Imp pt)
Drain plug:

[C]: 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Checking A/T Fluid

1.

Lose

Do

Check for fluid leakage.

Check fluid level.

Fluid level should be checked using "“HOT" range on
dipstick at fluid temperatures of 50 to 80°C (122 to 176°F)
after vehicle has been driven approximately 5 minutes in
urban areas after engine is warmed up. But it can be
checked at fluid temperatures of 30 to 50°C (86 to 122°F)
using “COLD" range on dipstick for reference after engine
is warmed up and before driving. However, fluid level must
be rechecked using “"HOT"” range.

Park vehicle on level surface and set parking brake.

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.
Reinsert 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.

not overfill.

Check fluid condition.

Check fluid for contamination. If fluid is very dark or smells
burned, or contains frictional material (clutches, band, etc.),
check operation of A/T.

Refer to section AT for checking operation of A/T.

MA-22




CHASSIS AND BODY MAINTENANCE

Changing A/T Fluid

I 1. Drain fluid by removing oil pan.

) R S 2. Replace gasket with new one.
Ve _WXW 3. Refill with fluid and then check fluid level.
YR Qil capacity (With torque converter):

AR AN WA |
e

I g PR e Y o[ BT S

s masare

79 ¢ (7 Imp qt)

Checking Propeller Shaft

Check propeller shaft and center bearing for damage, looseness
or grease leakage.

If greasing points are provided, supply grease as necessary.
Refer to section PD.

‘ 1 Check tightening torque.
SMA9228

Checking Differential Gear Oil

1. Check differential carrier for oil leakage.

SMAOQ12C

2. Check oil level.
Filler plug:
[]:59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-Ib)

Filler plug .:
SMA257A

— Changing Differential Gear Oil

1. Drain oil and refill with new gear oil.

F 2. Check oil level.

Oil capacity:
3 1.8 ¢ (3-1/8 Imp pt)
Drain plug:

Drain plug [0:59 - 98 N-m (6 - 10 kg-m, 43 - 72 fi-lb)
&

vaval

SMA363A

O,
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CHASSIS AND BODY MAINTENANCE

IUUO OO0

Checking Brake Fluid Level and Leaks

® |If fluid level is extremely low, check brake system for leaks.

Checking Brake System

® Check brake fluid lines and parking brake cables for im-
proper attachment and for leaks, chafing, abrasions, deteri-
oration, etc.

Changing Brake Fluid

1. Drain brake fluid from each air bleeder valve.

2. Refill until new brake fluid comes out from each air bleeder
valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid.
Refer to section BR.

Refill with recommended brake fluid “DOT 3.
Never reuse drained brake fluid.

Be careful not to splash brake fluid on painted areas.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve

Check vacuum lines, connections and check valve for improper
attachment, air tightness, chafing and deterioration.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT: Brake
Clutch Unit: mm (in)
Unit: mm (in) Disc brake
Pad
Model H.D.
ode R.H.D LH.D. Standard thickness
] ) CL18VB 10,0 (0.394)
Pedal freoneight | BT
: : ce CL25VA 11.0 (0.433)
A . )
Pedal free play 1.0 -3.0 (0.039-0.118) CLOH 9.5 (0.374)
AD9 10.0 (0.394)
. Minimum thickness
ront axle and front en Unladen)*
F ax| r Suspension ( a ) CL18VEB, CL25VA 2.0 (0.079)
—1°25 to 5’
Camber degree © CL9H, AD9 2.0 (0.079)
Caster degree 5°55' - 7°25°
Rotor
Toe-in mm (in) 0-2(0-0.08) Standard thickness
CL18VB 18.0 (0.709)
(Total toe-in)  degree 0 -12
CL25VA i 22.0 (0.866)
Kingpin inclination Py P
degree 12725 -13°55 CL9H, AD9 \ 9.0 (0.354)
Front wheel turning angle | Except Europe Minimum thickness
Full turn LHD. Europe L.H.D. CL18VB 16.0 (0.630)
lnside/Qutside
degree 39° - 43°/33° 36° -40° /329 CL25VA 20,0 (0.787)
*; Tankful of fuel, radiator toolant and engine oil full. Spare tire, CL9H, AD9 8.0 (0.315)
jack, hand tools, mats in designated position.
Pedal
s * Free height
Rear axle and rear suspension (Unladen) M/T L.H.D. 177 - 187 (6.97 - 7.36)
Camber degree ~1°40" 10 ~0°40° R.H.D. 178 - 188 (7.01 - 7.40)
Toe-out mm (in) 0-5(0-0.20) AT LHD. 186 - 196 (7.32 - 7.72)
(Total toe-out) degree 0 - 28 RHD. 188 - 198 (7.40 - 7.80)
* Tankful of fuel, radian')r coolant and engi.ne oil full, Spare tire, Free play 1-3(0.04-0.12)
jack, hand tools, mats in designated position.
Depressed height
[under force of 490 N (50 kg, LHD R_H.D.
) 110 Ib) with engine running]
Wheel bearing Except Europe M 90 (3.54) 95 (3.74)
N Qr more Qr more
Front Rear
T 100 (3.94) 100 (3.94)
Wheel bearing axle end 0.03 (0.0012) 0.05 (0,0020) A or more or more
play mm {in) or less or less
Europe 85 (3.35) 90 (3.54)
Wheel bearing lock nut m/T or more or more
Tightening torque 147-216 235-314
’ N.mg(kg-m ft-Ib) (15-22, (24 -32, AT 95 (3.74) 95 (3.74)
‘ 108 - 159) 174 - 231) or more ar more
Parking brake
Number of notches
[at pulling force 196 N 6-8
(20 kg, 44 Ib)]




, SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Chassis and Body Maintenance (Cont’d)

Wheel balance

Wheel balance
{Maximum allowable unbalance 10 (0.35)
at rim flange) g (0z)

5-60 (0.18 - 2.12)

Tire balance weight
g 9 oz) Spacing 5 (0.18)

TIGHTENING TORQUE

uUnit N-m kg-m ft-lb
Clutch

Pedal stopper lock nut 16 - 22 16-22 12-16

Cluteh switch lock nut 12 - 15 12-156 9-1
Manual transmission

Drain and filler plugs 25-34 25-35 18 -25
Final drive

Drain plug 59 - 98 6-10 43 -72

Filler plug 59 - 98 6-10 43 -72
Front axle and front
suspension

Tie-rod lock nut 37 - 46 38-4.7 27 -34

Camber adjusting pin 124 - 143 126-146 91-106

Rear axle and rear

syspension
Toe adjusting pin 69 - 88 7.0-9.0 51-65
Camber adjusting pin 69 - 88 7.0-9.0 51-65
Brake system
Air bleed valve 7-9 0.7-09 5.1-65
Brake lamp switch lock 12 - 15 1.2-15 9-11
nut
Brake booster input 16-22 16-2.2 12-16
rod lock nut
Wheel and tire .
Whee!l nut 98 - 118 10.0-12.0 72-87
1
{
i
‘a
|
e
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PREPARATION

*. Special tool or commercial equivalent

Tool number

Tool . Description
ool nam

§T334000017
Drift

Installing rear oil seal

a: 60 mm (2.36 in) dia. l
b: 47 mm (1.85 in) dia. l

$T33290001* Rermoving rear oil seal l
Puller i

ST30720000* I nstalling mainshaft ball bearing
Drift
2\ ®
a: 77 mm (3.03 in) dia.
b:

A 55.5 mm (2.185 in) dia.
a

§T30613000™
Drift

Installing main drive gear bearing

o

: 71.5 mm (2.815 in) dia.
: 47.5 mm {1.870 in) dia.

o

ST33200000™

nstalling counter rear bearing
Drift

Installing 3rd & 4th synchronizer

assembly
a: 60 mm (2.36 in) dia.

b: 44.5 mm (1.752 in) dia. H

T FEER g T b S _

2 COMMERCIAL SERVICE TOOL

; Tool name Description

% Puller Removing counter bearings, counter drive
P

and 0.D. gears

i ko

- v

MT-3 L




ON-VEHICLE SERVICE

Replacing Rear Qil Seal
REMOVAL

INSTALLATION

Check of Position Switch

ﬁ BACK-UP LAMP SWITCH
II‘ - ® Check continuity.

Gear position Continuity
Reverse Yes
Except reverse No

NEUTRAL SWITCH
® Check continuity.

Gear position Continuity
\ . Back-up lamp Neutral Yes
B anet switch
TISCONNECT Except neutral No
E@ Neutral switch
SMT451B
5y
;{11
W
s
i
f




REMOVAL AND INSTALLATION

Removal

® Remove shift lever.
b 0
f SMT099A !
"; ® Remove propeller shaft. — Refer to section PD, i
3 e Insert plug into rear oil seal after removing propelier shaft. 3
1 ® Be careful not to damage spline, sleeve yoke and rear oil X
i seal, when removing propeller shaft.
® Support engine by placing a jack under oil pan.
3 ® Do not place jack under oil pan drain plug.
® Remove transmission from engine.
4 ® Support manual transmission, while removing it.
:ﬁ' SMT3808 .
E Installation i
‘ ® Tighten all transmission bolts. it
4 O @° |
@ — Bolt No. Tightening torque N-m (kg-m, ft-Ib) 2 mm (in) L
1 39-49 (4.0 -5.0, 29 - 36) 80 (3.15) i
2 39-49(4.0-5.0,29 - 36) 75 (2.95) i
. 3 39-49 (4.0 - 5.0, 29 - 36) 65 (2.56) s
3 @ M/T to engine 4 29-39 (3.0 -4.0,22 - 29) 40 (157)
? @ Engine (gusset) to M/T 5 29 -39 (3.0 -4.0, 22 - 29) 25 (0.98)
i SMT4528
3 Gusset 1o 29-39 (3.0 -4.0,22 - 29) 20 (0.79)
e engine X

MT-5




<
=
o

Neutral switch
(O] 20 - 29 (2.0 - 3.0, 14 - 22}
u Thread of bolts

@19-25

{1.9-25,14- 18}

Reverse lamp switch
[0} 20-29(2.0-3.0,14- 22)
Thread of bolts

\q \
Bearing

[O)16-21¢1.6-2.1, 12 15} [0)25-34(25- 35, 18 - 25)
T Thread of bolts

g Thread of balts

LDrain plug

[O)25- 34 (25- 35, 18 - 25)

——Transmission case

Gasket@
Oll seal §39 Seal lip

Front cover

{0)20- 34 (2.0- 3.5, 14- 25)

vOrLLNS

Bearing retainer

Q.
g:

Dust cover

Qil seal
B Seal lip

Reverse check
sleave

g
[0)4-5
{0.4-0.5, 2.9 - 3.6
[C]16-2001.6-2.0,12- 14}

Rear sxtension

Adapter plate Mating surface to rear extension and

{ \% transmission case
! ——Filler plug

N-m [kg-m, ft-lb}

Apply recommended sealant
{Nissan genuine part:
KP&10-00250} or equivalent.

sjusuoduwosn asesn

TNVHY3AO HOrviN



MAJOR OVERHAUL

Gear Components

FOR EUROPE

Baulk ring

Washer S
—\ \m“
Snap ring k& ‘:’—1 '

\,

Pilot bearing M‘\ Shifting insert

Snap ring 9
|

Main drive gear ball bearing 3 |

e e
%mme\é§®/

Main drive gear —

Steel roller

3

1st gear
bushing

{

2nd outer baulk ring

Synchronizer cone

2nd inner baulk ring
2nd main gear

‘\\

( Insert \
ey, spring N
‘ ¥ ¢ 15t & 2nd —e
synchronizer :
hub ¥ \

5

‘— Baulk ring

Insert retainer

0.D. (5th) synchronizer -

hub ¥
9)
Counter shaft

front bearing

Snap ring & Q

oy N
RGN
4 N .

™ Counter

drive gearo
-~ Sub-gear
— Sub-gear spring i¥

— Sub-gear bracket

MT-7

/B

'\ Tst —
main gear

g5

QOverdrive
gear bushing
main gear

. 0.0. (5th)
Reverse counter gear

Reverse idler gear
Snap ring Q:Q

\\S%’
e

L Counter gear

N
el

— Needle
bearing

3rd main gear —

.— 3rd & 4th
coupling sleeve

. 3rd & 4th
synchronizer hub &

T Spread spring

’/] ;- Thrust washer

By

,
N .

Mainshaft ball bearing

! .— Snap ring Q
/
|

Mainshaft rear end bearing

— Speedometer drive gear

/__.— Snap ring Q

g;b =)

S, Snap ring % Q

W/Mainshaft lock nut gd
. ) [q 137 - 167

- (14.0-17.0, 101 - 123)
.. Thrust washer Without Tool .
\Roller bearing

“Washer ir

Countershaft lock nut Q

=GB 007,
kN \“LCE' )L 72 -94)

- Overdrive counter gear

Countershaft
rear end bearing

- Reverse counter gear spacer

- Counter rear bearing

sl
y_ Snap ring ‘B
8
- - Reverse idler thrust washer

- Reverse idler gear bearing

!
- Reverse idler thrust washer

Reverse idler shaft

Apply gear oil to gears, shafts,
synchronizers, and baarings when sssambling.

* @ Select with proper thickness.
# : Pay attention to its direction.

{UJ :N-m {kg-m, ft-Ib)
SMT0O378




DISASSEMBLY

SMTaB4

Shift Control Components

1. Set up Tool on adapter plate. !
2. Remove check ball plugs, check springs, and check balls. Hi

3. Drive out retaining pins. Then drive out fork rods and

remove interlock balls.

4. Remove lever bracket securing bolt.

5. Draw out 3rd-4th fork rod.

6. Remove E-ring from O.D. and reverse fork rod.



DISASSEMBLY

Gear Components (Cont’'d)

b. Pull out O.D. counter gear with bearing with suitable puller.

c. Draw out reverse counter gear and spacer.

d. Remove snap rings from reverse idler shaft and draw out
reverse idler gear, thrust washers and reverse idler gear
bearing.

e. Remove speedometer drive gear and steel ball.

f.  Remove snap ring and pull out overdrive mainshaft bearing,
then remove snap ring.

g. Remove mainshaft nut. !

h. Remove steel roller and washer. '

I

]

Remove roller bearing and washer.

Remove O.D. main gear, needle bearing and baulk ring (0.D.).
k. Remove O.D. coupling sleeve, shifting inserts and shifting

insert springs.

. Press out mainshaft and counter gear alternately. |

® Make sure to alternate pressing of mainshaft and counter .
gear so as not to allow the front surface of one to contact
the rear surface of the other.

6. Remove front side components on mainshaft.

a. Remove 1st gear washer and steel ball.
b. Remove 1st main gear and 1st gear needle bearing.

SMT383A

c. Press out 2nd main gear together with 1st gear bushing and
1st & 2nd synchronizer assembly.
d. Remove mainshaft front snap ring.

§T30031000

5MT384A

MT-13



INSPECTION

] " Shift Control Components

® Check contact surface and sliding surface for wear,
scratches, projections or other damage.

BIBTA

SMT137

{
Mainshatt and gear Gear Components {
GEAR AND SHAFT ’

® Check shafts for cracks, wear or bending.
® Check gears for excessive wear. chips or cracks.

| _ SMT386A

|
!
i
o
f
H

SMT550A

Shifting insert SYNCHRONIZERS

® Check spline portion of coupling sleeves, hubs and gears
for wear or cracks.

® Check baulk rings for cracks or deformation.

® Check shifting inserts for wear or deformation.

® Check insert springs for deformation.

SMT387A

MT-15




DISASSEMBLY

Gear Components (Cont’d)

e. Press out 3rd main gear together with 3rd & 4th synchro-
nizer assembly and 3rd gear needle bearing.

SMT385A

7. Remove main drive gear bearing.
a. Remove main drive gear snap ring and spacer.
b. Press out main drive gear bearing.

SMT4A20A

MT-14




INSPECTION

-—i Baulk ring to
gear clearance

SMT140

Inner baulk ring

Inner baulk ring
Synchronizer cone

| SMT0418 ST30031000

Outer baulk ring
-Synchronizer cone

Quter baulk ring

Feeler gauge

. Synchronizer cone

Quter baulk ring SMT04ZB

SMT418A

Gear Components (Cont’d)

@ Measure clearance between baulk ring and gear.
Clearance between baulk ring and gear

[1st, 3rd, main drive and O.D. baulk ring (For Europe), 1st,
main drive and O.D. baulk ring (Except for Europe)]:

Unit: mm (in)

Dimension Standard Wear limit
1st 12-1.6
(0.047 - 0.063)
. . 1.2-1.6
3rd and d
and main drive (0.047 - 0.063) 0.8 (0.031)
0.D. 1.2-14
(0.047 - 0.055)

If the clearance is smaller than the wear limit, replace baulk ring.

e Measure wear of baulk ring.

[2nd baulk ring (For Europe), 2nd and 3rd baulk ring (Except

for Europe)]

a. Place baulk rings in position on synchronizer cone.

b. While holding baulk rings against synchronizer cone as far
as it will go, measure dimensions “A" and “B".

Unit: mm (in)

Dimension Standard Wear limit
A 06-11
(0.024 - 0.043)
0.2 (0.008)

07-09
(0.028 - 0.035)

c. If dimension “A" or “B” is smaller than the wear limit,
replace baulk ring.

BEARINGS

@ Make sure bearings roll freely and are free from noise, crack,
pitting or wear.




ASSEMBLY

Gear Components (Cont’d)
f. Press counter drive gear with main drive gear with Tool.

5T23860000

KV31100401~
| T™M442 . |
- - ® Pay attention to direction of counter drive gear. P

k
' Front .
I_- 5MT620A
g. Install sub-gear components. y
(1) Install sub-gear and sub-gear bracket on counter drive gear ’
and then select proper snap ring to minimize clearance of
groove in counter gear. '
Allowable clearance of groove: i
4 \ 0 - 0.18 mm (0 - 0.0071 in) i .
k Counter drive gear snap ring: Refer to $.D.S. v
3 \ (2) Remove snap ring, sub-gear bracket and sub-gear from
e Sub-gear counter gear.
j Sub-gear spring (3) Reinstall sub-gear, sub-gear spring and sub-gear bracket..
% Sub-gear bracket SMT528A

h. Install selected counter drive gear snap ring.

i. Press counter gear front bearing onto counter gear.

MT-21




ASSEMBLY

Gear Components (Cont’d)
[ Tool c ® Use the left chart when deciding the reading torque.
(Length of torque wrench vs. setting or reading torque)
9. Tighten countershaft lock nut.
— ® Always use new lock nut.

Tarque wrench

e Lm (ft)—‘*ﬁ
0.10m
N-m

{0.33 f1)
— (kg-m)
{ftib) . 157

(16) UI ’ | ’
pper limit me/

(110)

T

147

(100)r

C. BReading torque

(90}

Lower limit line
1

(80)* 108

]
5 (04 05 06 07 068
{ L ¢ L
‘ (1.5) {2.0) (2.5) (f1)
SMTO04A L: Length of tarque wrench
;‘ Mainshaft Countershaft 10. Stake mainshaft lock nut and countershaft lock nut with a

punch.

11. Measure gear end play. For the description, refer to DIS- ]
ASSEMBLY for Gear Components. |

Y #

E— ' Shift Control Components

1. Install shift rods, interlock plunger, interlock balls and check
.Fork rod

N k

J‘._ " (15t & 2nd) balls.
X

‘“Q_\\ ) : Fork rod

— ) (3rd & 4th)

: /// ) Interlock plunger

- @ L Interiock

S ball

[N y
Chec\k ball Fork rod

__M/ (O.D. & Rev.) SMT992

a. 1st-2nd shift fork

5MTO89 i

MT-23 L




ASSEMBLY

. Case Components

e}
ST23800000 ‘ 1. Install front cover oil seal.
e Apply multi-purpose grease to seal lip of oil seal before

installing.

5MTO036

2. Apply sealant to mating surface of transmission case.

Sealant

3. Install gear assembly onto transmission case.

SMTO13

4_ Install snap ring of main drive bearing.

5. Apply sealant to mating surface of adapter plate.
6. Install rear extension.

E

Sealant

é
ks
1)
il

MT-25




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

Counter drive gear

Allowable clearance 0-0.18 mm (0 -0.0071 in)
Thickness mm {in) Part number
1.4 (0.055) 32215-E9000
1.5 (0.059) 32215-E9001
1.6 (0.063) 32215-E9002

AVAILABLE SHIMS
Counter front bearing Unit: mm {in)

A: Distance from bearing
surface 1o transmission
case

1 Transmission case
2 Counter gear front bearing
3 Counter gear

T™371
“A" Thickr.uzss Part number t
of shim .
452 -4.71(0.1780 - 0.1854) Not necessary {
442 -451(0.1740-0.1776) 0.1 (0.004) 32218-v5000 }
4.32-441 (01701 -0.1736) 0.2 (0.008) 32218-v5001 i .
4.22 -4.31 (0.1661 -0.1697) 0.3(0.012) 32218-v5002 !
4.12-4.21(0.1622 -0.1657) 0.4 (0.0186) 32218-v5003
4.02-4111(0.1583-0.1618) 0.5 (0.020) 32218-v5004
392-4.01(0.1543-0.1579) 0.6 (0.024) 32218-v5005

MT-29




PREPARATION

SPECIAL SERVICE TOOLS

Tool number

Description
Tool name

ST38060002
Drive pinion flange
wrench

Removing and installing propeller shaft
lock nut, and drive pinion lock nut.

KV38100800
Differential
attachment

Mounting final drive
(To use, make a new hole.)

ST30905000
Drive pinion rear inner
race puller set
(1) $T30031000
Puller
() ST30901000
Base

Removing and installing drive pinion
rear cone

$T33065001 Removing and installing differential side

Differential side bearing inner cone

bearing puller set

(I sT33051001
Body

@ $T33061000
Adapter

ST30611000 Installing pinion rear bearing outer race
Drift

ST30613000 Installing pinion rear bearing outer race
Drift @

$T30701000 Installing pinion front bearing outer race
Drift

KV38100200
Gear carrier side
oil seal drift

Installing side oil seal

PD-2




PREPARATION

apmp—

p—

Tool number
Tool name

Description

KV38100500 Installing front oil seal

Gear carrier front
oil seal drift

KV38100300 Installing side bearing inner cone

Differential side
bearing inner cone

Kv38100600 Installing side bearing spacer
Side bearing spacer
drift

$T31275000 Measuring pinion bearing preload

Preload gauge and total preload

I GG91030000
Torque wrench

() HT62940000
Socket adapter

(3 HT62900000
Socket adapter

HT72400000 Removing differential case assembly
Slide hammer

KV38103950 ® Selecting pinion height ‘
Drive pinion setting adjusting washer

P
gauge ’
(1) KV38103910 W)

Dummy shaft
@

2 KV38100120
Height gauge ((
(3) KV38100140 : g Q@

Stopper

| PD-3




PROPELLER SHAFT

S
A

/

SPD874

Matchmark -

hS
"

S5PD109

SPD110

SPD111

SPD112

Inspection (Cont’d)

® Inspect journal axial play.
if the play exceeds specifications, replace propeller shaft
assembly.
Journal axial play:
0 mm (0 in)

Disassembly

CENTER BEARING

1. Put matchmarks on flanges, and separate 2nd tube from 1st
tube.

2. Put matchmarks on the flange and shaft.

3. Remove locking nut with Tool.
Tool number:
S$T38060002

4. Remove companion flange with puller.

PD-6




ON-VEHICLE SERVICE (Final drive) | |

Side Oil Seal Replacement (Cont'd)

3. Apply multi-purpose grease to sealing lips of oil seal
Press-fit oil seal into carrier with Tool.
Tool number: KV38100200
4. Install drive shafts.

sSPD880

PD-9




REMOVAL AND INSTALLATION

Removal
\ ® Remove propeller shaft.

------ D Insert plug into rear oil seal after removing propeller shaft.
® Remove drive shafts.
L §L7 s Refer to RA section.
- - ‘ ® Pull off final drive backward together with jack.
CAUTION: ‘
® Be careful not to damage spline, sleeve yoke and front oil
seal, when removing propeller shaft.
[ ® After final drive is removed, support suspension member
SPD216 on a stand to prevent its insulators from being twisted or
damaged.

Installation

® Fill final drive with recommended gear oil.

Oil level

Fill i
iller opening .oy

PD-10




DISASSEMBLY

Pre-inspection
Before disassembling final drive, perform the following inspec-
tion.
® Total preload
1) Turn drive pinion in both directions several times to set
bearing roliers.
2) Check total preload with Tool.
Tool humber: §T31278000
Total preload:
14 - 1.7 N-m
(14 - 17 kg-cm, 12 - 15 in-lb)
® Ring gear to drive pinion backlash
Check ring gear-to-drive pinion backlash with a dial indicator
at several points.
Ring gear-to-drive pinion backlash:
0.10 - 0.15 mm (0.0039 - 0.0059 in)

SPD513

® Ring gear runout
Check runout of ring gear with a dial indicator.
Runout limit:
0.05 mm (0.0020 in)
® Tooth contact
Check tooth contact. (Refer to Adjustment.) |

A
Runoutql‘i“mit: 0.05 mm (0.0020 in) spD886

Differential Carrier

1. Using two 45 mm (1.77 in) spacers, mount carrier on Tool.
Tool number: Kv38100800

cer
Spa SPDgasg

2. Paint or punch matchmarks on one side of the side bearing
cap so it can be properly reinstalled.

Bearing caps are line-board during manufacture. Replace

them in their proper positions.




DISASSEMBLY

Suitable tool

PD179

SPD920Q

Differential Carrier (Cont’d)

6. Take out drive pinion (together with rear bearing inner race,
bearing spacer and adjusting washer).

7. Remove oil seal

8. Remove front bearing inner race.

9. Remove side oil seal.

10. Remove pinion bearing outer races with a brass drift.

11. Remove pinion rear bearing inner race and drive pinion
height adjusting washer with suitable tool.

Differential Case

1. Remove side bearing inner cones.
To prevent damage to bearing, engage puller jaws in groove.
Tool number:
@& ST33051001
S$T33061000

PD-14




ADJUSTMENT

KVv38100120

SPD598

Drive Pinion Height (Cont’d)

5. Attach Tool (Height gauge) to gear carrier, and measure the
clearance between the height gauge and the dummy shaft
face.

6. Substitute these values into the equation to calculate the
thickness of the washer.

If value signifying H is not given, regard it as zero and

calculate.

T (Thickness of washer) = N — (H x 0.01) 4+ 3.00

Example:

N=0.23
H=1
T=N-—(Hx0.01)+3.00
=0.23 - (1 x0.01) +3.00
(m H o 1

+1

(2) +1
x 0.01

+0.01

(3) N e 0.23
— (+0.01)

0.22

(4) 0.22
+3.00

3.22
LT =322

7. Select the proper washer. (Refer to 5.D.8.)
if you cannot find the desired thickness of washer, use
washer with thickness closest to the calculated value.
Example:

Calculated value ... T = 3.22 mm

Used washer ... T = 3.21 mm

PD-18




ADJUSTMENT ‘

Side Bearing Preload

1. To simplify the job, make a chart like the one below to
organize your calculations.

HUNDREDTHS OF

LETTERS
A MILLIMETER

A - Left housing
B - Right housing
C - Differential case
D - Differential case

E - Left side bearing

F - Right side bearing

H - (+)or(=): ring gear

G - Spacer measurement

2. Write the following numbers down in the chart.
A & B: Figures marked on gear carrier

C & D: Figures marked on differential case

H: Figure marked on ring gear

SPD576
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ADJUSTMENT

SPDO51

Side Bearing Preload (Cont’d)

11.

13.

14.

Turn weight block a few times to ensure that bearing is
properly seated.

. Read dial indicator.

Normal indication:

0.10 - 0.30 mm (0.0039 - 0.0018 in)
If the needle fluctuated erratically then bearing is either dirty
or damaged and should be cleaned or replaced.
Measure both bearings in the same way and write the left
side bearing measurement next to "E" and the right side
bearing measurement next to “F".
Substitute these values into the equation to calculate the
thickness of the shim.

If values signifying A, B, C, D and H are not given, regard
them as zero and calculate.

Europe model:
Left side
Tn=(A-C + D~-H)x001 + 207 + E
Right side
T.=(B-D + H)x001 + 197 + F + G
Except Europe model:
Left side
T.=(B-D+ Hy x001 +197 + F + G
Right side
Tn=(A-C—+ D-H)x001 + 207 + E

PD-21



ADJUSTMENT

Side Bearing Preload (Cont’d)

.
Example:
A=4 H=—
B=3 £=0.18
C=5H F=0.15
D=6 G =0.08
Left side: Europe Right side: Europe
Right side: Except Europe Left side: Except Europe ‘
T, = (A—-C+D—-H)x001+207+E T, = (B—D+H)x001+197+F+G
= [4—-5+6—{-2)] x0.01+2.07 = [3-6+(-2)] x0.01+197+0.1b
+0.18 +0.08
(1) A 4 (1) B 3 '
—C -5 D . —6
-1 -3
D +6 S +(=2)
5 ~b
—H —(—=2)
(2) _5
7 x 0.01 _
@ 7 ~0.05
x 0.01
(3) —0.05 &
0.07 +1.97
(3) 0.07 1.92 -
+2.07
(4) 1.92
2.14 F +0.15
(4) 2.14 2.07
tE +0.18
2.07
2.32 FG +0.08
T, = 2.32 mm 2.1
T, =2.15mm
|

15. Select the proper shims. (Refer to $.D0.5.)
If you cannot find the desired thickness of shims, use shims
with the total thickness closest to the calculated value.
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ADJUSTMENT

Tooth Contact

Checking gear tooth contact pattern is necessary to verify
correct relationship between ring gear and drive pinion.
Hypoid gear set which is not positioned properly in relation to
one another may be noisy, or have short life or both. With the
checking of gear tooth contact pattern, the most desirable
contact for low noise level and long life can be assured.

1. Thoroughly clean ring gear and drive pinion teeth.
2. Sparingly apply a mixture of powdered ferric oxide and oil or
equivalent to 3 or 4 teeth of ring gear drive side.

SPD357

3. Hold companion flange steady by hand and rotate the ring
gear in both directions.

SPD308

Usually the pattern will be correct if you have calculated the shims correctly and the backlash is correct. )
Howaver, in rare cases you may have to use trial-and-errar processes until you gat a good tooth contact pattern.

The tooth pattern is the best indication of how well the final drive has been sat up.

Heel contact Face contact Toe contact Flank contact

To correct, increase thickness of pinion To correct, reduce thickness of pinian
height adjusting washer in order to bring height adjusting washer in order to make
drive pinion close to ring gear. drive pinion go away from ring gear.

SPDO0O7




ASSEMBLY

SPDE56

SPD923

SPDE54

PD353

Differential Case

1. Measure clearance between side gear thrust washer and
differential case.
Clearance between side gear thrust washer
and differential case (A - B):
0.15 - 0.20 mm (0.0059 - 0.0079 in)
The clearance can be adjusted with side gear thrust washer.
Refer to S.D.S.
2. Apply oil to gear tooth surfaces and thrust surfaces and
check that they turn properly.

3. Install differential case L.H. and R.H.

4. Place differential case on ring gear.

5. Apply locking sealant to ring gear bolts, and install them.
Tighten bolts in a criss-cross fashion, lightly tapping bolt
head with a hammer.

6. Press-fit side bearing inner cones on differential case with
Tool.
Tool number:
® KV38100300
® $T33061000
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ASSEMBLY
Differential Carrier (Cont’'d)
[.

9. Select side bearing adjusting washer.
Refer to ADJUSTMENT.

10. Install differential case assembly with side bearing outer
races into gear carrier.

11. Insert left and right side bearing adjusting washers in place
between side bearings and carrier.

/ SPD924

_ Side bearing 12. Drive in side bearing spacer with Tool.
spacer Tool number: KV38100600

5PD559

13. Align mark on bearing cap with that on gear carrier and
install bearing cap on gear carrier.

14. Apply multi-purpose grease to cavity at sealing lips of oil
seal. Install side oil seal.

Tool number: KV38100200

PD-27




ASSEMBLY

SPD513

5PD884

SPD524

Differential Carrier (Cont'd)

15. Measure ring gear-to-drive pinion backlash with a dial

indicator.
Ring gear-to-drive pinion backlash:
0.10 - 0.15 mm

(0.0039 - 0.0059 in)
® |[f backlash is too small, decrease thickness of left shim and
increase thickness of right shim by the same amount.

If backlash is too great, reverse the above procedure.
Never change the total amount of shims as it will change the
bearing preload.

16. Check total preload with Tool.
When checking preload, turn drive pinion in both directions
several times to seat bearing rollers correctly.
Total preload:
Value more than 0.29 N-m (3.0 kg-cm, 2.6 in-lb)
added on measured value of drive pinion preload
® If preload is too great, remove the same amount of shim to
each side.
® |f preload is too smali, add the same amount of shim to
each side.
Never add or remove a different number of shims for each
side as it will change ring gear-to-drive pinion backlash.
17. Recheck ring gear-to-drive pinion backlash because in-
crease or decrease in thickness of shims will cause change
of ring gear-to-pinion backlash.

18. Check runout of ring gear with a dial indicator.
Runout limit;
0.05 mm (0.0020 in)

® |If backlash varies excessively in different places, foreign
matter may be caught between the ring gear and the
differential case.

® |f the backlash varies greatly when the ring gear runout is
within a specified range, replace the hypoid gear set or
differential case.

19. Check tooth contact.
Refer to ADJUSTMENT.

20. Install rear cover and gasket.
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DIFFERENTIAL GEAR OIL COOLER SYSTEM

Eﬂ FUSE

Schematic/Differential Oil Cooler System
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DIFFERENTIAL GEAR OIL COOLER SYSTEM

SPDO27

Inspection

Thoroughly clean all parts in cleaning solvent and blow dry with
compressed air, if available.

Oll. PUMP ASSEMBLY

Replace oil pump assembly when motor does not rotate
because of motor seizure or other damage.

SPEEDOMETER AMPLIFIER

Check speedometer amplifier operation as follows:

1. Disconnect differential oil cooler relay-1 from relay box and
connect circuit tester to connector for relay-1 in relay box
as shown.

2. Raise rear wheels.

3. Drive vebhicle slowly and check the voltage.

Less than 10 km/h (6 MPH) ... Approx. 12V
More than 10 km/h (6 MPH) ... OV

OIL COOLER ASSEMBLY, OIL TUBE
ASSEMBLY, OIL HOSE

If oil leakage is detected during removal, replace oil cooler
assembly or oil tube.

PD-32
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Propeller Shaft

GENERAL SPECIFICATIONS SPECIFICATIONS AND ADJUSTMENT
Unit: mm (in) Unit: mm {in}
Transmission type M/T A/T Propeller shaft model 3871A-T
s ki Propeller shaft runout limit 0.6 (0.024)
bAn::kslsstem . Yes No Yes No
re Journal axial play 0 (0)
15
, Propeller shaft 3S7T1AT
. model
Number of joints 3
Caoupling method -
with transmission eeve type
Type of .
journal bearings Shell type (Non-disassembly type)
; Distance between 75.0 (2.953)
yokes
1
; Shaft length
! (Spider to spider)
! : I 410.0 (16.14) 430.0 {16.93)
:
? 2nd 586.0 600.0 685.0 600.0
: : (23.03) | (23.62) | (23.03) | (2362)
]
18
i Shaft auter
diameter
! 1st 75.0 (2.953)
] ond 75.0 (2.953) ... Large side
b 63.5 (2.500) ... Small side
1
¥
b
1
1
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PRECAUTIONS AND PREPARATION

SBR500

*

: Special tool or commercial equivalent

Precautions

® When installing each rubber part, final tightening must be
carried out under unladen condition* with tires on ground.
* Fuel, radiator coolant and engine oil full. Spare tire, jack,

hand tools, and mats in designated positions.

® Use Tool when removing or installing brake tubes.

® When removing each suspension part, check wheel align-
ment and adjust if necessary.

® Do not jack up at the lower arm.

Preparation
SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

HT71780000%
Spring compressor

Removing and installing coil spring

$T35652000*
Strut attachment

Fixing strut assembly

GG94310000™ Removing and installing brake piping
Flare nut torque

wrench

ST30031000% Removing inner race of wheel bearing

Bearing puller

5738280000
Arm bushing remover

Removing and installing bushing
of rear axle housing

RA-2




F' PRECAUTIONS AND PREPARATION

Preparation (Cont’d)
COMMERCIAL SERVICE TOOLS

Tool name Description
D E :

Attachment Measure rear wheel alignment
Wheel alignment A: ScrewM24 x 15

B: 35 (1.38) dia.

C: 65 {2.56) dia.

D: 56 (2.20)

E: 12{0.47) Unit: mm {in)
Rear wheel hub drift Installing wheel bearing

: 41 mm (1.81 in) dia.
: 49 mm (1.93 in) dia,

Wheel bearing drift Remaving rear wheel hub
B |A : 26 mm (1,02 in) dis.
: 40 mm (1.67 in) dia.
Rear drive shaft plug Installing rear drive shaft plug seal
seal drift
B : 67 mm (2.64 in) dia.
: 85 mm (3.35 in) dia.

w
>
@ >

m>»
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REAR AXLE AND REAR SUSPENSION

Spring upper seat

D16-19

&

Dust = (16-19,12-14)
ust cover 7 [C] 88 - 93 ]
Coil spring '\.._’ (9.0-10.0,65 -72)
— [C] 69 -8
N — -
'-‘"‘-..:;': (7.0 -9.0.51-65)
Shock absorber '\!-:\‘- M 69 88
o= 70- )
S Lower link (7.0-9.0,51 - 651
-.. = (=D
. {3 77 -98

(7.9 -10.0,
57 -72)

Upper link
rear
[3)77-98

(79 -100, )
57 -72) B

[ 4355

(4.4 .56 32 -41)

(M98 .118
(10.0-12.0,72 -87)
Drive shaft

Stabilizer bar

Suspension member (O] 77 - 98 )
(7.9 -10.0,57 -72) :

[Jo-12

(09-12.65-8.7) Upper link front

Lower arm

i i ing f ires to be jed
Final tightening for rubl?e'r parts_recu._ure be carrie :DJ . N-m (kg-m, ft-Ib)
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,

SRAQ93A
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CHECK AND ADJUSTMENT — On-vehicle

SRA107A

Radial
runout

Lateral
runout

SFAS76B

Alignmeant
gauge

SRA086A

Cambar

S5RA097A

Rear Wheel Bearing

® Check tightening torque of wheel bearing lock nut.
[3:235 - 314 Nem

® Check that wheel bearings operates smoothly.
® Check axial end play.
Axial end play:

If axial end play is not within specification or wheel bearing
does not turn smoothly, replace wheel bearing assembly.
Refer to REAR AXLE — Wheel Hub and Axie Housing.

Rear Wheel Alignment

Before checking rear wheel alignment, be sure to make a
preliminary inspection.
PRELIMINARY INSPECTION
Make following checks. Adjust, repair or replace if necessary.
Check tires for wear and for improper inflation.
Check rear wheel bearings for looseness.
Check wheel runout.

Refer to S.D.S.
Check that rear shock absorber works properly.
Check rear axle and rear suspension parts for looseness.
Check vehicle posture (Unladen).
“Unladen”: _
Fuel tank, radiator and engine oil full. Spare tire, jack, hand
tools and mats in designated positions.

CAMBER

® Measure camber of both right and left wheels with a
sultable allgnment gauge and adjust In accordance with
the following procedures.

Camber:

(24 - 32 kg-m, 174 - 231 ft-Ib)

0.05 mm (0.0020 in) or less

-1°40’ to —0°40'




¥

CHECK AND ADJUSTMENT — On-vehicle

Uppér link rear
Positive cambaer_

Negative
cambear

SRAQ9BA

Base line

sSMA123

|

Lines parallel to
center line of body

5

link rear

Suspension member

~ Y

8
Front
SFA234A 8 Total toe-in = 2¢
e
i L)
Toe-in
Adjusting pin
Lower

SAA796'

Rear Wheel Alignment (Cont’d)

If camber is not within specification, adjust by turning the
adjusting pin.
(1) Turn the adjusting pin to adjust.

Camber changes about 5’ with each graduation of the

adjusting pin.
(2) Tighten to the specified torque.

- [0):69 - 88 N-m
(7.0 - 9.0 kg-m, 51 - 65 ft-lb)

TOE-IN

1. Draw a base line across the tread. .
After lowering rear of vehicle, move it up and down to
eliminate friction.

2. Measure toe-in.
Measure distance “A” and “B” at the same height as hub
center.
Toe-in:
A-B
0-5mm (0 - 0.20 in)
2 (Total toe-in)
o’ - 28’

3. Adjust toe-in by turning adjusting pins.
Toe changes about 1.5 mm (0.059 in) [One side] with each
graduation of the adjusting pin.
4, Tighten to the specified torque.
[]: 69 - 88 N.m
(7.0 - 9.0 kg-m, 51 - 65 ft-b)

Drive Shaft

Check boot and drive shaft for cracks, wear, damage or grease
leakage.

RA-7




REAR AXLE — Wheel Hub and Axle Housing

Wheel bearing

Jock nut Insulator Adjusting cap l
[C] 235-314 i
(24 - 32, 174 - 231) |

[

|

4

!

Bushing 29 F @ - |
—

Axle housing

‘\x@. /Cotter pin #39
T

Drive shaft

7 R S Hubbolt—
" eel nu
: . [ es-118
T (10 12,72 -87)
(378 - 98 -
0 J

Bushing@

Baffle plate

Wheel bearing

with flange@
Wheet hub

M : N'm {kg-m, ft-Ib)
5AA102A |

Removal
® Remove wheel bearing lock nut. ‘

® 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.

S5FA110A
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REAR AXLE — Wheel Hub and Axle Housing

Removal (Cont'd)

® Separate drive shaft from axie housing by slightly tapping it.
When removing drive shaft, cover boots with waste cloth to
prevent them from being damaged.

Wheel bearing lock nut

S5FA181A

® Remove axle housing.

SRAT04A
® Remove wheel bearing with flange, and wheel hub from axle
housing. :
SRAT05A
Installation

® Install axle housing with wheel hub.
® Tighten wheel bearing lock nut.
[(J:235 - 314 N.m
(24 - 32 kg-m, 174 - 231 ft-Ib)

L SRA106A

® Check wheel bearing axial end play.
Axial end play: 0.05 mm (0.0020 in) or less

SRA107A
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REAR AXLE — Wheel Hub and Axie Housing

SRA108A

SARA109A

ST30031000

SRAT10A

Disassembly

CAUTION:

Wheel bearing with flange usually does not require mainte-

nance. If any of the following symptoms are noted, replace

wheel bearing assembly (including flange, and inner and outer

seals).

® Growling noise is emitted from wheel bearing during
operation.

® Wheel bearing drags or turns roughly when hub is turned
with your hand after bearing lock nut is tightened to
specified torque.

® After wheel bearing is removed from hub.

WHEEL HUB

® Remove wheel bearing (with flange) and wheel hub as one
unit from axle housing before disassembling.

WHEEL BEARING

® Using a press and drift as shown in figure at left, press
wheel bearing out.

® Discard old wheel bearing assembly. Replace with a new
wheel assembly.

® Remove inner race from hub using a bearing replacer/puller.

CAUTION:

a. Do not reuse old inner race although it is of the same
brand as the bearing assembly.

b. Do not replace grease seals as single parts.

RA-11




REAR AXLE — Drive Shaft

Side flange

Drive shaft

Cotter pin 5:’,

=,

(24 -32,174 - 231)

[ 34-44(35-45,25-33)

Insulator

[ : N-m (kg-m, ft-Ib) Adjusting cap

SRA114A

Removal

When removing drive shaft, cover boots with waste cloth to
prevent damage to them.

FINAL DRIVE SIDE
® Remove side flange mounting bolt and separate shaft.

WHEEL SIDE

® Remove drive shaft by lightly tapping it with a copper
hammer.

To avoid damaging threads of drive shaft, install a nut while

removing drive shaft.

SAAT16A

Instaliation

® Insert drive shaft from wheel hub and temporarily tighten
wheel bearing lock nut.

® Tighten side flange mounting bolts to specified torque.
@ Tighten wheel bearing lock nut to specified torque.

RA-13




REAR AXLE — Drive Shaft

Spider

Slide joint

SRA12TA

Inspection (Cont’d)

JOINT ASSEMBLY

® Check spider assembly for bearing, roller and washer
damage. Replace spider assembly if necessary.

® Check housing for any damage. Replace housing set and
spider assembly, if necessary.

® When replacing only spider assembly, select a new spider
assembly from among those listed in table below. Ensure
the number stamped on sliding joint is the same as that
stamped on new part.

Housing alone cannot be replaced. It must be replaced

together with spider assembly.

/A

SFABOO

Stamped number Part No.
00 39720 10V10
01 39720 10V11
02 39720 10V12
Assembly

® After drive shaft has been assembled, make sure it moves
smoothly over its entire range without binding.

® Use Nissan Genuine Grease or equivalent after every
overhaul.

FINAL DRIVE SIDE

1. Install new small boot band, boot and slide joint housing to
drive shaft.

Cover drive shaft serration with tape to prevent damage to

boot during installation.

RA-16




REAR AXLE — Drive Shaft
Assembly (Cont'd)

7. Lock new larger boot band securely with a suitable tool,
then lock new smaller boot band.

SFA472

WHEEL SIDE

1. Install new small boot band and boot on drive shaft.

Cover drive shaft serration with tape to prevent damage to
boot during installation.

/(

SFABOO

2. Install spider assembly securely, making sure marks are
properly aligned.

® Press-fit with spider assembly serration chamfer facing shaft.
3. Install new snap ring. ‘
Suitable tool Ié\
'S
Chamfer
SFA397
L 4. Pack drive shaft with specified amount of grease.
2

- Specified amount of grease:
145 - 155 g (5.11 - 5.47 o02)
5. Install slide joint housing, then install new snap ring “'A".
6. Set boot so that it does not swell and deform when its
s iadr , S Iength is "L,
- Length “L.":
) 110.5 - 112.5 mm (4.35 - 4.43 in)

Make sure that boot is properly installed on the drive shaft
groove.

SRA125A

7. Lock new larger and smaller boot bands securely with a
suitable tool.

Boot band SFA396

RA-18




REAR SUSPENSION

#29016 - 19
(16-19,12-14)
Upper link rear a
QM 69 -88 ~— Gasket

-
_—vu[)18 - 24

& (18-24,13-17)
————Upper plate

(7.0-9.0,51-65) — g

Suspension member 143 _55

[DJ -~ ~—Bushin
4.4-56, K & ’
32 -41) @{q77 .98 _——\Uipper spring seat

¢ (Ja9 -69 (5.0-70,36 -51) Upper rubber seat
()77 -98
(7.9 - 10,567 - 72)

—Bushing
i/ &

/ @/Plate

Dust cover

L / g
,/ . & /Lﬁ‘ \J@
@as- b _' ! ~—¢[C) 69 -88 (7.0 -9.0,51 - 65)
\"“'—'ﬁ . Colil spring
21-26 P
)

@(2.1 .27,18 -zo%\

Q[DJsa-na -W(7_9-1o,57.72)

(10 - 12, 72 - 87)—B
[O)21-26 (2.1-27,15 20—
Q:g [Ojss -108

Differential (9.0 - 11, 65 - 80)

Drive shaft Shock absorber

Axle assembly \

@34-44

(36-45,
25 - 33)

(o8- 118 (10-12,72-87)

Connecting
rod

Stabilizer

Bushing ﬂ [0) 235 -314 / @/

=y (24 - 32,174 - 231)
[ Insulator
_/é T 9-12 -
[ a3.56 (4.4.56,32-41) 09-12.65.8.7) Adjusting
e ' cap

Cotter pin a

CAUTION:
Do not jack up at lower arm,
When installing each rubber part, final tightening must
be carried out under unladen condition™ with tires on [DJ . Nom (kgem, f-Ib)
around,
* Fuel, radiator coolant and engine oil full, Spare
tire, jack, hand tools and mats in designated

positions. SARA144A
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REAR SUSPENSION — Coil Spring and Shock Absorber

$T356562000

SRA782

HT71780000

SRA783

SRA784

Removal

® Remove shock absorber upper and lower fixing nuts.
® Do not remove piston rod lock nut on vehicle.

Disassembly

1. Set shock absorber on vise with attachment, then loosen
piston rod lock nut.
® Do not remove piston rod lock nut.

2. Compress spring with Tool so that the strut upper spring
seat can be turned by hand.

3. Remove piston rod lock nut.

Inspection

SHOCK ABSORBER ASSEMBLY

® Check for smooth operation through a full stroke, both
compression and extension.

® Check for oil leakage occuring on welded or gland packing
portion.

® Check piston rod for cracks, deformation or other damage.
Replace if necessary.

UPPER RUBBER SEAT AND BUSHING

® Check rubber parts for deterioration or cracks.
Replace if necessary.

RA-20




REAR SUSPENSION — Coil Spring and Shock Absorber

Inspection (Cont’d)
COIL SPRING

® Check for cracks, deformation or other damage. Replace if
necessary.

Assembly

® When installing coil spring, be careful not to reverse top and
bottom direction. (Top end is flat.)

Bottom SFA760

| @ When installing coil spring on strut, it must be positioned as
shown in figure at left. :

4 Flat tail

ower end
- "% sFaG24

Bigger inner diameter Vehicle front ® When installing upper spring seat, make sure that it is
side of lower positioned as shown. ‘

bushing

Qutside of
vehicle

Smaller inner
diameter side
of lower
bushing
SRA126A
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REAR SUSPENSION - Stabilizer Bar

Removal
-7 g 751 -
. ® Remove connecting rod and clamp.
S W S
‘-—-—--m_;)-'] A
!/' E1CEN
> A
R AN
O ) A j
= ')] """"""" )
T A NG
= = > SRA127A
Inspection
® Check stabilizer bar for deformation or cracks. Replace if
necessary. '
@ Check rubber bushings for deterioration or cracks. Replace
if necessary.
Vehicle 1 Installation

front . R . . I
G Lower link ® When installing connecting rod, make sure direction is

correct (as shown at left).

Connecting rod

Stabilizer

SRA128A
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REAR SUSPENSION — Multi-link and Lower Ball Joint

SRA129A
e "‘
“"u?‘““"m
R
Matchmarks

SRA130A

/

iurning torque

Swing force
Vertical end play

SRAI31A

Removal and Installation

® Refer to “Removal and Installation” of REAR AXLE AND
REAR SUSPENSION ASSEMBLY.

Before removing, put matchmarks on adjusting pin.

® When installing, final tightening must be carried out at curb
weight with tires on ground.

® After installation, check wheel alignment.
Refer to “Rear Wheel Alignment” of CHECK AND ADJUST-
MENT — On vehicle.

Inspection

REAR SUSPENSION MEMBER

® Replace suspension member assembly if cracked or de-
formed or if any part (insulator, for example) is damaged.

UPPER AND LOWER LINKS

® Replace upper or lower link as required if cracked or
deformed or if bushing is damaged.

SUSPENSION LOWER BALL JOINT

® Measure swing force, turning torque and vertical end play in
axial direction. (Use same measurement procedures as that
of FA section.)

@ If ball stud is worn, play in axial direction is excessive, or
joint is hard to swing, replace lower arm.

12.7-90.2 N

Swing force (1.3-9.2kg, 2.9 - 20.3 Ib)

Balf joint

e 05-34Nm
specifications

Turning torque (5 - 35 kg-cm, 4.3 - 30.4 in-lb)

Vertical end play 0 mm (0 in}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment
WHEEL RUNOUT (Radial and lateral)

WHEEL ALIGNMENT (Uniaden*)

Camber degree —1°40" to -0°40’ Wheel type Radial runout | Lateral runaut
Toe-in Aluminum wheel -mm (in) 0.3 (0.012) or less
mm (in) 0-5(0-0.20)
Steel wheel mm (in) 0.5 (0.020) 0.8 (0.031)
(Total) degree 0’ -28' or less or less
* Tankful of fuel, radiator coolant and engine oil full.
Spare tire, jack, hand tools, mats in designated position,
LOWER BALL JOINT
Swing force 12.7 -90.2

WHEEL BEARING

Wheel bearing axial end play
mm (in)

0.05 (0.0020) or less

Wheel bearing lock nut
Tightening torque
N-m (kg-m, ft-Ib)

235 - 314 (24 - 32, 174 - 231)

{Measuring point: cotter pin

hole of ball stud) N (kg, Ib)

(1.3-9.2,29-20.3)

Turning torque
N-m {kg-cm, in-lb)

05-34(5-35,43-304)

Vertical end play mm (in)

0(Q)
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PRECAUTIONS

® Before disassembly, thoroughly clean the outside of the unit.

® Disassembly should be done in a clean work area. It is
important to prevent the internal parts from becoming
contaminated by dirt or other foreign matter.

® When disassembling parts, be sure to place them in order in
a parts rack so they can be reinstalled in their proper
positions.

® Use nylon cloths or paper towels to clean the parts; W
common shop rags can leave lint that might interfere with o
their operation.

® Before inspection or reassembly, carefully clean all parts
with a general purpose, non-flammable solvent.

® Before assembly, apply a coat of recommended AT.F.* to
hydraulic parts. Vaseline may be applied to O-rings and
seals. Do not use any grease.

® Replace all gaskets, seals and O-rings. Avoid damaging
O-rings, seals and gaskets during installation. Perform
functional tests whenever designated.

*: Automatic transmission fluid

ST-2




PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name Description
Rear oil seal drift Installing rear oil seal
28 mm (1.10 in) dia.
Pinion oil seal drift Installing pinion oil seal
35 mm (1.38 in) dia.
Oil pump attachment az1 (083 Welding \0-“"'\ Disasserrlblin_g and
11 (0.43) dia. — a1 assembling oil pump

\

\“-"fl“’ a7)
R g I\
G5 ngde T
CPNC L P PN
YRy
. 1)
Unit: mm {in) SST481A




ON-VEHICLE INSPECTION

5571038

.

0.K. N.G.

S55T104B

SMA127

8570868

Checking Steering Wheel Play

® With wheels in a straight-ahead position, check steering
wheel play.
Steering wheel play:
35 mm (1.38 in) or less
® If it is not within specification, check rack and pinion
assembly.

Checking Neutral Position on Steering Wheel

Pre-checking

@ Verify that the steering gear is centered before removing the
steering wheel.

Checking

® Check that the steering wheet is in the neutral position when
driving straight ahead.

® If it is not in the neutral position, remove the steering wheel
and reinstall it correctly.

® If the neutral position is between two serrated teeth, loosen
tie-rod lock nut and move tie-rod in the opposite direction
by the same amount on both left and right sides to
compensate for error in the neutral position.

Front Wheel Turning Angle

® Rotate steering wheel all the way right and left; measure
turning angle.
Turning angle of full turns:
Refer to section FA for S.D.S.

® [f it is not within specification, check rack stroke.
Measured length “L’:
Refer to S.D.S.




ON-VEHICLE INSPECTION

55T1058

55T1068

Checking Gear Housing Movement

® Check the movement of steering gear housing during
stationary steering. The maximum allowable movement is as
follows: '
Movement of gear housing:
=2 mm (£0.08 in) (on dry paved surface) or less
Apply a force of 49 N (5 kg, 11 Ib) to steering wheel to check
the gear housing movement.
On models equipped with power steering, turn off ignition key
while checking.
e If movement exceeds the limit, replace mount insulator after
confirming proper installation of gear housing clamps.

Adjusting Rack Retainer

® Perform this driving test on a flat road.

1. Check whether vehicle moves in a straight line when
steering wheel is released.

2. Check whether steering wheel returns to neutral position

when steering wheel is released from a slightly turned (ap-
prox. 20°) position.

® If any abnormality is found, correct it by resetting adjusting
screw.

ST-6




ON-VEHICLE INSPECTION (Power steering)

After turning
360°

SST108B

Bleeding Hydraulic System (Cont’d)

4. Generation of air bubbles in reservoir tank

b. Generation of clicking noise in oil pump

c. Excessive buzzing in oil pump

While the vehicle is stationary or while turning the steering
wheel slowly, fluid noise may occur in the valve or oil pump.
This noise is inherent in this steering system, and it will not
affect performance or durability of the system.

Checking Steering Wheel Turning Force

1. Park vehicle on a level, dry surface and set parking brake.
2. Start engine.
3. Warm up power steering fluid to adequate operating tem-
perature.
Temperature of fluid:
Approximately 60 - 80°C (140 - 176°F).
Tires need to be inflated to normal pressure.

4. Check steering wheel turning force with engine idling when
steering wheel has been turned 360° from neutral position.
Steering wheel turning force:
39 N (4 kg, 9 Ib) or less

Checking Hydraulic System

Before starting, check belt tension, driving pulley and tire

pressure.

1. Set Tool. Open shut-off valve. Then bleed air. (See “‘Bleed-
ing Hydraulic System’.)

2. Run engine.

Make sure temperature of fluid in tank rises to 60 to 80°C

(140 to 176°F).

ST-8
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ON-VEHICLE INSPECTION (Power steering)

§T27091000

High-
pressure

Low-pressure
wmmp ;. Direction of oil flow hose

S5T834

Checking Hydraulic System (Cont'd)

WARNING:

Warm up engine with shut-off valve fully opened. If engine is

started with shut-off valve closed, oil pressure in oil pump will

increase to relief pressure, resulting in an abnormal rise in oil

temperature.

3. Check pressure with steering wheel fully turned to left and
right positions with engine idling at 1,000 rpm.

CAUTION:
Do not hold the steering wheel in a locked position for more
than 15 seconds.
Oil pump maximum standard pressure:
6,865 kPa (68.6 bar, 70 kg/cm’, 995 psi)
at idling
4. If oil pressure is below the standard pressure, slowly close
shut-off valve and check pressure.
® When pressure reaches standard pressure, gear is damaged.
® When pressure remains below standard pressure, pump is
damaged.
CAUTION:
Do not close shut-off valve for more than 15 seconds.
5. If oil pressure is higher than standard pressure, pump is
damaged.
6. After checking hydraulic system, remove Tool and add fluid
as necessary, then completely bleed air out of system.
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STEERING WHEEL AND STEERING COLUMN

K Column cover

L.H.D.
@ \—Steering whee)
// “R13-18(1.3-1.8,9-13)
[013.18 (1.3-18,9 - 13)
- Lower joint
R.H.D, { Column cover Steering wheel
\

+fF24 - 29

L (2.4-3.0,17 -22)

.

2
.:“ "
s R N ‘(
/ iy

4
AIUJ 13-18(1.3-1.8,9-13)
— Lower joint

[ : Nem (kg-m, ft-ib)

55T1448

Removal

STEERING WHEEL

e Pull out horn pad.

If it is hard to pull out horn pad, temporarily loosen fixing screw
of horn pad retaining spring.

55T1108

ST-10




STEERING WHEEL AND STEERING COLUMN 1

Disassembly and Assembly (Cont’d)
@ Steering lock

\' a) Break self-shear type screws with a drill or other appropriate
tool.

b) Install self-shear type screws and then cut off self-shear
% type screw heads.

Self-shear screw

55T742A
L.H.D. and R.H.D. Inspection

® When steering wheel can not be rotated smoothly, check
the steering column for the following matters and replace

L, damaged parts.

a. Check column bearings for damage or unevenness. Lubri-

N - cate with recommended muiti-purpose grease or replace

) e : i@% steering column as an assembly, if necessary.

b. Check steering column lower shaft for deformation or
breakage. Replace if necessary.

® When the vehicle is involved in a light collision, check

1

SST0%88 steering column length “L:" and steering column lower shaft
length “L:". If it is not within specifications, replace steering
R.H.D. column as an assembly.
Steering column R.H.D.:
lower shaft Steering column length “L."”

715.2 - 716.8 mm (28.16 - 28.22 in)
Steering column lower shaft length “L.”
273.7 mm (10.78 in)

SST116B

L.H.D. L.H.D.

Steering column length “L.”

Steering column 652.9 - 654.5 mm (25.70 - 25.77 in)
lower shaft Steering column lower shaft length “L.”
324.7 mm (12.78 in)

S5T1468
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Disassembly and Assembly

The table below lists four ways to repair oiI_ leaks in the steering gear, depending on the location of the leak.
See the following figure for oil leak locations.

Position of | (1) Rear housing @ Boot @ Boot ® Gear housing tube
oil leak cover and rear
Item housing
Operation = Replacement ® Replacement ® Replacement ® Replacement
*» Rear oil seal e Rack oil seal e Rack oil seals #» Gear housing tube
» Pinion oil seal + Boot clamp * Rack oil seal e Copper washer
e O-ring ® Q-ring
e Snapring _ e Back-up collar
Boot clamp
Remove gear from vehiclﬂ

Measure rack starting force
and pinion rotating torque.

I
I
|
!
I I
I
I
I
|

Procedure

[ [ I

Replace rack oil seal., Replace parts de-
scribed above.

]

Replace gear housing
tube,

Replace parts de-
scribed above.

I

Measure pinion rotating torque.

Adjust adjusting screw.

I

Measure rack starting force and
pinion rotating torque.

[
I
I
[
I
I
I
|
I

Service parts e Pinion seal kit s Gear housing seal » Rack oil seal * Gear housing seal kit
to be prepared kit ¢ Pinion seal kit

SST1178




POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

Rack oil seal
Center bushing

L e

4x(ension bar

29 mm socket

S5T472A

ol

“Rack seal ring

S5T0838

Rack teeth

(" crmmmay

KVv48104400

Position and
secure seal.

Rack seal ring

S5T084B

4;""-.
Film

Rack oil seal

!

S8T207A

SSTB30A

Disassembly (Cont’d)

11. Remove center bushing and rack oil seal using tape wrap-
ped socket and extension bar.

Do not scratch inner surfaces of pinion housing.

Assembly

1. Using a heat gun, heat rack seal ring (made of Teflon) to

approximately 40°C (104°F) and install it onto rack with your
hand.

® Using Tool, compress periphery of rack seal ring (made of
Teflon) to position and secure it on rack.
Always insert the tool from the rack gear side.

no

Insert rack oil seal.

® Place plastic film into rack oil seal to prevent damage by
rack teeth.

® Always remove plastic film after rack oil seal is positioned
properly.
® Make sure lips of rack oil seal face each other.

3. Install center bushing and rack oil seal with rack assembly.

ST-20
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)
‘Assembly (Cont’d)

4. Tighten end cover assembly with suitable tool.

S8TO081B

2-3mm

5. Fasten end cover assembly to gear housing by staking.
(0,08 - 0.12 in)

End cover

Gear_ assembly
housing
SS5T0738
6. Set rack gear in neutral position.
Measured length “L":
Refer to S.D.S.
3w
A=
L
SSTO86E
7. Coat seal lip of oil seal with multi-purpose grease and install
new pinion oil seal to pinion housing of gear housing with
suitable tool.
Suitable tool ® Make sure lip of oil seal faces up when installed.
Oil seal
SST381A

8. Install pinion bearing adjusting shim(s).

® Whenever pinion assembly, gear housing and rear housing
are disassembled, replace shim(s) with new ones. Always
use the same number of shim(s) when replacing.

Gear housing

SST0748

ST-21
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POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)

S5T967A

Center of pinion

5-15mm

A
B\ \\@
¢ \,\

Vehicle
front

S8T1256B

)

Left turn
Right turn
/

§3T440A

S5T1268B

Assembly (Cont'd)

20. Before installing boot, coat the contact surfaces between
boot and tie-rod with grease.

21. Install boot clamps.

® To install, wrap boot clamp around boot groove twice.
Tighten clamp by twisting rings at both ends 4 to 4-1/2 turns
with screwdriver while pulling with a force of approx. 98 N
(10 kg, 22 |b).

® Install boot clamp so that it is to the rear of the vehicle
when gear housing is attached to the body. (This will
prevent interference with other parts.)

® Twist boot clamp in the direction shbwn in figure at left.

® After twisting boot clamp, bend twisted and diagonally so it
does not contact boot.

ST-24




! POWER STEERING GEAR AND LINKAGE (Model PR24SC and PR26SC)
Inspection (Cont’d)

® Check ball joint for axial end play.
o Tie-rod outer ball joint:
0.5 mm (0.020 in) or less
Tie-rod inner ball joint:
0 mm (0 in)
® Check condition of dust cover. If cracked excessively,
Axial end replace it.
play
S5T435A

GEAR HOUSING CYLINDER

Check gear housing cylinder for scratches or other damage.
Replace if necessary.

ST-27




POWER STEERING OIL PUMP

Disassembly

CAUTION:

® Parts which can be disassembled are strictly limited.
Never disassemble parts other than those specified.
Disassemble in as clean a place as possible.

Clean your hands before disassembly.

Do not use rags; use nylon cloths or paper towels.
Follow the procedures and cautions in the Service Manual.
When disassembling and reassembling, do not let foreign
matter enter or contact the parts.

® Remove snap ring, then draw pulley shaft out.
Be careful not to drop pulley shaft.

Extension bar

Pulley shaft

§570108

® Remove oil seal.
Be careful not to damage front housing.

SST034A

® Remove connector.

Front housing Be careful not to drop spool.

Spool SSTO36A

Inspection

PULLEY AND PULLEY SHAFT

o |If pulley is cracked or deformed, replace it.

@ If an oil leak is found around pulley shaft oil seal, replace the
seal.

@ |f serration of pulley or pulley shaft is deformed or worn,
replace it.
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POWER STEERING OIL PUMP

Rear cover side Front housing side

Punchmark

55T289A

]

Flat portion

Round portion
SSTB43A

Connector

Spool valve

S85T499A

Front side plate Spring

S5TS36A

Assembly

Assemble oil pump in the reverse order of disassembly, noting

the following instructions.

® Before installation, coat the O-rings and oil seal with A.T.F.*

® Make sure O-rings and oil seal are properly installed.

® When assembling vanes to rotor, rounded surfaces of vanes
must face cam case side. ‘

® Always install new O-rings and oil seal.

@ Be careful of oil seal direction.

Automatic Transmission Fluid

*

® Pay attention to the direction of rotor.

® Install vanes properly.

CAUTION:
Do not remove spool valve from connector.

® Apply AT.F.* to O-ring.
*:  Automatic Transmission Fluid
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POWER STEERING OIL PUMP

Cam ring

S5T497A

Assembly (Cont'd)
® Insert pin (2 into pin groove (D of front housing and rotor.
Then install cam ring 3 as shown at left.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

LL.H.D.
Model R.H.D,
Except Europe Europe
Steering model Power steering
Steering gear type PR245C PR26SC
Turn of steering wheet (Lock to lock) 3.1 3.2
Steering column type Collapsible, tilt Collapsible, jumping tilt
Inspection and Adjustment
GENERAL STEERING COLUMN
1
Steering wheel axial play 0 (0) Model R.H.D. L.H.D.
mm (in)

Steering column length 'L, ** 7152-716.8 : B52.9-654.5

Steering wheel play mm (in) 0-35(0-1.38) mrm {in) | (28,16 -28.22) { (2570 - 25.77)

Steering column lower

shaft length 'L, " mm (in) | 273.7 (10.78) - | 324.7 (12.78)

R.H.D. and L.H.D.

55T098B
R.H.D Steering column
lower shaft
55T1168
L.H.D.
Steering column
lower shaft ; il
. L
- 2
F R
| !
l L |
{
S5T1468B
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SERVICE DATA AND SPECIFICATIONS (S.D.S))
Inspection and Adjustment (Cont’d)

STEERING GEAR AND LINKAGE POWER STEERING
Steering gear type . 166.7 - 2565.6
Rack sl f N {kg, Ib
o PR245C PR265C ack sfiding force ko, 10)) 156 23.0,37.5 - 50.7)
Tie-rod outer ball joint Steering wheel turning force
Swinging force* 9.12-91.30 (Mesured at one full turn from 39 (4, 9) or less
N (kg, Ib) (0.93-9.31; 2.05 - 20.53) neutral) N (kg, Ib)
Rotating torque 0.29-294 Normal operating temperature
N-m (kg-cm, in-b) (3.0 - 30.0, 2.6 - 26.0) of power steering fluid °c (°F)| 60-80(140-176)
Axial end play mm (in) 0.5 (0.020) Fluid capacity (Approximate) 0.9 (3/4)
) - 2 (Imp qt) ’
Tie-rod inner ball joint 8.14-1226
Swinging f - N (kg, Ib - - i i e
winging force (kg, Ib) (0.83-12.5,183-276) Qil pump maximum pressur , . 6,865 (68.6,70, 995)
kPa (bar, kg/cm? | psi)
Rotating torque

N-m (kg-cm, in-ib) 7.4 (75, 65) or less

Axial end play mm {in) 0 (0)
Tierod standard length “*L"
. 174.8 (6.88)
mm (in)
*: Measuring point
i
1
L
{
5570938
Pinian gear preload (Average) 0.78-1.27
N-m (kg-cm, in-lb) (8.0-13.0,6.9-11.3)
Rack stroke “L" mm (in) 68.5 (2.697) ) 66.0 (2.598)

PR24sC

SST086R
PR26SC
%ﬁﬁﬁl S g R
L L_£_+
S8T1648
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	GI - General Information
	AT - Automatic Transmission
	BF - Body
	BR - Brakes
	CL - Clutch
	EF & EC - Engine Fuel & Emission Control System
	EL - Electrical System
	EM - Engine Mechanical
	FA - Front Axle & Front Suspension
	FE - Engine Control, Fuel & Exhaust Systems
	HA - Heater, Air Conditioning, and Climate Control
	LC - Engine Lubrication & Cooling Systems
	MA - Maintenance
	MT - Manual Transmission
	PD - Propeller Shaft &  Differential
	RA - Rear Axle & Rear Suspension
	ST - Steering System



