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FOREWORD

This manual contains maintenance and repair procedures for Nissan
200SX, model $13 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.

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

These operations should be done on a level surface.

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

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.

5Gl232
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 ones.
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 1o
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.l. 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 E.F.I. or E.C.C.S. control unit,
be sure to turn the ignition switch to the “OFF’’ position and
disconnect the negative battery terminal.

Otherwise, there may be damage to control unit.

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.
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PRECAUTIONS

5G1292

Precautions for Turbocharger

The turbocharger system uses engine oil for lubrication and

cooling of its rotating components. The turbocharger turbine

turns at a speed in excess of 100,000 rpm at full throttie and its

temperature can reach 870°C (1,600°F). It is essential to

maintain a clean supply of oil flowing through the turbocharger

system. Therefore, a sudden interruption of oil supply may

cause a malfunction in the turbocharger.

For proper operation of the system, follow the procedure below:

1. Always use the recommended oil. Follow the instructions for
proper time to change the oil and proper oil level.

2. Avoid accelerating engine to a high rpm immediately after
starting.

3. If engine had been operating at high rpm for an extended
period of time, let it idle for a few minutes prior to shutting it
off.

Asbestos Safety Instructions
(Based on regulations of United Kingdom)

This vehicle uses parts containing asbestos, most are not
hazardous but Brake and Ciutch linings can be. Consult the
manufacturer or his agent for further details. When working with
these please observe the “Garage Workers' Asbestos Code”
available through your Nissan Dealer, Local Authority or Health
and Safety Executive. In particular, work in a well-ventilated
place using where possible appropriate dust extraction equip-
ment and avoid creating dust. Dampen all asbestos/dust where
possible prior to machining, cutting, cleaning, etc. Use only
hand or low speed tools.

Dispose of all asbestos waste, wet rags, etc., in a closed
container as directed by your local waste disposal authority.

Precautions for Fuel

EUROPE
CA18DET with catalytic converter:
Unleaded gasoline of at least 95 octane (RON)
CA18DET without catalytic converter:
Leaded or unleaded gasoline of at least 95 octane
~ . (RON)
EXCEPT EUROPE
Leaded gasoline of at least 95 octane (RON)
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HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g. () is provided orr the first page. You can quickly

find the first page of each section by mating it to the section’s black tab.

THE CONTENTS are listed on the first page of each section.

THE TITLE is indicated on the upper portion of each page and shows the part or system.

4. THE PAGE NUMBER of each section consists of two letters which designate the particular section and
a number (e.g. “"BR-5").

5. THE LARGE ILLUSTRATIONS are exploded views (See below) and contain tightening torques,
lubrication points and other information necessary to perform repairs.

The illustrations should be used in reference to service matters only. When ordering parts, refer to the
appropriate PARTS CATALOG.

w

iz ”
Example Pad retainer
(Upper side) i @gfﬂ 54-64 (5.5 - 6.5, 40 - 47)
/@ / : Main pin
Torque " to sliding portion
Pin boot :
member
(@ <~ Inner shim Copper
/® washer
[J17-20(1.7-20,12-14)
= b
Pad retainer
(Lower sidE)_\H\H‘"‘ @
-%M
& Braka hose
! \ Air bleeder
L [ 7-907-09,6.1-65)
Outer shim Pin bolt
. [O) 22-31(22- 32,16 - 23)
Pad Cylinder body )
Dust seal Piston seal 4 )
‘ K32 % [ : Nm (kg-m, ftdb)
Piston
() SBR364A

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

7. The following SYMBOLS AND ABBREVIATIONS are used:

®) Tightening torque 4WD : 4-Wheel Drive

Should be lubricated with grease. M/T : Manual Transaxle/Transmission
Unless otherwise indicated, use A/T :Automatic Transaxle/Transmission

_ recommended multi-purpose grease. A/C . Air Conditioner

Should be lubricated with oil. P/S . Power Steering

vi Sealing point SST. :  Special Service Tools

50 Checking point s.D.Ss. - Service Data and Specifications

X Always replace after every disas- SAE ©  Society of Automotive Engineers,
sembly. Inc.

LH., RH. : Left-Hand, Right-Hand G.C.C. . : Gulf Cooperation Council

FR, RR : Front, Rear LH.D. . Left-Hand Drive

2WD . 2-Wheel Drive R.H.D. :  Right-Hand Drive
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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.
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example

((BRANCH
M/T mode!

®

(o[ ]
ol

L.

8—}%
A/T model

ST

™ : M/T madel
® 1 A/T model

'

ABBREVIATIONS

( \
POWER SUPPLY
CO_NNECTOR # This shows the igni-
This shows that these connectors are tion switch position
white 6 terminal connectors. in which the system
can be operated.
® See POWER SUPPLY
ROUTING in EL
section for the detailed
wiring diagram.
. —
( SWITCH
IGNITION SWITCH This shows that conti-
ACC or ON nuity exists between
terminals (1) and (3),
FUSE when the switch is
BLOCK turned 1o ON position.
> .
Y
(White) T BT
-t [p— 3 &
o] (w 4
~ 8
SWITCH
G @ é
V 1 WIRE COLOR CODING }
- B = Black BR = Brown
p BODY A _
LOCATION NUMBER GROUND || D jmite St
This number shows where the AN c-on
connector is located. See G : Green PU i Purpfe
HARNESS LAYOUT in EL L =Blue GY = Gray
section. The number is Y - Ygllow S8 = Sky."BIue
identical with the one in LG = Light Green
HARNESS LAYOUT. When the wire color is striped, the base
! color is given first, followed by the stripe
color as shown below:
. .m | Example: L/W = Blue with White Stripe

I: Instrument
harness

Main harness
p_—

5G1543

SWITCH POSITIONS
Wiring diagram switches are shown with the vehicle in the
Normally open . -
following condition.
oy, 5 o—— ® 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

Example

1] 3 1

2| 4

Connector symbol 2

,I
A\/ 4

Connector
SGI1362

Example

e

Male terminal

Connector symbol

Female terminal

o

=

Connector symbol

— Guide — %

— Guide ——

Connector

Connector

S5G1363

CONNECTOR SYMBOLS

® All connector symbols in wiring diagrams are shown from

the terminal side.

® Male and female terminals

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

MULTIPLE SWITCH

The continuity of the multiple switch is identified in the switch

chart in wiring diagrams.

Example
WIPER SWITCH
offrlINTlLO[H1|wasH Continuity circuit of wiper switch
1 SWITCH POSITION comn&uwv CIRCUIT
—B/Y—— 2 OFF 3.4
— R-=@[D] [2]®] [B®[O]0 INT 3-4.5.6
—w/s—{B|E 1|5 alOlo LO 3.6
—L/Y £_® @ 2 5 Q HI 2.8
— B ® O O WASH 1.6
Y

Example: Wiper switch in LO position

Continuity circuit: Red wire — @ terminal — (3) terminal — Wiper switch (@ — @ :

LO) — (&) terminal — (F) terminal — Black wire

S5GIi365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

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

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

Example

]
e
B

STARTING SYSTEM
Wiring Diagram

OFF

STARTING SYSTEM SUPER MULTIPLE JUNCTION (5.M.J.)

Terminal Arrangement

Check
:] (20T CT le2|r2)G53
Check pebd |~ |
e
vlasko| ks akes
:] Jeako]no e

T

Super Multiple Junction

- = (S.M.J)
) r——L—-——S
L §
S M At[B|c1|D1[e1]F1|G1 G1[F1{e1| D1[c1[B1]A1
Refer to last page A2B2|C2[ ,|E2|F2]G2 G2|F2e2] - 1c2[B2|A2
(Foldout page). A3B3[C3 E3[F3|G3 G3|F3lE3 C3(B3|A3
AdlB4 Fa4
b R B1 L N Ga G4|F4 B4|A4
‘ I' A5|B 5 F5/G5 G5|F5 B5(A5
—=8 Do BR——) AGIB 6 O F6/c6 G6|F6 B6|A6
(Main harness) (Instrument A7|B 7 F71G7 G7|F7 B7(a7
h
arness) ABBBCBE-EBFBGS G8|F8les c8(B8|AS
D9
A9lBo|cal " le9|Falgo G9|F9|leol " Ico(Bg|ag
AO|B0[co|DO [E0|FOlGO Go|Foleo|Dp (colBojaD
5 BR—
2 (Instrument harness)

{Main harness)

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

N START )
e
/_-1.1_,

v

A BN C INSPECTIO
\Am

CHECK POWER SUPPLY. Check the following items.
1) Turn ignition switch “ON"’, N~G; 1} Harness continuity between
\,b 2} Check voltage between T crank angle sensor and battery.
R terminal @ and ground. 2) E.C.C.S. relay-1 (See page EF &
\VBattery voltage should exist. EC-106.)

1 i o - .
(Lﬁ@ @ oK. ' 3) “BR" fusible link

4) Power source for E.C.U.

SGI561 (See page EF & EC-104.)
5) Ignition switch
Bl v
CHECK GROUND CIRCUIT. Check the following items.
1) Turn ignition switch “OFF"". 1) Harness continuity between
2) Disconnect crank angle N GLA crank angle sensor and
¥ ; sensor harness connector, i ground
N 3) Check resistance between 2) Ground circuit for E.C.U.,
terminal (@) and ground. (See page EF & EC-104.)
(cmﬂ Resistance:
Approximately 02
SGI562 l 0K
NOTICE

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

1) Use the flow chart after locating probable causes of a
problem following the “Preliminary Check” or the “Symp-
tom Chart”.

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

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

4) Refer to the Circuit Diagram for Quick Pinpoint Check.

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

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

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

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

GI-10




HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOW CHART

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

Al v
CHECK POWER SUPPLY. |«—— Check item being performed.
1)} Turn ignition switch “ON"’,

2) Check voltage between Procedure, steps or
terminal (B) and ground. measurement results
Battery voltage should exist,

0.K.

2] Measurement results
Required results are indicated- in bold type in the corre-
sponding block, as shown below:
These have the following meanings:
Battery voltage — 11 - 14V or approximately 12V
Voltage: Approximately OV — Less than 1V

3] Cross reference of work symbols in the text and

illustrations
lllustrations are provided as visual aids for work procedures.
For example, symbol indicated in the left upper portion

. of each illustration corresponds with the symbol in the
flowchart for easy identification. More precisely, the proce-
dure under the “CHECK POWER SUPPLY." outlined previ-
ously is indicated by an illustration Y .

[4] Symbols used in illustrations

Symbols included in illustrations refer to0 measurements or
procedures. Before diaghosing a problem, familiarize yourself
with each symbol.

Direction mark

Example A direction mark is shown to clarify the side of connector (ter-
View from terminal side_  ~,nnector symbol minal side or harness side).
5 &) Direction marks are mainly used in the illustrations indicating
H % % terminal inspection.
Single line rEEI

N View from terminal side ... T.S.
Direction mark

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

View from harness side ... H.S.

B

Connector symbot .
= @ All connector symbols shown from the harness side are

'[} HH IIHE enclosed hy a double line.

View from harness side

Double lines

Direction mark

Connector

P 5G 1364
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol Symbol explanation Symbol Symbol explanation
DESCONMECT R -
Check after disconnecting the *i’ A, T switch is “OFF"".
connector to be measured.
CONNECT B

€

Check after connecting the
connector to be measured.

A. T switch is "ON".

=)

Insert key into ignition switch.

(&)

Turn ignition switch to “OFF"
position.

R=C switch is "ON".

R=C switch is “OFF".

Turn ignition switch to “ON"
position.

DEF switch is “ON".

Turn ignition switch to “START”
position.

[« 1|l )|(e0)(5.1)) (@

VENT switch is “ON".

=3
&.
8

88=

Turn ignition switch from “OFF" to
“ACC" position.

Fzn switch is “"ON". (At any posi-
tie,1 except for “OFF" position)

AC

-

Turn ignition switch from “ACC" to
“QFF" position.

Fzn switch is “OFF".

=l

Turn ignition switch from “OFF” to
“ON" position.

Awply battery voltage directly to
cemponents.

B

Turn ignition switch from “ON™ to
“OFF" position.

Drive vehicle.

Qo
@

Do not start engine, or check
with engine stopped.

Disconnect battery negative cable.

=
(O

Start engine, or check with engine
running.

D¢«press brake pedal.

Apply parking brake.

Release brake pedal.

K K

Release parking brake.

Depress accelerator pedal.

Release accelerator pedal.

/'ﬁ Check after engine is warmed up
Cf H sufficiently.
Voltage should be measured with a
® O voltmeter.
r@
@ Circuit resistance should be
measured with an ohmmeter.
A Current should be measured with
» O an ammeter.

Pin terminal check for S.M.J.
type E.C.U. and A/T control
unit connectors.

For details regarding the
terminal arrangement, refer
to the foldout page.

&
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IDENTIFICATION INFORMATION

Model Variation

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

R : Fast Back 4J —0Q

O : Europe (With catalytic converter)

Europe (Without catalytic converter)

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

[ : R.H.drive ———[1: L.H.drive (Except Europe)

L : L.H.drive
;——T : Turbocharger model

A : Automatic transmission

F : b5-speed manual transmission

[J : means no indication.
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IDENTIFICATION INFORMATION

Identification Number

Vehicle identification plate Vehicle identification number (Chassis number)

Tire placard
(Driver side)
SGIS54
VEHICLE IDENTIFICATION NUMBER (Chassis number)
Prefix and suffix designations
(For Europe)
JN1ORS13UO@@
JN1 : Nissan T F Vehicle serial number
0 : Stopgap (no meaning) O : Stopgap (no meaning)
R :  Fast Back U : For Europe
Model

(Except for Europe)

R- 0O S13 - 000001
R : Fast Back T T L Vehicle serial number
O : CA18DET engine Model
LI : means no indication.
Gl-14




[
IDENTIFICATION INFORMATION
Identification Number (Cont’d)
IDENTIFICATION PLATE
Europe Except Europe 1 Type approval number
2 Vehicle identification
p - w number (Chassis number)
NISSAN MOTOR COLTDJAPAN W NISSAN MOTOR CO., LTD. JAPAN 3 Gross vehicle weight
r A ] R %POE N 4 Gross combination weight
CHASSIS MO Gross vehicle weight
ZQB NO DE CHASIS A + Gross trailing capacity
A oot & (Weight)
. 5 Gross axle weight (Front)
O Zdl 8O O ?;ngtg: ;mmmﬂ A A O 6 Gross axle weight {Rear)
A e A b w| 7 Tuee
2- & kg 3 5o 3 o TRANS, AXLE 8 Body color code
TYoE TR TR 7o AL TRANS, EJE & & . 9 Trim color code
TP m mcrost A A I8 10 Model
§ . 11 Engine model
& ?_ [{hk ./ L E !E E §7J § ﬁ iﬁ ey ?‘i MADE IN JAPAN _) 12 Engine displacement
5G 1025 SG|316 13  Transmission model
14 'Axle model
ENGINE SERIAL NUMBER
CA18DET engine
5GI1555
MANUAL TRANSMISSION NUMBER AUTOMATIC TRANSMISSION NUMBER
FS5W71C RE4R0O1A
SGI1556 5G1557
Gl-156




IDENTIFICATION INFORMATION

Dimensions
Unit: mm {in)
Europe Except Europe

Qverall length 4535 (178.5) 4,520 (178.0)
Overall width 1,690 (66.5) 1,690 (66.5)
Qverall height 1,290 (50.8) 1,290 (50.8)
Front tread 1,465 (57.7) 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-JIx15

Aluminum 6-JJx151

Offset mm {in) 40 (1.57)
Tire size Conventional 195/60R15 86H

195/60R15 87V™2

Spare T125/70D15*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

SGI717
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING: '

When lifting the vehicle, open the Iift 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 e

Note:

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

5G(553

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.

$G1383
L _

GI-18




LIFTING POINTS AND TOW TRUCK TOWING

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

Front
(Europe) Towing hook::/;— TOWING POINT
- Always pull the cable straight out from the vehicle. Never pull

on the hook at a sideways angle.

Rear

Towing héo(%—?%%\)

SG1591

GI-19




TIGHTENING TORQUE OF STANDARD BOLTS

Bolt dia- Tightening torque (Without lubricant)
Grade Bolt size . Pitch mm
meter-  mm Hexagon head bolt Hexagon flange bolt
N-m kg-m ft-Ib N-m kg-m ft-Ib
M6 6.0 1.0 5.1 0.52 38 6.1 0.62 45
1.25 13 1.3 9 15 15 11
M8 8.0
1.0 13 1.3 9 16 1.6 12
1.5 25 25 18 29 3.0 22
4T M10 10.0
1.25 25 2.6 19 30 3.1 22
1.75 42 4.3 31 51 5.2 38
M12 12.0
1.25 46 4.7 34 56 5.7 41
M14 14.0 1.5 74 7.5 54 88 9.0 65
M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7
1.256 21 2.1 15 25 25 18
M8 8.0
1.0 22 22 16 26 2.7 20
1.5 41 4.2 30 48 4.9 35
7T M10 10.0
1.25 43 4.4 32 51 52 38
1.75 71 7.2 52 84 8.6 62
M1i2 12.0
1.26 77 7.9 57 92 94 68
M14 14.0 15 127 13.0 94 147 15.0 108
M6 6.0 1.0 12 1.2 9 15 156 11
1.256 29 3.0 22 35 3.6 26
M8 8.0
1.0 AN 3.2 23 37 3.8 27
1.5 59 6.0 43 70 7.1 51
9T M10 10.0
1.25 62 6.3 46 74 7.5 54
1.75 98 10.0 72 118 12.0 87
M12 12.0
1.25 108 11.0 80 137 14.0 101
M14 14.0 1.5 177 18.0 130 206 21.0 162

1. Special parts are excluded.
2. This standard is applicable to bolts having the following
marks embossed on the bolt head. *: Nominal diameter
Grade Mark
r ar| M 6
AT e 4 T— Nominal diameter of bolt threads (Unit: mm)
7 U UOU USRI 7

Metric screw threads
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PREPARATION

SPECIAL SERVICE TOOL

Tool number

Tool name Description
EG17650301 €
Radiator cap tester i
adapter 5 1
&
COMMERCIAL SERVICE TOOL
Tool name Description

Spark plug wrench

Wrench with a magnet
to hold spark piug

16 mm ‘

(0.63 in) ‘

[/

SEM294A




PRE-DELIVERY INSPECTION ITEMS

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

country.

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

UNDER HOOD — engine off

[ ] Radiator coolant level and coolant hose connec-
tions for leaks

[ ] Battery fluid level, specific gravity and conditions
of battery terminals

[] Drive belts tension

[ Fuel filter for water or dusts, and fuel lines and
connections for leaks

[ Engine oil level and oil leaks

[ ] Clutch and brake reservoir fluid level and fluid
lines for leaks

l::l Windshield and rear window washer and headlamp
cleaner reservoir fluid level

[ Power steering reservoir fluid level and hose con-
nections for leaks

ON INSIDE AND OUTSIDE

[ ] Remove front spring/strut spacer (If applicable)

[_] Operation of all instruments, gauges, lights and
accessories - '

[] Operation of horn(s), wiper and washer

Steering lock for operation

Check air conditioner for gas leaks

Front and rear seats, and seat belts for operation

All moldings, trims and fittings for fit and align-

ment '

All windows for operation and alignment

Hood, trunk lid, door panels for fit and alignment

Latches, keys and locks for operation

Weatherstrips for adhesion and fit

[ 1 Headiamp aiming

[ ] Tighten wheel nuts (Inc. inner nuts if applicable)

(] Tire pressure (Inc. spare tire)

[ ] Check front wheels for toe-in

[] Install clock/voltmeter/room lamp fuse (If applica-
ble)

[1 Install deodorizing filter to air purifier (If applicable)

[ Remove wiper blade protectors (If applicable)

pooo ogod

UNDER BODY

[ Manual transmission/transaxle, transfer and differ-
ential gear oil level

[_] Brake and fuel lines and oil/fluid reservoirs for
leaks

(] Tighten bolts and nuts of steering linkage and
gear box, suspension, propeller shafts and drive
shafts

[ Tighten rear body bolts and nuts (Models with
wooden bed only)

ROAD TEST

[ ] Clutch operation

[ ] Parking brake operation

[ ] Service brake operation

[ ] Automatic transmission/transaxle shift timing and
kickdown

[ ] Steering control and returnability

[] Engine performance

[] Ssqueaks and rattles

ENGINE OPERATING AND HOT.

[ JAdjust idle mixture and speed (and ignition
timing*1)

[J Automatic transmission/transaxle fluid level

[JEngine idling and stop knob operation (Diesel only)

FINAL INSPECTION

D Install necessary parts (outside mirror, wheel cov-
ers, seat belts, mat, carpet or mud flaps)

[ 1'nspect for interior and exterior metal and paint
damage

[] Check for spare tire, jack, tools (whee! chock),
and literature

[ ] wash, clean interior and exterior

*1: Not required on models with a direct ignition sys-

tem

MA-3




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) or months, whichever comes {Miles x 1,000) (0.6) (6) (12) (18) (24) (30) (36) (42) (48) Reference page

first. 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 type)* X X MA-16
Change engine oil (Use recommended oil)* Every 5,000 km (3,000 miles) or 6 months MA-16
Change engine oil filterx X X X X X X X X MA-17

Check & adjust mixture ratio (Check mixture ratio only on

EF & EC-25
models bound for areas affected by emission regulations) X X X X X X X X X

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, ciutch & automatic transmission fluid level X X x X x X X X MA21,22, 24
& leaks*
Change brake fluid= X X MA-24
Check brake booster vacuum hoses, connections & check valve X X MA-24
Check power steering fluid & lines X X X X X X X X MA-26
Under vehicle
Check brake, clutc_h & exha}ist systen.vs for proper attachment, X X % X X % X X MA-21, 24
leaks, cracks, chafing, abrasion, deterioration, ete.
Check oil level in manual transmission & differential gear X X X X X X X X MA-21,23
Check steering gear & linkage, axle & suspension parts, propeller
K - MA-23, 26
shaft & drive shafts for damaged, loose & missing parts X X X X X
o FA-5, RAS5, 7
& fubrication*
Qutside and inside
Check wheel alignment. If necessary, rotate & balance wheels X X X X 'l\:n:'és' 26
Check brake pads, discs & other brake components for wear,
deterioration & leaks* X X X S X X X X MA-25
Lubricate locks, hinges & hood fatchx 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 f |
9 cluten for free play, X X X X X X X X LS5 BR729

stroke & operation

NOTE: Maintenance items with “** should be performed more frequently according to “Maintenance under severe driving
conditions’’,

Check: Check. Correct or replace if necessary.
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PERIODIC MAINTENANCE (Except for Europe)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. if the
vehicle is mainly operated under severe driving conditions as shown below, more frequent maintenance
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F — Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
| — Driving with frequent use of braking or in mountainous areas
- Mo
Driving condition Maintenance item Maunten.ance a_lntenance Reference page
operation interval
AL L Lo Air cleaner filter Reptace MA-16
More frequently
ABCD. . . . . Engine ail Replace MA-16
A B CD. . . . . Engine oil filter Replace Every 5,000 km
(3,000 miles) or 3 months MA-17
A . . . E . . L Fuel filter Replace Every 20,000 km MA-16
F . . . Brake fluid Replace (12,000 miles) or 12 months  pA24
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 FA5, RAL, 7
A. €C . . . GHI Brake pads, discs & other brake Check MA-25
components Every 5,000 km -
(3,000 miles) or 3 months
G . . Lock, hinges & hood latch Lubricate - MA=27

Maintenance operation: Check = Check. Correct or replace if necessary.
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PERIODIC MAINTENANCE (For Europe except U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent

maintenance will be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

STANDARD & THE FIRST FREE SERVICES

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Perform the standard service on a yearly Months — 12 24 36 - 48

basis, but on a mileage basis when driving krn x 1,000 1 20 40 60 80 Reference page

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
Replace 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
Replace spark plugs

Nan-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 lings*2 X X MA-19
Chassis and body Underhood
Check brake & clutech 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
e oo SN, 65k, F XX wana
Check oil level in manual transmission & differential gearx X X MA-21, 23
Check steering gear & linkage, axie & suspension parts, propeller shaft,
drive shafts & exhaust system for damaged, loose & missing parts, X X X r:§1Rias 276
lubrication & leaks* ‘ '
Outside and inside

Check wheel alignment. If necessary, rotate & balance wheels X X X X '::n:__azE' 26
g:::rli(oljgfizenp;c:;ii:fs & other brake components for wear, x % - x MA-25
Chéck seat belts, buckles, retractors, anchors & adjuster X X MA-27
ghoe::rfav:;tnbrake, parking brake & clutch for free play, stroke X X X X CLS5, BR7, 29
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.
*1: Non-catalyzer models only *2: Catalyzer models only
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PERIODIC MAINTENANCE (For Europe except U.K.)

ENGINE OIL SERVICE

MAINTENANCE OPERATION

Perform at the specified time or mileage, Months — 6 12 18
whichever comes first. km x 1,000 1 10 20 30

(Miles x 1,000) (0.6) (6) (12) (18)

MAINTENANCE INTERVAL

24 30 36 42
40 50 60 70

48

Reference page
80 pag

(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 filterx X X X

X X X X

X MAA17

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
Maintenance Maintenance
- o . . .
Driving condition Maintenance item operation interval Reference page
Standard service
A Air cleaner filter Replace MA-16
A . E . . . . Fuel filter Replace MA-16
_ Every 12 months or MA-24
F. . . Brakefluid Replace 20,000 km {12,000 miles)
G H . Steering gear & linkage, faxle &fsus;;ension Check MA-21, 23, 26
parts, propeller shaft, drive shafts & exhaust FA-5, RA5, 7
sy stem
C H . Automatic & manual transmission oil, Replace Every 24 months or MA-22 23
& differential gear oil 40,000 km (24,000 miles) :
A. C G H |  Brake pads, discs & other brake components Check Every & months or MA-26
10,000 km (8,000 miles)
Engine oil service
AABCD. . . . . 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.
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PERIODIC MAINTENANCE (For U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surface, individual driving habits and vehicle usage, additional or mare 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 miles Miies x 1,000 0.6 9 18 27 36 45 54 63 72
\ . Reference page
(kilometers) or months, whichever comes (. » 1 00p) (1) (15) (30) (45) (B0) (75) (90) (105) (120)
first. Months - 6 12 18 24 30 36 42 48
ENGINE MAINTENANCE Under bonnet and under vehicle
Replace timing belt Every 60,000 miles (100,000 km) EM-9
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Check coaling 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 X MA-16
Change engine oil (Use recommended oil) & oil filter+ Every 4,500 miles (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 paositive crankcase 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 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
ey S oo o mar, e, ok, X X X X X XX waan
Check oil level in manual transmission & differential gearx X X X X MA-21, 23
Check steering gear & linkage, axle & suspension parts, propeller MA21 23 28
shaft, drive shafts & exhaust system for damaged, loose & missing X S X X X Fas, RAS 7
parts, lubrication & leaksx
Qutside and inside
. MA-25, 26
Check wheel alignment. If necessary, rotate & balance wheels X X X X FA-6
Check brake pads, disc & other brake compaonents for wear,
deterioration & leaks* X X X X X X X MA-25
Check seat belts, buckles, retractors & adjuster X X X X MA-27
‘(;S:::akﬁ?not brake, hand brake & clutch for free play, stroke & X X X % X X x X CLS. BR-7. 29
Check body carrosion 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 UK.)

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 Malntenfance M;intenance Reference page
operation interval
AL L L L L. Air cleaner filter Replace MA-16
More frequently
A B CD Engine oil & oil filter Replace MA-16, 17
c . . F . Automatic & manual transmission oil, Replace Every 36,000 miles MA-22 23
differential gear oil {60,000 km) or 24 months !
E F . Steering gear & tinkage, axle & suspension Check Every 9,000 miles
t iler shaft, dri hafts & exh {15,000 km) or 6 th MA-21, 23,26
parts, propeilter shaft, drive shafts & exhaust , or 6 months FA5 RAS, 7
system
A . C . E F G Brake pads, discs & other brake components Check Every 4,500 miles MA-25

(7,500 km) or 3 months

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

General maintenance includes those items which should be checked during the normal day-to-day operation
of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform the
checks and inspections themselves or they can have their NISSAN dealers do them for a nominal charge.

Item Reference pages

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

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

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

Doors and engine hood Check that all doors, the engine hood, the trunk lid and back door
operate properly. Also ensure that all latches [ock securely. Lubricate if necessary. Make sure

that the secondary latch keeps the hood from opening when the primary latch is released. MA-27
When driving in areas using road salt or other corrosive materials, check for lubrication

frequently.

Tire rotation Tires should be rotated every 10,000 km (6,000 miles). MA-26

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

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

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

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

Free play: Less than 35 mm (1.38 in)

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

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

Engine coolant level Check the coolant level when the engine is cold. MA-13
Engine oil level Check the level after parking the vehicle on a level spot and turning off the MA-16
engine.

Brake and clutch fluid level Make sure that the brake and clutch fluid level is between the MA-21 24

“"MAX" and “MIN” [ines on the reservoir.

Battery Check the fluid level in each cell. It should be between the “MAX’" and “MIN” lines. -
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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 at
API SF/CC, SF/CD, SE or SG™
Without oil filter 31 2-3/4 qt
. . . Anti-freeze coolant
. - 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 APl GL-5*
Automatic transmission fluid 7.9 7 gt
Type DEXRON™
Power steering fluid 0.9 3/4 qt
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”.
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RECOMMENDED FLUIDS AND LUBRICANTS

SAE Viscosity Number

Outside Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change
GASOLINE ENGINE OIL GEAR OIL
OC OF
q 4\4\ °c ,_]DF 140
+ao0| [loaf - - —————— ———1 Ry R} 90
: +40|| +104f — — — — R
5 g
Lo
zl e ™~ +30|}+86 b — — 4} i
H15| IS ————— F_W_\ g l“% §
T E 3| s +10|]]+s0 L 4 K4 L4 +4 ¢+
o|||+32 I off}+32
777 AR AT A AR ? ) 1/ %LV/////////,
™ | | - .
-0||jrra - ~%-~ s I | [ 85W
-20(]|-4 F-4&F- + #L
—291l1-204 &4 E
-30|{[-22}- "\} * Not recommended }5{}0{35{90
@ for sustained high L @ ) SOW-90
N/ speed driving 10005 110003
@ For warm and cold areas: 10W-30 is prefera- ® For warm and cold areas: 75W-90 for trans-

ble for ambient temperatures above -20°C
(-4°F).

® For hot areas: 20W-40 and 20W-50 are suita- ®

ble.

e For turbo engines: 5W-20 is not recommend-
ed. 5W-30 should be used only under ex-
tremely cold conditions.
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mission and 80W-90 for differential carrier
are preferable.

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




ENGINE MAINTENANCE

Power steering  Lock nu_.t \\ ”t i T ChECKIng Drlve Belts
W oil pump pulley . ) m } 1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,
pj‘lf};p“mp'“\ b/’ Adjust replace with a new one.
/;%49 2. Inspect drive belt deflections by pushing on the belt midway
/. Adiusting nut between pulleys.
Alternator ( A/C compressor Adjust if belt deflections exceed the limit.
pulley Crank _/ " pulley ¢
rank —/ " Belt deflection: . .
pulley |dter pulley ,@7 Unit: mm (in)
w : Checking point Lock nut —/_/6'3 Adjust Used belt deflection
Adjusting bolt O Set deflection
SMA2898B Limi Adjusted of new belt
imit .
deflection
45-55 4-5
31
Alternator 8(031) (0177-0217) | (0.16-0.20)
Air conditioner 7-9 6-8
1 K
compressor 2(0.47) (0.28 - 0.35) (0.24 - 0.31)
Power steering oil 10-12 g9-11
pump 15 (0.59) (0.39 - 0.47) (0.35 - 0.43)
Applied pushing force 98 N (10 kg, 22 ib)

Inspect drive belt deflections when engine is cold.

Changing Engine Coolant

WARNING:
To avoid being scalded, never change the coolant when the

= il Bl I e ine is hot.
c “l=lgle ? engine is
AR AR AN 1. Move heater “TEMP" control lever all the way to “"HOT"”

%OFF1 2 3 4 COLpe——==—HOT

“@} s [‘%] | position.

Temperature control lever

SMA9908B

2. Open drain cock at the bottom of radiator, and remove
radiator cap.
e Be careful not to allow coolant to contact drive belts.

s

Remove cylinder block drain plug.

Close drain cock and tighten drain plug securely.

Fill radiator with water and warm up engine.

Stop engine and wait until it cools down.

Repeat step 2 through step 6 until clear water begins to
drain from radiator.

8. Drain water.

e Apply sealant to the thread of drain plug.

[C): 54 - 74 N.m (5.5 - 7.5 kg-m, 40 - 54 ft-1b)

No oK
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ENGINE MAINTENANCE

Radiator

[111]

L1
1T

SMA1828

—— —
4
—
- —{
—
——
—
—
— ]

-1 MAX,

R s AR

sMA4128

5LCB13

SMA871B

Changing Engine Coolant (Cont’d)
9. Fill radiator with coolant up to specified level.

Follow instructions attached to anti-freeze container for

mixing ratio of anti-freeze to water.

Coolant capacity (With reservoir tank):
7.0 ¢ (6-1/8 Imp qt)

Pour coolant through coolant filler neck slowly to allow air in
system to escape.

10. Remove reservoir tank, drain coolant, then clean reservoir
tank.

11. Fill reservoir tank with coolant up to “MAX" level.

12. Run engine and warm it up.

13. Stop engine and cool it down, then add coolant as neces-
sary.

Checking Cooling System

CHECKING HOSES
Check hoses for improper attachment and for leaks, cracks,
damage, loose connections, chafing and deterioration.

CHECKING RADIATOR CAP

Apply pressure to radiator cap with cap tester to see if it is
satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.78 -~ 0.98 bar, 0.8 - 1.0 kg/cm’®, 11 - 14 psi)

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

SMAQ90A

—« p— 3mm (0.12in)

R i 5

@®

[T Fuel hose clamps
1.0-15Nm

(0.10 - 0.15 kg-m,
0.7 - 1.1 ft-lb)

SMABO4A

(@S

(

I3
hY

((

Checking Cooling System (Cont’d)
CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system with cap tester to check
for leakage.
Testing pressure:

98 kPa (0.98 bar, 1.0 kg/cm’, 14 psi)
CAUTION:
Higher pressure than the specified value may cause damage
to radiator.

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.

Y ‘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.
Euel 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’.
£ /xj e

e A
. STE S SMAQ93B

N

Changing Air Cleaner Filter

Viscous paper type

The viscous paper type filter does not need cleaning between
renewals.

Changing Engine Oil
WARNING:
Be careful not to burn yourself, as the engine oil is hot.
1. Warm up engine, and check for oil leakage from engine
components.

2. Remove drain plug and oil filler cap.
3. Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):

With oil filter change
3.5 ¢ (3-1/8 Imp qt)

SMA9958 Without oil filter change
3.1 ¢ (2-3/4 imp qt)

Filler cap
- = )

Drain plug

CAUTION:
® Be sure to clean drain plug and install with new washer.
' Drain plug:
[0): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
® Use recommended engine oil.




ENGINE MAINTENANCE

Refill oil to

“H" tevel.

Do not overfill,

SMA672B

SMAD010

2/3 of a turn

SMA2298

Changmg Engine Oil (Cont’d)
Check oil level.

5. Start engine and check area around drain plug and oil filter
for oil leakage.

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

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 and Changing Spark Piugs (Cont'd)
2.

Disconnect harness connector between ignition coil and
power transistor.

3. Remove ignition coil bracket fixing bolts and pull out this
bracket with ignition coils.

. ] 4. Remove spark plugs with suitable spark plug wrench.
Wrench with a magnet .
to hold spark plug — For model with catalyzer —

Spark plug (Platinum-tipped type):
Standard type PFR6A-11
Hot type PFR5A-11
10,63 in) Cold type PFR7A-11

[0:20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

SEM294A

} ® Checking and adjusting plug gap are not required between
renewals.
® Never use a wire brush for cleaning.
@ If plug tip is covered with carbon, spark plug cleaner can
be used.
Cleaner air pressure:
Less than 588 kPa
(5.9 bar, 6 kg/cm’, 85 psi)
Cleaning time:
Less than 20 seconds

5 lines SMAB738

— For model without catalyzer —
Spark plug (Conventional type):
Standard type BCPR6ES-11
Hot type BCPRS5ES-11
Cold type BCPR7ES-11

Side electrode When using conventional type spark plugs, check spark plug
gap. (Non-catalyzer models only)
Ié‘f Gap:
Gap 1.0 - 1.1 mm (0.039 - 0.043 in)
Spark plug:
[3J:20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)
SMAA476
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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.

SMA048

Checking Vacuum Hoses and Connections

Check vacuum- hoses for improper attachment and for leaks,
cracks, damage, loose connections, chafing and deterioration.

Checking Vapor Lines

1. Visually inspect vapor lines for improper attachment and for
cracks, damage, loose connections, chafing and deteriora-
tion.

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

Refer to “EVAPORATIVE EMISSION CONTROL SYSTEM” in
EF & EC section.

—
i _Vapor line \ -

1 / -
i .
e f___H/ SMA9978

L MA-19




CHASSIS AND BODY MAINTENANCE

@ ;;

Drain plug

-0

SMA2R55A
1.
5MAA430A
Front side 2.
Hot: 50-80°C O.K.
(122 - 176°F)
« Reverse side
Cold: 30 -50°C
ad (86 - 122°F) 1)
A 0.K. SMAB98B 2)
3)
4)
5)
6)
Do
3.

Check fluid for contamination.
SMAB53R

Changing M/T Oil

Drain oil and refill with new gear oil.
Check oil level.

Qil capacity:
24 Q (4-1/4 Imp pt)
Drain plug:

[3): 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Checking A/T Fluid

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

. ' “~ 1. Drain fluid by removing oil pan.
A 2. Replace gasket with new one.
) % 3. Refill with fluid and then check fluid level.
Oil capacity (With torque converter):
79 ¢ (7 Imp qt)

P ol

AN T

H¢ "‘ X
vava swao21e

Checking Propeller Shaft

Check propeller shaft and center bearing for damage, looseness
or grease leakage.

If greasing points are provided, supply grease as necessary.
Refer to section PD.

‘ : Check tightening torque.
SMA9228

Checking Differential Gear Oil

1. Check differential carrier for oil leakage.

SMAQ12C

2. Check oil level.
Filler piug:
[3):59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-Ib)

SMA2Z57A

Changing Differential Gear Oil
1. Drain oil and refill with new gear oil.
2. Check olil level.
Oil capacity:
1.8 ¢ (3-1/8 Imp pt)

Drain plug:
Drain plug {DJ: 59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-lb)
Q3
SMA363A
|
!
? MA-23




CHASSIS AND BODY MAINTENANCE

IUUOUTU

AN
H!HN/?/\QSBMQQA

Checking Brake Fluid Level and Leaks

® |[f 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.

MA-24




CHASSIS AND BODY MAINTENANCE

Checking Disc Brake
® Check condition of disc brake components.

ROTOR
® Check condition and thickness.

Unit: mm {in)

Front Rear
Except Except
Europe Europe Europe Europe
SMA260A
Disc brake type CL18VvB CL25VA CLOH ADS
Standard thickness 18.0 (0.709) | 22.0 (0.866) 9.0 (0.354)
Minimum thickness 16.0 (0.630) | 20.0 (0.787) 8.0 (0.315)

CALIPER
® Check operation and for leakage.

SMA922A |
PAD
® Check for wear or damage.
Unit: mm (in)
Front Rear

e I
Disc brake type cL18VvB CL25VA CL9H AD9
Standard thickness 10.0 (0.394) | 11.0(0.433) | 9.5 (0.374) 10.0 (0.394)

L SMAB478 Minimum thickness 2.0 (0.079}

Balancing Wheels

® Adjust wheel balance using road wheel center.
Wheel balance (Maximum allowable unbalance
at rim flange):
Refer to S.D.S.
Tire balance weight: Refer to S.D.S.




CHASSIS AND BODY MAINTENANCE

Tire Rotation

Right frant Right rear ® Do not include the T-type spare tire when rotating the tires.
Wheel nuts:
g Spare [OJ: 98 - 118 N-m

- C:::::D
\:\ tire (10.0 - 12.0 kg-m, 72 - 87 ft-Ib)

S —

Left front Left rear

SMABOOEJ

Checking Steering Gear and Linkage
STEERING GEAR

® Check gear housing and boots for looseness, damage or
grease leakage.
® Check connection with steering column for looseness.
STEERING LINKAGE
® Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.
<:j : Check grease leakage.

‘ : Check tightening torque.

SMA8518

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

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

SS8T1078B
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[ CHASSIS AND BODY MAINTENANCE

LUBRICATING LOCKS, HINGES AND HOOD LATCHES

SMAQ4A5C

CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS

CAUTION:

1. If the vehicle is collided or over-
turned, replace the entire belt as-
sembly, regardless of nature of
accident,

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

3. i1f webbing is cut, frayed, or dam-
aged, replace belt assembly.

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

5. Use a NISSAN genuine seat belt
assembly.

[OJ Anchor bolt
24-31 N'm

(2.4 - 3.2 kg-m, 17 - 23 ft-lb) /
Check function of buckies

and tongues when bucklied
and released.

Check anchors for loose mounting.

Check retractor
for smooth

Rear seat belt

Front seat belt
SMAOD46C
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Checking Body Corrosion

Visually check the body sheet metal panel for corrosion, paint damage (scratches, chipping, rubbing, etc.)
or damage to the anti-corrosion materials. In particular, check the following locations.

Hemmed portion

Hood front end, door lower end, trunk lid rear end, etc.

Panel joint

Side sill of rear fender and center pillar, rear wheel housing of rear fender, around strut tower in engine
compartment, etc.

Panel edge

Trunk lid opening, sun roof opening, fender wheel-arch flange, fuel filler lid flange, around holes in panel,
etc.

Parts contact

Waist moulding, windshield moulding, bumper, etc.

Protectors

Damage or condition of mudguard, fender protector, chipping protector, etc.

Anti-corrosion materials

Damage or separation of anti-corrosion materials under the body.

Drain holes

Condition of drain holes at door and side sill.

When repairing corroded areas, refer to the Corrosion Repair Manual.
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SERVICE DATA AND SPECIFICAITONS (S.D.S.)

INSPECTION AND ADJUSTMENT
Drive belt deflection

Engine Maintenance

Unit: mm {in}

Cooling system

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

Radiator cap relief pressure

78 -98

{(0.78-098,0.8-1.0,11-14)
Used belt deflection .
) Set deflection Cooling system leakage testing 98 (0.98,1.0, 14)
Limit Adjust_ed of new belt pressure
deflection
45-55 4-5
Alternator 8 (0.31) {0.177 )
.0.217) (0.16 - 0.20)
Air conditioner 12 (0.47) 7-9 6-8 TIGHTENlNG TORQUE
compressor (0.28 -0.35) | {0.24 -0.31) Unir Nom kg b
Power steering 10-12 9-11
0 i i - 0-40 22-29
oil pump 15 {0.59) (0.39-0.47) | (0.35-043) Qil pan drain plug 29 -39 3.0
Spark plug 20-29 20-3.0 14 .22
Applied pushi
fOFll-Sel pushing 98 N (10 kg, 22 ib) Crank angle sensor 7-8 07-08 51-58
Crankshaft pulley 142 - 152 145-156 105-112
Timing belt tensioner 22-29 22-30 16 -22
pulley nut
Coolant and oil capacity
Unit: 2 (lmp qt)
Coolant (with reservoir tank) Approx. 7.0 (6-1/8)
Reservoir tank 0.7 (5/8)
£ngine ail
With oil filter change Approx. 3.5 (3-1/8)
Without oil filter change Approx. 3.1 (2-3/4)
. Spark plug
‘ Platinum-tipped type (For model with catalyzer)
Standard type PFRBA-11
Hot type PFRBA-11
Cold type PFR7A-11
Conventional type (For model without catalyzer)
Standard type BCPRGES-11
i Hot type BCPRBES-11
!
) Cold type BCPR7ES-11
| Gap mm (in) 1.0-1.1 (0.039-0.043)
¢
i
b
L e -




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

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT:

Clutch
Unit: mm (in)
Maodel R.H.D. L.H.D.
, 182 - 192 186 - 196
P height “H"’
edal free height (7.17 - 7.56) (7.32-7.72)

Pedal free play “"A""

1.0-3.0 (0.039-0.118)

Front axle and front suspension (Unladen)*

Camber degree —1°25"t0 5’

Caster degree 5°55' - 7°25°

Toe-in mm (in) 0-2(0-0.08)
(Total tee-in)  degree 0 -12'

Kingpin inclination
degree

12°25' - 13°55’

Front wheel turning angle
Full turn

Except Europe

LH.D. Europe L.H.D.

Inside/Qutside
degree

39° -43°/33°

36° -40°/32°

.

o Tankful of fuel, radiator coolant and engine oil full, Spare tire,

jack, hand tools, mats in designated position.

Rear axle and rear suspension (Unladen)*

Camber degree —1°40° 10 —0°40’
Toe-out mm (in) 0-5(0-0.20)
(Total toe-out) degree 0 -28

-

¢ Tankful of fuel, radiator coolant and engine oil full, Spare tire,

jack, hand tools, mats in designated position.

Wheel bearing

Front Rear
Wheel bearing axle end 0.03 (0.0012) 0.05 {0.0020)
play mm (in) or less or less
Wheel bearing lock nut
Tightening torque 147-216 235-314
9 N_mg(kg_r‘: fedb) (15 - 22, (24 - 32,
‘ 108 - 159) 174 -231)

Brake
Unit: mm (in)
Disc brake
Pad
Standard thickness
CL18VB 10.0 (0.394)
CL25VA 11.0 (0.433)
CL9H 9.5 (0.374)
AD9 10.0 (0.394)
Minimum thickness
CL18VB, CL25VA 2.0 (0.079)
CL9H, AD9 2.0 (0.079)
Rotor
Standard thickness
CcL18VvB 18.0 (0.709)
CL25VA 22.0 (0.866)
CL9H, AD9 9.0 (0.354)
Minimum thickness
CL18VB 16.0 (0.630)
CL25VA 20.0 (0.787)
CL9H, AD9 8.0 (0.3156)
Pedal
Free height
M/T L.H.D. 177 - 187 (6.97 - 7.36)
R.H.D. 178 - 188 (7.01 - 7.40)
A/T LHD. 186 -196 (7.32 - 7.72)
R.H.D. 188 - 198 (7.40 - 7.80)
Free play 1-3{0.04-0.12)
Depressed height
[under force of 490 N (50 kg, L.HD R.H.D.
110 ib) with engine running]
Except Europe M/T 90 (3.54) 95 (3.74)
Qor more or more
AT 100 (3.94) 100 (3.94)
or more or more
Europe M/T 85 (3.35) 90 (3.54)
or more or more
AT 95 (3.74) 95 (3.74)
or more or more

Parking brake
Number of natches
[at pulling force 196 N
{20 kg, 44 b))
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont’d)

Wheel balance

Wheel balance
(Maximum allowable unbalance 10 (0.35)
at rim flange) g (0z)

5-60 (0.18 - 2.12)

Tire balance weight
9 9 loz) Spacing 5 (0.18)

TIGHTENING TORQUE

unit N-m kg-m ft-lb
Clutch

Pedal stopper lock nut 16 - 22 16-2.2 12-16

Cluteh switch lock nut 12 -15 12-156 9-11
Manual transmission

Drain and fitler plugs 25 - 34 25-35 18 - 256
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 - 143 126-14.6 91-106

Rear axle and rear

suspension
Toe adjusting pin 69 - 88 7.0-9.0 51-65
Camber adjusting pin 69 -88 7.0-9.0 51-65
Brake system
Air bleed valve 7-9 07-09 6.1-65
Brake lamp switch lock  12-15 1.2-156 9-11
nut
Brake booster input 16 - 22 16-22 12 -16

rod lock nut

Wheel and tire .
Wheel nut 98 - 118 10.0- 12,0 72-87
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number

Description
Tool name

ST05015000 When overhauling engine
Engine stand assembly
(1) ST05011000
Engine stand
(@) ST05012000
Base

Engine attachment

assembly

) KV10108101
Engine attachment

@ KV10106500
Sub-attachment

KV 10107901
Valve lip seal puller

Displacement valve lip seal

KV10111300 Disassembling and assembling valve
Valve spring () components
N

compressor

(D KV10107501 Installing valve lip seal
Valve lip seal drift

@ KV10111400
Valve oil seal drift
attachment

EM-2




PREPARATION

Tool number

Description
Tool name
KV10111100 Removing oil pan
Seal cutter
\
WS39930000 Pressing the tube of liquid gasket

Tube presser

EM03470000
Piston ring compressor

Installing piston assembly into
cylinder bore

$T16610001
Pilot bushing puller

Removing crankshaft pilot bushing

KV 10107080

Piston pin press stand

(I KV10107010
Center shaft

(2) ST13030020
Stand

(3) ST13030030
Spring

@ KV10107020
Cap

(® ST13030051
Drift

Disassembling and assembling piston
with connecting rod

KV10113700
Exhaust gas sensor
wrench

Removing and installing
exhaust gas sensor

EM
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PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name

Description

Spark plug wrench

|
lm

16 mm -
(0.63 in) —

Removing and installing spark plug

Pulley holder

Holding camshaft pulley while
tightening or loosening camshaft bolt

Valve seat cutter set

Finishing valve seat dimensions

Piston ring expander

Removing and installing piston ring

Valve guide drift

Removing and installing valve guide

Intake & Exhaust: AB

A =95mm \ P
(0.374 in) dia. \ A%
B =55 mm N \
{0.217 in) dia. % \
Valve guide reamer Reaming cylinder head for oversize
Y valve guide (1D .
O Reaming valve guide inner @).

'%%me 11700)

D, -
,‘xueﬂ% T
' Intake & Exhaust:
D, =6.0 mm
(0.236 in) dia.
D, =10.2 mm

Ds (0.402 in) dia.




OUTER COMPONENT PARTS

Gasket $39 [ 3040 (3.1-4.1,22-30)

Collector cover
[ Clie-21

(1.6-2.1,12-15)

[T} 20 -25 (2.0 - 2.6, 14 - 19)
Intake manifold collector/ ‘\

Gasket b::i]

Throttle chamber

[ 18-22
- 16)
/ —

(1.8 - 22,13
Air rEQU|at0r > A_A,C, valve

e
8.3 (0.85,6.1) T
© = Cg%g/@ 8.3(0.85,6.1)
. Stay QOrnament cover
/i; -
Q-ring #, T '
NS Q r é? Rocker cover
Insulator ~.Z J/f/’”////"'
7 =
\\ -4 /? @ f\_

~ Starter motor

[DJ 2 Gasket Q

N 0.2.04,14.29) &
[

Fuel injector —=<

R @&
\
Insulator -
() 20-25 Q \ B 10-12
(2.0 - 2.6, G (1.0-1.2,7-9)
14-19) WCa\
@ _ >
N
-
Alternator . Spark plug
[q14.17 : [ 20-29 Heat shield
(1.4-1.7,10-12) {2.0-3.0, cover

L&, Exhaust gas

sensor (For catalyzer
model only)

[ 40 - 50
@ ﬁ (4.1-5.1,30 - 37)

80
[ 49 .59 @/}T
(5.0 - 6.0, 36 - 43)

Crank angle _.
sensar

7 8(0.7-0.8,5.1-5.8)~

/ /
/ 0] 37- 48 (3.8- 4.9, 27 - 35)—/
L washer
L1} 142-152 (145 - 155, 105 - 112) Lock piate |

[0) 25-39 (25 - 4.0, 18 - 29)

[UJ : N-m (kg-m, ft-Ib)

SEM352C

EM
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COMPRESSION PRESSURE

transistor
@

—

Measurement of Compression Pressure

1.

n

10.

Warm up engine.

Turn ignition switch off,

Release fuel pressure.

Refer to "Releasing Fuel Pressure’ in section EF & EC.
Remove all spark plugs.

Disconnect power transistor harness connector.

Attach a compression tester to No. 1 cylinder,
Depress accelerator pedal fully to keep throttle valve wide
open.
Crank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown above.
Always use a fully-charged battery to obtain specified
engine revolution.
Compression pressure:
kPa (bar, kg/cm’, psi)/rpm
Standard
1,177 (11.77, 12.0, 171)/350
Minimum
981 (9.81, 10.0, 142)/350
Differential limit between cylinders
98 (0.98, 1.0, 14)/350

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

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

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

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

gasket.

EM-6




OIL PAN

Removal

1. Drain engine oil.

2. Remove front stabilizer bar.

3. Loosen front engine mounting nuts. (Do not loosen com-
pletely.)

4. Lift up engine slightly using engine slingers.

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

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

\\&d ; (2) Slide Tool by tapping its side with a hammer, and remove oil
— : pan.

SEMB884A

Installation

1. Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

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

-~ 2. Apply liquid gasket to oil pump gasket and rear oil seal
N T retainer gasket.

15

’ (0.59}
5 (0.20)?__{

SEM356C Unit: mm (in)

EM
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OIL PAN
Installation (Cont’d)

3. Apply a continuous bead of liquid gasket to mating surface
of oil pan.
® Use Genuine Liquid Gasket or equivalent.

Tube presser

SEM3518B

® Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

Cut here.

. 4

Liquid gasket

SLC306

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.

7 mm (0.28 in)

Groave h
Bolthole sevg0os

EM-8




TIMING BELT

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

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

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

Rear timing belt cover

Camshaft
sprocket

Crank angle 4-19
sensor [DJ !
(1.4 -1.9,10 - 14)

Tensioner

pulley -

g ‘ g
GPD/ 5 @"
Sl . (J22-29 _/. g
&, 3 /

(2.2-3.0,16 - 22)

/
<)
[0)31-42 W
(3.2-4.3,
23-31) i
Idier pulley )

/%AQQ— Rear sprocket plate

Crankshaft sprocket

/@ Front sprocket

plate

7-8
(0.7-0.8,5.1-58)

Front timing
belt cover

{0 142152 (14.5 - 155,105 - 112)

Number of cogs between
timing marks.

[C): N-m (kg-m, ft-ib)
1 SEMS118

EM
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TIMING BELT

Front upper
timing belt cover

/
o
Q
_1_7,
_I)I SEMS5128

Q_\j PRy \‘ \\“ Y _\:-:4,,%'\ ~
GaY

- N:;%/)j%’&?gseni\_\ﬂ”;ETf Z

/S

&
/ -
=
gﬁ%msus

R

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.

il 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.

8. Set No. 1 piston at T.D.C. on its compression stroke.
9. Remove crankshaft pulley.

10. Remove front lower timing belt cover.
11. Loosen timing belt tensioner nut, turn tensioner, then
remove timing belt.




r TIMING BELT

Inspection {

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

Item to check Problem Cause
. |
Tooth is broken/ ® Camshaft jamming ‘
root is - . .
tooth ro ® Distributor jamming
cracked.
Damaged camshaft/crankshaft oil seal
SEM3944
Back surface is ® Tensioner jamming
cracked/worn, )
® Overheated engine
, ® |Interference with belt cover
SEM395A
Side surface is worn. ® |mproper installation of belt

® Malfunctioning crankshaft pulley plate/
timing belt plate

® Belt corners are worn and round.

® Wicks are frayed and coming out.  gemzgga

Teeth are worn. ® Poor belt cover sealing
® Coolant leakage at water pump
® Camshaft not functioning properly
® Distributor not functioning properly
® Excessive belt tension
Rotating direction
® Canvas on tooth face is worn down.
® Canvas on tooth is fluffy, rubber layer is
worn down and faded white, or weft is
worn down and invisible, SEM397A
Qil/Coolant or water is ® Poor oil sealing of each oil seal

stuck to belt. ® (Coolant leakage at water pump

® Poor belt cover sealing

EM-11




TIMING BELT

\f@gﬁd I p@g )

SEMSBE178B

SEM5198B

Inspection (Cont’d)
BELT TENSIONER, IDLER PULLEY AND TENSIONER

SPRING

1. Check belt tensioner and idler pulley for smooth turning.
2. Check condition of tensioner spring.

Installation
1. Confirm that No. 1 piston is set at T.D.C. on its compression
stroke.

2. Install tensioner and tensioner spring.
® Turn tensioner fully clockwise with hexagon wrench, and
temporarily tighten lock nut.

3. Set timing belt.
Align timing marks on timing belt and sprockets.

EM-12




TIMING BELT

L: long bolt:
}
S: short bult—\
No mark: mlddle bolt SEM783B

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

Oil seal lip )/Dust seal lip
SEM715A

Suitable tool

SEMS598B

SEMS60B

—7)

: Air

|
I
re

e (@)
D00 © @11 @
=

/8

B " SEM562B

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

o0
Intake side,_ o)

Exhaust side
SEMG552B

Camshaft bracket
No. and direction

SEM554B

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.
[3:9 - 12 Nem (0.9 - 1.2 kg-m, 6.5 - 8.7 ft-Ib)

Tighten camshaft bracket bolts gradually in two or three
stages.

5. Install rear timing cover.
[C}:7 - 8 N-m (0.7 - 0.8 kg-m, 5.1 - 5.8 ft-Ib)

6. Install timing belt tensioner.
Tensioner nut:
[3:22 - 29 Nem (2.2 - 3.0 kg-m, 16 - 22 ft-Ib)

EM-25




CYLINDER HEAD

SEMbB25R

SEMB338B

Knock pin

Cylinder head bolt
washer direction

A 4

Cylinder head side

SEMbE58

Assembly (Cont’d)

7. Install camshaft sprockets.
Sprocket bolt: :
{J:14 - 19 N-m (1.4 - 1.9 kg-m, 10 - 14 ft-Ib)
When tightening bolts, fix camshaft to prevent it from rotating.

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

Installation
1. Set No. 1 piston at T.D.C. on its compression stroke as
follows:

(1) Align crankshaft sprocket aligning mark with mark on oil
pump body.

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

2. Install cylinder head with new gasket.

® Be sure to install washers between bolts and cylinder
head.

® Do not rotate crankshaft and camshaft separately, or
valves will hit piston heads.
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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

hd

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.

b4

By-pass valve is stuck open.

v

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
controlier

Correct or replace rubber hose.

A 4

Y

By-pass valve is stuck closed.

Replace turbocharger assembly.

h 4

Controller diaphragm is broken.
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TURBOCHARGER

Inspection (Cont’d)

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

Probable cause

Corrective action

Oil leak at the connection of lubricating oil passage

¥

Correct the connection.

Qil leak at oil seal of turbine

v

Oil leak at oil seal of compressor

Replace turbocharger assembly.

Worn journal or bearing

¥

1. Inspect turbine and compressor wheel as follows:
® Visually check for cracks, clogging, deformity or other
damage.
® Revolve wheels to make sure that they turn freely without
any abnormal noise or friction.
® Measure play in axial direction.
Play (axial direction):
0.013 - 0.097 mm (0.0005 - 0.0038 in)
SEF7%EEJ
2. Check operation of by-pass valve controller.
/- Mereury manometer ® Move by-pass valve to make sure that it is not sticking or
" r~ By-pass valve controller scratched.
| : ® Measure rod end play of the by-pass valve controller.
f Do not apply excessively high pressure to controller diaphragm.
g By-pass valve controller stroke/pressure:
0.38 mm (0.0150 in)/78.6 - 84.0 kPa (786 - 840 mbar,
& 590 - 630 mmHg, 23.23 - 24.80 inHg)
Compressed || Dial indicator / Always replace the turbocharger as an assembly if necessary.
SEC727B
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ENGINE REMOVAL
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ENGINE REMOVAL

—Do not loosen,
A
< |\

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.
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CYLINDER BLOCK

Rear oil seal Q

[ 98 - 108
(10.0 - 11.0, 72 - 80)

Gasket Q:Q -

Water pump

@ Piston, pin,
rings and
connecting

rod

Snap ring Qw&
Connecting rod bearing %
(3 41-44(4.2-45,30-33)

Q @/ Main bearing

%ﬂ Main bearing cap 0
Pilot converter (A/T)X /

Drive plate (A/T)
Main bearing beam

44 -54
(4.5 -5.5,33 - 40)

Gasket $34

Q Liquid gasket

3 11-14 %
{1.1-1.4,

8-10) . j
Qil strainer

Gasket QM
/

\.
& (X
\ Drain plug
[U] 29-39(3.0-4.0,22 - 29)

[ : N:m (kg-m, ft-Ib)
SEM369C
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CYLINDER BLOCK

V10108101
V10106500

]

Ly

— R
1@ (E\"

SEMB778

SEM360C

N.G. N
et ) \
Feeler —
gauge /o k
/ - Ring
SEMO024A

Feeler gauge

_

CAUTION:

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

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

® When tightening connecting rod bolts and main bearing
cap bolts, apply engine oil to thread portion of bolts and
seating surface of nuts,

Disassembly

PISTON AND CRANKSHAFT

Place engine on a work stand.
Remove timing belt.

Drain coolant and remove water pump.
Drain oil.

Remove oil pan and oil pump.
Remove cylinder head.

2N

N

Remove pistons.

® When disassembling piston and connecting rod, remove
snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

8. Remove bearing cap and crankshaft.

® Before removing bearing cap, measure crankshaft end
play.
® Bolts should be loosened in two or three steps.

Inspection

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.040 - 0.073 mm (0.0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm (0.0012 - 0.0025 in)
Max. limit of side clearance:
0.1 mm (0.004 in)

If out of specification, replace piston and/or piston ring as-
sembly.
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CYLINDER BLOCK

Piston
Press-fit

Th 4
(O]

Ringx

SEMbB99A

SEM1508

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) fength
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

Moving the bore gauge
B as shown, take the
N minimum diameter,

[y

SEM792A

N —

SEM990B

Inspection (Cont’d)
PISTON-TO-BORE CLEARANCE

1.

Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.
Standard inner diameter:
83.000 - 83.050 mm (3.2677 - 3.2697 in)
Wear limit:
0.20 mm (0.0079 in)
Out-of-round (X - Y) limit:
0.015 mm (0.0006 in)
Taper (A — B) limit:
0.010 mm (0.0004 in)

If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.

2.
o

5.

Check for scratches and seizure. If seizure is found, hone it.
If both cylinder block and pistons are replaced with new
ones, select pistons having the same piston grade num-
bers as those punched on the cylinder block upper
surfaces.

Measure piston skirt diameter.
Piston diameter “A":
Refer to S.D.S.
Measuring point “a” (Distance from the bottom):
14 mm (0.55 in)
Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B”:
0.015 - 0.035 mm (0.0006 - 0.0014 in)

Determine piston oversize according to amount of cylinder
wear.

Oversize pistons are available for service.

6.

®

Refer to S.D.S.
Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A".
Rebored size calculation:
’ D=A+B-C
where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)
Install main bearing caps, and tighten to the specified torque
to prevent distortion of cylinder bores in final assembly.
Cut cylinder bores.
When any cylinder needs boring, all other cylinders must
also be bored.
Do not cut too much out of cylinder bore at a time. Cut
only 0.05 mm (0.0020 in) or so in diameter at a time.
Hone cylinders to obtain specified piston-to-bore clearance.

- Measure finished cylinder bore for out-of-round and taper.

Measurement should be done after cylinder bore cools
down.
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CYLINDER BLOCK

fat—— T
pman—— [

P

Taper: A—B

Out-of-round : X —Y
SEM316A

SEM1548

SEMS06A

Inspection (Cont’'d)

CRANKSHAFT

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

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

Out-of-round (X - Y):

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

Less than 0.005 mm (0.0002 in)

3. Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.025 mm (0.0010 in)

BEARING CLEARANCE

Method A (Using bore gauge & micrometer)

Main bearing

1. Set main bearings in their proper positions on cylinder block
and main bearing cap.

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

4. Measure outer diameter “Dm” of each crankshaft main
journal.
5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard:
0.021 - 0.048 mm (0.0008 - 0.0019 in)
Limit: 0.1 mm (0.004 in)
If it exceeds the limit, replace bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.

No®
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CYLINDER BLOCK
Inspection (Cont’d) |
a. When grinding crankshaft journal, confirm that “L" dimen- ‘
sion in fillet rolt is more than the specified limit.
“L”: 0.1 mm (0.004 in)

b. Refer to S.D.S. for grinding crankshaft and available service
parts.

8. If crankshaft, cylinder block or main bearing is reused again,
measure main bearing clearance.
If crankshaft, cylinder block and main bearings are replaced
with new ones, it is necessary to select thickness of main
bearings as follows:

a. Grade number of each cylinder block main journal is
punched on the respective cylinder block.

No. 1 bearing
.6 .
No %o. 4 No.3 No housing

SEM273B grade No.

b. Grade number of each crankshaft main journal is punched
on the respective crankshaft.

SEM565B

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 0 1 2
Crankshaft main
journal grade 1 1 2 3
number
2 2 3 4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number == 1 4+ 2
=3




CYLINDER BLOCK

Crank pin
grade No.

SEMbBG78

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.

Measure outer diameter “Dp” of each crankshaft pin journal.
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”.

ok

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
ping 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.

EM-39




CYLINDER BLOCK

SEM151B

Micrometer

SEMS03A

SEMOG2A

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.
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CYLINDER BLOCK

Piston grade No. Front mark

[::> Engine front

SEMGE88B

Punchmark
side

OE

SEMSE698B

r c Top ring

£ % Oil ring

§ (Upper rail)

5 %

3
Engine =

= UO]I ring

front
or rear

——
) . (Expander)
Piston pin direction

-

Second ring

Qil ring (Lower rail) EM725

le
SR
et

Front SEM617

Engine front <:l

@

Tightening order

SEM361C

Assembly (Cont'd)

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

® Align the direction of piston and connecting rod.

® Numbers stamped on connecting rod and cap correspond
to each cylinder.

® After assembly, make sure connecting rod swings
smoothly.

3. Set piston rings as shown.

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder block
and main bearing cap.

® Confirm that correct main bearings are used. Refer to
“Inspection”.

2. Install crankshaft, main bearing caps and main bearing beam
and tighten bolts to the specified torque.

® Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial
direction.

@ Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward sequentiatly.

® After securing bearing cap bolts, make sure crankshaft

turns smoothly by hand.
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CYLINDER BLOCK
Assembly (Cont’d)

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.3 mm (0.012 in)
If beyond the limit, replace bearing with a new one.

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

® Confirm that correct bearings are used.
Refer to “Inspection”.

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

\
a SEMI59E

EMO03470000
or suitable tool

Install pistons with connecting rods.

Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall by connecting rod.
Arrange so that front mark on piston head faces toward
front of engine.

o0

SEM769B

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

Connecting rod bearing nut:

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

(2) Tighten to 41 to 44 N-m
(4.2 to 4.5 kg-m, 30 to 33 ft-ib)
or if you have an angle wrench,
tighten bolts 60 to 65 degrees
clockwise.

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.4 mm (0.016 in)
If beyond the limit, replace connecting rod and/or crankshaft.
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CYLINDER BLOCK

.

$T16610001
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 x 83.6 (3.268 x 3.291)
Valve arrangement D.OH.C.

Firing order 1-3-4-2

Number of piston rings

Compreassion 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

EM-44




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

CYLINDER BLOCK

Inspection and Adjustment

20 (0.79) — K

60 (2.36)

|
X‘—‘Y L’F 100 (3.94)

SEMS528A

Unit: mm (in)

Standard

Limit

Distortion

0.03 (0.0012)

0.1 {0.004)

Grade 1

83.000 -83.010 (3.2677 -3.2681)

Grade 2

83.010 -83.020 (3.2681- 3.2685)

Inner diameter

Grade 3

83.020 -83.030 (3.2685 - 3.2689)

Cylinder bore

Grade 4

83.030 -83.040 (3.2689 - 3.2693)

Grade b

83.040 -83.050 (3.2693 - 3.2697)

0.2 (0.008)*

Qut-of-round (X —Y)

Less than 0.015 (0.0006)

Taper (A — B)

Less than 0.010 (0.0004)

Difference in inner diameter between cylinders

Less than 0.05 (0.0020)

0.2 {0.008)

Piston-to-cylinder clearance

0.015-0.035 (0.0006 - 0.0014)

Cylinder block height
(From crankshaft center)

204.75 - 204.85 (8.0610 - 8.0649)

0.2 (0.008)**

* Wear limit

** Total amount of cylinder head resurfacing and cylinder block resurfacing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)

CYLINDER HEAD

_+ Camshaft center

H
SEM5708B Unit: mm (in)
Standard Limit
125.9 - 126.1
i 0.2 (0.008)*
Height (H) (4.957 - 4 965) (0.008)
Surface distorsion 0.03 (0.0012) 0.1 (0.004)

* Total amount of cylinder head resurfacing and cylinder block
resurfacing

VALVE GUIDE

L
Exhaust Intake
SEMB718 side side ’ SEM572B
Unit: mem (in)
Standard . Service Limit
Intake Exhaust Intake Exhaust —
Length (L) 40.1 {(1.579) 43.1 (1.697) 40.1 {(1.579) 43.1 (1.697) —
Quter diameter (D) 10.023 - 10.034 (0.3946 - 0.3950) 10.223 - 10.234 (0.4025 - 0.4029) —
iameter (d
Inner diameter (d) 6.000 - 6.018 (0.2362 - 0.2369) -
(Finished size)
Cylinder head hole diameter (a) 9.975 - 9.996 (0.3927 - 0.3935) 10.175 - 10.196 (0.4006 - 0.4014) —
fnterference fit 0.027 - 0.059 (0.0011 - 0.0023) -
. 0.020 - 0.053 0.040 - 0.073 0.020 - 0.053 0.040-0.073
St de cl ) . .
e 10 guide clearance (0.0008 -0.0021) | (0.0016-0.0028) | (0.0008 - 0.0021) | (0.0016 -0.0029) 0.11a.004)
Tapping length (2) 15.1 - 15.3 (0.594 - 0.602) —
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’ SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

VALVE SEAT

Exhaust Intake

valve valve
z oD #0 2
3 2
s RO.S =
N RO.5 {0.020) f {0.020) ~
o =]

2D,
H H

Uneit: mrm {in}

SEMS73B

Unit: mm (in)

Standard

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)

36500 -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)

) 336-338 274-276 336-338 274.276
F diameter (D ' / . -
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) 249 (0.980) 315 (1.240) 24 9 (0.980)
. . 29.85 - 30.15 2285.23.15 29.9 -30.1 2285 -23.15
Valve seat d ! :
alve seat inner diameter (D) (1.1752 - 1.1870) (0.8996 -0.9114) (1.177 - 1.185) {0.8996 -0.9114)
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: mrm (in)
T (Margin thickness) ifter di 30.955 - 30.965
r_i ckne: Vaive lifter diameter (1.2187 - 1.2191)

31.000- 31.013

. . iamet
Lifter guide bore diameter (1.2205 - 1.2210)

SEM188A

Unit: mm (in)

Standard Limit
In 34.0-342
) {1.339 - 1.346) N
Valve head diameter (D)
Ex 280-282
(11021110 B
in 88.8 -89.0 _
' (3.496 - 3.504)
Valve length (L)
89.2-894
Ex. -
(3.512 - 3.520)
In 5.965 - 5,980
© 110.2348-0.2354) -
Valve stem diameter {d)
Ex 5,945 - 5.960
" [ (0.2341 - 0.2346) -
In. 45° 30" —
Valve face angle («)
Ex. 45°30° -
In. 1.3 (0.051)
Valve head margin (T) 0.5 (0.020)
Ex. 1.5 (0.059)
VALVE SPRING
Unit: mm (in)
Standard Limit
Free height (H) 1 43.1(1.697) —
Spring constant
N/mm (ka/mm., Ib/in) 28.4 (2.9, 162) -
Qut-of-square (S) — 1.8 (0.071)
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SERVICE DATA AND SPECIFICATIONS (S$.D.S.)
Inspection and Adjustment (Cont’d)

CAMSHAFT AND CAMSHAFT BEARING

SEM568A EM120

Unit: mm (in)

\ Standard Limit

In. 39.785 - 39.8156 (1.56663 - 1.5675) -
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 journal (D) 27.935 - 27.955 (1.0998 - 1.10086) —
Camshaft runout - 0.05 {0.0020)
Camshaft end play 0.07 - 0.15 (0.0028 - 0,0059) 0.2 (0.008)

a 248 -—

b 240 -

c 0 -
Valve timing (Degree on crankshaft)

d 60 —

] 9 —

f 59 -




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

PISTON, PISTON RING AND PISTON PIN Piston pin
Piston Unit: mm (in)
Piston pin outer diameter (897233 : 3073(7)111)
[ ) . l Interference fit of piston pin to 0-0.004 (0 - 0.0002)
C ] piston pin hole ciearance -0.00 T
[ i|
n_0 )} [ i |
Piston pin to connecting rod 0.005-0.017
c} bearing clearance (0.0002 - 0.0007)

Y
/

Piston ring
SEM493C Unit: mm (in)
Unit: mm (in) Standard Limit
Grade 82.975 -82.985 0.040 - 0.073
No. 1 (3.2667 - 3.2671) Sige Top (0.0016 - 0.0029) 0.1 (0.004)
Grade 82 985 - 82.995 clearance ond 0.030 - 0.063 0.1 (0.004]
No. 2 (3.2671 - 3.2675) {0.0012 - 0.0025) S
Service Grade 82.995 - 83.005 0.25-0.42
: To
(Standard) | No.3 (3.2675 - 3.2679) P (0.0098 - 0.0165) 1.0 (0.039)
Aiston skirt Grade 83.005 - 83.015 0.38 -0.64
diameter (A) No. 4 (3.2679 - 3.2683) End gap 2nd (0.0150 - 0.0252) 1.0 (0.039)
Grade 83.015 - 83.025 oil 0.20-0.76 1.0 (0.039)
No.5 (3.2683 - 3.2687) (rail ring) | (0.0079 - 0.0299) 0 (0.
05 83.475 - 83 525
Service (0.020) (3.2864 - 3.2884)
(Oversize) 83.975 -84.025
(0.039) (3.3061 - 3.3081)
Dimension (a) Approximately 14 (0.55)
25)‘0" pin hole diameter 19.987 - 19.999 (0.7869 - 0.7§74)
Piston-to-cylinder bore 0.015 - 0.035 (0.0006 - 0.0014)
clearance
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

ONNECTING ROD

Inspection and Adjustment (Cont’'d)

=

N

N

W

SEM570A

Unit: mm (in)

Standard Limit
. 132,95 - 133.05

ter distance (S -

ter distance () {5.2342 - 5.2382)

d

v 100 mm (3.94 in)) B 0.1 (0.004)
rSion
:r 100 mm (3.94 in}] B 0.1 {0.004)
ton pin bore diameter 22987 - 23.000

. (0.9050 - 0.9055) B
arance between piston 0.005-0.017

and bearing (0.0002 - 0.0007) -

nk pin bore diameter 48.000 - 48.013

* (1.8898 - 1.8903) -
arance between crank 0.018 - 0.045

and bearing (0,0007 - 0.0018) -

end play — 0.4 {0.016)

‘ithout bearing
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SERVICE DATA AND SPECIFICATIONS (§.D.S))

CRANKSHAFT

Inspection and Adjustment (Cont’d)

o

Qut-of-round X — Y
Taper A —B A B

EM737 7
EM715
Unit: mm (in}
Main journal diameter (Dm) 52.951 - 52.975 (2.0847 - 2.0856)
Pin journal diameter (Dp) 44.954 - 44,974 (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)
Qut-of-round of journal and pin (X — Y) - 0.005 (0.0002)
Runout [T.I.R,] * — 0.025 {0.0010)
Free end play 0.05 - 0.18 (0.0020 - 0.0071) 0.3 (0.012)
* Total indicator reading
EM-52




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

BEARING CLEARANCE

Inspection and Adjustment (Cont’d)
AVAILABLE CONNECTING ROD BEARING

Unit: mm (in)

Standard Limit
0.021-0.048
; i .1 (0.004
Main bearing clearance (0.0008 - 0.0019) 0.1 (0 )
Connecting rod bearing 0.018 - 0.045 0.1 (0.004)

clearance

(0,0007 - 0.0018)

AVAILABLE MAIN BEARING

Standard
Grade Thickness identification
number mm (in) color
1.825 - 1.829
k
0 {0.0719 - 0.0720) Blac
; 1.829 - 1.833 Brown
(0.0720 - 0.0722)
1.833- 1837
G
2 (0.0722 - 0.0723) reen
1.837 - 1.841
: Yell
3 (0.0723 - 0.0725) ellow
1.841-1.845
|
4 {0.0725 - 0.0726) Blue

Undersize (service)

Unit: mm (in)

T~

Main journal

Thickness diameter “Dm”’
0.25 1.947 - 1.960 Grind so that bearing
- - - - . h
(0.0098) (0.0767-0.0772) | clearance is the

specified value,

Standard
Grade Thickness Identification
number mm (in) color
0 1.501 - 1.504
(0.0591 - 0.0592) -
. 1.504 - 1507 Brown
(0.0592 - 0.0593) "
1.507 - 1.510
2 (0.0593 - 0.0594) Green

Undersize (service)

Unit: mm {in}

Thickness Cn’fmk pin lou”:.,al
diameter “'Dp

0.08 1.540 - 1.548
{0.0031) (0.0606 - 0.0609)

0.12 1.560 - 1.568 g;‘a”r:::e‘ga“h:““"g
(0.0047) (0.0614 - 0.0617) o

specified value,

0.25 1.625-1.633

(0.0098) (0.0640 - 0.0643)

MISCELLANEQUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout
[TARI*

Less than 0.1 (0.004)

Flywheel runout (T.LR.]*

Less than 0.15 (0.0059)

* Total indicator reading

TURBOCHARGER

By-pass valve

0.38 mm (0.0150 in)/ 83.3 - 88.6 kPa

controller (833 - 886 mbar, 625 - 665 mmHg,
diaphragm 2461 - 26.18 inHg)
Play 0.013 - 0.097 mm (0.0005 - 0.0038 in)
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

$T25051001
Qil pressure gauge

ST25052000 Adapting oil pressure gauge
Hose to cylinder block
EG 17650301 Adapting radiator cap tester

Radiator cap tester
adapter

to radiator filler neck

Kv99103510 Installing radiator upper and
Radiator plate m‘ lower tanks

pliers A

KV99103520 Removing radiator upper and
Radiator plate “ lower tanks

pliers B { b

LC-2




ENGINE LUBRICATION SYSTEM

Lubrication Circuit

: Oil gallery

<:ZI ¢ Qil passage
«—-— : By-pass passage
-—

: To oil pan
«———- @ Farturbocharger
j. Oil pan }=
' Oil strainer I
@‘.__. ———————
- Regulator valve
Turbocharger I Oil pump I (Built in oil pump)
3 e — :
I -l — - -
1
: , Oil cooler l
|
: Relijef vaive
) , 4
i -
Qil fiit
} | Hier —l
- ——_——— 1— - - —

Check valve for hydraulic valve |ifter
(Built in eylinder block)

*—{_ Main bearing }_ i} :
{5 l :‘ Cylinder head oil gallery
<—{ Connecting rod bearih_g' l Qil jet I iL

{} l * Camshaft journal _l

[
| Connecting rod ] ’ JL i

A . o lifter ‘ Camshaft
Piston and cylinder F___—__] [ Hydraulic valve lift \l l _I
| | {
sLC198A
Oil Pressure Check
WARNING:
® Be careful not to burn yourself, as the engine and oil may
be hot.
® Oil pressure check should be done in “Neutral” gear
position.

—t

0} pressure

\
switch X
>

& . Check oil level. |
’<// éf/ V\ 2. Remove oil pressure switch.
il filter> |

i It\e/r\/ i

o g

SLC199A |
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ENGINE LUBRICATION SYSTEM

SLCO926

AN

A Qil pump

1%7?;4%"’ "~ Front stabilizer bar

. .

/\’/éj;x%ymy
SLC200A

] 11-14 =

< (1.1-14,8-10)

i :\:’a'ﬁ?::;__-_
DRSS

OF

Oil Pressure Check (Cont’d)

3. Install pressure gauge.
4. Start engine and warm it up to normal operating tempera-
ture.

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

Engine Approximate discharge pressure
rpm kPa (bar, kg/cm? , psi)
Idle speed More than 78 (0.78, 0.8, 11)
3,000 353-412(353-4.12,36-42,51-60)

If difference is extreme, check oil passage and oil pump for
oil leaks.
6. Install oil pressure switch with sealant.
Use proper liquid sealant.
Oil pressure switch:
(J:10 - 16 N-m (1.0 - 1.6 kg-m, 7 - 12 ft-lb)

Oil Pump

REMOVAL AND INSTALLATION

1. Remove drive belts.

2. Remove timing belt covers and timing belt.

3. Remove front stabilizer bar.

4. Loosen front engine mounting nuts. (Do not lfoosen nuts
completely.)

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

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

Oil Pump (Cont’'d)
DISASSEMBLY AND ASSEMBLY

Regulator
valve set

@4-5

{04-05,29 -3.6)"‘?

Cap-
{7 39.69 j@
4.0-70,

29 -51)

Inner gear

—~— Quter
v gear

[ Nm (kgm, ft-b)
SLC202A

SLC293

® 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)

Body to outer gear clearance @ 0.11
Inner gear to crescent clearance (2) 0.15
Outer gear to crescent clearance (3) 0.21
Housing to inner gear clearance &) 0.05
Housing to outer gear clearance (5) 0.05

-0.20 (0.0043 - 0.0079)
-0.26 (0.0059 - 0.0102)
- 0.132 (0.0083 - 0.0126)
-0.09 (0.0020 - 0.0035)
-0.11 (0.0020 - 0.0043)

If it exceeds the limit, replace gear
assembly. .

LC-5
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ENGINE LUBRICATION SYSTEM

—

Spring Washer
Regulator valvei/ \ Cap

— __F 3

'J

1}

SLC295

SLCO15

SLC975

(16-24,12. 1;’

Turhocharger

| ket 9

Oil outlet

i tube [UJ 13- 16
& (13- 16,

(D : Nm (kg-m, frib) 9-12) sLc2054)

Oil Pump (Cont’d)

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and valve
spring.

3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If damaged, replace regulator valve set or oil pump assembly.

OIL PRESSURE RELIEF VALVE INSPECTION
Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball, If replacement is necessary, remove

valve by prying it out with a suitable tool. Install a new valve in
place by tapping it.

Qil Jet

INSPECTION (For piston)

1. Blow through outlet of oil jet and make sure that air comes
out of inlet.

2. Push cut-off valve of oil let bolt with a clean resin or brass

rod and make sure that cut-off valve moves smoothly with
proper repulsion.

When installing oil jet, align oil jet's boss with hole on
cylinder block.

Oil jet bolt:

(J:29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

Turbocharger

® Before removing water tube, drain coolant first.
® After installation, run engine for a few minutes and check
for leaks.
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ENGINE LUBRICATION SYSTEM

Qil Cooler

[ . Nm (kg-m, ft-lb)

Oil cooler cover

[ 29-34
(3-3.5,22-25) Qil cooler stud

Qil cooler

0Oil cooler support

f@] 21(2.1,15)

SLC207A

INSPECTION
1. Check oil cooler element and housing for cracks.
5 Check oil cooler for clogging by blowing through coolant

inlet.
Replace it if necessary.

LC-7




ENGINE COOLING SYSTEM

Cooling Circuit

Heater unijt

L

——| Coliector

Cold condition

Hotcondition

{ (__ —
| [ oiwow ]
L

Throttle chamber f% -

Water pump

Cylinder block }——_

|

J

S

Thermostar housing

Turbocharger

SLC203A/}

Gasket

] 16 - 20 N-m
(16 -2.0 kg-m, 12 - 14 ftib)

Water Pump

REMOVAL AND INSTALLATION
1. Drain coolant from radiator.

2. Remove cylinder block drain
cylinder block and drain coolan

plug located at left rear of
t.

CAUTION:
When removing water
get coolant on timing

pump assembly, be careful not to
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.




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

[J18-22N-m
SLC204A C& (1.8 -22kg-m, 13 -16 ft-b)

(_ Upper

‘ % Jiggle valve

o

Gasket
Thermostat

SLC767

2. Check valve opening temperature and maximum valve lift.

Standard Cold type Hot type™

Valve opening temperature

°C (°F) 82 (180) 88 (190) 765 (170)

Max, valve lift 8/956 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.




ENGINE COOLING SYSTEM

Radiator

[Q63-83
g/ (0.64 -0.85,
‘ 46-61) Radiator cap
&

Radiator
- \ upper hose
[
&%

Radiator lower hose

Reservoir tank

Radiator
shroud

LA

Radiator
drain plug
Radiator

rubber
Mounting

[Q): Nm (kg-m, ft-Ib)
SLC208A
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F ENGINE COOLING SYSTEM

Radiator (Aluminum type)

Upper tank

Sealing rubber Q

Core

- Sealing rubber Q:g

Qil cooler securing nut

[O)8-12N-m (0.8- 1.2 kg-m, 5.8 - 8.7 ft-Ib)
@/— Conical washer Q
~ \(;D\“— Washer

\\‘ O-ring Q
/ Oil cooler

|

Lower tank.

—0@o®

A/T model only

SLC892

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

DISASSEMBLY
1. Remove tank with Tool.

® Grip the crimped edge and bend it upwards so that Tool
slips off.
Do not bend excessively.

1SLC893

LC-11




ENGINE COOLING SYSTEM
Radiator (Aluminum type)(Cont’d)

® In areas where Tool cannot be used, use a screwdriver to
bend the edge up.
Be careful not to damage tank.

SLC930

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

SLC931
— Oil cooler ASSEMBLY
1. Install oil cooler. (A/T model only)
Washer Pay attention to direction of conical washer.

H v
Conical washer Q‘g

L.ower tank SLC894

2. Clean contact portion of tank.

3LC932

S

( 3. Install sealing rubber.
Push it in with fingers.
Be careful not to twist sealing rubber.

SLCB95




ENGINE COOLING SYSTEM

Radiator (Aluminum type)(Cont’'d)

4. Caulk tank in specified sequence with Tool.

Keep toal perpendicular to
the radiator.

(Grip is insufficient.) SLCE96

sSLC897

Tank

Sealing rubber

SLC8o98

AR

W

5LC933

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

)
5. Make sure that the rim is completely crimped down.
Standard height “H":
11.5 mm (0.453 in)
6. Confirm that there is no leakage.
Refer to “INSPECTION".

INSPECTION

1. Apply pressure with Tool.
Specified pressure value:

' 157 kPa (1.57 bar, 1.6 kg/cm’, 23 psi)

WARNING:

To prevent the risk of the hose coming undone while under

pressure, securely fasten it down with a hose clamp.

Attach a hose to the oil cooler as well. (A/T model only)

LC-13




ENGINE COOLING SYSTEM

Radiator (Aluminum type)(Cont’d)
2. Check leakage.

Cooling Fan
DISASSEMBLY AND ASSEMBLY

[DJs-w (0.6 -1.0,
43-7.2)

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

g

Jllllll\\\‘hﬁl \
Ly Oy by,

§LCO72 Turbocharger

X

(1.1-15,8-11) )
\ Q11-15 12- 18)
inlet (1.1-15,8-11)
tube \ N Water outlet
/Q® % tube
(O] 11-15(1.1-15,8-11) Turbocharger o/ (2 : N-m (kg-m, fr-ib)
"'_. SLLC206A

® When installing oil tubes, first hand-tighten nuts connect-
ing tubes, then slightly tighten bracket securing bolts, and
tighten nuts and boits securely.

® Be careful not to deform tubes.

® After installation, run engine for a few minutes, and check
for oil leakage.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

olL PRESSURE CHECK

Engine Lubrication System

OIL PUMP INSPECTION

Unit: mm {in)

Engine Approximate discharge pressure
rpm kPa (bar, kg/cm?, psi) Body to outer gear clearance 0.11 -0.20 (0.0043 - 0.0079)
|dle speed More than 78 (078,08, 11) Inner gear tQ crescent clearance 0.15 - 0.26 (0.0059 - 0.0102)
3563-412(353-4.12, Quter gear to crescent clearance 0.21-0.32 (0.0083 - 0.0126)
3,000 36-42,51-60)
: o Housing to inner gear clearance 0.05 - 0.09 (0.0020 - 0.0035)
Housing to outer gear clearance 0.05-0.11 (0.0020 - 0.0043)
Engine Cooling System
THERMOSTAT RADIATOR
Standard Cold type = Hot type* Leakage test pressure 157 kPa (157 bar, 1.6 kg/em? , 23 psi)
Valve opening 82 (180) 88 (190) 765 {170)
temperature C (°F)
Max. valve |ift 8/95 8/100 8/90
mm/°C (inffF)  (0.31/203) (0.31/212) (0.31/194)
*For general areas only
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EMISSION CONTROL SYSTEM

SECTION EF & Ec

CONTENTS
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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




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

SEF395H

EF & EC-4




ENGINE AND EMISSION CONTROL OVERALL SYSTEM
E.C.C.S. Component Parts Location (Cont’d)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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L

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

1

" g.C.C.S. CONTROL

Crank angle sensor

System Chart

i

Air flow meter

Fuel injection &
mixture ratio control

i

Engine temperature sensor

i

Injectors

[gnition timing control

‘ Exhaust gas sensor”

¥

Power transistor

Idle speed control

v

Auxiliary air control
{A.A.C.) valve

Fuel pump control

I—Tgnition switch

| Idie switch

v

Fuel pump

| Throttle sensor

h J

Air regulator control

Air regulator

»| E.C.CS.

Air conditioner switch

Acceleration cut
control

control
unit

N AVAVAVAV,

Air conditioner relay

Neutral switch (M/T)
Inhibitor switch (A/T)

h 4

Exhaust gas sensor
monitor™ & self-diagn

0Sis

Inspection lamps
(On the control unit)

Vehicle speed sensor

Fuel pressure control

h 4

Detonation sensor

Battery

S

¥

NS

Pressure regulator (P.R.)
control solenoid valve

® Air flow meter
® Engine temperature se

nsor

Fail-safe function

EF & EC-7

*Model with catalyzer

e e a———




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF9Q74E

TTerminal

<~ Bimetal

SEF9378

Idle adjusting
serew

F.[.C.D. solenoid valve

SE F4081J

N

s/

Field plate

SEF040E
Magnetic line ‘
N7 Reed Reed
N [} S N I
——u8 N switch — _5.__N_ switch
N 5 s N

/ ', Magnetic
LT / line
SR T
~
Field plate
SEF624B

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.

Air Regulator

The air regulator provides an air by-pass when the engine is
cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idle Air Adjusting (L.A.A.) Unit

The LA A. unit is made up of the A.A.C. valve, F.I.C.D. solenoid
valve and idle adjust screw. It receives the signal from the E.C.U.
and controls the idle speed at the preset value.

The F.LC.D. solenoid valve compensates for changes in idle
speed caused by the operation of the air compressor.

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

The E.C.U. actuates the 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.

Vehicle Speed Sensor

The vehicle speed sensor provides a vehicle speed signal to the
E.C.U.

The speed sensor consists of a reed switch and a speedometer
pinion, which are installed in the transmission, and transforms
vehicle speed into pulse signals.

EF & EC-12




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

-

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.

/Piezoelectric

l[ element \

SEF6268B
—Plunger 1 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. :

SEF016F

Fuel Filter

The specially designed fuel filter has a metal case in order 1o
withstand high fuel pressure.

SEF256A

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.

of the fuse box.

| L Check Connector for E.C.C.S. Checker Box
\s \)//,!g///é///y The check connector for E.C.C.S. Checker Box is in the vicinity

| 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 —

. Throttle valve idle position
Idle switch »
F— E.C.C.S. :

Density of oxygen in exhaust gas A

Exhaust gas sensor » control » Injector

unit

s . Start signal
Ignition switch

¥

Battery voltage
Battery >

Throttle sensor

FﬁThrottle valve opening angle
| Throttle valve opening speed

Vehicle speed

¥

F/ehicle speed sensor

S

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




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

e ——

-—'-'-'__-______
CLOSED-LOOP

P .
CONTROL /(E.C.C.S.
control
unit S
Injection pulse

Feedback signal

N

Exhaust
<gas
sensor

CombustuonUE' injection
SEF6398B

Injector

Injection pulse
No. 1 cy|inder_"_/lﬁ
No. 2 eylinder _rL
No. 3 cylinder I
No. 4 cylinder l_l
|SEF976E |‘-—‘1 engine cycle ———=|

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 NOXx 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 10 that under which the

E.C.U. detects any of the following conditions and feedback

control stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3) Engine idling

4) Malfunctioning of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine
temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL (For
catalyzer model)

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

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

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

EF & EC-156™




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

No. 1 cylinder—rl . 'L
No. 2 cylinder—ﬂ— i .
No. 3 cylinder-n— I'l M
No. 4 cylinder_n_ ﬂ_ ﬂ_
l——1 engine cycle——{
SEF841D

Engine speed and piston position

Fuel Injection Control (Cont’'d)
When engine temperature is low, engine starts, or engine load

is heavy, fuel is injected into all four cylinders simultaneously
twice a cycle.

FUEL SHUT-OFF

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

Ignition Timing Control
INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

¥

. Amount of intake air
Air flow meter

- Engine coolant temperature

¥

Engine temperature sensor ]

¥

E.C.C.S.
control | Power transistor
. Throttle valve idle position ;
Idle switch ’, P —| unit
- Detonation signat
Detonation sensor -

— - Start signal
Ignition switch

EF & EC-16




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition Timing Control (Cont’d)

. gYSTEM DESCRIPTION
| The ignition timing is controlled by the E.C.U. in
order 1o maintain the best air-fuel ratio in re-
sponse to every running condition of the engine.
The ignition timing data is stored in the ROM
located in the E.C.U. in the form of the map
shown below.
The E.C.U. detects information such as the injec-
tion pulse width and crank angle sensor signal
which varies every moment. Then responding to
this information, ignition signals are transmitted to
the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec.

A °B.T.D.C.

In addition to this,
1 At starting

2 During warm-up

3 Atidle

4 At low battery voltage

the ignition timing is revised by the E.C.U. ac-
cording to the other data stored in the ROM.

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

Tp T
(msec) \
1.75
A
1.50
Injection
pulse
width 1.25
1.00
0.75
600 1,000 1,400 1,800 2,200
Engine speed (rpm)
SEC750A

EF & EC-17




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Speed Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

! Crank angle sensor

Engine coolant temperature

Engine temperature sensor

Start signal

Ignition switch

Throttle valve idle position

Idie switch

Neutral switch (M/T) Neutral position

| E.C.CS.

control —| Auxiliary air control valve

unit —

Inhibitor switch (A/T)

Air conditioner switch

Air conditioner operation

Battery voltage

v

Battery

Vehicle speed
Vehicle speed sensor

SYSTEM DESCRIPTION

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

v

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

EF & EC-18




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Engine speed
Crank angle sensor g P

Fuel Pump Control
INPUT/OUTPUT SIGNAL LINE

.

Start signal

hd

| ignition switch

SYSTEM DESCRIPTION

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

E.C.C.S.
control unit

Fuel pump relay

h A

hd

Air regulator

Fuel pump and air regulator ON-OFF control

.. . ) Fuel
Ignition switch Engine ,ue pump/
. L. Air regulator
position condition )
operation
Operates for
d
Stoppe b seconds
ON Running Operates
t
After stopped Stops after
1 second
START Starting Operates

Air Regulator Control

SYSTEM DESCRIPTION

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

Fuel Pressure Regulator Control
INPUT/QOUTPUT SIGNAL LINE

Engine speed

h 4

Crank angle sensor

Amount of intake air

F\ir flow meter

Engine coolant temperature

Y

Engine temperature sensor

—

Start signal

Ignition switch

v

E.C.C.S.
control
unit

EF & EC-19

.| Pressure regulator
"1 control solenoid valve




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Press
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,

ure Regulator Control (Cont’'d)

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
FF
valve o | _OFF
!
|
| [
Operates |
b Does not Does not
ressure operate operate
regulator -
control i
system : i
] |
: !
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
i 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.

h 4

EF & EC-20




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

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

Engine speed

Crank angle sensor »
. Amount of intake air EC.CS.

Air flow meter : » contro| —+| Exhaust gas sensor heater

unit
- Engine coolant temperature

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

Fail-safe System

AIR FLOW METER MALFUNCTION ENGINE TEMPERATURE SENSOR
if the air flow meter output voltage is above or MALFUNCTION
below the specified yalue, the E.C.U. senses an air When engine temperature sensor output voltage is
flow meter malfunction. In case of a malfunction, below or above the specified value, engine tem-
the throttle sensor substitutes for the air flow perature is fixed at the preset value as follows:
meter.
Though air flow meter is malfunctioning, it is Engine temperature preset value

possible to drive the vehicle and start the engine. Engine condition

But engine speed will not rise more than 2,000
rpom in order to inform the driver of fail-safe Start 20 (68)
system operation while driving.

°C(°F)

Running 80 (176)

Direct Ignition System

This system has no conventional distributor and coils are fitted directly to each spark plug.
high-tension wires. Small, very efficient ignition

OFF|ACC|ON [ST
. eloler?
Ignition 5 To] _J i_\‘
. o) -
switch -3_ 1 ﬂf Power transistor relay
: i
E.C.CS. i

relay To starter -—4 /} |

43 49
; 16 =
Crank angle—=| E.C.U. Power - No. 1

—=+~ transistor
Sensor

Battery " = Ignition _/

coll

Air flow Engine / o 1
< meter termperature Spark plug

sensor = - - - SEF422G

-
T P

EF & EC-21




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

( P‘
N
Q AV SO

g

T Z-
/;\}L‘V/ SQH

SEF412H

o

— Check connector
for tachometer

R.H. model
-~ Check connector
_tor tachometer

SEF414H

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

M/T: 850450 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)

\"’ﬁ,\ﬁ\

Approx, pAppro*
14 (0.55) Unit: mm (in}

SEFAS7F

Direct Ignition System (Cont’d)

2. Remove No. 1 ignition coil.

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.

>

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

o

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

EF & EC-23




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 if
aligning mark is punched.

SEF455F

EF & EC-24




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
o 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).
o 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.
o 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.
e Fuel pressure 7. Make sure fuel pressure regulator control
® Engine compression system does not operate.
e Throttle valve
e Fuel pressure regulator control system

EF & EC-25
AR




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. J

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 sensor 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.

h 4

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. 0.K.
v

Replace E.C.U. .4

© Y __»| Replace air flow meter,

EF & EC-28




r IDLE SPEED/IGNITION fIMING/IDLE MIXTURE RATIO INSPECTION

For "O"é‘g:‘f"yz:r ']"Ode' ( INSPECTION START )
[with “ -meter I

\
Confirm that engine is at normal operating tem- + i
perature. $ ;/%
Check and adjust idle speed and ignition timing. SEFA57C
Idle speed: rpm M/T 850150
A/T 850450 (in “N’* position)
Ignition timing: 15'#2° B.T.D.C.
Refer to page EF & EC-22,
Race engine (2,000 - 3,000 rpm) 2 or 3 times under
%10007/min 8 (Lr: no-load, then run engine at idle speed.
.
SMAQ57A l
Check “CO” with “CO"'-meter.
0.K.
Idle “CQO"%:
2.0 or lower
lN.G.
Turn off engine and remove air flow meter from
vehicle.
-Drill a hole in seal plug which seals air flow meter
variable resister and remove seal plug.
Install air flow meter on vehicle.
Start engine and warm it up untill water tem-
perature indicator points to the middle of gauge.
Adjust “CO"% by turning variable resistor on air flow
meter.
“Idle ““CO""%:
2.0 or lower
Race engine two or three times under no-load, then | v
run engine at idle speed.
v
Check idle speed.
N.G.
Idle speed: rpm \M/T 850+50
A/T 850450 (in ““N’ position)
0.K. '
v
Stop engine,
( INSPECTION END )
)V
@ ®

EF & EC-29




IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

{

Disconnect A.A.C. valve harness connector.

!

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

Connect A A.C. valve harness connector.

SEF647H

EF & EC-30




F IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION
For non-catalyzer model
| [WithOUt “CO"-meter] C INSPECTION START )

v

Confirm that engine is at normal operating tem- <>
perature. JC\Y)

Check and adjust idle speed and ignition timing. SEF457C

Idle speed: rpm M/T 850150

A/T 850+50 (in N’ position)
Ignition timing: 15°+2° 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.

v

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

v

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.

R

Check idle speed.
N.G.

Idle speed: rpm  M/T 850450
A/T 850150 (in “N’’ position)

SEF648H : LQK-

Stop engine,

( INSPECTION END )

T 28T
_-A.A.Cmﬁ_ Disconnect A A_C. valve harness connector.
- . “—-—,_\_‘_‘__‘__:H\ ——

S= A I

> )H Adjust idie speed to 800 rpm by turning idle speed
( adjusting screw,

o v

jQ . . ‘ Connect A.A.C. valve harness connector.
e

F 3
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Sensors

Control unit Actuators

%w@

SEF232G

' N

(lNFO ’i)/‘:'

M\

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an electronic control unit to control major sys-
tems such as fuel control, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and
instantly drives actuators. It is essential that both kinds of signals
are proper and stable. At the same time, it is important that
there are no conventional problems such as vacuum ieaks, fouled
spark plugs, or other problems with the engine.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent
problems are caused by poor electric connections or faulty
wiring. In this case, careful checking of suspicious circuits may
help prevent the replacement of good parts.

A visual check only may not find the cause of the problems.
A road test with a circuit tester connected to a suspected circuit
should be performed.

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such probiems, especially intermittent ones. Through the talks
with the customer, find out what symptoms are present and
under what conditions they occur.

Start your diagnosis by looking for “‘conventional’’ problems
first, This is one of the best ways to troubleshoot driveability
problems on an electronically controiled engine vehicle.

EF & EC-34
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

WORK FLOW
( CHECK IN ) SERVICE MANUAL
REFERENCE ITEMS & PAGES
DIAGNOSTIC WORKSHEET
NT TOMER COMPLAINTS - =—m- :
STEP 1 LISTEN TO CUSTOMER COMPLAINTS < EF & EC.36
Self-diagnosis
STEP 2 PERFORM SELF-DIAGNOSIS S < EF 8 EC 04
Can be Can not be performed
performed
CHECK MAIN POWER = —
SUPPLY AND GROUND ____“__< E:f?‘ésé'caoroce ure
CIRCUIT -
MALFUNCTION CODE CAN BE FOUND
' No Yes
DUPLICATION OF INTERMITTENT PROBLEM
OPERATING CONDITIONS
gsrep3 | P ENALINA AAIRUITNS o e SIMULATION
THAT LEAD TO MALFUNC- EF & EC.37
TION
ELIMINATINGGOODPARTS | 1@ Diagnostic Table
STEPS ¥ SvsTems | < EF & EC-38
|
|
| ] |
! . .
! Diagnostic Procedure
MPONENT }-———-m—-
STEPS | INSPECTION ON THE BASE OF EACH CO < EF & ECTE
i
1
; "'
STEP6 | | REPAIR/REPLACE
|
:N.G.
STEP7 L-4 FINAL CHECK
0.K.
C CHECK OUT )
EF & EC-35
| - _ _
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How to Perform Trouble Diagnoses for Quick

KEY POINTS
WHAT ... Vehicle & engine model
WHEN . .. Date, Frequencies
WHERE ..... Road conditions
HOW .. Operating conditions,
Weather conditions,
Symptoms

and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to
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
] Impossible to start [0 No combustion [0 Partial combustion
[ Startabilit U Partial combustion affected by throttle position
a Y D Partial combustion NOT affected by throttle position
O Possible but hard to start [0 Others [ ]
0 1dlin [J No fast idle U Unstable O High idle O Low idle
9 O Others [ ]
Symptoms
OO0 Stumble [0 Surge 0O Detonation O Lack of power
O Driveability O Intake backfire O Exhaust backfire
O Others [ ]
L] At the time of start O While idling
O Engine stall O While accelerating O While decelerating
0 Just after stopping [J While loading
Incident occurrence [ Just after delivery O Recently
O In the morning O At night O In the daytime
Frequency O All the time O Under certain conditions 3O Sometimes
Weather conditions O Not effected
Weather O Fine 0 Raining O Snowing O Others [ ]
Temperature O Hot O] Warm (0 Cool O Cold O Humid °F
Engine conditions O Cold O During warm-up O After warm-up

Engine speed L

L ] L | 1

| J
6,000 8,000 rpm

0O

0 2,000 4,000
Road conditions O In town /tl In suburbs 0O Highway O Off road {(up/down)
Driving conditions [J Not affected
O At starting O While idling I Atracing

While accelerating O While cruising

0O While decelerating O While turning (RH/LH)
: R W S NP SR S
Vehiele speed 3 G50 ""30 20 50 " 80 MPH
Check engine light O Turned on ] Not turned on

EF & EC-36
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How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)
INTERMITTENT PROBLEM SIMULATION
In order to duplicate an intermittent problem, it is effective to
. create similar conditions for component parts, under which the
THIS is the .
symptom, £ problem might occur.
isntit? o/ Perform the activity listed under Service procedure and note the
A result.
SEF235G
Variable factor Influential part Target condition Service procedure
Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Advanced Rotate crank angle sensor counterclockwise.
2 | ignition timing Crank angle sensor
Retarded Rotate crank angle sensor clockwise,
. Mixture ratio Exhaust gas sensor Suspended Disconnect exhaust gas sensor harness connector.
feedback control | 5 nerol unit Operation check Perform self-diagnosis (Mode I/11) at 2,000 rpm.
Raised Turn idle adjust screw counterclockwise.
4 | Idle speed LA.A. unit
Lowered Turn idie adjust screw clockwise.
Electri i
”C, Poor electric Tap or wiggle.
5 connection Harness connectors connection or
(Electric and wires . Race engine rapidly. See if the torque reaction of
L. faulty wiring . . .
continuity) the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature Control unit Warmed Heat with a hair drier.
[WARNING: Do not overheat the unit.]
Wet
7 | Moisture Electric parts Damp [WARNING: Do not directly pour water on
components. Use a mist sprayer.]
X Turn on head lights, air conditioner, rear defogger,
8 | Electric loads Load switches Loaded ete adlg I 99
Idi it ] - . .
9 & swi ch Control unit ON-OFF switching | Perform self-diagnosis (Mode V).
condition
10 | Ignition spark Timing light Spark power check | Try to flash timing light for each cylinder.

*For catalyzer model
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Diagnostic Table
To assist with your trouble diagnoses, some typical diagnostic procedures for the fo
described.

llowing symptoms are

REMARKS

In the following pages, the numbers
service procedure described below.

Possible causes can be checked through the service procedure shown by the mark

such as @, @ in the above chart correspond to those in the

uO "‘

T
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Diagnostic Table (Cont’d)

:sYMPTOM & CONDITION 1

Impossible to start — no combustion

— POSSIBLE CAUSES 00O 0 0o
WNS Mixture ratio (too lean) O |0
I Ignition sparks (weak, missing) O |0
| Ignition timing @]
WM Fuel pump (no operation) o)
Fuel pump relay (open circuited) O
Injectors (no operation, clogged) O
WTEM Ignition switch O10 |0 (O O
E.C.C.S. relay O[O 010 O
Power transistor O[O O
Ignition coil O O
Spark plugs O
WYSTEM Crank angle sensor O {0 O O |0
SERVICE PROCEDURE
LISTEN LISTEN

N.G.
— " » Check fuel pump and/or
related circuits,

[See page EF & EC-102.)

Fuel pump

SEF279G
Listen for fuel pump
operating sound.

CHECK

1 L3
Ta, 3 %
0_-&3:: ’

-ty

Tachometer lgnition
switch

SEF2B1G

Check flashes of timing
light for weak ness,

Make sure tachometer
needle moves when cranking.
N.G

CHECK
0 .
IT"’:""Q -y Adjust ignition timing.
ight [Seepage EF & EC-22.)

i

SEF284G
Check ignition timing.

PERFORM
(7] N.G.

Self-diagnosis
Mode 111

and/or related circuits.
[See page EF & EC82.]

k SEF285G

Perform self-diagnosis
Mode I1I (for crank angle

L__s_eﬁor).

.—bCheck crank angle sensor

Injector

SEF280G
Listen for injector
operating sound.

N.G.
—— Check ignition signal circuit.

[See page EF & EC-90.]

N.G.
—— Check injector circuit,

[See page EF & EC-112.]

CHECK
Ignition coil
L

. ‘.
‘;‘ % Spark plug
SEF428H
Remove spark plugs and
check their ignition sparks.
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Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 2| Impossible to start — partial combustion

POSSIBLE CAUSES 0 06 oe
SPECIFICATIONS | Mixture ratio olofo| ]

Fuel pressure (too low) O

Ignition timing O
FUEL SYSTEM Fuel pump O

Fuel pump relay (open circuited) O

Injectors (clogged) O

SERVICE PROCEDURE

SEF291G
Remove vacuum hase from
pressure regulator, and
apply vacuum and/or
pressure, and try to start,

—— Adjust ignition timing.
[Se7age EF & EC-22.]

Check ignition timing.

+

LISTEN LISTEN
N.G, N.G. .
—— Check fuel pump and/or —— Check injector circuit,
related circuits. @Bﬂz [Seepage EF & EC-112.]
éé% [See page EF & EC-102.] @Uﬁd}{
Fuel pump Injector
SEF279G SEF280G
Listen for fuel pump Listen for injector operating
operating sound, sound,
0.K. APPLY 0.K. MEASURE
> 9 o o Fuel pressure gauge
v @ VACUUM |
PRESSURE Improved

SEF286G
Connect vacuum hose to
pressure regulator and
measure fuel pressure.

Check idle mixture
ratio.
[Seepage EF & EC25.]
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 3

Impossible to start — partial combustion (not affected by throttle position)

N.G.
— Check injector circuit.
[See page EF & EC-112.]

Injector
SEF280G

Listen for injector operating

lO.K.

CHECK

sound.

REMOVE

ulator

-«

Pressure reg

Pressure
regulator

SEF287G SEF291G

Check vacuum hase of pres-
sure regulator for clogging.

N.G.

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

Repair or replace the hose.

-KV109D 1080

4 —7
=Y

." unit

£
K e i o
SEF418H

Check flashes of timing
tight for weakness.

Check ignition timing.

lN.G.

Adjust ignition timing.
[Seepage EF & EC-22.]

PERFORM

N.G,
~-—— Check starter circuit.
[See page EF & EC-104.]

Self-diagnosis
Mode IV

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

—— POSSIBLE CAUSES olole|o/0|6|/0 00 oo
"é;m— Mixture ratio o) oo
Fuel pressure (too low) O[O0 ]0
Tgnition timing‘ B 0
“;U;LTV;{ET" " Fuel filter (clogged) o}
Fuel line (clogged) o
_Tnjec(ors {clagged) (@]
Pressure regulator ]
Pressure regulator vacuum haose (clogged) @)
TEGT—IOT\I;';EM Spark plugs (wet with fuel) (0]
tgnition switch o o} <
hTQF'AKE SYSTEM Throttle chamber (with ports clogged) o]
Throttle valve (clogged) i (@]
_.C_O.HO—L-S_V':';TEM Engine temperature sensor °l°
Crank angle sensor o] o (o]
SERVICE PROCEDURE
LISTEN CHECK

(2]

Throttle chamber

SEF289G
Check throttie chamber
ports and valve for clogging.

MEASURE

Improved 9
—_— Fuel pressure

Connect vacuum hose to
pressure regulator and
measure fuel pressure,

N.G.
———— Check ignition signal circuit.
(See page EF & EC-90.]

Power transistor

For crank
angle sensor
PERFORM
—
Self-diagnosis
Mode 111

Perform self-diagnosis Mode
I1I (for engine termnp. sensor
and crank angle sensor).

For engine
temp. sensor

N.G.

» Clean the ports and/or

throttie valve.

[——— Check idle mixture
ratio.

[Seepage EF & EC-25.]

CHECK —
Ignition coil

Remove spark plugs and
check their ignition sparks
by cranking.

Check the sensor circuits.
[See page EF & EC-86
{engine temp. sensor),

—» page EF & EC82

(crank angle sensor).]

CRANK

Ignition
Engine temp. switch
sensor SEF292G
Start with engine temp.
seNnsor connector
disconnected.
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| Diagnostic Table (Cont‘d)
SYMPTOM & CONDITION 4| Impossible to start — partial combustion (throttle position changes

combustion quality)

— & Clean the ports.

Check throttle chamber
ports for clogging.

CHECK
© N.G.
Air regulator ——— Check air regulator and/or
115 circuit.
[See page EF & EC-110.]
’ SEF293G

Make sure air regulator stays
open before warm-up

CHECK

N.G.
START |—— Check neutral

switch and/or
its circui_t/]
[See page EF & EC-116.]

Tachometer lgnition
switch

SEF281G
Make sure tachometer

indicates about 300 rpm
while cranking.

POSSIBLE CAUSES 0 06|00 |06

INTAKE SYSTEM Throttle chamber {with ports clogged) 0]
Throttle valve (clogged) Q
Air regulator {stuck closed) O

CONTROL SYSTEM Engine temperature sensor [e]
Idle switch o
Neutral switch @

SERVICE PROCEDURE
CHECK CHECK
° Throttle chamber NG e Throttle chamber N.G.

—— Clean the valve.

Throttle valve
SEF290G

Check throttle valve for
clogging.

0 PERFORM
Self-dragnosis
Mode III/IV

Perform self-diagnosis Mode
III {for engine temp. sensor),
Mode IV (for idle switch).
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SYMPTOM & CONDITION 5

Diagnostic Table (Cont’d)

Hard to start — before warm-up

— POSSIBLE CAUSES 0 006|060
sPECIFICATIONS Mixture ratio ) O
IGNITION SYSTEM | Ignition switch (no start signal) o 0

WSTEM Air regulator O

FEBK]?ROL SYSTEM Engine temperature sensor OO0

Idle switch O
Neutral switch @)

OTHERS Starter (operation 100 slow) @)
Battery (voltage too low) 010

SERVICE PROCEDURE

——

CHECK

N.G.

3 :I‘ ; »
o_é\-ﬁ% -

Tachometer lgnition
switch

SEF281G

Make sure tachometer
indicates about 300 rpm
while cranking,

CHECK

(3]

Air regulator

SEF293G

Make sure air regulator stays
open before warm-up,

PERFORM

Self-diagnosis
Mode 111

Perform sel-diagnosis
Mode IIT (for engine temp.
sensor).

S

START |—*

.G.
—» Check air regulator and/or

MEASURE
N.G. (less than 12V)

-———Charge the battery.

(2]

ol _@j
Battery

SEF296G
Measure battery voltage.

PERFORM

N.G.

———4 Check the malfunctioning
switches and/or circuits.
[See page EF & EC-104
(start signal),
page EF & EC-94
(idle switch).]

Self-diagnosis
Mode IV

its circuit.
[See page EF & EC-110.]

SEF285G

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

N.G.
START|—* Check sensor circuit.
[See page EF & EC-86

(engine temp.-sensor).]

Ignition
switch
SEF292G

Start with engine temp.
sensor connector
disconnected.

Engine temp.
sensor
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Diagnostic Table (Cont’d)

Hard to start — after warm-up

SYMPTOM & CONDITION 6

POSSIBLE CAUSES (1)

Mixture ratio

L2

SPECIFICATIONS

Fuel pressure

ololole
o

FUEL SYSTEM Fuel line (hot fuel)

Pressure regulator (low fuel pressure) O

Pressure regulator vacuum hose {clogged) O

Pressure regulator control solenoid |10

Pressure regulator control solenoid vacuum hose O

IGNITION SYSTEM
CONTROL SYSTEM

Ignition switch (no start signal) @) @)

Engine temperature sensor O

Air flow meter O

OTHERS Starter (operation too siow) O

Battery (voltage too low) o

SERVICE PROCEDURE

No
change
——— Proceed to other steps.

CHECK MEASURE CRANK

(3

FUEL LINES

Improved

[
-t =
o ® =
Tachometer lgnition =) ——#Proceed to ot_her steps.
switch Battery If everything is O.K,,

SEF281G check fuel vapor pressure,

Mazke sure tachometer
indicates about 300 rpm
while cranking.

SEF374G
Cool fuel lines with wet
rags, etc. and try to start,

Measure battery voltage,
N.G. (less than 12V}

Charge the battery.

PERFORM PERFORM

N.G.
——» Check sensor circuits.

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

N.G.
—— > Check starter circuit,

[See page EF & EC-104.]

Self-diagnosis
Mode [V

Self-diagnosis

SEF285G

Perform self-diagnosis Mode
III (for engine temp, sensor
and air flow rmeter).

SEF285G

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

CHECK - CHECK LISTEN
QK. Presmegulator N.G. Pressure requlator o
—¥|control solenoid —| control solenoid

Pressure %

regulator
Ignrtion Battery
switch SEF295G

SEF2B7G

Check vacuum hose of
pressure regulator for
clogging.

9ging N.G.

Repair or replace the hose.

Check terminal voltage of
pressure regulator control
solenoid while cranking.

Replace the solenoid.

Listen for clicking sound
from pressure regulator
control solenoid when
applying battery voltage,

lN_G. lo.K_

Check the solenoid circuit.
(Seepage EF & EC-114.]
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7

Hard to start — every time

SYMPTOM & CONDITION

Diagnostic Table (Cont’'d)

— POSSIBLE CAUSES 00O 0|60 0o6 o0
"SPECIFICATIONS Mixture ratio o o|o
1 Fuel pressure O |0
Ignition sparks {missing) @] O
Ignition timing O
W—SV?TE Fuel pump (improper operation) O
Fuel line (clogged) @]
Canister (air leaks) ®)
Pressure regulator (low fuel pressure) O
W SYSTEM Spark plugs {improper gap) O
'E'O_N._TR.FL SYSTEM | Crank angle sensor O (@) Q
Engine temperature sensor O
Idle switch O
Neutral switch O
OTHERS Starter (operation too slow} Q
Battery (voltage too low) 0|0
SERVICE PROCEDURE
LISTEN CHECK MEASURE
N.G. (2] [ ]
—»Check fu.e| pump and/or START __+ Battery
related circuits, R
é%.eo [Seepage EF & EC-102.] L\ > %
o-é‘-“-‘:a — Measure battery voltage.
Fuel pump Tachometer S"?V""t'::':" lN-G-
SEF279G SEF281G Charge the battery.
Listen for fuel pump Make sure tachometer
operating sound. indicates about 300 rpm
Crank ar?g::l‘?NK No change while cranking.

sensor CHECK

Retard
START
-

&

—— [Proceed to other steps.]

Canlster purge

o

Advance Ignition
switch Check idle mixture
SEF427H ratio.
Advance/retard ignition [See page EF & EC-25.] SEF298G
timing and try to start.
9 v Improved Check vacuum hose of

REMOVE MEASURE

canister for air leaks.

(6] (7]

—

Fuel pressure PERFORM

«

Self-diagnosis
Mode III/IV

Connect vacuum hose to
pressure regulator and
measure fuel pressure,

Pressure
regulator
SEF291G III (for engine temp.
Remave vacuum hose

from pressure regulator,

Mode IV (for idle switch).

Perform self-diagnosis Mode

sensor and crank angle sensor),

-—bﬂepalr or replace the hose.

N.G.
..o——p Check the malfunctioning

circuits.

[See page EF & EC-86
(engine temp. sensor),
page EF & EC-82
{crank angle sensor),
page EF & EC-94
(idle switch).]

and try to start, MEASURE CHECK
. 0K Ignition coil
N.G. —
— Check ignition signal circuit. Spark pluQ
[See page EF & EC-90.] —rGap
~Power transistor Replace the wires. 4—— L%
7 SEF200G ! SEF428H
Cheok Trashes of iming rol‘Zr:sz\:: i:::'r: plusgs and Check ignition sparks.
light for weakness. e
—— e
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Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 8 | Hard to start — morning after a rainy day

POSSIBLE CAUSES 09060
SPECIFICATIONS Ignition sparks (weak) o) e
IGNITION SYSTEM Power transistor @) @)
Ignition coil el o) O
Spark plugs (improper gap) olo

SERVICE PROCEDURE

N.G.
—— Check ignition signal circuit.

[Seepage EF & £C00.]

SE F41 8H

Check flashes of timing
light for weak ness.

DRY
@) Can start A
——*Replace the parts.
lgnition coil .
No MEASURE CHECK
) change (‘) o K. fgnition coil
." |D
SEF429H B Gap
Dry ignition coil and
1ry to start.
Spark plug
S Spark plug
SEF299G SEF428H

Remowve spark plUQ and Check ignition sparks,
measure their gaps
(For conventional type plug)
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Diagnostic Table (Cont’d)

Abnormal idling — no fast idle

SYMPTOM & CONDITION 9

POSSIBLE CAUSES 006 06|06
SPECIFICATIONS Mixture ratio 0|0 (e}
Ignition timing O
INTAKE SYSTEM Blow-by hose (clogged) @)
b Air regulator {stuck closed) O
o CONTROL SYSTEM | Engine temperature sensor ol Ke)
SERVICE PROCEDURE
CHECK CHECK
(1] N.G. ) (2 N.G.
Air regulator —— Check air regulator and/or ——+Clean or replace the hose,
its circuit, = Blow-by
[Seepage EF & EC-110.] hose
-
==
SEF293G l SEF300G
Make sure air regulator Check blow-by hose for
stays open before warm-up. clogging.
APPLY HE
o Improved o CHECK NG
T.'m'ng — Adjust ignition timing. — " » Check idte mixture

[See page EF & EC-22.]

regulator

SEF284G

SEF291G

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

Check ignition timing.

PERFORM CRANK
o NG (O N.G.
Self-diagnosis —» —— Check sensor circuit.
START
Mode I11 [See page EF & EC-86
{engine temp. sensor).]

asce -
€)-

5@'

Ignition
Engine temp.  gwitch
sensar SEF292G

Start with engine temp.
sensor connector disconnected.

Perform self-diagnosis
Mode III (for engine
temp. sensor).

ratio,
[See page EF & EC-25.)

EF & EC-47




TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 10

Abnormal idling — low idle (after warm-up)

POSSIBLE CAUSES 006 oo o6

SPECIFICATIONS Mixture ratio O 0
Ignition timing (too retarded) O

INTAKE SYSTEM | Throttle chamber (with ports clogged) 0 l
Throttle valve (clogged) O !

CONTROL SYSTEM | Crank angle sensor O ’
Air flow meter @)
Engine temperature sensor O

SERVICE PROCEDURE
CHECK 9 CHECK 0 CHECK CHECK

Timing

J

SEF300G
Check ignition timing. Check blow-by hose for
NG clogging.

N.G.

Adjust ignition timing.

[See page EF & EC-22.] Clean or replace the hose.

APPLY
o Improved
@ VACUUM —— Check idie mixture
tio.
PRESSURE 2

[Seepage EF & EC-25.]

Pressure

No change
reguRtor | check ioad signal circuit.
SEF291G [See EL_ section.] i
Apply vacuum/pressure to
pressure regulator after \
disconnecting vacuurm

hose, and check idling.

_ A

€

Engine ternp.
sensor

ignition
switch
SEF292G

Start and run engine with

engine temp. sensor connector

disconnected.

N.G.
~———page EF & EC86

Throttie chamber

Check throttle chamber
ports for clogging,

N.G.

Clean the ports,

PERFORM
Self-diagnosis
Mode 111

(6]

Self-diagnosis
Mode V

e

-
—

SEF285G

Perform self-diagnosis Modes
ill and V (for air flow meter,
and engine temp. sensor.)

N.G.

Check the rnalfunctioning
parts and/or circuirs.

[See page EF & EC-84
(air flow meter),

(engine temp. sensor).]

Throttle chamber

“Throttie valve
SEF290G

Check throttle valve for

clogging. NG

Clean the vaive.

EF & EC-48




TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)
Abnormal idling — high idle (after warm-up)

gYMPTOM & CONDITION 11

e

POSSIBLE CAUSES 0000|006

Mixture ratio Q|0 O |0

Q0

C

SPECIFICATIONS

Ignition timing (too advanced) O

INTAKE SYSTEM Air duct (leaks) @]

Throttle chamber (air leaks) Q

Throttle valve (stuck control wire) (@)

\ntake manifold (gasket) (air leaks) Q

Air regulator (stuck open) @]

A_A.C. valve o
F.I1.C.D. solenoid (remaining ON) O

CONTROL SYSTEM Crank angle sensor o

Air flow meter O

Engine temperature sensor O |0

Idle switch {remaining OFF) (@] O

OTHERS

Battery (voltage too low)

SERVICE PROCEDURE

CHECK
o _
Timing

SEF284G

Check ignition timing.

lN.G,

Adjust ignition timing.

SEF981F

Check terminal voltage of
F.1.C.D, solenoid while

idling, l

Check the part and/or circuit.
[See HA section.]

L

CHECK

(2]

Engine ¢ }

Air duct
SEF301G

Check intake systermn for
air leaks. lOK

N.G.
Check throttle wire for

rough sliding.

MEASURE
Improved @
|
Fuel pressure

PERFORM
Self-diagnosis
Mode IV

lN.G.

Check the idle switch circuit.
[See page EF & EC-94.]

CHECK

(3]

Air regulator

SEF 293G

Make sure air regulator
stays closed after warm-up.

N.G.

Check air regulator and/or

(7]

Check AA.C. valve

L] ‘and/or its circuit
r (See page
@ Connect vacuum hose to EF & EC-106.] —» Check sensor circuit, 4———
7 . pressure regulator and (See page EF & EC-86
__J Pressure measure fuel pressure, (engine temp. sensor),
regulator page EF & EC-82
SEF291G {crank angle sensor),
Remove vacuum hose from Check idle mixture page EF & EC-84
pressure regulator, and try 1o start. ratio, {air flow meter).]
{See page EF & EC-25.]
@ PERFORM CRANK N.G.

Self-diagnosis
Mode I11

. »
Perform self-diagnosis Perform self-diagnosis Mod -
solenoid Mode TV (for idle switch). III (for engine temp. sensor, lanTen
gniti
crank angle sensor and Engine 1emP.  switch

air flow meter).

N.G.
—
e

CHECK

o

Throttle chamber

N
SEF289G
Check throttle chamber
ports and valve for clogging.
N.G.

Clean the ports and/or

[See page EF & EC-22.] its circuit
i h . ) & Ive.
Repair/replace the part [See page EF & EC-1 10 throttle valve
REMOVE CHECK

Sensor SEF292G

Start with engine
temp. sensor connector
disconnected.

‘ |

EF & EC-49




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
INJECTOR
1. Disconnect injector harness connector.
2. Check injector resistnace.
Resistance:
2-3Q
3. Remove injector and check nozzle for clogging if necessary.

- Injector

2

POWER TRANSISTOR

1. Disconnect power transistor harness connectors. o
2. Check continuity between terminals as shown below:

Terminal Tester L Tester L
. . Continuity . Continuity
combination polarity polarity
1 2 3 4 ¥ =
d [d|d]d = Yes . No (
4 . c
! 2 + Yes ['_'_' No
SEF436H| c b f e fah £ ‘
d d N =
; v -
c b | f|e o &s % ves :
?Z%
U
IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance between terminals @ and (..
Resistance:
06 -080

DISCONNECT A-A-C. VALVE

E@ 1. Disconnect A.A.C. valve harness connector.
2. Check A.A.C. valve resistance.
Resistance:

Approximately 9 - 100

SEF438H
——

EF & EC-125




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-

SEF430H 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 & and .
3. Check voltage between terminal (G and ground while
blowing air flow meter as shown.
Voltage:
When blowing Approximately 2V
Not blowing Approximately 1V

INSCONNECT

€

SEF4M

[ IDLE SWITCH
Q? i
k 1s. E@ 1. Disconnect idle switch harness connector.

[ 2. Check continuity between terminals @ and ().
e
. * Accelerator pedal Continuity
Completely released Yes
Depressed No
SEF432H

THROTTLE SENSOR

Throttle 1. Disconnect throttle sensor harness connector.

sonsor 2. Make sure that resistance between terminals ‘& and )
changes when opening throttle valve manually.
Accelerator pedal Resistance
Completely released Approximately 1 k)
Partially depressed 1-9kQ2
SEFa33H Completely depressed Approximately 9 k2
WSCONMELT ENGINE TEMPERATURE SENSOR
s
E@ | 1. Disconnect engine temperature sensor harness connector.
2. Check engine temperature sensor resistance.
ASS L an — _
4 Temperature C { F) Resistance (k£2)
20 (68) Approx. 2.5
" 80 (176) Approx. 0.3
SEF434ﬂ

EF & EC-124 ;




TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

"Data are reference values.

NAL ITEM CONDITION DATA*

lﬁnition switch “ONT’

LFor approximately 3 minutes
after starting engine.
Water temperature is above
60°C (140°F).

0.8-1.0v

Pressure regulator (P.R.) ] Ignition switch “ON ]

control solenoid valve

111
Lln approxirmately 3 minutes

after starting engine.

Water temperature is aboveJ BATTERY VOLTAGE
60°C (140°F). (11-14v)

Ignition switch “ON" or “START"".
Water temperature is below 60°C
(140°F).

E.C.U. pin connector terminal layout {

- 101102 G3104]10s]10g107108] {1 [2] 3[4 [5]6]718]9]10 @ 21122123124 [25[26[27]28[29130] [41]42[4 3[4 4]45T46]47]48[49]50
109 o T3S e [11]12(T3[14[15]T6]17]18[19]20 31132|33134[35136/37138139]40] [S1[52]53]54]55[56[57[58[59(60

&
HS.

SEF424H

EF & EC-123




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values,

TERMI-
NAL ITEM CONDITION DATA*
NO,
AT Y VOLT
gg Power source for E.C.U. I lgnition switch ““ON” | (B” :i?/) OLTAGE
I7|gnition switch “ON"
Approximately 8 - 10V
Throttle valve: idle position
54 Idie switch (& side) r .
- Ignition switch “ON"J
Throttle valve: ov
Any position except idle position
anition switch ““ON"’ J
[_ Approximately 8 - 10V
Throttle valve: idle position
57 Idle switch { F side) Irlgnition “witoh “ON" l
l_ BATTERY VOLTAGE
Throttle valve: (11-14V)
Any position except idle position
Y
b8 Power source (Back-up) [ Ignition switch “OFF"” ?1A1T-:i3) VOLTAGE
101 Injector No. 1
103 Injector No. 3 BATTERY VOLTAGE
Engine is running. l (11- 14V)
110 Injector No. 2
112 Injector No. 4
Engine is running. ]
8-12V
. Idle speed
106 Auxiliary air control [Engine i$ running. ]
(A.A.C.) valve :
Steering wheel is turned.
6 -8V

Air conditioner is operating.
Rear defogger is “ON"".
Headlamps are in high position.

EF & EC-122




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

Output voltage varies with engine
revolution,

1.0- 5.0V
28 Engine temperature sensor Engine is running. Output voltage varies with engine
coolant temperature.
Engine is running.
20 Exhaust gas sensor 0 - Approximately 1.0V
After warming up sufficiently
0.5-4.0v
38 Throttle sensor [En ition switch “ON” Output voltage varies with the throttle
valve opening angle.
LEngine is runningj
41 Crank angle sensor 0.6-0.8V
51 (Reference signal) Do not run engine at high speed R
under no-load.
Engine is running. ]
42 Crank angle sensor 20-26V
52 {Position signal) Do not run engine at high speed Vo
under no-load.
43 Start signal Cranking 8-12Vv
[lgnition switch “ON"’ ]
L ov
44 Neutral switch & Neutral/Parking
hibi itch
Inhibitor switc ﬁnition switch ““ON" ,
]_ 4 -5V
Except the above gear position
[ Ignition switch “OFF"’ oV
45 Ignition switch
e [ lgnition switch “ON" ] BATTERY VOLTAGE
I (11-14v)
E‘xgine is running. l
46 Air conditioner LBo'ch air conditioner switch and ov
blower switch are “ON"’.
——

EF & EC-121




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
5 Ignition signal for No. 2 I Engine is running.
cylinder
i:ldle speed 0.06vV
5 Ignition signal for No. 3 Engine speed is approximately 0.12-0.13V
Cy“nder 2,500 rom. ’ ’
11 Ignition signal for No. 4
cylinder
| A/C switch “OFF" | (BﬁT:is\){ VOLTAGE
6 Air conditioner relay )
I A/C switch "ON" 0-1.0V
Emine is running. ]
7 Tachometer \:ldle speed 0.9v
Engine speed is approximately 1.7V
2,500 rpm. '
Ignition switch ““ON” 0-1.0v
16 E.C.C.S. rela
y I . y " BATTERY VOLTAGE
ignition switch "OFF (11 - 14V)
| Ignition switch “ON"’ ]
LFor 5 seconds after turning
ignition switch “ON"’ 0.7-0.9v
18 Fuel pump relay l Engine is running._l
l Ignition switch “ON"’ l
|_ BATTERY VOLTAGE
In 5 seconds after turning (11-14V)
ignition switch “ON*’
LEngine is running. ]
23 Detonation sensor l_ 3-4v
Idle speed
EF & EC-120




TROUBLE DIAGNOSES

(_camiT ]T[Lcomscmﬂ

49 50 59 60
A R

SEF425H

Electrical Components Inspection

MEASUREMENT VOLTAGE OR RESISTANCE OF E.C.U.
1. Disconnect battery ground cable.

2. Remove dash side panel from vehicle.

3. Disconnect connector cover from E.C.U.

4. Connect battery ground cable.

5. Measure the voltage at each terminal by following “E.C.U.
inspection tabie”.

CAUTION:

a. Perform all voltage measurements with the connectors
connected.

b. Perform all resistance measurements with the connectors
disconnected.

c. Make sure that there are not any bends or breaks on
E.C.U. pin terminal before measurements.

d. Do not touch tester probes between terminals 4 and G0,
69 and @0.

EF & EC-119




| |
Diagnostic Procedure 18
ACCELERATION CUT CONTROL (Not self-diagnostic item)
[ —
. To A“C switch
drive model (B) :For Europe an PUSH CONTROL UNIT,
drive mode| @:Except for Europe refer to HA section.)
THERMISTOR
x up
5 ! ]
s THERMO
5 CONTROL FUSE BLOCK
«© % N (Refer to #POWER
2 SUPPLY ROUTING#
0 4 in EL section.)
w <
o =
£ T (51
& £ (11 °
Ses 7
@ il
(o]
N
? r
Main
harness)
Q
m
[}
= Q- FUSE
o -
N + o
- [
. mm
‘ @Eﬁ] 528 @
. o
o
P
.m w)
(E. F. 1. ) [3 E:? @
harness N
16 616 S g8
109—B W ‘{IE:D
w -
TR p o]
[ [ aRL]
@] | @ v H Eepy
3
33—53/5 —~ F E’W E']
_ 0
BB g 57 90
{e=izes £ -
49—B./W 1t 5 FUSIBLE
=2y £ : —
38 56| 25_E8 d Qew 8w g g FUSE AND
60—8 Slloe LG o FUSIBLE LINK
< (In RELAY B0OX)
L=l B/W ‘(1:)
L ]
RRast mm.te) %
L &
1 1 -
i '
i
1 1
' i
| 5 BATTERY
S 1
14400
{ 1
< l
@ ra
S S
8 s
$2% g & |
Loom
i = @
F2s iiiﬂ% . o = 2
o -1 S
THROTTLE 5 Eu E24) (B4l
T T SENSOR E C G s o e B0DY
RELAY AIR CONDITIONER T GROUND
GDAGD) YT RELAY
ENGINE  ANGLE CONDENSER
GROUND SENSOR FAN MOTOR
SEF492H

For inspection of this system, refer to HA section.

22 . — . T T AT TR i e e

~c




TROUBLE DIAGNOSES
Diagnostic Procedure 17 (Cont'd)

- g oower INSPECTION START )
C/UNIT |9 CONNECTOR E
ol F R

Jr 0.K. b
CHECK INPUT SIGNAL. ———PC INSPECTION END )
Cﬁm @ 1) Turn ignition switch “ON"".
. 2) Check continuity between

terminal @ and ground. i
‘,ﬁ M/T model al
i L i

Shift lever Continui
- SEFS78H position ontinuity

w "
i h— Neutral Yes
| E

Except “Neutral” No

ﬁg E@ Ij[_ C/UNIT ]%Tcomscroﬂl J

A/T model

. DISCOMMECT
- |—- NSCONMECT Shf |
y o ift leve ‘
A T8, G@ E G@ r Continuity :

position

5 f
E;:[_'E] “Neutral” or “Park” Yes ’
/T

M/T

A Except “Neutral’ 1.
L) No 1o
@a Q J or “Park” %

ERea sl sC Sty

S

. L

SEF579H
E J N.G.

. |
ﬁ) Turn ignition switch “OFF"", N.G. Repair or replace harness or i

— M/T model — connectors. i
2) Disconnect E.C.U. harness J ’
connector and neutral switch : ‘

§

\

|

harness connector. ‘
3) Check resistance between ; !
i terminals @4 and (@). s
: — A/T model — x
2) Disconnect E.C.U. harness i *
. connector and inhibitor relay. ) B
3) Check resistance between
terminals @) and (5. i
Resistance: ‘

Approximately 0 o

J 0.K.
r

N.G.

¥y

EHECK COMPONENT. Repair or replace. _
M/T model | o
® Neutral switch
A/T madel i
® |nhibitor switch and relay th
_(S_ee page EF & EC-127.) :

J 0.K.

4

( INSPECTION END ) -

EF & EC-117
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TROUBLE DIAGNOSES

Diagnostic Procedure 17
NEUTRAL AND INHIBITOR SWITCH (Not self-diagnostic item)

IGNITION SWITCH
ON or START éwxﬂrgrﬂm}?
E. C. C. S. FUSE BLOCK
CONTROL (Refer to #POWER 1 [2 o [N [R [P
ONT T () SUPPLY ROUTING~ [i] ! Iil !
in EL section.} ” I]ql] I]?I] H
® 4 (LS
t L
L Llel
S o~
: @ d
INMIBITOR ccC o xd
RELAY . = 2y
=== £C (@YD)
-
B & N
| O O NEUTRAL
K D v e3 SWITCH
ﬁ%‘l e | 2c%8%
Tlhoq
g5 == — vgsLa
3 ¢ S
] | | € F. 1. X S
harness)
LL—G/URﬂG/oR E/0R h
G/OR 8/0R (Engine room
harness)
(Brown) @
E G/OR«@ E@»G/OR \L\
= ’
(Er\gir\e r*ooma) N
I8 i ©:L.H drive model arness ne ¥
® :R.H drive model!
® :A/T mode! @) A, @D [ @ p
(™) /T madel g b
BODY GROUND "i\‘
seragiH| f

g

MR SN

]
R
"
o

EF & EC-116




TROUBLE DIAGNOSES
Diagnostic Procedure 16 (Cont’d)

(‘ INSPECTION START )
L
F) e

|
CHECK POWER SOURCE. N.G. I Check the following items:
——
Y; 1) Disconnect pressure regulator 1) “10A" fuse )
;—‘ control solenoid valve harness 2) Ignition switch !
escOmECT = connector. 3) Middle harness connector f

E@ 2) Turn ignition switch ““ON"".
3) Check voltage between

SEF576H = terminal ‘a’ and ground.

Voltage: Battery voltage

DISCOMMECT O ) K .

],_-—' DNSCOMMECT % G@ B v - NG
! G@ — CHECK GROUND CIRCUIT,
W CANIT ol °°""E°T°@| 1) Turn ignition switch “OF F*".

@ m 2) Disconnect E.C.U. harness ’

Repair harness or connectors.

¥

connector.
3) Check resistance between

terminals b, and .
Resistance:

Approximately 02

SEF577H | ‘
0K z
v .
CHECK COMPONENT N.G. (Replace pressure regulator {
(Pressure regulator control control solenoid valve.

solenoid valve).

Refer to "‘Electrical Components
Inspection’’.

(See page EF & EC-126.)

0.K.

v

Q INSPECTION END )

EF & EC-115




TROUBLE DIAGNOSES

Diagnostic Procedure 16
PRESSURE REGULATOR (P.R.) CONTROL SOLENOID VALVE (Not self-diagnostic item)

PRESSURE

REGULATOR IGNITION
CONTROL SWITCH

E. C. C. 5 32'£5§°m OFFJACC] ON [ ST
CONTROL 1 Ol0[0
UNIT 2 SO
3 OO
4 Q
G [¢)

harness)

@ B/R—
1]
(Engine room <
harness) -
®BR BRI aR LT
111—PU O OFU PU w
@] | (= by @D @ @) | I D

!

) Sz (1 = -

éj FUSIBLE
@

LINK

x
Q FUSE AND
FUSIBLE LINK
(In RELAY BOX)
A (16)
@:L. H  drive model E
®:R. H  drive model
PRESSURE
REGULATOR
gglL\jTROL
ENQID =
— VALVE BATTERY

SEF490H

regulator
control
solenoid

Y
valve \ SEF575H

EF & EC-114




TROUBLE DIAGNOSES

Diagnostic Procedure 15 (Cont'd)

(NSCONMECT

€

Vv

<

(&

®
H

SEF573H

[E]

A€

4€

GANIT o] coNNECTOR |

101(110+103+112)

&

SEF574H

v

( INSPECTION START

CHECK POWER SOURCE.

1) Disconnect injector harness
connector.

2) Check voltage between ter-
minal (@ and ground.
Voltage: Battery voltage

N'GL Check the following items:

1)} Dropping resistor

(See page EF & EC-128.)
2) “BR" fusible link
3) Middle harness connector

0.K.
B ,

CHECK GROUND CIRCUIT.

1) Disconnect E.C.U. harness
connector.

2) Check resistance between
terminals (b and (No. 1
cylinder), {No. 2 eylin-
der), (No. 3 cylinder),
@12 (No. 4 cylinder).
Resistance:

Approximately 002

N.G.

v

Repair harness or connectors.

0.K.

v

CHECK COMPONENT
(Injector).

Refer to “Electrical Components
Inspection”,

(See page EF & EC-125.)

N.G.
H——>| Replace injector.

0O.K.

v

( INSPECTION END )

EF & EC-113




TROUBLE DIAGNOSES

Diagnostic Procedure 15
INJECTOR (Not self-diagnostic item)

OROPPING
INJECTOR RESISTOR

1L
@

@ Y
Q

—

L/B

FUSE

Eat B F 3. 4

-]

= =

&

(Engine room
harness) w —
.. o -

(E. F. I. R R

harness) %] @ I:EG:D
6]
(k) wnite) (8) o e
GY:

FUSIBLE
LINK

FUSE AND
FUSIBLE LINK
(In RELAY BOX)

@

a
@:LA H  drive model
® :R.H drive model

BATTERY

SEF489H

Component location

v 7"/)5\@?;%7 !\l
=
x&’ o l

N4

SEF572H

EF & EC-112




TROUBLE DIAGNOSES

Diagnostic Procedure 14 (Cont'd)

( INSPECTION START )

SEF570H

& et ! =
i CHECK POWER SOURCE. N.G. | CHECK HARNESS CON-
E 1) Disconnect air regulator TINUITY BETWEEN AIR
harness connector. REGULATOR AND FUEL
D © 2) Turn ignition switch “ON"". PUMP RELAY.
3) Make sure there is battery 1) Turn ignition switch ““OFF",
voltage between terminal b’ 2) Disconnect fuel pump relay.
SEF568H = and ground for 5 seconds 3) Check cont«i‘nuity Qgtween
after turning ignition switch terminals (5) and b .
E “ON'"". Continuity should exist.
; MSCONMECT
% ?5 @ €& 0.K. Jox
: 5 y
{albp ] CHECK COMPONENT
(Fuel pump relay).
Refer to “Electrical Components
— Inspection”,
Q! (See page EF & EC-128)
SEFG69H 3y +
CHECK GROUND CIRCUIT. N‘G-_ Repair harness or connectors,
[ {a]bh 1) Turn ignition switch “OFF"". if necessary.
= 2) Check continuity between
ASCOMNEET terminal ‘@ and ground.
EED — Resistance:
@ Approximately 02
= 0.K.
v
N.G.

CHECK COMPONENT

(Air regulator).

Refer to “Electrical Components
Inspection”.
(See page EF & EC-126.) }

J O.K.

r

( INSPECTION END >

EF & EC-111

v

Replace air regulator.




TROUBLE DIAGNOSES

Diagnostic Procedure 14
AIR REGULATOR (Not self-diagnostic item)

AIR FUEL PUMP
REGULATOR RELAY évaT%-E;LDN
o 5 = QFFJACC[ON [ ST
CONTROL @ % 8 8 Cl)
UNIT 3 [elle)
A Q
— AIBIC] B] L= !—[Eﬂ 108) 5 ol

B/Y
B/F
B/W
B/W

- B

FUSE

% I

[

P

—— B R e
=
P— E
18— B/P _(t\ ®B P B8P -
— 8" — B8P~ O———— 1]
Ty
: /=
8sy w
(E. F. 1. (Engine room e W —]

G
] r harmess) B rawn) harnessg) “[EBR:(D @
8RE]

G
Eszm '
. ﬂaj’j__]

ZGY

FUSTBLE
LINK

o PR P HPRRHR

T

(&)

FUSE_AND
FUSIBLE LINK
O L H drive mode! (In RELAY BOX)

|
x
2 g
(®) :R H. drive mode! ? El6
- kY . j
£l @ ?

= ENGINE

TT
GROUND BATTERY

SEF488H

Component location

',“ Pl W — Y )
IS | ) 4ﬁé§'
e ) Ty s /
A k il :@L_:_: ./ N
Ll —-" Air regulator ) :
A __‘_/“——-—_._. ~ v "
o I\\\ 4 @y SEF567H

EF & EC-110




TROUBLE DIAGNOSES

Diagnostic Procedure 13 (Cont’d)

SEF129G
@ -
0
4 5
A
DSCONRECT

€ va

D &

SEF565H -
5
18.
MSCOMNECT

€

SEF566H

( INSPECTION START )

v

CHECK INPUT SIGNAL. Y95_= CHECK IDLE SPEED WHEN
1) Start and warm up engine AIR CONDITIONER SWITCH
" sufficiently. IS ""ON".
2) Does engine revolution rise M/T: 95050 rpm
when air conditioner switch is A/T: 90050 rpm
turned “ON’’? If out of specification, adjust
idle speed.
No (See page EF & EC-25.)
0.K.
A
( INSPECTION END )
E’ h 4
CHECK POWER SOURCE. N‘G‘= CHECK CONTINUITY BE-
1) Stop engine. TWEEN AIR CONDITIONER
2) Disconnect F.1.C.D. solenaid RELAY AND F.I.C.D.
valve harness connector. SOLENOID VALVE.
3) Turn ignition switch “ON"". Refer to HA section.
4) Check voltage between ter-
minal (@) and ground when
air conditioner switch is
turned “ON"".
Voltage
Air conditioner te?r(::ivr::‘la?@
and ground
ON Battery voltage
OFF ov
!
N.G.
CHECK GROUND CIRCUIT. »| Repair harness or connectors. ]
1) Turn ignition switch “OFF".
2) Check resistance between
terminal (B and ground.
Resistance:
Approximately 08
J OK.
- — N.G.

CHECK COMPONENT
{F.1.C.D. solenoid valve).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-127.)

L4

0.K.

L 4

( INSPECTION END )

EF & EC-109

Replace F.|.C.D. solenoid valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 13
I.A.A. CONTROL (F.1.C.D. CONTROL) (Not self-diagnostic item)

E
Q . 1. C. 0O
E.C. C s *‘3 goiENoJD IGNITION SWITCH
CONTROL b VALVE ACC or ON
UNIT @
[EJ @ '
c
= =
5 L
= FUSE BLOCK
T = EE (Refer to #POWER
g “?? SUPPLY ROUTING”
s (9 ao in EL section.)
C 3 ()
@
o S
- y
(Main
€. F. I. (Engine room harness)
6 harness) harness)
q DL-e L EO——m .
6— BT ®G Y G Y ————————— 2
.ﬁ" (Brown) .@ . -
R ‘ (mp) S M
o] f@ [Refer to last page
G/T‘@ @—B/YH‘“ (Foldout page). ]
46—L/G g
(Gray) >
HL/G‘@] @—L/ﬁ@ j‘,n_
T ]
E &6 )
(&) wnite) (&) or 55 Y-
YN SOANK
o ad ol | e S |
q | (@ @
@ :L. H drive madel
—
x ® :R.H. drive model AIR
Fll .Fll NDITIONER
g g ® :For Europe SSLEIY
== @ :Except for Europe
ENGINE AIR CONDITIONER
GROUND RELAY
SEF487H

Component location

e N AR solenoid valve

j &f\tﬂ/ NT\\ \)\
— (//

5

- SEF564H

EF & EC-108




TROUBLE DIAGNOSES

Diagnostic Procedure 12 (Cont’d)

( INSPECTION START )

v

CHECK COMPONENT
(A.A.C. valve).
@ O Refer to ““Electrical Components
Inspection”.
(See page EF & EC-125.)
serse1r| Y L
TE_ CHECK POWER SOURCE. N.G_.# Check the following items:
= 1) Disconnect A.A.C. valve har- 1) “10A" fuse
E CAUNIT [O| CONNECTOR ness connector. 2) Ignition switch
CONECT 106 2) Turn ignition switch “ON". 3) Middle harness connector
/\j 3) Check voltage between ter-
(v minal (@ and ground.
@wu_qj . Voltage: Battery voltage
— If N.G., repair harness or
(’\\il connectors.
“3(2,"? > L oK
| sersezr| [ +
CHECK INPUT SIGNAL. N.G. | CHECK CONTINUITY
_— ﬂ E“""“J 1) Reconnect A.A.C. valve har- BETWEEN E.C.U. AND
E G@ c ) ness connector. A.AC. VALVE.
‘ oo comEcToR l 2) Start engine and warm it up 1) Stop engine.
Toe sufficiently. 2) Disconnect E.C.U. harness
3) Check voltage between E.C.U. connector.
terminal and ground_ 3) Disconnect A.A.C. valve har-
@ Voltage: ness connector.
Approximately 6 - 12V 4) Check resistance between

terminals and (b..

Resistance:

0.K.

SEF563H ‘

( INSPECTION END ) Approximately 02

I' EF & EC-107




TROUBLE DIAGNOSES

Diagnostic Procedure 12

AUXILIARY AIR CONTROL (A.A.C.) VALVE (Not self-diagnostic item) ;
IGNITION R
SoteNo1o SWI TCH

VALYE OFF]ACC| ON | ST

1 QlQ 1O
2 TOTOT] ;

=

5 0

> M

BB

FUSE

—— 8/R—4

106—SB o’ ®BR% @BR@ BR
T—@BR sa@—T w e
(E. F. I. F10) (Brown) (Engine room _
harmness) v arRy]

harness)
BRx{)
=
—5=]

@E:ﬁ‘/'
BY

FUSIBLE
LINK

HE/

E
@ g
: . FUSE AND
@ iL. H drive madel FUSTBLE L1NK
(R):R. H drive model (Ir\ RELAY BOX)

EEEEEEEERN
LTI BRI TT

BATTERY

SEF486H
Component location
A.A.C. valve —~
SEF56_
EF & EC-106 '

1 A T




TROUBLE DIAGNOSES
Diagnostic Procedure 11 (Cont’d)

C INSPECTION START )
CONNECT

v
0.K.
Werform switch ON/OQFF diag- ——-—»C INSPECTION END >

nosis (in Mode IV).

D o m ! N.G.
@ CHECK INPUT SIGNAL. NG| Check the following items:
1) Disconnect starter motor ‘S’ 1) ““10A" fuse and "G’ fusible
sEF559H = terminal, link
—_— 2} Turn ignition switch 2) Ignition switch
“START"' 3) Middle harness connector

3) Check voltage between ter-
minal @) and ground.
Voltage: Battery voltage
If N.G., repair harness and
connectors,

0.K.
v

C INSPECTION END )

EF & EC-105




TROUBLE DIAGNOSES

Diagnostic Procedure 11
START SIGNAL (Switch ON/OFF diagnosis)

CONTRGL

%

IGNITION SWITCH
START

SUPPLY ROUTING~
in EL section.)

FUSE BLOCK =
(Refer to 7POWER
8
@

| ‘ (& F. I. (Main
harness) harness)
43— DR O
& 3 &

drive model

@0

R. H drive model

SEF493H

EF & EC-104




TROUBLE DIAGNOSES

Diagnostic Procedure 10 (Cont’d)

Y
I o e

u 1£@

SEF556H

( INSPECTION START )

Al '

=

CHECK POWER SOURCE.

N.G.

hd

1) Disconnect fuel pump harness
connector,

2) Turn ignition switch ““ON"".

3) Make sure there is battery
voltage between terminal ib.
and ground for 5 seconds

.

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

after turning ignition switch
IION“.

connector.
4) Check continuity between

b o DISCONMECT ey -
A terminals (5) and (b;.
0.K
0.K

=) o K
‘ 3 v
[ ] CHECK COMPONENT
5 .
2

(Fuel pump relay).

Refer to “Electrical Components
Inspection”.

(See page EF & £EC-128.)

|

L Q]

| Bn— |

SEFSE{EJ
A4

| —— CHECK GROUND cIrculT. | NG

a
[ b% T.s. G@ 1) Turn ignition switch “OFF",

2) Check continuity between

terminal (@ and ground.
Continuity:
"

Approximately 05
Y 0.K.
(L@ A 4
—
= CHECK COMPONENT
SEF558H (Fuel pump).
Refer to ““Electrical Components

inspection’’.
(See page EF & EC-126.)

Repair harness or connectors,
if necessary.

+

N.G.

Replace fuel pump.

v

0.K.
v

Q INSPECTION END

EF & EC-103




TROUBLE DIAGNOSES

FUEL PUMP (Not self-diagnostic item)

Diagnostic Procedure 10

(I

drive model

drive model

BATTERY

FUEL 1GNITION
PUMP FoEL U SWITCH
— OFF[ACC|CON [ ST
E. C. C. S B] ot 8 8 0
CONTROL R = 815
ONIT 5 s
) NG s G 5
2] E X1 - w
= o XE f
a3 33 3 —e B
S (Main . | |
L harness) g) I ;
1
> & 4 i FUSE
3 0 i
L@ Wi |
0 = o
e ‘ 8/R
- = 38 l
BOOY - b I-
GROUND Y 2o -
14 Lt LT
L B/W
18=-B.AP — W =
5| T
B./P — 8./ P R— -
ase ———B/P@f ]
(E. F. 1. (Engine room =0
harness) harness) &=
o= @ﬁjﬂ
F10) (Browm) GY
| FUSIBLE
LINK
£22 FUSE AND

FUSIBLE LINK

n RELAY BOX)

SEF485H

Component location

In the tru ~

nk room p .

__,,__—,_——"""'"-‘/ \'\;
o Fuel pump

:harness connector

SEF268H

) ) S
/ \ /D,/“_'::."‘\AT &<\>/ 7
S N crvtpmnin A
Q / CFue Dump’e'ay\\(\\\tﬁ'

EF & EC-102




TROUBLE DIAGNOSES

ST

-

e
2

EF & EC-101




TROUBLE DIAGNOSES
Diagnostic Procedure 9 (Cont'd)

Disconnect throttle sensor
harness connector.

v

CHECK COMPONENT 1
(Throttle sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-124.)

R I i

S~ GV these bolts.| \. | | |
Idle contace s e Qo [ CHECK IDLE SWITCH OFF i
( / —~ ON SPEED. :
H® X 1) Reconnect throttle sensor E
" harness connector. j
) ,ll 2) Disconnect idle switch -
®) y *)/——__H harness connector. N

g 3) Start and warm up engine 3

SEF120G sufficiently.

"4) Check idle switch OFF = ON '
speed with circuit tester,
closing throttle valve
manually.

Ildle switch OFF = ON speed: 3
M/T Idle speed + 4
250+150 rpm E

A/T Engine speed (Idle
speed in “N"’
position) +
250+150 rpm >

b) 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 3

setting.

6

EF & EC-100




TROUBLE DIAGNOSES

B -

OSCOMMECT

€

V]

@)

SEF551H

CR.
AE

_ DISCONMECT
& \
4€)

@=p

Ec/unn' o] connECTOR ]]

48

(&

Q.

-

SEF552H

DISCOMMECT
4€

DISCONMECT

el

C/UNIT o] CONNECTOR |]

€

Q]

30

&

SEF553H

[] (USCOMMECT
.3

DISCOMMECT

A€

[ emr 1] connecTOR ]

@slp

38

(&

Q]

[EN

L o
SEFE54H
. 6
|__cronat o] comnecron || |
COMMNECT

V]

38

€

[0}

@

SEFSS?rL

Diagnostic Procedure

C INSPECTION START )

v
Perform self-diagnosis (Mode
I11).

Is code No. 43 indicated?

—(

9 (Cont'd)

N.G
INSPECTION END

Check resistance between ter-
minal (&) and E.C.U. terminal
39 .
Resistance:

Approximately 02

0O.K.

'

—
CHECK INPUT SIGNAL.

1) Reconnect E.C.U. harness
connector and throttle sensor
harness connector.

2) Turnignition switch “ON*".

3) Make sure that voltage
between terminal 38 and
ground changes when ac-
celerator pedal is depressed.
Voltage:

Approximately 0.5 - 4.0V

N.G.

&
EF & EC-99

K.
Al ¢

CHECK POWER SOURCE. N.G. | Check the following items. |

1) Disconnect throttle sensor [E) 1) Harness continuity be-
harness connector. tween throttle sensor

2) Turn ignition switch "ON"". harness connector and

3) Check voltage between ter- E.C.U.
minal G\ and ground. a. Turn ignition switch
Voltage: “OFF"”,

Approximately 5.0V b. Disconnect E.C.U. harness
connector,

OK. ¢. Check resistance between
v F and @8 .

CHECK GROUND CIRCUIT. Resistance:

1) Turn ignition switch “QFF” Approximately 002
and disconnect E.C.U. har- 2) Middle harness connector
ness connector. 3) E.C.C.S, relay

2) Disconnect throttle sensor {Refer to page EF & EC-128.)
harness connector.

3) Check resistance between
term?nal @ and E.C.U. N‘G'_rﬂ Check harness continuity
terr['nnal @ ! between throttle sensor and
Resistance: ground.

Approximately 0S) 2) E.C.U. ground circuit.
0O K.
D) v G
CHECK THROTTLE SENSOR —» Repair or replace harness.
CIRCUIT,

o

0K

INSPECTION END )

T




TROUBLE DIAGNOSES

Diagnostic Procedure 9
THROTTLE SENSOR (Code No. 43)

B R R @

(E. F. 1.
harness)
30—B
38— LGAB
38| 38 48— LG-R
30 30 &
T ] E wo
saliis
HAR D
1 | [@ é@@ AEEE ;
W d | — Y
Ll | 1
1 L \
3
THRQTTLE :
SENSOR &
SEF484H| '
Component location '
\Lr!"mryottlre ser\\éor / i / ]
{ = 2 _‘\\,‘ ‘
- i
k
E

EF & EC-98

TG i s e, = e g el




TROUBLE DIAGNOSES

Diagnostic Procedure 8 (Cont’d)

v

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.

( INSPECTION START )

0.K.
—’C

INSPECTION END

—_ N.G.
sertssp| [E + NG
E-! — - DUSCOMMELT CHECK EXHAUST GAS . Repair or replace harness.
[__cuNiT_{o] connEcToR || G@ SENSOR CIRCUIT. 7
28 - 1) T i
. urn off engine.
. ' 2) Disconnect E.C.U. harness
] &g connector.
o 24
1S Eé} 3) Disconnect exhaust gas sensor
. harness connector.
.—Jumper wire 4) Connect a jumper wire from
exhaust gas sensor harness
@ﬂ connector terminal (b} to 0.K N.G.
SEFS4TH ground. _ 4| CHECK EXHAUST GAS
B) Check resistance between SENSOR HEATER CIRCUIT.
5 DisCpECT E.C.U. terminal @9 and Check resistance between ter-
. P
TV B E G@ grotumd. ' mm-als @ and G1B).
s, — Resistance: Resistance:
o |__coumit_[o] connecTor || Approximately 0S2 Approximately 09
a < 115
0O.K.
= l
@a CHECK POWER SOURCE.
1) Turn ignition switch “ON".
SEF548H 2) Cbeck voltage between ter- N.G_‘ 1) Check fuse.
p— minal (©) and ground. 2) Check middle harness con-
D] G@ Voltage: Battery voltage nector for proper connection.
(alblc) | A5
‘ 0.K.
v
Replace exhaust gas sensor.
Sl
v
] Reinstall any part removed.
) ¥
A4
SEF549H NG

1) Warm up engine sufficiently.

2) Set diagnosis mode to Mode
L.

3) Make sure that inspection
lamp {Green) on E.C.U. goes
on and off periodically maore
than 9 times during 10
seconds at 2,000 rpm.

O.K.

v

INSPECTION END

)

EF & EC-97

Perform IDLE SPEED/IGNITION
TIMING/IDLE MIXTURE
RATIO INSPECTION.

(See page EF & EC-25))




TROUBLE DIAGNOSES 1

. Diagnostic Procedure 8
EXHAUST GAS SENSOR (Not self-diagnostic item)

EK?AUST IGNITION

E.C. C. S SENSOR SWITCH
CONTROL OFF[ACC] ON [ ST
UNIT 1 QIO
2 OO ]
3 o] 8

i

‘ﬁ> EE > =

B

FUSE

B/R_ﬁ
BR

:
G % B8 ER
1 -

BR{]
(E. F. I. (Br‘own) . (Engine raom

harness) [EB r
=]
= |

harness)

FUSIBLE
LINK

FUSE AND
FUSIBLE LINK
(Inm RELAY 80X)

)

g
m
gy @
T T (CT): For model with catalyzer

ENGINE
GROUND

BATTERY

SEF483H

. ‘ y
/ . )
P/
%Exhaust gas sensor

R NN N Ry e SEF546H

EF & EC-96




TROUBLE DIAGNOSES
Diagnostic Procedure 7 (Cont’d)

( INSPECTION START )

A .

rCHECK INPUT SIGNAL. O‘KVC INSPECTION END )

1) Perform switch ON/OFF
diagnosis (in Mode IV).

2} Make sure red L.E.D. comes
"“ON" or goes “OFF"" when

Green L.E.D. Red L.E.D. accelerator pedal is depressed.
SEF583H ; .
- N.G. CHECK CONTINUITY 1
1 r NG | BETWEEN E.C.U. AND l
CHECK POWER SOURCE. —L_, IDLE SWITCH. J |
1) Disconnect idle switch harness 1) Turn ignition switch “OFE". .
connector. 2) Disconnect E.C.U. connector.
2) Turn ignition switch “ON’". 3) Disconnect idle switch harness
3) Check voltage between ter- connector.
minal ‘€ and ground. 4) Check resistance between
Voltage: E.C.U. terminal &7 and
‘C(& L Approximately 9 - 10V J terrrﬂnal £ .
i = 0K Resistance:
SEF543H Approximately 052

If N.G., repair or replace
IISCONMECT Lhamess.
e 0 A€ l,
1 Eé} “ CAUNIT ]O| comecrﬂj]

CHECK COMPONENT \_Ni. Check if idle switch is installed
57 (Idle switch). in proper position.
Refer to ““Electrical Components If N.G., adjust it by turning idle
Inspection”, switch.
Q (See page EF & EC-124.) J u‘ 0.K_, replace idle switch.
O.K.
sersaar| B J, NG
EHECK GROUND CIRCUIT. }——»| Repair or replace harness. 1
“m"” Check resistance between E.C.U.
. -y terminal G4 and terminal q;.
TS. : .
CANIT [0] comscroa] Resistance:
dd E.' = Approximately 052

l 0OK.
Reinstall any part removed. J
i

!

SEFB45H
! QHECK IDLE SWITCH

OPERATION.

1) Perform switch ON/OFFE
diagnosis (in Mode IV).

2) Make sure that red L.E.D.
comes “ON” or goes “OFF""
when accelerator pedal is
depressed. N

v

INSPECTION END )

EF & EC-95




TROUBLE DIAGNOSES

Diagnostic Procedure 7
IDLE SWITCH (Switch ON/OFF diagnosis)

EC G
ONTRO
ONIT ()

PR P PR R B R PH R
EENanAnEEs B

_\ ‘@ (E. F. I.
harness)
54— YW
57—Y
CID|
z
<
-
5t s 6
57 %
4 %Jy l’;? w
_J _
) {m]
o —
IDLE
SWITCH

SEF482H

Component location

./_/--"'_'_ .
///SEF542H

EF & EC-94




TROUBLE DIAGNOSES
EF & EC-93




TROUBLE DIAGNOSES

1 2

a1 ﬁa CONMNECT
A€

L
@ £
@ @\ Logic probe
,‘1‘ 3 0o4q1 O
W g gep il

SEF540H

| oouniT o] connEcToR || T

Diagnostic Procedure 6 (Cont’d)

/_Lw No. 1
5 4 cylinder

’—@l- CEE)NO_Q

E@ cylinder
o No. 3

eylinder

(@] (TTd No. 4

| cylinder

SEF541H

e A T T TR R W I T

e — A

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 (1), b; and
@, (€ and 3, (d and @.
Continuity:

Approximately 052

0.K.
v

C INSPECTION END )

EF & EC-92

CHECK OUTPUT SIGNAL. N‘G'l CHECK COMPONENT
1) Reconnect power transistor (Power transistor).
harness connector. Refer to ‘'Electrical Components
2) Reconnect E.C.U. harness Inspection’.
connector. (See page EF & EC-125.)
3) Reconnect ignition-coil har-
ness connector.
4) Start engine,
5) Make sure that pulse signals
exist between E.C.U. terminals
®©,@,®, @ and ground
with logic probe.
Pulse signal should exist.
‘LO_K.
CHECK HARNESS CON- N.G. | 1) Check middle harness con-
TINUITY BETWEEN POWER nector.
TRANSISTOR AND IGNITION 2) Repair harness or connectors.
COIL.




TROUBLE DIAGNOSES
Diagnostic Procedure 6 (Cont’d)

C INSPECTION START j
. N
o}
Perform self-diagnosis {(Mode _._.C INSPECTION END )
I1).
Is code No. 21 or 34 indicated?_J
Yes Yes CHECK COMPONENT
(Code 21) (Code 34) (Detonation sensor).
= Refer to “Electrical Components
SEF5:M Inspection’”. :
CHECK COMPONENT (See page EF & EC-128.)
(Ignition coil).
Refer to “’Electrical Components
Inspection”. NG. [_ :
(See page EF & EC-125.) _|———> Replace ignition coil,
O.K.
A v
CHECK POWER SOURCE N‘G‘J_Check ignition coil relay.
1) Turn ignition switch “QN"". Continuity
2) Check voltage between i between
SEFS32H terminal b and ground. Condition terminals
f Voitage: Battery voltage Grand &
! @ _— Supply 12V direct
) J 0.K. current between Yes
terminals 71} and @
! o Not supply No
! -
i 4 1 If N.G., replace relay.
i
| 5 B| il 0.K.
! QJJ-Q// v
! CHECK GROUND CIRCUIT. Repair h onnectors
@ 1) Turn ignition switeh ““OFF"". epairharness or connectors.
SEF054F 2) Check continuity between 4
terminal (@) and ground. N.G.
D] — g ey Continuity should exist. >
“‘ﬁ:na«g_] jﬂ E?_P [ _, 0K
! ._’;’E_:g A E] Jr NG
o [kt st G,
€ EHECK HARNESS CON-
TINUITY BETWEEN POWER
TRANSISTOR AND E.C.U.
1) Disconnect E.C.U. harness
connector,
2) Disconnect power transistor
M~
SEF539H harness connector.

3) Check continuity between ter-
minals (h and @), 1 and 3),
Kk and @, T and @.
Continuity:

Approximately 02
_

O.K.

EF & EC-91




TROUBLE DIAGNOSES

Diagnostic Procedure 6

IGNITION SIGNAL (Code No.21) & DETONATION SENSOR (Code No. 34)

POWER POWER T
E’og‘rgbﬁ' 5§?¥SISTOR @ L. H drive model E}ﬁ?'}lSISTOR Isv%%cnlﬂm
UNIT () :R H drive model OFFIACC] ON [ ST

@ @ @ :A/T model % % é 8 8 %

O@EA™ O @S g
AEUEA_I>OT AZTEO 40X E108 5 O
cas ees ® [j] o sec o

R/G R/G(J—
JSR/L@ %R/LJ
~RR/B R/BE——
(Brown)

R/B
RAY

D
@

-
N
x
R

[
(RE}
o
1
i
HH
(§13
T[T
T
il
[l
I
1
L
V
L
alekely e

s dtadtedd 4
e W e U =
OLRE .
\ @ Rire
LAR LAR Y3 Q GY
| R R FUSIBLE
-|R/G R/Gla r LINK
RAW. RAW|
Rl "L | FUSE AND

FUSIBLE LINK

(E. F. I. (In RELAY BOX)

harness)

)

T

\

|

| I — 1
(Fa)(\Nhite) ,
1

!

1

i

i

)

:

X X l@ﬂ :
€
. nEE el M
IGNITION COIL =
] W al) R AND SPARK PLUG BATTERY
l60[50 5060 enzaso "
Ry 8 9.0 [ T ey
i 6 tean
No. & N CD)
= © ©
— re! 95
c—wE@] @% L 8
R t’jﬁ] No. 3 : GROUND
— c—
oo o — E.C. C. & IGNITION
@) £y s e RELAY  COIL RELAY
o A @i$:
- = No. 2
ENGINE °
GROUND ! ==
FI02
@ L L B/;E@ = —\
= ——B ® O—w
ENGINE  (Sub- No. ] i
GROUND h;EHESS) o ! (Eggéggsrgg.mii)

CETONATICON
SENSOR

SEF481H

Component lokcation

)

— .
— Detonation -
—
sensor
e}

Power transistor unit
. -




TROUBLE DIAGNOSES
Diagnostic Procedure 4 (Cont’'d)

: 'LTai ?-5 ( INSPECTION START )
v

@ 30 Perform self-diagnosis (Mode

Q INSPECTION END j

I11).

I mscowmect Is code No. 13 indicated?
i
5;1' G@ Q
' 9 CHECK COMPONENT N.G. Replace engine temperature
. ——
) SEFS27H (Engine temperature sensor). sensor.
’_'7’_ Refer to “Electrical Components
B Y gl Inspection’”.
E G@ (See page EF & EC-124)
[ cAunNIT [EI_CO;NECTOR - J oK.
{% : N.G. (:
CHECK GROUND CIRCUIT. Repair harness or connectors,
?5 1) Disconnect E.C.U. harness —
-_Q connector,
™ 2) Check continuity between
C@ﬁ) terminals (@) and §0).
SEF528H Continuity should exist.

OK.
B| '
CHECK INPUT SIGNAL N.G.
CIRCUIT.

Check continuity between ter-
minals (b) and @9,
Continuity should exist.

lO_K.
( INSPECTION END )

EF & EC-87




TROUBLE DIAGNOSES

Diagnostic Procedure 4
ENGINE TEMPERATURE SENSOR (Code No. 13)

ENGINE -
TEMPERATURE
SENSOR ,
EoNTROL
% @)
g > 0B
) §i
S
§E§ AR
@] | [= -
28— LA0R
I0—8
E F I
harness)
26 8
30 50
= X
M |
SEF47£

Component location

—o

Engine temperature sensor~_|

= Tk

SEF526H

EF & EC-86




TROUBLE DIAGNOSES

Diagnostic Procedure 3 (Cont’'d)

IISWNHCY

( INSPECTION START )

‘

F’erform self-diagnosis (Mode
[11).

SEFS23H

mnw;iw

E
C CAUNIT [of connscro_]_’ E

@ Lz

SEF524H
DISCONMECT
!A G@ Lc./uu T o] CDNNECTOj|
26 27

TS.
ESCOMmECT

€

J

SEF525H

Is Code No. 12 indicated?

Yes
(A] ‘

No
—»( INSPECTION END j

CHECK POWER SOURCE.

1) Disconnect air flow meter
harness connector.

2) Turn ignition switch ““ON"’.

3) Check voltage between
terminal (b, and ground.
Battery voltage should exist.

OK.
Bl !
{_CH ECK INPUT SIGNAL.

N.G.

N.G.

Repair harness or connectors.

1) Reconnect air flow meter
harness connector.

2) Start engine and warm it up
sufficiently.

3) Make sure that voltage exists
between E.C.U. terminal @)
and ground.

Voltage:
Approximately 1.5V
(at idle)

O.K.
v

Q INSPECTION END )

EF & EC-85

CHECK CONTINUITY

BETWEEN E.C.U. AND AIR

FLOW METER.

1) Turn ignition switch “OFF""

2) Disconnect E.C.U. harness
connector.

3) Disconnect air flow meter
harness connector.

4) Check continuity between

terminals C) and @7, [© and
26, and ‘g and @)).
Resustance.

Approximately 05

lO_K.

CHECK COMPONENT 1
(Air flow meter).

Refer to “"Electrical Components
Inspection’”,

(See page EF & EC-124.)




TROUBLE DIAGNOSES

Diagnostic Procedure 3
AIR FLOW METER (Code No. 12)

e M
LO
E C.C= METER METER (O :L H drive model

CONTROL
UNIT

10!
A
X
(E. F. I.
1 I harness)
1 u?—a/w———T
16—R/B -

®:Rv H. drive model
@:For mode !l with catalyzer

@h‘é}% @ :Except@

FUSE

(Engine raom @
harness)
(Brown) =
@ =@ b — e
= R/B R8O W ®

26—8 BR
27— GsB -
37—GAY —— 6=]

49— B/W s=0
S0— 9 ) (Gray)
X g —— G @
60—B LI
37,27 27137 8./W B/W —
@ @ FUSIBLE
B/W B/W LINK
White) L
© FUSE AND

FUSIBLE LINK
(In RELAY BOX

BsW
R/B
R
R

[
IZIH
%
]
59149
)

I 3.4

+ @

=
%
ENGINE =

GROUND E. C.C. S5  BATTERY
RELAY SEF478H

-
hEBIE

Air flow meter

SEF522H

EF & EC-84




TROUBLE DIAGNOSES

Diagnostic Procedure 2 (Cont'd)

F A€
|

V]

SEF519H

41514252

B
hm—ﬂmy
“

r®

{ INSPECTION START )

y

Perform self-diagnosis (Mode LNL;( INSPECTION END )
).
Is Code No. 11 indicated?
Yes
A ‘
N.G.

CHECK POWER SOURCE.

1) Disconnect crank angle sensor
harness connector.

2) Turn ignition switch “ON"’.

3) Check voltage between
terminal ‘b, and ground.
Voltage: Battery voltage

B| J'O.K.

®

SEF520H

[Ccmit Izi_comecronﬂ

DSCOMMECT 42 52
A
A€

L C/UNIT [0| CONNEGTOR I
— wsooect | 41 51
A€

A€

,n—p‘ DUSCIMMECT
A€

(&)

CHECK INPUT SIGNAL.

N.G.

L 4

Repair harness or connectors.

—

1) Reconnect crank angle sensor
harness connector.

2) Start engine.

3) Check that pulse signals exist
in E.C.U. terminals @2, &
and @D, G1) with logic probe.
Pulse signals should exist.

@, 6D : 1° signal

@D, 6D: 180° signal
O.K.

v

INSPECTION END )

C

SEF521H

EF & EC-83

v

CHECK CONTINUITY
BETWEEN E.C.U. AND
CRANK ANGLE SENSOR.

1) Turn ignition switch “OFF"".

2) Disconnect E.C.U. harness
connector.

3) Disconnect crank angle
sensor harness connector,

4) Check continuity between
terminal (@) and ground,
terminals (C) and &, $2 and
terminals (d) and &1}, GY).
Resistance:

Approximately 02

J O.K.
v

CHECK COMPONENT

(Crank angle sensor).

Refer to "Electrical Components
Inspection”.

(See page EF & EC-124.)




TROUBLE DIAGNOSES |

Diagnostic Procedure 2
CRANK ANGLE SENSOR (Code No. 11)

CoNTROL. ©:LH d del 1
H. rive mode -3
ONTT @) ;
. C) R. H. drive model R
I Il :R-H drive Ms/T model I
@ @ Except. .'
R/B R 8 @®———— f
(. F. 1. (Browr\) E]u (Engine raom N, :
harness) . . harmness) FUSE _
@ %Wa@-—o @ |
‘ (7)) Gray) (8)
16 18]
B/w@)————
! ?Z_ E a/wg @ B/WOD—<
R/ B ——————"1
41—E/Y Gs/B
G E (@ w1 e () s
; R
BR{]
[Esﬂj
v | [ T a=]
i ol I e ettt .
1 i T qPﬂ
1 E— _ —_ E GY
W FUSIBLE
~Ht1 LINK
@ FUSE AND
E = FUSIBLE LINK
© (In RELAY BOX)
9 N
mIT
SN Fm
uoan N
T it
= =
ENGINE ECC
GROUND CRANK ANGLE SR BATTERY .
SENSOR SEF477H|
Component location

v/ P
- 1
S 5 :
SEHSDF

SEF518H

EF & EC-82




TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Cont’d)

45 49 59 109
—

&)

SEFS514H

G

_,_, DISCONMECT
C/UNIT |o] CONNECTOR A

10 20 50 60 107 108 116

l

(&)

SEF515H
—_ USWKCI
— LIGJ_@

[ it ]?Tcomscroﬂ' (cma)
“e

(

SEFB17H

E C C S. relay

E.C.C.S. relay

A€ @

(_‘_

{ INSPECTION START )

- v,

CHECK POWER SQURCE 4y Check ignition switeh and G

FOR E.C.U. fusible tink.

1) Turn ignition switch “ON"". 0K,

2) Check voltage between ter- v _
minals @), @9, 69, and 1) Check harness continuity
ground., between ignition switch and
Voltage: Battery voltage battery ) terminal.

0K NG. Continuity should gxis.t.

@, 5, o9 2) Check harness c0nt|f1unty
between ignition switch and
E.C.U.
Continuity should exist.
1f N.G_, replace harness or
connector,
1
= JV 0O.K.

1) Turn ignition switch “QF F"". L CHECK COMPONENT

2) Disconnect connectors (E.C.C.S. relay).
from E.C.U. Refer to “Electrical Components

3) Check resistance between Inspection’”.

terminals 40, @0, 50, 69,
dod, God), and ground.

Resistance:
Approximately 02

If N.G., repair harness or

connectors.

|
)

0.K.

h 4

INSPECTION END

C

SEF516H

EF & EC-81

(See page EF & EC-128.)
1f N.G., reptace E.C.C.S. relay. _J

D)

(1) Check harness continuity
between E.C.C.S. relay and
E.C.U.

Continuity should exist,

2) Check harness continuity
between E.C.C.S. relay and
battery @ terminal.
Continuity should exist,

If N.G., replace harness or
connectors.

0.K.

h 4

B e R S




TROUBLE DIAGNOSES

Diagnostic Procedure 1
POWER SOURCE & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item)

@ (9
IGNITION

SWITCH
CHECK
o o CONNECTOR OFF ASC %gl
B

— '=E=== @) o) 8
‘

— W
CLEE
2

FUSE

[~]e]eo]—

OOO}—O 9

ol

"

Main
harness)

(E.F. I.

harness)
. (Emngine room
@ @ harness)
R/B R/8(R) \—w

{Brown) w _ﬁu' @
AR
R.AB R/B(D—-——J : [Eaa:ﬂ @

s=)
6]

F9 (Gr‘ay)
[T W)
el

B/g B/w
R FUSIBLE
l N LINK
L—8 *g;‘g Q FUSE AND
FUSIBLE LINK

@
(VVh|'te) 47—— (In RELAY BOX)

B/W—:;

R~B
R
R

6 E®

@
S ©
T X @:L. H. drive model
- = ) — L
ENGINE ®) :R . drive model £.C. C S BATTERY
GROUND RELCAY SEF476H

SEFS513H

EF & EC-80




TROUBLE DIAGNOSES

Diagnostic Procedure (Cont'd)

7. When measuring supply voltage of E.C.U. controlled com-
ponents with a circuit tester, sepsrate one tester probe
from the other. .
If the two tester probes accidentally make contact with
each other during measurement, the circuit will be shorted,
resulting in damage to the power transistor of the control
unit.

Battery
voltage

arness connector
or solenoid valve

Solenoid valve

O
O.K.

Circuit tester _0_

SEF5994Dj

8. Improve tester probe as shown to perform test easily.
- 9. For the first trouble-shooting procedure, perform POWER
SOURCE & GROUND CIRCUIT FOR E.C.U. check.

SE FOSEj

EF & EC-79




TROUBLE DIAGNOSES

SEF289H

Red
projection

Protector

SEF725H

Perform E.C_U._in-
put/output signal
inspection before
replacement.

SEF330D / N

SEFG49H

6.

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.

When connecting E.C.U. harness connector into E.C.U. or
disconnecting it from E.C.U., take care not to damage pin
terminal of E.C.U. (Bend or break).

" Make sure that there are not any bends or breaks on
E.C.U. pin terminal, when connecting pin connectors into
E.C.U.

When connecting E.C.U. harness connector, tighten

securing bolt until red projection is in line with connector
face.

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))

After performing this ‘“Diagnostic Procedure”, perform
E.C.C.S. self-diagnosis and driving test.

EF & EC-78




TROUBLE DIAGNOSES

Self-diagnosis — Mode V (Cont’d)
REAL-TIME DIAGNOSTIC INSPECTION

: - — - X: Available
Crank Angle Sensor, Air Flow Meter and Ignition Signal ] _. Not available
] a——
| Check parts
‘ Check‘ Check If malfunction, perform
Check items - .C.U. L
sequence conditions Harness Sensor & ECU the following iterns.
connectors actuator connectors
e
Tap harness connector or During
1 component during real- real-time X X X Go to check item 2.
time diagnosis, diagnosis
Check harness continuit Engine :
2 I v 9 X - - Go to check item 3.
at connector. stopped
Disconnect harness con-
nector, and then check Engine .
3 o g X - X Clean terminal surface.
dust adhesion 1o harness stopped
connector.
. . Engine
4 Check pin terminal bend. — — X Take out bend.
stopped
Reconnect harness con-
g nector and then recheck Engine X B Replace terminal
harness continuity at stopped '
connector.
Tap harness connector or During if malfunction codes are
6 component during real- real-time X X X displayed during real-time
time diagnosis. diagnosis diagnosis, replace terminal.
=
Air flow meter/
v N
S R
[ o
s
e 4 . )
SEFa26H
M




TROUBLE DIAGNOSES

Self-diagnosis — Mode V (Cont’d)
DECODING CHART

Display code Malfunctioning circuit or parts Control unit shows a

malfunction signal when the
following conditions are detecteq
(Compare with Self-diagnosis

—Mode I11.)
CRANK ANGLE SENSOR

-—
® The 17 or 180° signal is momentarily
missing, or, multiple, maormentary

noise signals enter.

Unit: sec

RED LED.,. 32 _ 32 32
P
(j ON __[ T T }

O OFF

Malfunction of crank angle sensor circuit

REAL-TIME DIAGNOSTIC
INSPECTION
Seepage EF & EC-77.

_
SEF047F §
AIR FLOW METER —
® Abnormal, momentary increase in air
Unit: sec flow meter output signal
GREEN
L.E.D,
Q. ON
Maifunction of air flow meter circuit
O OFF
REAL-TIME DIAGNOSTIC
INSPECTION
Seepage EF & EC-77, )
SEFQ48F
IGNITION SIGNAL
® Signal from the primary ignition coil
Unit: sec momentarily drops off.
GREEN
Lep. 32 . 32 32
30F ON ‘

Malfunction of ignition signal
O QFF T

L ujvus ana
Rz /// N
Yo.2 0.2 0.2

REAL-TIME DIAGNOSTIC
INSPECTION

Seepage EF & EC-77.

SEF049F

EF & EC-76

LN SRR IR A MWl 1 e TN e m e v e S e r gt e e e




TROUBLE DIAGNOSES

e g i

AP

‘AUTION:

% ‘*((; =

L/

SEF332D

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)

® (gnition 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

5

:

Pull out E.C.U. from dash side panel.

L

Start engine.

A,

)
\ ‘g
=
e o =
o /\\‘h} L\/’/(
o

Turn diagnostic mode selector on E.C.U.
fully clockwise.

v

After the inspection lamps have flashed 5
times, turn diagnostic mode selector fully
counterclockwise.

¥ T
( Mode V >

SEF872D

Make sure that inspection lamps are not
flashing for 5 min. when idling or racing.

N-G-_ If flashing, count number of

0.K.
'

| flashes.
!

Turn ignition switch “QFF”",

Turn ignition switch “OFF’T1

&

v

v

Reinstall the E.C.U. in place.

[jee decoding chart,

v

v

Q DIAGNOSIS END

Perform real-time diagnosis
system inspection.

If malfunction part is found,
repair or replace it.

N real-time diagnosis, pay attention to inspection lamp flashing. E.C.U. displays the malfunction code only once, and does not
emorize the inspection.

EF & EC-75




TROUBLE DIAGNOSES

Self-diagnosis — Mode IV (Cont’d)
SELF-DIAGNOSTIC PROCEDURE

( DIAGNOSIS START )

v
Full out E.C.U. from dash side panel. |

v

Turn ignition switch “ON"".

{ /

Turn diagnostic mode selector on E.C.U.
fully clockwise.

After the inspection lamps have flashed 4
times, turn diagnostic mode selector fully
counterclockwise,

Make sure that a red inspection tamp goes
“OFF".

¥ _,
( Mode IV )

v : SEF872D
: - N.G.
Make sure that a red inspection tamp goes » Check idle switch circuit.
“ON” when depressing accelerator pedal. L
0O.K.
Accelerator v - NG.
pedal SEF816D Make sure that a red inspection lamp goes ——»| Check starter signal circuit.
“ON’’ during turning ignition switch
/\\ “START"™.
e (L 0O.K.
il e
— b -
L\/( Lift the rear of the vehicle,
SEF816D !
Drive vehicle. Make sure that a green N‘G-_ Check vehicle speed sensor
inspection lamp goes “‘ON’"" when vehicle circuit.
speed is 20 km/h (12 MPH) or faster.
O.K.
A4
Turn ignition switch “QFF".
Reinstall the E.C.U. in place.

!

( DIAGNOSIS END ' )

CAUTION:

® *If ignition switch is turned to “START" an even number of times, a red inspection lamp goes "OFF” when depressing ac-
celerator pedal.
® For safety, do not turn front wheel at higher speed than required.

EF & EC-74




TROUBLE DIAGNOSES

Self-diagnosis — Mode IV

In switches ON/OFF diagnosis system, ON/OFF operation of

the following switches can be detected continuously.

® Idle switch

® Ignition switch “"START”

® Vehicle speed sensor

(1) ldle switch & Ignition switch "START"”
The switches ON/OFF status at the point when mode 1V is
selected is stored m E C.U. memory. When either switch is

P v turned from “ON” “OFF" or “OFF" to "ON", the red
L.ED. on E.C.U. alternately comes on and goes off each . |
time switching is detected. o S R

(2) Vehicle speed sensor
The switches ON/OFF status at the point when mode IV is
selected is stored in E.C.U. memory. When vehicle speed is
20 km/h (12 MPH) or slower, the green L.E.D. on E.C.U~is ~
off. When vehicle speed exceeds 20 km/h (12 MPH), the
green LE.D. on E.C.U. comes “ON".

—~—

el e S e TN

EF & EC-73




TROUBLE DIAGNOSES
Self-diagnosis — Mode III (Cont’d)

Display code Malfunctioning circuit or parts Control unit shows a
malfunction signal when the
following conditions are

detected.

e The detonation sensor
circuit is open or shorted.

DETONATION SENSOR
Code No. 34

=

Detonation sensor circuit

SYSTEM INSPECTION
See page EF & EC-90,

SEF132F

" THROTTLE ‘SENSOR ‘ ® Throttle sensor circuit is open or
- . short.
Code No. 43 l(oovlvj_t)pu‘t voltage is too high or too

Throttle sensor circuit

SYSTEM INSPECTION
See page EF & EC-98.

SEF079G
'— 2
Code No. 55
~ normal
Red Green operation.
SEF984F

EF & EC-72




TROUBLE DIAGNOSES

Se

lf-diagnosis — Mode IV

In switches ON/QFF diagnosis system, ON/OFF operation of

the
o
®
)
(1)

E

following switches can be detected continuously.

ldle switch

Ignition switch “START"

Vehicle speed sensor

ldle 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
LED. on E.C.U. alternately comes on and goes off each
time switching is detected.

Vehicle speed sensor

The switches ON/OFF status at the point when mode IV is
selected is stored in E.C.U. memory. When vehicle speed is
20 km/h (12 MPH) or slower, the green L.E.D. on E.C.U. is
off. When vehicle speed exceeds 20 km/h (12 MPH), the
green LED. on E.C.U. comes “ON".

F & EC-73




TROUBLE DIAGNOSES

Self-diagnosis — Mode I (Cont’d)

Display code _ Malfunctioning circuit or parts Control unit shows a
malfunction signal when the
following conditions are
detected.

& The detonation sensor
circuit is open or shorted.

DETONATION SENSOR

Code No. 34
— Q0
Detonation sensor circuit
Red Green

SYSTEM INSPECTION
See page EF & EC-90.

SEF132F

THROTTLE SENSOR e Throttle sensor circuit is open or
short. ’
Code No. 43 {Output voltage is 100 high or too
. low.)
O — g

Throttle sensor circuit

Red Green

SYSTEM INSPECTION
See page EF & EC-98.

SEFQ79G

Code No. 55
—Q8
L ) normal
Red ‘Green operation.

SEF984F

EF & EC-72




TROUBLE DIAGNOSES

Display code

CRANK ANGLE SENSOR

Self-diagnosis — Mode III (Cont’d)

DECODING CHART
Malfunctioning circuit or parts

Crank angle sensor circuit

; Code No. 11

i —

Red Green

!

;

'

;.

! AIR FLOW METER

* [ Code No. 12

- -
Red Green

Air flow meter circuit

ENGINE TEMPERATURE
SENSOR

Code No. 13

—

Engine temperature sensor circuit

IGNITION SIGNAL

Code No. 21
€O — Cg
Red Green

Control unit shows a
malfunction signal when the
following conditions are
detected.

* Either 1° or 180° signal is not entered
for the first few seconds during engine
cranking.

® FEither 17 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 eircuit is open or
shorted.
(An abnormally high or low vol tage
is entered.)

SYSTEM INSPECTION
Seepage EF & EC-84,.

SEF043F

® The engine temperature sensor circuit
is open or shorted.
(An abnormally high or low output
voltage is entered.)

SYSTEM INSPECTION

See page EF & EC.86.

SEF044F

Ignition signal circuit

EF & EC-71

® The circuit between power
transistor unit and E.C_U. is opened.

—

SYSTEM INSPECTION
Seepage EF & EC-90.

SEFQ045F




TROUBLE DIAGNOSES

Self-diagnosis — Mode IIl (Cont’'d)
SELF-DIAGNOSTIC PROCEDURE

{ DIAGNOSIS START )

v

Pull out E.C.U. from dash side panel.

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

(Drive vehicle for about 10 min.)

,» /

“Turn diagnostic mode selector on E.C.U.
fully clockwise.
!

After the inspection lamps have flashed 3
times, turn diagnostic mode selector fully
Lcounterclockwise.

Mode 111 )

‘L SEF872D
Make sure that inspection lamps are dis- N.G. Write down the malfunc-
playing Code No. 55. "1 tioning Code No.
0.K.

R& __________ L_ _ _Memory erasing procedure — — _ — — — L _______
A A

Turn diagnostic mode selector on E.C.U. fully clockwise.

] l :
|

fter the inspection lamps have flashed 4 times, turn diagnostic mode selector
on E_C.U. fully counterclockwise.

______________________________________ J
' v
Turn ignition switch "OFF", Turn ignition switch “OFF"". ’
A J— ‘L
Reinstall the E.C.U. in place. See decoding chart. 4\
SEF8720 v ‘L
( DIAGNOSIS END ) Check malfunctioning parts
and/or perform real time
L diagnosis system inspection.
If malfunction part is found,
repair or replace it.

CAUTION:
During displaying Code No. in self-diagnosis mode (Mode II), if the other diagnostic mode should be done, make sure to write
down the malfunctioning Code No. before turning diagnostic mode selector on E.C.U. fully clockwise, or select the diagnostic
mode after turning switch “OFF". Otherwise self-diagnosis information stored in E.C.U. memory until now would be lost.

EF & EC-70




TROUBLE DIAGNOSES

Self-diagnosis — Mode I (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
fo be malfunctioning. The diagnostic result will then be can-
celled automatically. If a diagnostic item which has been judged
to be malfunctioning and stored in memory is again judged to
be malfunctioning before the starter is operated fifty times, the
second result will replace the previous one. It will be stored in
E.C.U. memory until the starter is operated fifty times more.

RETENTION TERM CHART (Example)
|
‘ Code STARTER OPERATING TIMES
! No. 50 100 150 200
CRANK ANGLE
SENSOR | 11 / / /4
| A, ] 727
________ o [’"_ T T Botimes _T_—'"’ I e
A
ENGINE TEMP. !
i
SENSOR | 13 A 1A,
l 50 times
/ 7/////////11 . Retention term
If the same diagnostic item is— i . . .
judged to be malfunctioning before A + Matfunction detecting point
the starter is operated fifty times,
it will be stored in E.C.U. memory
until the starter is operated fifty
times from this point in time.
SEF7930

T —— o




TROUBLE DIAGNOSES

Self-diagnosis — Mode Il

The E.C.U. constantly monitors the function of these sensors

and actuators, regardless of ignition key position. If a malfunc-

tion occurs, the information is stored in the E.C.U. and can be

retrieve from the memory by turning on the diagnostic mode

selector, located on the side of the E.C.U. When activated, the

malfunction is indicated by flashing a red and a green L.E.D.

(Light Emitting Diode), also located on the E.C.U. Since all the

self-diagnostic results are stored in the E.C.U.’s memory even

intermittent malfunctions can be diagnosed.

A malfunctioning part’s group is indicated by the number of

both the red and the green L.E.D.s flashing. First, the red L.E.D.

flashes and the green flashes follow. The red L.E.D. refers to

the number of tens while the green one refers to the number of

units. For example, when the red L.E.D. flashes once and then

the green one flashes twice, this means the number 12"

showing the air flow meter signal is malfunctioning. In this way,

all the problems are classified by the code numbers.

® When engine fails to start, crank engine more than two
seconds before starting self-diagnosis.

® Before starting self-diagnosis, do not erase stored mem-
ory. If doing so, self-diagnosis function for intermittent
malfunctions would be lost.

The stored memory would be lost if:

1. Battery terminal is disconnected.

2. After selecting Mode 1Il, Mode IV is selected.

DISPLAY CODE TABLE

Code No. Detected items
11 Crank angle sensor circuit
12 Air flow meter circuit
\ 13 Engine temperature sensor circuit
21 Ignition signal circuit
34 Detonation sensor circuit
43 Throttle sensor circuit
b5 No malfunctioning in the above circuit

EF & EC-68




TROUBLE DIAGNOSES

Self-diagnosis — Modes I & II (Model with

catalyzer)

In these modes, the control unit provides the mixture ratio
monitor presentation and the mixture ratio feedback coefficient

monitor presentation.

Engine
stopped
{Ignition

switch

“ON")

Mode L.E.D.

Engine running

Open loop condition

Closed loop condition

Mode I Green ON

*Remains ON or OFF

Blinks

{Monitor A) Red ON

OFF

Green ON

*Remains ON or OFF

Blinks

Mode Il
(Monitor B) Red OFF

Compensating mixture ratio

with green L.E.D.

h %
*Remains ON or OFF More‘t an Between 5{ More
. 5% rich lean and 5% rich
{synchronous with green
L.E.D.) hroni
OFF Synchronized Remains ON

*Maintains conditions just before switching to open loop

Modes I & II are not avaiiable for non-catalyzer model.

EF & EC-67




TROUBLE DIAGNOSES
Self-diagnosis — Description (Cont’d)

Red LE.D.—Cg g CHECKER BOX
O———Gr . .
Mode switch /%~ ° i, /‘7 LED. The Checker Box is used to control and read the self-diagnosis
=x_ 277 Buzzer systems on models equipped with the “check connector”

switeh harness. It is a tool which can be used to operate the

self-diagnosis system easily.

KV109D0020 The Checker Box switch is used to trigger each of the
self-diagnosis modes. You can read the red and green light
emitting diode (L.E.D.) codes in the Checker Box, so it is not
necessary to remove the E.C.U. The Checker Box also has an
audible tone for each L.E.D. signal, so you can “hear” the
SEF664G codes instead of looking at the L.E.D. if necessary.

Self-diagnostic procedure

( DIAGNOSIS START )

v

Connect Checker Box harness to the
check connector on the vehicle.

® Connect the Checker Box
to the check connector
only when the ignition key

B ¢ is in the “OFF"’ position.

Start engine and warm it up to normal
operating temperature.

:
C H Push and hold the mode switch in the

“ON" position and wait for the inspec-
tion lamps to flash.

i =

v

Count the number of flashes, and after
the lamps have flashed the number for

the required mode, immediately release
the mode switch.

v
Perform the required self-diagnostic
procedure.

® You can erase the stored
memory by changing from
diagnostic mode to Mode
IV using the mode switch
on the Checker Box.

v

.| Stop engine and disconnect Checker Box
harness from the check connector onthe| ¢ pisconnect the Checker
vehicle, Box from the chack
connector only when the

L SEFGEIG] | v ignition key is in the
( DIAGNOSIS END ) ““OFF"’ position and
s the inspection lamps

1 MORITOR turn off.

Service procedures and instructions except for the above are the same as
those where Checker Box is not used.

SEF 669G
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TROUBLE DIAGNOSES

=
: ( Mode N )

SEFB720D

Self-diagnosis — Description (Cont'd)
SWITCHING THE MODES

1. Turn ignition switch “ON”.

2. Turn diagnostic mode selector on E.C.U. fully clockwise and
wait the inspection lamps flash.

3. Count the number of the flashing time, and after the
inspection lamps have flashed the number of the required
mode, turn diagnostic mode selector fully counterclockwise
immediately.

Flashing

Flashing twice

once

Flashing

Flashing 3 times

5 times

Flashing 4 times

SEF989D

When the ignition switch is turned off during diagnosis, in

each mode, and then turned back on again after the power to

the E.C.U. has dropped off completely, the diagnosis will

automatically return to Mode 1.

The stored memory would be lost if:

1. Battery terminal is disconnected.

2. After selecting Mode III, Mode IV is selected.
However, if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of Mode I
> IT->II >V >V -—>1I..etc, and in this state the stored
memory will not be erased.
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TROUBLE DIAGNOSES
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Self-diagnosis — Description

The self-diagnosis is useful to diagnose malfunctions in major

sensors and actuators of the E.C.C.S. system. There are 5
modes in the self-diagnosis system.
Mode I and Mode II apply only for model with catalyzer.

1. Mode I — Mixture ratio feedback control monitor A

® During closed loop condition:
The green inspection lamp turns ON when lean condition is
detected and goes OFF by rich condition.

® During open loop condition:
The green inspection lamp remains ON or OFF.

2. Mode I — Mixture ratio feedback control monitor B
The green inspection lamp function is the same as Mode L

® During closed loop condition:
The red inspection lamp turns ON and OFF simultaneously
with the green inspection lamp when the mixture ratio is
controlled within the specified value.

@ During open loop condition:
The red inspection lamp remains ON or OFF.

3. Mode NI — Self-diagnosis
This mode is the same as the former self-diagnosis in
self-diagnosis mode.

4. Mode IV — Switches ON/OFF diagnosis
During this mode, the inspection lamps monitor the switch
ON-OFF condition.

@ Idle switch

® Ignition switch “START”

® Vehicle speed sensor

5. Mode V — Real-time diagnosis
The moment the malfunction is detected, the display will be
presented immediately. That is. the condition at which the
malfunction occurs can be found by observing the inspec-
tion lamps during driving test.

EF & EC-64
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TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

yMPTOM & CONDITION 25 |Backfire — through the exhaust
POSSIBLE CAUSES 0O 66 o0
spECIFICATIONS Mixture ratio (too rich) o 10
FUEL SYSTEM Injectors (fuel leaks) O
{1GNITION SYSTEM | (missing) O
INTAKE SYSTEM Air cleaner element (clogged) @] :
CONTROL SYSTEM | Idle switch (remaining OFF) [ O l
SERVICE PROCEDURE
CHECK APPLY
0 N.G, 9 Improved
———# Replace the element. PRESSURE — Check idle mixture
‘ ratio.
AIR CLEANER [Seepage EF & EC-25.]
ELEMENT
Pressure
- regulator
SEF3206G SEF291G

Check air cleaner element
for clogging.

PERFORM

Self-dliagnosis N.G

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

———— Check idle switch and/or

Mode IV its circuit.
T [See page EF & EC-94.)
Ty~ A A,
Mﬁ{
SEF285G

Apply pressure 10 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-90
(ignition signal).]

Self-diagnosis
Mode V

SEF285G

Perform self-diagnosis
Mode V (for ignition signal).
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)
Backfire — through the intake

SYMPTOM & CONDITION 24

POSSIBLE CAUSES 006006 06| e
SPECIFICATIONS Mixture ratio (too lean) O @) O |0
Ignition timing (too retarded) Q
FUEL SYSTEM Injectors {clogged) O
INTAKE SYSTEM Air duct (air leaks) O
Intake manifold (gaskets) (air leaks) (@)
CONTROL SYSTEM | Air flow meter @)
Exhaust gas sensor O[O

SERVICE PROCEDURE

CHECK CHECK
N.G.
L?k —— Repair/replace the part.
. light
Engine C///_, .
Air duct “p &
SEF301G v SEF284G

Check intake system for air L L
Jeaks. Check ignition timing.

REMOVE - CLEAN
9 Improved \ 0

Pressure regulator —— Check idle mixture
r ‘ ratio.
[See page EF & EC-25.] INJECTOR
SEF291G SEF317G
Remove vacuum hase from Clean the injector.
pressure regulator, and try
to drive.
lNo change
PERFORM DISCONNECT

improved

. , N.G
§ .G.
Sel -dlagnDSMlS Mode II » » Replace the sensor.

- "0

2 Exhaust gas

o sensor
9 times or [ ara )
vy “
more/10 sec.%\) {:,J%:S
at 2,000 rpm SEF373G SEF307G

Check mixture ratio by Disconnect exhaust gas
flashes of inspection sensor connector, and try
lamps. to drive,

No change

——— Check idle mixture
ratio.
[See page EF & EC-25.]

N.G.
— Adjust ignition timing.
[See page EF & EC-22.]

CHECK

Self-diagnosis o
Mode III  Self-diagnosis

Perform self-diagnosis
Mode III and V (for air flow
meter).

N.G.

Check the circuits.
[See page EF & EC-84
{air flow meter).]
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TROUBLE DIAGNOSES
Diagnostic Table (Cont’'d)

. POSSIBLE CAUSES 0 0eOe|oe6
SPECIFICATIONS Ignition timing )
Idle speed (too low) O
INTAKE SYSTEM A.A.C, valve ®) e)
F.1.C.D. solenoid (remaining OFF) @] O
CONTROL SYSTEM | Idle switch (remaining OFF) O @]
SERVICE PROCEDURE
MEASURE CHECK
; N.G. 2 B N.G.
i —— Adjust idle speed. Timing ——— Adjust ignition timing.
{ Tachometer [See page EF & EC-25 ] light [Seepage EF & EC-22 ]
H 1 2\ i l‘ 5 S
. ., -
: o_qw\..‘_,q — / @
! SEF316G SEF284G
Measure idle speed. Check ignition timing.
CHECK CHECK

(3]

Check A.A.C. valve
and/ar its circuit.
[See page

EF & EC-106.]

— Check the part and/or circuit.
, [See HA section.]
l®

solenoid

SEF981F

Check terminal voltage of
F.1.C.D. solenoid.

PERFORM

N.G.
——— Check the idle switch circuit.

(See page EF & EC-94.]

Self-diagnaosis
Mode IV

T

~f

SEF285G

Perform self-diagnosis
Mode IV (for idle switch).
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TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 22 | Engine stall — while decelerating/just after stopping

POSSIBLE CAUSES 0060060

SPECIFICATIONS Mixture ratio olo

Ignition sparks (missing) O

Idie speed (too low) O
IGNITION SYSTEM {missing) O[O
INTAKE SYSTEM A.A.C. valve 010
CONTROL SYSTEM | Exhaust gas sensor O |10

Crank angle sensor @]

Idle switch (remaining OFF) @]

///

SERVICE PROCEDURE

PERFORM
N.G. .
Self-diagnosis ———# Check the malfunctioning
parts and/or circuits,
T _ [See page EF & EC-90
™ G . e . (ignition siglal),
.| Power transistor i g 7 S page EF & EC-82
i g {crank angle sensor).]
Check flashes of timing Perform self-diagnosis
hgh_t while decreasing Mode V (for ignition signal
engine speed. and crank angle sensor).
MEASURE CHECK
N.G. (4]
— Adjust idle speed.
Tachometer [Se“eaege EF & EC-25.] Check A.AC. valve
T and/or its circuit.
WA I ’ s [See page
=, . EF & EC-106.]
SEF316G
Measure idle speed.
CHECK DISCONNECT
' ] N.G. (6 Py improved
Self-diagnosis Mode II ", G::: ) —— Replace the sensor,
_:,_.-r—"/’\g:;, v
-.."""h-,,‘__ ’-a ﬂ:): No change )
AW Exhaust gas ————» Check idle mixture
9 times or N\ sensor ratio.
more/10 sec. % f;‘{g [Seepage EF & EC-25.]
at 2,000 rpm B
SEF373G SEF307G
Check mixture ratio by Disconnect exhaust gas
flashes of inspection sensor connector, and try
lamps. to drive,
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

YMPTOM & CONDITION 217 | Engine stall — while cruising
POSSIBLE CAUSES 66 06
SPECIFICATIONS Mixture ratio O |0
Ignition sparks (weak, missing) O
il cONTROL SYSTEM | Crank angle sensor ©
; Air flow meter @)
Exhaust gas sensor OO
SERVICE PROCEDURE
CHECK CHECK

! N.G. Ignition coil
@3’.?_-_____ . ——— Check ignition signal circuit. [

, ~KV109D10S0 [See page EF & EC-90.]
' SO =

e Power transistor

a e 2
. e R ) A Spark plug
; SEF418H SEF428H

| Check flashes of timing
light for weakness at

Remove spark plugs and
check their ignition sparks.

constant engine rev.
(1,000 to 2,000 rpm).

CHECK DISCONNECT

NG Improved
Self-diagnosis Mode II T » ———— Replace the sensor.
» a No change
) R Exhaust gas ———» Check idle mixture

) i sensor ratio
9 times or oo oo ‘ )
more/10 sec.% L [See page EF & EC-25.]
at 2,000 rpm SEFa736 SEF307G
Check mixture ratio by Disconnect exhaust gas
flashes of inspection sensor connector, and try
lamps, to drive.

PERFORM

Self-diagnosis 0) noe.

~———» Check the circuits.
[See page EF & EC-82
(crank angle sensor),
page EF & EC-84
(air flow meter).]

Mode 11T Self-diagnosis
Move V

Perform self-diagnosis
Mode III and V (for air flow
meter and crank angle sensor).
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TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 20 lElgine stall — while accelerating
POSSIBLE CAUSES 0O 06 060
SPECIFICATIONS Mixture ratio olo
ignition sparks (weak, missing) O |0
Compression pressure {low) O ]
CONTROL SYSTEM | Crank angle sensor @) O
Air flow meter O
Exhaust gas sensor O |0

SERVICE PROCEDURE

CHECK
N.G. (2] Ignition coil
. Check ignition signal circuit.
(See page EF & EC-90.]

5 f - ‘ »
SEF418H SEFA28H
Check flashes of timing Remove spark plugs and
light for weakness during check their ignition sparks.
acceleration,
MEASURE
© N.G. .
.—- .. . » Check cylinder head and
gasket,
COMPRESSION . [See EM section.]
PRESSURE \
SEF309G
Measure compression pressure.
DISCONNECT PERFORM
e ~ A 6
E@ Self-diagnosis RLH o
Mode I11 i ~ }——" Check the malfunctioning
"ﬁj__: Self-diagnosis parts and/or circuits.
Exhaust gas /n [See page EF & EC-82
sensor {crank sngle sensor),
o page EF & EC-84
t (air flow meter).]
SEF307G SEF285G
Check mixture ratio by flashes Disconnect exhaust gas Perform self<diagnosis Mode
of inspection lamps. sensor connector, and try III and V (for crank angle
to drive. sensor and air flow meter).
Improved

No change(  Replace the sensor.

Check idle mixture
ratio.
[See page EF & EC-25.]
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TROUBLE DIAGNOSES
Diagnostic Table (Cont’'d)

' SYMPTOM & CONDITION 19 | Engine stall — while idling |

[ POSSIBLE CAUSES ‘0 '9 ©® 06 o ' 0] 042
_s_l-;E.cTFmATIONS Mixture ratio (too rich/too lean) ”l 0] ‘f @] ’ ! ]
Fuel pressure (low) I] o f o ' ) ]
Ignition sparks (weak, missing) H 1’ @] f [
Idle speed (low) T ” II @] ' _r:
TU—EL_sYSTEM ' Fuel line (clogged) R “ J] O 1 f
IGNITION SYSTEM | Spark plugs (wet with fuel, improper gap) ] ool |
INTAKE SYSTEM | AA.C. valve NRE o |
F.1.C.D. solenoid (improper operation) “ ’ [ @] f Q ‘
[ CONTROL SYSTEM | Idle switch {remaining QFF) » H ] [ ] O
‘ Neutral switch (remaining OF? o H j {gf» ! ' '

SERVICE PROCEDURE

MEASURE
Fuel pressure gauge

o REMOVE
Improved 9
Pressure regulator »
SEF291G SEF286G

Connect vacuum hose to
pressure regulator and
measure fuel pressure.

Remove vacuum hose from
pressure regulator, and
check idling.

@ MEASURE
Tachometer
3
1 7\ ' ; 5
. -
o—% -
SEF316G

Measure idle speed.
N.G.

Adjust idle speed,
[Seepage EF & EC-25.]

CHECK

SEF418H
Check flashes of timing

light for weakness.
l NG.

Check ignition signal circuit.
[Seepage EF & EC-90.]

EF & EC-106.] F.IC.D.

solenoid

SEF981F

Check terminal voltage of
F.1.C.D. solenoid.

N.G.

Check the part and/or circuit.
[See HA section, ]

[Seepage EF & EC-25_]

___"I:: Gap

Spark plug

SEF299G

Remove spark plugs and
check their gaps and tips.
{For conventional type plug)

PERFORM

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

CHECK
Spark plug

Check spark plugs for
being foul or wet with fuel,

o CHECK @ CHECK
. . N.G.
Check A_A.C. vaive Self-diagnosis —— Check the idle switch circuit.
and/or its circuit. F,GD [See page EF & EC.94)
[See page
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TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 18 | Engine stall — during start-up
POSSIBLE CAUSES O 066066060 600
SPECIFICATIONS Mixture ratio (too rich/too lean) oloto
_Ignition sparks {weak) O
Ignition timing O
Compression pressure (too low) O
FUEL SYSTEM Canister (too much evaporation to intake) @]
IGNITION SYSTEM Spark plugs (wetﬂ with fuel, improper gap) O
INTAKE SYSTEM Throttle valve (not open enough) O
CONTROL SYSTEM Exhaust gas sensor ) O

SERVICE PROCEDURE

SEF284G
Check ignition timing.

&0
- ower transistor
__ unit

Gl

SEFa1gH
Check flashes of timing
light for weakness.

6 TRY Improved

No
change

[See page EF & EC-22.]

MEASURE
N.G (4] Ignition coil (5] '
S @, . , — » Check ignition signal circuit. /
~ {1 [-KKV109D 1050 (See page EF & EC-90.]
o COMPRESSION
<] o & | PRESSURE
: &
\\” v . \\\\\\\\,
PP PR Spark plug

CHECK CHECK
imi N.G. L N.G.
;li-glgrtmg Adjust ignition timing. Throttle chamber ———Repair/replace the part.

Throttle valve
SEF290G
Check throttle valve for
rough maovement.
CHECK

_SEF428H SEF309G
Remove spark plugs and Measure compression
chec‘l\their ignition sparks. pressure. l

Check cyl!inder head and

—— Replace the canister and/or gasket.
the hoses. [See EM section.]

Canister purge
purg SEF314G

I

APPLY DISCONNECT

Shut evaporated fuel to Improved i . No change
intake valve and try to drive. 4@ VACUUM — > (r:;:?gk idle mixture 4——
PRESSURE [See page EF & EC-25.] Exhaust gas
Pressure Improved sensor
regulator Replace the sensor. —————| 1)
s
SEF291G N SEF307G
Appily vacuum/pressure 1o ’ Disconnect exhaust gas
pressure regulator after sensar connector and try
disconnecting vacuum to drive.

hose, and try to drive,
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 17 | Poor driveability—detonatioll

N POSSIBLE CAUSES 06 6 oe
SPECIFICATIONS Mixture ratio (too lean) o]0
Fuel pressure (low) O
Ignition timing (too advanced) @]
FUEL SYSTEM Fuel filter (clogged) | Q
Fuel line (clogged) O
Injectors (clogged) Q
WL SYSTEM | Crank angle sensor (improper 1°-signals) O
Air flow meter J O
Engine temperature sensor . O
OTHERS Engine coolant temperature (100 high) O
Fuel (low octane rating, poor quality)
SERVICE PROCEDURE
—
0 Eng(i:r:;i%.glant Too high (2] CHECK N.G,
temperature —— Check cooling system. Timing ——® Adjust ignition timing.
[See LC section.] Iight\ [See page EF & EC-22.]

[

Check engine coolant
temperature.

7

SEF312G

@ REMOVE 6 MEASURE
Pressure regulator Improved Fuel pressure gauge
- r ‘
]
SEF291G SEF286G

10 drive.

PERFORM
Self-diagnosis
Mode II1

Perform self-diagnosis

angle sensor, air flow
Meter and engine
emp, sensor).

Remove vacuum hose from
pressure regulator, and try

Self-diagnosis

Connect vacuum hose to
pressure regulator, and
measure fuel pressure while

driving.
©) na.
————* Check the maifunctioning
parts.

[See page EF & EC-82
(crank angle sensor),
page EF & EC84

(air flow meter),

page EF & EC-86
(enging temp. sensor) ]

Mode III and V (for crank

E SEF284G

Check ignition timing.
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION 16

Diagnostic Table (Cont’'d)

Poor driveability — lack of power

POSSIBLE CAUSES 00 660|6\06 00
SPECIFICATIONS Fuel pressure 0Olo
Ignition timing O
Compression pressure (too low) O
FUEL SYSTEM Fuel pump (low fuel output} O
Fuel filter (clogged) @)
Fuel line (clogged) O
Injectors {clogged) O
IGNITION SYSTEM Spark plugs {improper gap) O
INTAKE SYSTEM Air cleaner element (clogged) O
Throttle chamber (clogged) O
Throttle valve (not open enough) @]
CONTROL SYSTEM | Air flow meter O
Exhaust gas sensor O
SERVICE PROCEDURE
CHECK CHECK
0 (2]
Throttle chamber
AIR CLEANER
ELEMENT
Throttle valve
SEF320G SEF290G
Check air cleaner element Check ignition timing with Check throttle valve for
for clogging. ’ a timing light. rough movement,
lN.G. lN.G. lec,_
Replace the part. Adjust ignition timing. Repair/replace the part.
[See page EF & EC-22.)
MEASURE CHECK
15 (4] Ignition coil .
—— Check cylinder head and N
gasket, N
COMPRESSION, . [See EM section.] kY
PRESSURE AN
N\
SEF309G K SEF428H
Measure compression Remove spark plugs and
pressure, check their ignition sparks.
MEASURE PERFORM DISCONNECT
REMOVE o Fuel pressure gauge Self-diagnosis 0 o

Improved

Pressure regulator
——

C

SEF286G
Connect vacuum hose 10
pressure regulator and
measure fuel pressure while

driving. l

Check idle mixture
ratio.
[See page EF & EC-25.)

SEF291G

Remove vacuum hose from
pressure regulator, and try
10 drive,

Mode Il gqif.diagnosis

SEF285G

Perform self-diagnosis
Mode III and V (for air
flow meter).

lN.G.

Check the malfunctioning
parts and/or circuit,
[See page EF & EC-84.]

Exhaust gas
sensor

o
o
SEF307G

Disconnect exhaust gas
sensor connector, and try

to drive,
Improved

Replace the sensor.

No change

Check idie mixture
ratio.
[Seepage EF & EC-25.]

EF & EC-54
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TROUBLE DIAGNOSES
/ Diagnostic Table (Cont’d)
'SYMPTOM & CONDITION 15 | Poor driveability — surge (while cruising)l

{ POSSIBLE CAUSES 0 0600600
'_SWIONS Mixture ratio (too lean) O 00 O
Fuel pressure (low) Q|0
Ignition timing O
IGNITION SYSTEM | (missing) o}
! INTAKE SYSTEM Air duct {leaks) O
. Throttle chamber (air leaks) O
‘ Intake manifold (gasket) {air leaks) O
CONTROL SYSTEM | Crank angle sensor O
Air flow meter O
Exhaust gas sensor @]
Idle switch O

SERVICE PROCEDURE

CHECK

Engine
Air duct
SEF301G

G SEF284G

air leaks.
lN,G.

Repair/replace the part.

REMOVE

6
P

4-

Check intake system for

Improved
ressure regulator I

SEF291G

Check ignition timing.
N.G.

Adjust ignition timing.
[See page EF & EC-22.)

MEASURE
uel pressure gauge

!
SEF286G

0.

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

PERFORM
Self-diagnosis
Mode IIT

Mode V

16

Self-diagnosis

Connect vacuurm hose 10
pressure regulator and
measure fuel pressure while
driving.

G.
-N'———b Check the maifunctioning
parts and/or circuits.
[See page EF & EC-82
{crank angle sensor),
page EF & EC-84

Perform self-diagnosis Mode
IIl and V (for crank angle
sensor, air flow meter and
ignition signal).

—

(air flow meter),
page EF & EC-90
{ignition signai).]

PERFORM

Self diagnosis
Mode IV

————» Check idle mixture
ratio.
[Seepage EF & EC25.]

SEF2B5G

Perform self-diagnosis

Mode [V (for idle switch).
lN.G.

Check the idle switch

circuit.

[See page EF & EC-94.]

Improved
— " Replace the sensor.

DISCONNECT

7]

Exhaust gas No change

sensor ————— Check idle mixture

P ratio.

[IES [See page EF & EC-25.]

SEF307G

Disconnect exhaust gas sensor
connector, and try 1o drive,

EF &
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION 14

Diagnostic Table (Cont’'d)

Poor driveability — stumble (while accelerating)

POSSIBLE CAUSES

00 e|oe 00

SPECIFICATIONS Mixture ratio

O @] O

Fuel pressure

O

FUEL SYSTEM Fuet filter (clogged)

Fuel line {clogged)

Injectors (clogged)

ololololole

IGNITION SYSTEM Power transistor

Ignition coil

Spark plugs (ignition leaks, improper gap)

INTAKE SYSTEM Air duct (leaks)

CONTROL SYSTEM | Crank angle sensor

Air flow meter

Engine temperature se

nsor

Exhaust gas sensor

Idle switch (remaining

OFF)

OTHERS

Fuel {poor quality)

SERVICE PROCEDURE

CHECK

N.G

Check flashes of timing
light for weakness.
CHECK

Leak
~

<

Engine

Air duct
SEF301G
Check intake system for
air leaks.
REMOVE
Pressure regulator Mb

.

=

SEF291G
Remove vacuum hose from
pressure regulator, and try to drive,
PERFORM o

Self-diagnosis
Mode I1I Self-diagnosis
Mode V

N.G.
—_—

SEF285G6

Perform self-diagnosis Mode ITI

and V (for air flow meter, crank angle
sensor and engine temp. sensor).

— 4 Check ignition signal circuit.
[$eepgae EF & EC-90.]

N.G.
—» Repair/replace the part.

CHECK
Ignition coil

(2]

LY
7 D\ Spark plug
SEF428H

Remove spark plugs and
check their ignition sparks.
PERFORM

N.G. . ]
—_»Check the idle switch
circuit.
[See page EF & EC-94.]

Self-diagnosis
Mode IV

SEF285G
Perform self-diagnosis
Mode IV (for idle switch)._

MEASURE

Fuel pressure gauge
gaug — _ » Check idle mixture

ratio.
[See page EF & EC-25.]

SEF286G _/

Connect vacuum hose to
pressure regulator and

measure fuel pressure while DISCONNECT

driving, Improved T
E@ Replace the sensor,
A/
N No ch
heck the malfunctionin: Exhaust gas o change
N 9 9 — Check idle mixture

parts and/or circuits. sensor

[See page EF & EC-84
{air flow meter),

page EF & EC-82
{crank angle sensor),
page EF & EC-86
(engine temp. sensor}.]

ratio.
[See page EF & EC-25.]

SEF307G /
Disconnect exhaust gas
sensor connector, and try
to drive,

T I o T 4 41 27 1
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

'SYMPTOM & CONDITION 13 | Unstable idling — after warm-up

POSSIBLE CAUSES oloeoloe/e/elelo
["SPECIFICATIONS Mixture ratio ololo]o
Ignition sparks (oRNe}
Ignition timing @)
Compression pressure (@]
FUEL SYSTEM Fuel line (clogged)

Canister (air leaks) O
Pressure regulator control solenoid O

! IGNITION SYSTEM Power transistor Q|0

!‘ Ignition coil olo

* [INTAKE SYSTEM | Blow-by hose (leaks) o)

Air duct (leaks) O

: CONTROL SYSTEM | Idle switch 1 o

SERVICE PROCEDURE
[ CHECK (7} CHECK © CHECK CHECK
o Blow-by Lt;ak Canister purge o z;is:fozesgig:gzor
& hose Engine C///}
L] -
~ / Air duct
' SEF300G SEF301G SEF298G SEF303GQ
Check blow-by hose for Check intake system for Check purge line for leaks. Check terminal voltage of
leaks.

_" N.G.

Repair/replace the hose,
CHECK

KV109D10S0

Check flashes of timing
light for weakness.

N.G.
Check ignition signal eircuit.
[See page EF & EC90.]
MEASURE

COMPRESSION

PRESSURE

SEF309G

Measure compression
pressu e,
N.G.

Check cylinder head and
gasket,

[See EM section.)

air leaks.
iN_G.

Repair/replace the part,
CHECK

Ignition coil
2

A Y
‘,‘ X Spark plug
SEF428H
Remove spark plugs and
check their ignition sparks.

PERFORM

Self-diagnosis

Perform seif-diagnosis
Mode IV (for idie switch).

lN.G.

Check the idle switch circuit,
[See page EF & EC-94]

the solenoid while idling,
N.G,

Check the solenoid circuit,

[Seepage EF & £C-114.]

lN.G.

Repair/replace the hose.

(7]

CHECK

Timing

light /
A .
——

©

SEF284G
Check ignition timing,
N.G.

Adjust ignition timing.
[See page EF & EC-22.]

EF & EC-51




TROUBLE DIAGNOSES
Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 12 | Unstable idling — before warm-up

POSSIBLE CAUSES 0060606
SPECIFICATIONS Mixture ratio O |0

Ignition timing O
INTAKE SYSTEM Air regulator {not open enough) @]

A.A.C. valve (@)
CONTROL SYSTEM Engine temperature sensor OloO

SERVICE PROCEDURE
CHECK CHECK
. N.G. . (2] N.G. . 3
Timing 1 —— pAdjust ignition timing. Air regulator — —» Check air regulator and/or b
light [See page EF & EC22.] its circuit. 1
‘ = [See page EF & EC-110.] E
e k'
E SEF284G SEF293G
Check ignition timing. Make sure air regulator
stays open before warm-up.
APPLY CHECK
[3) improved (4]
—— Check idle mixture [
‘ VACUUM ratio. Check A.A.C. valve E
PRESSURE [See page EF & EC-25.) and/or its circuit. i
[See page
Pressure EF & EC-106.]
regulator
SEF291G
Apply vacuum/pressure to
pressure regulator after )
disconnecting vacuum ) b
hose, and check idling. -3
Check sensor circuit. A
[See page EF & EC-86.]
PERFORM RUN \
o 6] 3
Self-diagnosis K
Mode I11 N.G. START| n.G. -
Ignition 4
Engine temp. switch ‘
SEF285G sensor SEF292G
Perform self-diagnosis Start and run engine with
Mode III (for engine temp. sensor
engine temp. sensor), connector disconnected.

EF & EC-50




PRECAUTIONS

E.C.U.

o Do not disassemble E.C.C.5. control
unit. (E.C.U.)

¢ Do not turn diagnosis mode selector
forcibly.

e [f a battery terminal is disconnected,
the memory will return to the ROM
value. The E.C.C.S. will now start to
self-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However,
this is not an indication of a problem.
Do not replace parts because of a
slight variation. (Model with catalyzer)

o Do not apply undue force to
mounting bracket.

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

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

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

BATTERY

® Always use a 12 volt battery as
power source,

® Do not disconnect battery cables
while the engine is running.

* Do not reverse polarity of battery
when connecting it. Otherwise, E.C.U.
and/or injectors may be burned.

E.C.C.5. HARNESS HANDLING

® Securely connect EC.CS. harness
connectors.
A poor connection can cause
extremely high voltage to develop in
the coil and condenser, resulting in
damage to ICs.

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

ICs, etc.
® Keep E.C.CS. parts and harnesses
dry.

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

® Before connecting connector. make
sure all pins are straight.

[=[=Ta P ] =]
RIS ===

SS%@B[:EUD(Q

WIRELESS EQUIPMENT

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

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

2)  Keep antenna feeder line more than
20 cm (7.9 in) away from harness of
electronic controls.

Do not let them run parallel for a
long distance.

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

4) Be sure to ground radio to vehicle
body.

EF & EC-3

E.C.C.5. PARTS HANDLING

® Handle air flow meter carefully to
avoid damage.

® Do not disassembie 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.

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

FUEL PUMP

® Do not operate fuel pump when there
is no fue! in lines.

® Do not reuse fuel hose clamps.

® Tighten fuel hose clamps to the
specified torque.

\
(
<N \
@ L
WHEN STARTING
® Do rot depress accelerator pedal
when starting.
® Immediately after starting, do not rev
up engine unnecessarily.

® Do not rev up engine just prior to
shutdown.

SEF398H




PREPARATION

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

KV109D10S0

Ignition timing

adapter coil set

@ KV109D0010
Ignition timing
adapter coil

(@ KV109D0015
Adapter harness

Measuring ignition timing

KV109D0020
Checker Box

Red LED.— 55 @M Green Reading self-diagnosis indication
. ¢ |7 L.E.D.
Meode switch ® %—/—Buzzer

-

switch

EF & EC-2




TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont’d)

( INSPECTION START )

h 4
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).

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
$ensor,

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 5 R
VEHICLE SPEED SENSOR :

COMBINATION METER 1GNITION SwWITCH
ON or START

eo—— JELECTRICL 45,
70— SPEED-
1200————OMETER ———o028

'lll Ill ST T |I»:¢ [TTT
[Trder Sz 1] llll ‘ FUSE BLOCK
© <P (Refer to #POWER
N @) NN @ o = ¢ "SUPPLY RQUTING”
‘ in EL section.)
VEHICLE
SPEED
@ ®
[0} @
R (VAP —\us@-——-—f) c§ s ®:
£ ©® ® :
S =C G _i _! ©
=c ~ =
=~ BOOY
GROUND
(s @
AR w
GD) G — S
IR S .M =
3= Y/ G =———O——DY/5—{] oo [Refer to last page
E “ * | (Foldout page).]
(E. F. 1. ||
harness) = _|| ‘L N
= SN go‘
- >
M OC
O <,
: g B g8
e YL YL o) ey
[ Fa05 cg
@:L.H. drlive model gg @ we
—C
® :R.H drlve model ML
Co
@ A/T model wc Y/B v/aOz
Y/L Y/L

(1) :M/T model

SEF480H|

EF & EC-88
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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 .\ V7,4 i
’ Run engine at about 2,000 rpm for about
~ e 9
>~ e, 5 2 minutes under no-load.
Te -
0= ~6 . /7
ArlA e
*Make sure that inspection lamp (Green e
SMA4068 L.E.D.) on control unit goes on and off

CHEE “7//
more than 9 times during 10 seconds, at

2,000 rpm under no-load.
SEF332D

\/L o=

O.K. N.G.

* » Make sure that diagnostic mode
is mode I or mode 11. ( INSPECTION END Check and adjustrment shou!d be made by
referring to IDLE SPEED/IGNITION

® Make sure that diagnostic mode
selector is turned fully counter- TIMING/IDLE MIXTURE RATIO
clockwise, INSPECTION in section EF & EC.
Refer to Self-diagnosis in EF & EC
section.

MA-20




CHASSIS AND BODY MAINTENANCE

SMAZ11A

SMA9418B

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

® If fiuid 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:
[03:25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-lb)

MA-21




- FRONT SUSPENSION

78 (8.0 - 8.0, 49-54{4.0-55,29 - 40)
“h 43.58) \ @/_—63 ® -
Gasket\@ B

Strut mounting insulator
Lock washer e T
Upper seat
ppe 2 Bound bumper
® -

Coil spring !

Plastic clip\

Front
suspension
membar

Strut assembly

€3] 124 - 143

{12.6-14.6,
< 81 - 108}
.‘. Z] Stabilizer connacting

rod

Knuckie spindle

Transverse link
with ball joint

Stabilizer ﬁ

e
[C] 39-49 (4.0-5.0, 629 () 88 - 108 | ® |

: ¢Q (0] 20- 29 (2.0 - 2.0,
29.36) (9,0 - 11.0, 65 - 80) 97//_ 14-22)

j @\_g@ 88- 108 (8.0- 1.0,
- 65 - 80)

o
/\ Tanslon rod

\ \/ @ﬁTensuon rod bushing €39

When infralling stebilizer bar, tension rod and transvarse

link, final tightaning requires ta ba carried aut under untaden
condition® with tiras on the ground.

M 39-4914.0 - 5.0, 28 - 36) * Fuel, radiator coolant and angine oil full. Spars tire, jack,

N-m (kgem, ft-lb} hand tools and mats in designated position.

Tension rod

SFABGOA







ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram

Cc

see pull-out following page EL-108.)

(For Wiring Diagram —
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

‘1/ Uy

Inspection
lamps

E.C.C.5.c

- s ~ i i
Diagnostic mode selector

P T p——

forming circuit

onvtrc_)l EJIZLt 7
SEF402H
Cover

Light emitting

diode
4 \
Photo diode
Wave-

Rotor plate
SEF971E

For No, 2 piston

180° signal slit
for No. 1 piston

A \\\‘
\%:or No. 3 piston
10

RH ! Hot wire resistance

MB : Constant resistance

No. 4 piston
SEF972E signal slit
L SEF854B
Temperature !
compensation resistor- b
5\
\\‘\, | .~——Hot
Air flow > RKZ RHE  ire
T
Rez iva RAZ lya

RK : Temperature compensation resistance

SEF617B

E.C.C.S. Control Unit (E.C.U.)

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

Crank Angle Sensor

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

The crank angle sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 1° signal and 4 slits for
180° signal. Light Emitting Diodes (L.E.D.) and photo diodes are
built in the wave-forming circuit.

When the rotor plate passes between the L.E.D. and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are sent to the E.C.U.

Air Flow Meter

The air flow meter measures the mass flow rate of intake air.
Measurements are made so that the control circuit will emit an
electrical output signal corresponding to the amount of heat

. dissipated from a hot wire placed in the stream of intake air.

The airflow past the hot wire removes the heat from the hot
wire. The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the
greater its resistance value. This temperature change (resist-
ance) is determined by the mass air flow rate. The control
circuit accurately regulates current (1) in relation to the varying
resistance value (Ru) so that V. always equals Ve. The air flow
meter transmits an output for voltage Vi to the control unit
where the output is converted into an intake air signal.

EF & EC-9 )




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Thermistor

SEF6208B

|dle contact point

Full throttle
contact point

SEF903D

Engine Temperature Sensor

The engine temperature sensor detects the engine temperature,
which is dependent on engine coolant, and transmits a signal to
the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Sensor and Idle Switch

The throttle sensor responds to the accelerator pedal move-
ment. This sensor is a kind of potentiometer which transforms
the throttle valve position into output voltage, and emits the
voltage signal to the E.C.U. In addition the sensor detects the
opening and closing speed of the throtile valve, and feeds the
voltage signal to the A/T control unit. The idle switch actuates
in response to accelerator pedal movement.

This switch has idle contact and full throttle contact. The idle
contact is used for engine control. It closes when the throttle
valve is positioned at idie and opens when it is at any other
position.

=
n
2 Supply voltage:
‘ 3 6.0 5V (Applied between terminal No. 4 and 6)
s } Idl_emh A
2 IS\IWIt sedt < Output voltage between
otu = terminal No. ds e
(o ) . o3 (Full throtte E erminal No. 4 an

— - g0 ¢ switch) 5 a0l |

O Z s & Throttle = [

! sensor & ‘

3 2 i

F [*4) d

| © e (<) §2%° |
pCS R - - = °

@) z -] ¢ |

= i

=—— | T i |

= i

(@] 0 L

45 90 135

Throttle valve opening angle (degrees)

SEFA03H

Nozzie " SEF404H

Fuel Injector

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

EF & EC-10




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Intake

manifold 4a @i

vacuum = o

/
&
Fuel return

-/
/

s
£ |solation

bearing

£ Heater pad

Fuel from injector
chamber T
To fuel tank
SEF405H
—
Holder_\ Louver—
/

Zirconiax

tube
SEF406H

Output voltage Vs [V]

1
1

Mixture ratio

Rich =— |dea! ratic —*Lean

SEF288D

SEF975E

Pressure Regulator

The pressure regulator maintains the fuel pressure at 250.1 kPa
(2501 bar, 2.55 kg/cm’, 36.3 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

Exhaust Gas Sensor (For catalyzer model)

The exhaust gas sensor, which is placed into the exhaust outlet,
monitors the amount of oxygen in the exhaust gas.

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

Fuel Pump

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

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

EF & EC-11




IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

INSPECTION PROCEDURE
For catalyzer model

( INSPECTION START )

v

Visually check the following:
® Air cleaner clogging
Hoses and ducts for leaks
Electrical connectors
Gaskets !
Throttle valve and throttle valve switch operatiou .5
v
&‘ Start engine and warm it up until water temperature

SEF457C indicator points to the middle of gauge.

|

Open engine hood and run engine at about 2,000

3.4 5 i ;
g b S . M rpm for about 2 minutes under no-load. |
Y > :
oj;,mm “{4 Perform E.C.C.S. seif-diagnosis. (Select mode 111)
SEF4778 0.K. J'N'G‘

Check, correct or replace malfunctioning parts.

v
' Does engine run smoothly? ,

O.K. JN.G,

A

Eheck and clean injectors, and replace injectors if
necessary.

Fy

'

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

v

&

Check idle speed.

M/T: 850450 rpm
A/T: 850%50 rpm (in “N** position)

O.K. N.G.
SEF131F +
C igniti imi i imi N.G. Adjust ignition timing b
heck ignition timing with a timing A ] ign iming by
light. Refer to page EF & EC-22. turning crank angle sensor

after loosing bolts which

15°+2° B.T.D.C. secure it

OK. J

A

Disconnect A.A.C. valve harness cornector.

‘

Adjust idle speed to 800 rpm by
turning idle speed adjusting screw.

1

Connect A.A.C. valve harness connector.

SEF647H

l ,

EF & EC-26




IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

4
s 5
2 7R
\
4 3'7)
.O;nvw* E'B
SEF4778B L

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 1)

0O.K. N.G.

ﬁ Run engine at about 2,000 rpm for about 2
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

Com Aover] CAE cable.

2) Disconnect connector from Control Unit.

@ - 3) Disconnect exhaust gas sensor harness connector

b . .

EED and connect terminal for exhaust gas sensor
harness connector to ground with a jumping

-—Jumper wlre wire

4) Check for continuity between terminal No. 29
and ground metal on vehicle body.

5) Connect Control Unit connector and battery
ground cable.

SEF547H

Continuity exXists ......cccivivreeviensernennnces 0.K.
Continuity does not exist .......ceeeeuee N.G.
O.K. N.G.

Rep/air or replace E.C.C.S. harness.
/

® Disconnect engine temperature sensor harness
connector.

® Connect a resistor (2.5 k£2) between terminals
of engine temperature sensor harness connector.

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

A 4

SEF333C l

©®
EF & EC-27
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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 - 40Q2
(Above resistance has no change even if the polarity of the
circuit tester is changed when measuring it.)

Resistance: 30 -40
(Independent of electric poles} SEFS584H

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
Itemn

Solenoid valve 3
Continuity B-C A-B B

SEF585H :

AIR REGULATOR b

. !

¢ 1. Check air regulator resistance. i

Resistance: 4

Approximately 7002 §

] 2. Check air regulator for clogging. i
|
e o] {
SEF339H 1)

=4 | FUEL PUMP b
1. Disconnect fuel pump harness connector. Check resistance  j{

DISCONMET between terminals @ and T. k|

E@ Resistance: -

Approximately 0.5 ]

= ¢

SEF439H
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

DISCOMNECT

SEF341H

Washer

om)

0)))

Spring

Plunger

af—)

-*Neutral switch

SEF342H
Iy
Wolby |
Q)
AP | Back-up lamp
e _
. =T \ — switch
=7 srameECT \
'l | — i
E'i_} \ Q.D. switch

SEF343H

SEF344H

2. Check plunger for seizure or sticking.

2. Check fuel pump for normal operation by supplymg it with
battery voltage between terminals @ and ;.

F.I.C.D. SOLENOID VALVE

1. Check that clicking sound is heard when
current to terminals.

3. Check for broken spring.

NEUTRAL SWITCH

applying 12V dire

Check continuity between terminals @ and .
Conditions Continuity

Shift to Neutral Yes

Shift to other position No

INHIBITOR SWITCH

Check continuity between terminals @ and &), ).

Conditions

Continuity between

terminals (@ and (b

Continuity between ‘ ‘
terminals (@) and (f, Bl

Shift to “P” position Yes No
Shift to “N” position No
Shift to positions

No

other than “P"” and “N”’

L AP A7 TR

EF & EC-127
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
E.C.C.S. RELAY, FUEL PUMP RELAY AND INHIBITOR
RELAY

Check continuity between terminals @ and 3.

[

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 6

(]
€

SEF650H
VEHICLE SPEED SENSOR
5 1. Jack up rear wheels.
TS. 2. Disconnect vehicle speed sensor harness connector.
3. Check continuity between terminals (@ and (& while rotat-
gl ing rear wheel by hand.
E@ Continuity should be intermittent.
&
SEF754H
@ Detonation sensor DETONATION SENSOR
terminal 1. Disconnect detonation sensor harness.
2. Check continuity between detonation sensor terminal and ;
15, ground.
?5 Continuity should exist. «
G
¢
SEI-=75il:i_J
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Vi

e

I

Pressure gauge

SEF892D

e

apo =
Fuel filter

Fuel pump and dar;';ger\ I

Fuel tank

\

/

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.

1. Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube (en-

gine side).

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

W

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 reguiator vacuum
hose from intake manifold.
Plug intake manifold with a rubber cap.
Connect variable vacuum source to fuel pressure regulator.

® N
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Fuel Pressure Check (Cont’d)

9. Start engine and read indication of fuel pressure gauge as
Fuel pressure vacuum is changed.

Fuel pressure should decrease as vacuum increases. If
results are unsatisfactory, replace fuel pressure regulator.

SEF7188B

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove LA.A. unit and intake manifold stay.

3. Disconnect pressure regulator vacuum hose.

4. Remove fuel tube assembly fixing bolts.

Be careful not to damage the injector, nor to deform the fuel
tube.

5. Remove injectors from fuel tube.

Fuel injector

Fuel tube

M Insulator Q

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

SEFA422H

CAUTION:

® Do not reuse old O-rings.

e® Apply a coat of engine oil (SAE 10W-30) to new O-rings.
Do not use solvent for wiping.

® Keep O-rings and their mating parts clean and free from
foreign particles (dirt, ravelings, etc.) before installation.

® Do not scratch the O-ring either with tools or finger nails
during installation. Be careful not to expand or twist
excessively. Do not insert into fuel tube immediately after
expansion.

EF & EC-130




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 ozonhe, 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.

Assemble injectors with fuel tube.
Install fuel tube assembly.

No®
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EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model)

Description

Fuel check valve

Vapor vent line

Throttle chamber\

N
Intake

Fuel tank

manifold
Main purge
orifice \
Purge control
valve “
T
> whhe \
Fuel filler cap with
vacuum relief valve Constant
purge orifice
0 {} Q& Carbon canister
<::] : Air
« : Fuel vapor
SECB44A

Q®

SEC424A

The evaporative emission control system is used to reduce
hydrocarbons emitted to the atmosphere from the fuel system.
This reduction of hydrocarbons is accomplished by activated
charcoals in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the
intake manifold when the engine is running. When the engine
runs at idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake
manifold through the constant purge orifice. As the engine
speed increases, and the throttle vacuum rises higher, the
purge control valve opens and the vapor is sucked into the
intake manifold through both the main purge orifice and the
constant purge orifice. :

Inspection
CARBON CANISTER

Check carbon canister as follows:
® Blow air and ensure that there is no leakage.
® Blow air and ensure that there is leakage.

EF & EC-132
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EVAPORATIVE EMISSION CONTROL SYSTEM (For catalyzer model)

SEC308A

SEC309A

Inspection (Cont’d)
FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

Inhale air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further inhaling air, the resist-
ance should disappear with valve clicks.

If valve is clogged or if no resistance is felt, replace cap as
an assembly.

FUEL CHECK VALVE

1.

Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
flow should be directed toward the canister.

2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank.

3. If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

EF & EC-133




CRANKCASE EMISSION CONTROL SYSTEM

Description

Positive crankcase ventilation valve

Blow-by connecting pipe

I:'|> Fresh air

’ Brow-by gas

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 partial 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 manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air inlet under all
conditions.

Inspection

-P.C.V. (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove ventilation hose from P.C.V.
valve; if valve is working properly, a hissing noise will be heard
as air passes through it and-a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

EF & EC-134




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
kPa (bar, ka/cm?, psi)

250.1
(2.501, 2.55, 36.3)

Inspection and Adjustment

AIR FLOW METER
Qutput voltage \V

1.0-3.0

ENGINE TEMPERATURE SENSOR
Thermistor resistance k2
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 “QFF" to QN

rpm

Idle speed + 250150

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

XI//I rrnnc?c(::l[ in "N* position 850250
IDLE SPEED (A/C ON)

M/T model 950450

A/T model in “N" position 90050
IGNITION TIMING (B.T.D.C.)

:\A//:rr 15°2°
IDLE CO o ldle mixture is

preset at factory.
AIR REGULATOR Y Approx. 70
IGNITION COIL
rim i
e o
Secondary resistance K 6-8

[at 20°C (68°F)]

EF & EC-136
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ENGINE CONTROL SYSTEM

Accelerator Control System

When removing accelerator wire, make a mark to indicate lock nut's initial position.

Check that throttle valve fully opens when accelerator pedal is fully depressed and that it returns to idle
position when pedal is released.

Adjust accelerator wire according to the following procedure.

Tighten “adjusting nut” until ““throttle drum™ starts to move.

From that position turn back “adjusting nut” 1.5 to 2 turns, and fasten it with a lock nut.

Check accelerator control parts for improper contact with any adjacent parts.

When connecting accelerator wire, be careful not to twist or scratch its inner wire.

Lock nut

Adjusting nut
[ 3-4
(03-04,22- 2.9)—\

5o @8_12

08-12,58-87)
.
Return spring
i~ Throttle drum
\\ —Adjusting nut
\

Lock nut
8-12
08-12,

58-8.7)

Kinckdown switch
Accelerator

/ﬁ[U] 8-11(08-1.1,58-80) Pedal 0.3-1mm

| )
—Accelerator wire bracket
Wire end

(3: Nm (kg-m, ft-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.

e Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.
e Be sure to disconnect battery ground cable before conducting operations.

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.
e® Plug hose and pipe openings to prevent entry of dust or dirt. ‘
e Always replace O-ring and clamps with new ones. ‘U
e Do not kink or twist hose and tube when they are installed. ‘
e Do not tighten hose clamps excessively to avoid damaging hoses. 31‘3
o When installing fuel check valve, be careful of its designated direction. (Refer to section EF & EC.) ;‘
e Run engine and check for leaks at connections. H

g
!_'_ v

20-25
(0.20 - 0.26, -

14-19) /
!

Fuel ﬁ
filler cap.

[(}3.2-43
(0.33 - 0.44,
24-32)

Fuel return hose

Fuel outlet hose

\ Fuel tank

Fuel check valve

Fuel tank protector

&

~—[0) 22-43(0.33-044,24-32)

[ 26 -36 (2.7 -3.7,20 - 27) [ : Nom (kg-m, fr-ib)

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
running,

® After installation, check that mounting bracket
If any of above parts are not installed proper|
vehicle body.

—

system for unusual noises, with engine

$ and mounting insulator are free from undue stress.
Y, excessive noise or vibration may be transmitted to

Main muffler -

Model with catalyzer

!’OJ 5-7(0.5-0.7,3.6-5.1)

N Catalyzer ‘:’ B |
\
p ! . ..\ . @f"’ @)
\ N | -/
. WP

= -«
13-16— / e \‘
(13- 1.6,\@ - |
, 13- 16
‘:‘\ 9-12) By S (’13_;?‘6’9_12) n(1.3-1.6,9-12)
o

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

—

< . 1 .
% ! N 15-710.5-0.7,36-5.1)
|

w 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
[ as5-60 :
(4.6 -6.1,33-44)

Model without catalyzer

(1316
X (1.3-1.6,9-12)

KQ * ! ] \\ @ ’
// od - [W] -
) SERCN LN
< 9. 12) 9-12)

{4355 (4.4-5.6,32 - 41)

\

\

A\
L _ Front tube
() 45.60 (4.6 -6.1, 33 - 44)

O Nem (kg-m, frlb)

SFE182A
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CLUTCH

SECTION c L

CONTENTS

PRECAUTIONS AND PREPARATION e CL- 2
CLUT CH SY ST EM i oo et et e e et e e e e eea e CL- 4
INSPECTION AND ADJUSTMENT e CL- 5
HYDRAULIC CLUTCH CONTROL e CL- 6
CLUTCH RELEASE MECHANISM e CL- 8
CLUTCH DISC AND CLUTCH COVER e, CL-10

SERVICE DATA AND SPECIFICATIONS (S.D.S.) e CL-12




PRECAUTIONS AND PREPARATION

(GG94310000

S8R500

*: Special tool or commercial equivalent

Precautions

® Recommended fluid is brake fluid “DOT 3.

® Never reuse drained brake fluid.

® Be careful not to splash brake fluid on painted areas.

® When removing and installing clutch piping, use Tool.

® Use new brake fluid to clean or wash all parts of master

cylinder, operating cylinder and clutch damper.
Never use mineral oils such as gasoline or kerosene. It
will ruin the rubber parts of the hydraulic system.

WARNING:

After cleaning the clutch disc, wipe it with a dust collector. Do
not use compressed air.

Preparation
SPECIAL SERVICE TOOLS

Tool number

Description
Tool name
ST20050010 Inspecting diaphragm spring of clutch
Base plate cover
S$T20050100

Distance piece

- Inspecting diaphragm spring of clutch
@ cover

GGY4310000% Removing and installing each clutch piping
Flare nut torque N}/‘Jj‘:@

wrench »

S$T20600000™ Installing clutch cover and clutch disc

Clutch aligning bar

ST20050240*
Diaphragm spring
adjusting wrench

Adjusting unevenness of diaphragm spring

@ of clutch cover

CL-2
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PRECAUTIONS AND PREPARATION

Preparation (Cont’'d)
COMMERCIAL SERVICE TOOLS

Tool name

Description

Bearing puller

Removing release bearing

Bearing drift

¢ Installing release bearing
g

a: 50 mm (1.97 in) dia.

CL-3
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INSPECTION AND ADJUSTMENT

—
Pedal
Push rod bracket
Pedal stopper lock nut
Lock nut 16 - 22
8-1 (1.6-2.2,12 - 16)
(0.8- 1.1,
5.8-8.0)
Dash lower
panel
Melt sheet
[q : N-m (kg-m, ft-Ib)
SCL323

\\ Clutch operating cylinder

203
SCL 3

Adjusting Clutch Pedal

~ 1. Adjust pedal height with pedal stopper.

Pedal height “H”:
L.H. 186 - 196 mm (7.32 - 7.72 in)
R.H. 182 - 192 mm (7.17 - 7.56 in)
2. Adjust pedal free play with master cylinder push rod. Then
tighten lock nut.
Pedal free play “A”:
1.0 - 3.0 mm (0.039 - 0.118 in)
Pedal free play means the following total measured at posi-
tion of pedal pad:
® Play due to clevis pin and clevis pin hole in clutch pedal.
® Play due to piston and push rod.

Bleeding Procedure

Bleed air according to the following procedure.

Clutch connector — Clutch operating cylinder

® Carefully monitor fluid level at master cylinder during bleed-
ing operation.

1. Top up reservoir with recommended brake fluid.

2. Connect a transparent vinyl tube to air bleeder valve.

3. Fully depress clutch pedal several times.

4. With clutch pedal depressed, open bieeder valve to release
air. "

5. Close bleeder valve.

6. Repeat steps 3 through 5 above until brake fluid flows from

air bleeder valve without air bubbles.

CL-5




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

O] 6-10N-m

{0.6 - 1.0 kg-m, 4.3 - 7.2 ft-ib)

Y Push rod

Dust cover

/
® Rubbing surface to piston assembly

Piston spring

" <) \
< 2 Operating cylinder
~ \;

Piston assembly

Piston cup (@ _
(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




HYDRAULIC CLUTCH CONTROL

Clutch Master Cylinder

Piston cup ®

Piston assembly

Return spring

Reservoir cap

Reservoir

Reservoir band

Cylinder body

(R) Rubbing
surface
to piston
assembly

Lock nut
8-11
{0.8-1.1,
5.8-8.0)

Dust cover
@) Rubbing surface to
push rod
Stopper ring
Packing Q
® Apply brake fluid when assembling.
Stopper
Push rod

Valve stopper
{©]15-2.9(0.15-0.3,1.1-2.2)
» Remove this stopper, when @J Contact surface to piston assembly

removing piston and return spring.

(R) : Apply rubber grease.
[ N-m (kgm, fr-ib)

SCL348

DISASSEMBLY AND ASSEMBLY
® Push piston into cylinder body with screwdriver when
removing and installing valve stopper.

® Align groove of piston assembly and valve stopper when

installing valve stopper.
® Check direction of piston cups.

=17 B
s X N

Groove

: ’ ;

scL214
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CLUTCH RELEASE MECHANISM

1

- Pack this recess.

‘ EZR (D) : Apply lithium-based grease including
molybdenurmn disulphide. scL223

INSPECTION

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

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

LUBRICATION

® Apply recommended grease to contact surface and rubbing
surface.

Too much lubricant might damage clutch disc facing.

CL-9




CLUTCH RELEASE MECHANISM

Dust cover

Withdrawal
lever

Retainer ~
/’ ® spring w

Holder spring

=0

=]@

Release sleeve

“_ Release bearing

(L) : Apply lithium-based grease including molybdenum disulphide.

SCL326

REMOVAL AND INSTALLATION
@ Install retainer spring and holder spring.

sSCL217

® Remove release bearing.

® Install release bearing with suitable drift.

sCL222

CL-8
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CLUTCH DISC AND CLUTCH COVER

Clutch Cover and Flywheel

INSPECTION AND ADJUSTMENT

® Set Tool and check height and unevenness of diaphragm

spring.
Diaphragm spring height “A”:
33.0 - 35.0 mm (1.299 - 1.378 in)

® Check thrust rings for wear or damage by shaking cover
assembly and listening for chattering noise, or lightly ham-
mering on rivets for a slightly cracked noise. Replace clutch
cover assembly if necessary.

® Check pressure plate and clutch disc contact surface for
slight burns or discoloration. Repair pressure plate with
emery paper.

® Check pressure plate and clutch disc contact surface for
deformation or damage. Replace if necessary.

".'J_i’/’ o /‘“ s
11 A_LT//F.--C(
\ -~ 8T20050100

$T20050010

SCL219

® Adjust unevenness of diaphragm spring with Tool. ’
Uneven limit:
0.7 mm (0.028 in) |

[ FLYWHEEL INSPECTION
® Check contact surface of flywheel for slight burns or
discoloration. Repair flywheel with emery paper.
® Check flywheel runout.
Runout (Total indicator reading):

0.15 mm (0.0059 in) or less

Flywheel

Dial
indicator

SCL349

INSTALLATION

® Insert Tool into clutch disc hub when installing clutch cover
and disc.

CL-11
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CLUTCH DISC AND CLUTCH COVER

-
Flywheel
Clutch disc
® Do not clean in solvent,
® When installing, be careful that grease applied to
main drive shaft does not adhere to clutch disc,
T
~- Clutch cover securing bolt 7
[C} 22 -29 N'm
(2.2 -3.0 kg-m, o
16 - 22 ft-ib)
m\r
Cluteh cover -
B U . Apply lithium-based grease including
molybdenum disulphide.
5CL354

Clutch Disc

S INSPECTION

- @ Check clutch disc for wear of facing.
7 Wear limit of facing surface to rivet head:

0.3 mm (0.012 in)

SCL229

® Check clutch disc for backlash of spline and runout of
facing.
Maximum backlash of spline (at outer edge of disc):
0.9 mm (0.035 in)
Runout limit:
1.0 mm (0.039 in)
Distance of runout check point (from hub center)
107.5 mm (4.23 in)
® Check clutch disc for burns, discoloration or oil or grease
leakage. Replace if necessary.

Backlash of spline

sCL221

INSTALLATION

® Apply recommended grease to contact surface of spring
portion.
Too much lubricant might damage clutch disc facing.

CL-10 J
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

General Specifications

CLUTCH CONTROL SYSTEM

CLUTCH DISC

Type of clutch control Hydraulic Model 2251.TD
Facing size 298 x 150 x 3.5
(Outer dia. x inner dia. 8.86 x5 91 x0.138)
CLUTCH MASTER CYLINDER x thickness) mm (in) 00 X 2,91 XD
Inner diarneter mm (in) 15.87 (5/8) 7.6-8.0(0.299 - 0.315)

CLUTCH OPERATING CYLINDER

Thickness of disc assembly
With load mm (in)

with 5,394 N
(550 kg, 1,213 Ib)

Inner diameter

mm (in)

19.05 (3/4)

CLUTCH COVER

CLUTCH PEDAL

Model

C2258

Full load N (kg, Ib)

5,394 (550, 1,213)

Inspection and Adjustment

Unit: mm (in)

CLUTCH COVER

Unit: mm (in)

Model

C2258

Model L.H. R.H.
] 186 - 196 182 - 192
Pedal *
eda! height (7.32-7.72) | (7.17-7.56)

Diaphragm spring height

33.0-350 (1.299 - 1.378)

Pedal free play
(Backlash at clevis)

1.0-3.0(0.039-0.118)

Uneven limit of diaphragm
spring toe height

0.7 {0.028)

*Measured from surface of melt sheet 1o pedal pad

CLUTCH DISC

Unit: mm (in)

Model 226LTD
VYear limit of facing surface to 0.3 (0.012)
rivet head
Runout limit of facing 1.0 (0.039)
Distance of runout check
107.5 (4.23
point (from the hub center) 075 )
Maximum backlash of spline 0.9 (0.025)

(at outer edge of disc)

CL-12




PREPARATION

*. Gpecial tool or commercial equivalent

Tool number

Tool name Description
00

ST33400001*
Drift

Installing rear oil seal

a: 60 mm (2.36 in) dia,
b: 47 mm (1.85 in) dia. L

$T33290001* Removing rear oil seal
Puller

§T30720000" Installing mainshaft ball bearing
Drift
2\ ®
a: 77 mm (3.03 in) dia.
b:

A 55.5 mm (2.185 in) dia.
$T30613000* °

Installing main drive gear bearing |
Drift ﬁ P

: 71.5 mm (2.815 in) dia.
: 47.5 mm (1.870 in) dia. O

7

$T33200000*
Drift

Installing counter rear bearing
Installing 3rd & 4th synchronizer
assembly

a: 60 mm (2.36 in) dia. 3
b: 44.5 mm (1.752 in) dia. |

e PR T R e o N

COMMERCIAL SERVICE TOOL

Tool name Description

Putter Removing counter bearings, counter drive
) and O.D. gears

YRR e T T A

g

T
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PREPARATION

SPECIAL SERVICE TOOLS

*: Special tool or commercial equivatent

Tool number Description
Tool name
ST23810001 Fixing adapter plate with gear assembly
Adapter setting plate ) F
KV31100401 > @ O—] Pressing counter gear and mainshaft
Transmission press
stand
[\,J - \_Jj
S$T22520000 <> Tightening mainshaft lock nut
Wrench
$T23540000% Removing and installing fork rod retaining
Pin punch / pin
ST300310007 Removing and installing 1st gear bushing "%
Puller Remaoving main drive gear bearing )
Measuring wear of baulk rings ;;
ST238600007 Installing counter drive gear i
Drift ¥
\)f/ a: 38 mm (1.50 in) dia.
2 b: 33 mm (1.30 in) dia.
ST22360002* Installing counter gear front and rear end v;
Drift bearings 3
a: 29 mm (1.14 in) dia.
b: 23 mm (0.91 in) dia. |
$T22350000% Installing O.D. gear bushing
Drift ;
: 34 mm (1.34 in) dia. ’
b: 28 mm (1.10 in) dia. i
$T23800000* Installing front cover oil seal “
Drift
\)’(/ a: 44 mm (1.73 in) dia. !
a b: 31 mm {1.22 in) dia,

7:5-*«,“‘#./..

L MT-2




REMOVAL AND INSTALLATION

Removal

® Remove shift lever.
E “
‘ SMT099A !
': ® Remove propeller shaft. — Refer to section PD. l
¥ ¢ |Insert plug into rear oil seal after removing propeller shaft. 3
1 ® Be careful not to damage spline, sleeve yoke and rear oil 3
i seal, when removing propeller shaft.
® Support engine by placing a jack under oil pan.
k- ® Do not place jack under oil pan drain plug.
® Remove transmission from engine.
A ® Support manual transmission, while removing it.
:_;' SMT3808 ¥
E Installation |
‘ e Tighten all transmission bolts. gt
@ I Bolt No. Tightening torque N-m (kg-m, ft-lb) 2 mm (in) ‘
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)
3 3 39-49 (4.0-5.0, 29 - 36) 65 (2.56) b
i ® M/T to engine 4 29 -39 (3.0 - 4.0, 22 - 29) 40 (157)
) ® Engine (gusser) o M/T 5 2939 (3.0 -4.0,22 - 29) 25 (0.98)
i SMT4528
t G
3 sset 1o 29-39 (3.0 -4.0,22 - 29) 20 (0.79) i
i engine N

MT-5




ON-VEHICLE SERVICE

Replacing Rear Oil Seal
REMOVAL

INSTALLATION

/I/IST33400001

v—-""/’ “_‘_‘\R

SMTaZ7A ™

Check of Position Switch
ﬁ BACK-UP LAMP SWITCH
Ij-__“ e ® Check continuity.
Gear position Continuity
Reverse Yes

Except reverse No

NEUTRAL SWITCH
@ Check continuity.

@ Gear position Continuity
N
N ‘ Back-up lamp Neutral Yes
D5 switch
DISCONNECT Except neutral No
E@ Neutral switch
SMT4518
y
;{11
58




MAJOR OVERHAUL

Gear Components

Washer . Baulk ring
—\ \\-""-\-\.-\.
Snap ring * ‘:’—1 X

\

FOR EUROPE

— Needle
bearing

3rd main gear —

Pilot bearing =™\ Shifting insert

Snap ring 7
|

Main drive gear ball bearing 3 |

e e
@h®/

Main drive gear —

.- 3rd & 4th

) coupling sleeve
- 3rd & 4th h
synchronizer hub % i

RN Spread spring ' '

- Thrust washer

a- ;

> :
% " Steel ball - = Mainshaft ball bearing e
£ e 7 / ¥
- v// l \ Tst :
Q/ //l Yot gear AN gear !

- bushing

/! — Snap ring Q

coupling sleeve
Bauilk

L\
ring @/ — Speedometer drive gear

: b
J “
e, = 8 rin E‘ s
\L Needle bearing S; el nap 9 g ‘} :
i
|

Mainshaft rear end bearing

2nd outer baulk ring
Synchronizer cone
2nd inner baulk ring

: Snap ring *
/@Q/Mainshaft Iocanut g‘
~ ©

2nd main gear D \\ 137 - 167 '
\ : Insert \ ) (14.0 - 17.0, 101 - 123)
( il spring \) -._ Thrust washer Without Tool . P
| ‘. 1St:1v'20nndizer s 7 % / \ \Roller bearing i
n o - I
[2@ ls'lyub v -', Z Qverdrive Washer & i i
FE ™ 4y gear bushing Countershaft lock nut Q |
Shifting insert & &2 (2 70.0. (S5th) main gear ¢z !

~ “"%\K@_ ® ?180:(:1 ?713.0,
g&- ( 72 - 94) K
% 7% \‘

Shifting insert spring ) Reverse counter gear
- 4 — Baulk ring

Countershaft

rear end bearing

~ Overdrive counter gear

) . - Reverse counter gear spacer
- x> i -
- Counter rear bearing ;
er —/

Reverse idler gear &0

Insert retain

S e & Snap cing )
0Q.D. (5th) synchronizer - ! - / g\;{, A%f
hub ¥ ) J; L counter gear N

)]
NS e
| y
Counter shaft

7
2 ; .
N /‘{ / - Reverse idler thrust washer
e “\ A
Counter o
front bearing

~ i \
drive geare ~ Reverse idler shaft
- Sub-gear Apply gear oil to gaars, shafts,
synchronizers, and baarings when assambling.
Snap ring % Q

- Reverse idler thrust washer

- Reverse idler gear bearing

— Sub-gear spring ir
* : Select with proper thickness.
% . Pay attention to its direction.
[OJ :N-m {kg-m, ft-Ib)
SMT0378

L‘ MT-7

— Sub-gear bracket




MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Gear Components (Cont’d)

EXCEPT FOR EUROPE

Washer --\

Snap ring ¥ Q \

Needle
bearing

3rd main

Baulk ring
gear

Insert spring

3rd outer
baulk

Pilot bearing ring

Snap ring — -3rd & 4th

R 7 coupling
Main drive gear ball bearing

Washer

Snap ring *Q*\\@@

3rd inner baulk ring
Synchronizer cone

Insert spring

Stee! roller ,~‘/\
~

/ %
i Ist —;
main gear

Thrust washer
T

- Mainshaft ball bearing
/

1st gear
bushing

Snap ring Q

Mainshaft rear end bearing

Mainshaft
1st & 2nd

coupling sleeve W
Baulk

ring A /~— Speedometer drive gear

o
/&,’;;'BH/%» Snap ring @
%ﬁ ~————Snapring ¥ Q
‘\ 3 Mainshaft lock nut g
137 - 167
{14.0 - 17.0, 101 - 123)
Thrust washer Without Tool

Roller bearing
~ Washer W

2nd outer baulk ring

Synchronizer cone

2nd inner baulk ring
2nd main gear

. 4-\ Insert

spring

1st & 2nd
synchronizer
hub

: gear bushing Countershaft lock nut Q

70.0. (5th) mai o A [ 98- 127
th) main gear [OJ (10.0 - 13.0,

Shifting insert ¥ _—%

Shifting i.r.\‘sert spring

Reverse counter gear —\ \ X 72 - 94)

Baulk ring
Countershaft

rear end bearing

-

~ Overdrive counter gear
Reverse counter gear spacer

Counter rear bearing

R i 3
=4 e"eg idler gear i j Snap ring #4
nap ring
\?4’3 2 - Reverse idler thrust washer
Counter gear \}

L
Insert retainer -

0.D. (5th) synchronizer /
hub ¥ {-L"-@
\
Reverse idler thrust washer

/‘-:? B
. "\3‘ Counter i
Shim * @ drive gear« Reverse idler shaft
. Sub-gear Apply gesr oil to gears, shafts, synchronizers
and bearings when assembling.
Counte et Sutgear spring
ring * : Select with proper thickness,
Sub-gear bracket

Snap ring % Q * : Pay attention to its direction.
[OJ : N-m (kg-m, ft-lb)

Reverse idler gear bearing

SMT410B

MT-8




DISASSEMBLY

Shift Control Components

1. Set up Tool on adapter plate. !
2. Remove check ball plugs, check springs, and check balls. A

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.

MT-11 0




DISASSEMBLY

SMT982

Soft hammer

SMT320B

SMTO11

TM753

SMTO035

Case Components

1. Remove rear extension.

a. Remove control housing, check ball, return spring plug,
select check plunger and return springs.

b. Remove rear extension by lightly tapping it.

2. Remove front cover, gasket, shim of countershaft front
bearing, and snap ring of main drive gear ball bearing.

3. Remove transmission case by tapping lightly.

4. Remove front cover oil seal.

MT-10




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.

—

Remove snap ring and pull out overdrive mainshaft bearing,
then remove snap ring.

Remove mainshaft nut. !
Remove steel roller and washer. :
Remove roller bearing and washer.

Remove O.D. main gear, needle bearing and baulk ring (0.D.).
Remove O.D. coupling sleeve, shifting inserts and shifting

insert springs.

SR 'S

L. 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

S5MT384A

MT-13




DISASSEMBLY

Shift Control Components (Cont’d)

7. Draw out O.D. and reverse fork shaft by rotating O.D. and
reverse bracket counterclockwise.

Gear Components

1. Before removing gears and shafts, measure each gear end
play.
Gear end play: Refer to S.D.S.
If not within specification, disassemble and check contact

Mainshaft or >

bushing surface of gear to hub, washer, bushing, needle bearing and
TEET shaft.
SMT025
[ 2. Mesh 2nd and reverse gear, then draw out counter front
& \ \ bearing with suitable puller.

3. Remove snap ring and then remove sub-gear bracket, |
sub-gear spring and sub-gear.

£
& ’—m CE?D *

Suitable puller
SMT174A

4. Draw out counter drive gear with main drive gear assembly
with suitable puller.

e® When drawing out main drive gear assembly, be careful
not to drop pilot bearing and baulk ring.

- - 5. Remove rear side components on mainshaft and counter
gear.

a. Release staking on countershaft nut and mainshaft nut and
loosen these nuts.
Mainshaft nut: Left-hand thread #

SMT163A

MT-12




INSPECTION

] " Shift Control Components

® Check contact surface and sliding surface for wear,
scratches, projections or other damage.

RIS TA

SMT137

L—

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
]
i
il

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.

SMTa87A

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. 3

a. Remove main drive gear snap ring and spacer. B
b. Press out main drive gear bearing.
[ §T30031000 i

SMTa204

MT-14




ASSEMBLY

—

. r,—;ainshaft ball bearing in adapter plate Gear Components

1. Install bearings into case components.

1 "7 SMT4298B

2. Assemble adapter plate parts.

SMT153A

® Install bearing retainer.
a. Insert reverse shaft, then install bearing retainer.

\ E ,/ SMTO28

b. Tighten each screw, then stake each at two points.

MT-17

® |Install oil gutter on adapter plate and expand on rear side.

‘,‘__ oo




INSPECTION

-—i Baulk ring to
gear clearance

SMT‘ldﬂ

{Inner baulk ring
Inner baulk ring

sSMT0418

Synchronizer cone

$T30031000

Outer baulk ring

Quter baulk ring

. Synchranizer cone

-Synchronizer cone
Outer baulk ring

Feeler gauge

sSMTO0428B

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 o
st ( 0047 3,1363)
3rd and main drive (0401'72-— (:_'(?63) 0.8 (0.031)
o. (0.087 0,059

If the clearance is smaller than the wear limit, replace baulk ring. -

® Measure wear of baulk ring.
[2nd baulk ring (For Europe), 2nd and 3rd baulk ring (Except
for Europe)]
a. Place baulk rings in position on synchronizer cone.
b. While holding baulk rings against synchronizer cone as far
as it will go, measure dimensions “A" and “B".
Unit: mm (in)

Dimension Standard Wear limit
06-1.1
A (0.024 - 0.043)
0.2 (0.008)
07-09
B (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.

MT-16 J




ASSEMBLY

= Synchronizer cone

Inner
baulk ring

SMTO0468

Outer baulk ring

5MT0478

Coupling sleeve

Spread spring
Raar side

hub

Shifting insert spring

SMTOS5A

—

thrust washer

SMT752A

Gear Components (Cont'd)

® 3rd & 4th synchronizer

® O.D. synchronizer

5. Install front side components on main shaft.

a. Assemble 2nd main gear, needle bearing and 1st & 2nd
synchronizer assembly, then press 1st gear bushing on
mainshaft.

b. Install 1st main gear.

MT-19




ASSEMBLY

Gear Components (Cont’d)
3. Install main drive gear bearing.

a. Press main drive gear bearing.
5730613000 b. Install main drive gear spacer.

c. Select proper main drive gear snap ring to minimize clear- .
ance of groove and install it. ‘
Allowable clearance of groove:
0 - 0.13 mm (0 - 0.0051 in)
Main drive gear snap ring:
Refer to S.D.S.

5MT426A

4. Assemble synchronizers.
1st and 2nd § ® 1st & 2nd synchronizer

7

¢

4
I3

'? -insert spring
il

&

e

E
i

L3

[Hub and coupling sieeve ® Check coupling sleeve and synchronizer hub orientation.

Front side SMT0458

MT-18




ASSEMBLY

5T23860000

TMA42
I
o
Front .
5MT620A
\-—Subgear
Sub-gear spring
Sub-gear bracket SMT528A

__

T™443

Gear Components (Cont’d)
f. Press counter drive gear with main drive gear with Tool.

® Pay attention to direction of counter drive gear.

g. Install sub-gear components.

(1) Install sub-gear and sub-gear bracket on counter drive gear
and then select proper snap ring to minimize clearance of
groove in counter gear.

Allowable clearance of groove:
0 -0.18 mm (0 - 0.0071 in)
Counter drive gear snap ring: Refer to S.D.S.

(2) Remove snap ring, sub-gear bracket and sub-gear from
counter gear.

(3) Reinstall sub-gear, sub-gear spring and sub-gear bracket..

h. Install selected counter drive gear snap ring.

i. Press counter gear front bearing onto counter gear.

MT-21

[
i
i
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|
ASSEMBLY |

Gear Components (Cont’d)

c. Install steel ball and|1st gear washer.

e Apply multi-purpose grease to steel ball and 1st gear
washer before instaliling.

:
|
I
.
i

SMTA403A
6. Install mainshaft and counter gear on adapter plate and main
drive gear on mainshaft.
a. Press mainshaft assembly to adapter plate with Tool.
KV31100401
TM439

b. Press counter gear into adapter plate with Tool.
c. Install 3rd main gear and then press 3rd & 4th synchronizer
assembly.

T

— T
| SMT750

® Pay attention to direction of 3rd & 4th synchronizer.

- Spread spring
Rear side

d. Install thrust washer on mainshaft and secure it with
mainshaft front snap ring.
Select proper snap ring to minimize clearance of groove in
mainshaft.
Allowable clearance of groove:
0 - 0.18 mm (0 - 0.0071 in)
Mainshaft front snap ring:
Refer to $.D.S.
e. Apply gear oil to mainshaft pilot bearing and install it on
mainshaft.

T™A441

MT-20




ASSEMBLY

Gear Components (Cont’d)
T_T°°‘ 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

010m
10.33 f1) N'm
— (kg-m)
{ft-ib) . 157
(16) UI ) | ’
pper limit me/

(110)
147

(100)r

C: Reading torque

(90)}

Lower limit line

(80)- 108 1 L
11)04 05 06 07 08
E. L { 1 m
‘ 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
H

punch. ﬂ
11. Measure gear end play. For the description, refer to DIS- 5]‘.
ASSEMBLY for Gear Components. |

Y ¥

e — ' Shift Control Components

o - 7] Fork rod 1. Install shift rods, interlock plunger, interlock balls and check

L @n’ Ky/ (151 & 2nd) balls.

-~ Fork rod

) (3rd & 4th)

‘y_’i/ ;o _ Interlock plunger

J/A@, L |nterlock

S ball

l IIVI\/: )
7
Check ball Fork rod

L % ©/ (OD&Rev) oo

a. 1st-2nd shift fork

SMT989 |

MT-23 L




u | ASSEMBLY

Gear Components (Cont'd)

7. Install rear side components on mainshaft and counter gear.

| a. Install reverse idler gear to reverse idler shaft with spacers,
== snap rings and needle bearing.

I'J

Front

TM451

Insert shifting spring b. Install insert retainer and O.D. synchronizer to mainshaft.
® Pay attention to direction of hub.

e aE s s s i s

4

o

A

;

g

c. Install O.D. gear bushing with Tool.

d. Install O.D. main gear and needle bearing. ‘
e. Install spacer, reverse counter gear and O.D. counter gear.
@ 0.D. main gear and 0.D. counter gear should be handled

as a matched set. n

f. Install washer, roller bearing, steel roller and thrust washer. ‘;f“

g. Tighten mainshaft lock nut temporarily.

® Always use new lock nut. i

$T22350000

h. Install countershaft rear end bearing with Tool.

S5MT043

8 Mesh 2nd and reverse gears, then tighten mainshaft lock
- nut with Tool.

E:{ SMTO03A

MT-22 J




ASSEMBLY

s Case Components

3
§T23800000 ‘ 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.

>

Sealant

%
b
)
i

MT-25




ASSEMBLY

Shift Control Components (Cont’d)
b. 3rd-4th shift fork

c. O.D.-reverse shift fork or reverse shift fork.

SMT991

2. Install O.D. and reverse fork shaft by rotating O.D. and
reverse bracket clockwise.

3. Install E-ring on O.D. and reverse fork rod.

SMT790A

4. Install lever bracket securing bolt.

MT-24




SERVICE DATA AND SPECIFICATIONS (S.D.S)

General Specifications

Destination Except Europe Europe
Transmission model FS5W71C
Number of speeds 5
shift pattern
1 3 5
N :Il
2 4 R .
i
i
Synchromesh type Warner
Gear ratio 1st 3.321 3.592
2nd 1.902 2.057
3rd 1.308 1.361
4th 1.000 1.000
0.D. 0.838 0.821
Reverse 3.382 3.657
Number of teeth
Mainshaft Drive 22 21
1st 33 33 ‘
2nd 27 27 [
3rd 26 25 |
0.D. 21 22 0
Reverse 36 38 \
|
Countershaft Drive 3 32 d
Tst 14 14 !
2nd 20 20 S
3rd 28 28
0.D. 37 39
Reverse 15 15
Reverse idler gear 21
Qil capacity L (Imp pt) 2.4 (4-1/4)
Sub-gear e}
Mainshaft braking o
Remarks mechanism
Double baulk ring 2nd and 3rd 2nd
type synchronizer synchronizer synchronizer

MT-27




ASSEMBLY

Case Components (Cont’d)

T . _ 7. Select counter front bearing shim.
A: Distance from bearing Counter front bearing shim: Refer to $.D.S.

surface 1o transmission

case 8. Install gasket and front cover.

1 Transmission case
2 Counter gear front bearing
3 Counter gear

TM371

9. Install return spring plugs, check ball, return springs and
select check plunger. -
10. Install control housing and gasket. 3
j,,m\\\\®

L SMT982 .\_‘;

MT-26




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

TM371
“A" Thickr.ness Part number b
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 :
4.22 -4.31 (0.1661 -0.1697) 0.3(0.012) 32218-v5002 |
412 -4.21 (01622 -0.1657) 0.4 (0.016) 32218-v5003
4.02-4111(0.1583-0.1618) 0.5 (0.020) 32218-v5004
392-401(0.1543-0.1579) 0.6 (0.024) 32218-v5005

MT-29




SERVICE DATA AND SPECIFICATIONS (S.D.S)

Inspection and Adjustment

GEAR END PLAY 2nd and 3rd baulk ring Unit: mm (in}
Gear End play mm (in} Quter baulk ring
1st gear 0.31-0.41 (0.0122 -00161) B
Znd gear 0.11 -0.21 {0.0043 - 0.0083) I ?»
3rd gear 0.11-0.21 (0.0043 -0.0083) f
0.D. gear 0.24 - 0.41 {0.0094 - 0.0161) A

CLEARANCE BETWEEN

BAULK RING

Thnbt

Inner baulk ring

AND G EAR Synchronizer cone SMT044B
For Europe Dimension Standard Wear limit
1st, 3rd, main drive and Q.D, baulk ring
Unit: mm (in) A 06-11
(0.024 - 0.043)
Standard Wear limit 0.2 (0.008)
8 07-09
1st 1.2-1.6 (0.028 - 0.035)
(0.047 - 0.063)
. . 1.2-16
3rd and main drive (0.047 - 0.063) 0.8 (0.031) AVAILABLE SNAP RINGS
0.0 12-1.4 Main drive gear bearing
. (0.047 - 0.055) .
Allowable clearance 0-0.13 mm (0 -0.0051 in)

2nd baulk ring

Unit: mm (in)

Thickness mm {in)

Part number

Outer baulk ring

B

1.73 (0.0681)
1.80 (0.0709)
1.87 (0.0736)
1.94 (0.0764)
2.01 (0.0791)
2.08 (0.0819)

32204-78005
32204-78000
32204-78001
32204-78002
32204-78003
32204-78004

Inner baulk ring

Mainshaft front

Allowable clearance

0-0.18 mm

(0 -0.0071 in)

Thickness mm (in)

Part number

2.4 (0.094)
2.5 (0.098)
2.6 (0.102)

32263-V5200
32263-V5201
32263-v5202

Synchronizer cone SMT044B
Dimension Standard Wear limit
A 06-1.1
{0.024 - 0.043)
0.2 (0.008)
B 0.7-09
(0.028 - 0.035)

Except for Europe

Mainshaft rear end bearing

Allowable clearance

0-0.14 mm (0 - 0.0055 in)

1st, main drive and O.D, baulk ring

Thickness mm {(in)

Part number

Unit: mm (in)

1.1 (0.043)
1.2 (0.047)
1.3 (0.051)
1.4 (0.055)

32228-20100
32228-20101
32228-20102
32228-20103

Standard Wear limit
12-16
st (0.047 - 0.063)
0.8 (0.031)
12-14
(0.047 - 0.055)

MT-28







AUTOMATIC TRANSMISSION

SEGTION ATJ

CONTENTS

PREPARATION .o AT- 2
PRECAUTIONS ... AT- 3
A/T CONTROL DIAGRAM ... .. AT- 4
ON-VEHICLE SERVICE ... .. ... . i, AT- 7
TROUBLE DIAGNOSES .. ... . ... i AT- 11
REMOVAL AND INSTALLATION ... .. . AT- 75
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DISASSEMBLY .. AT- 80
REPAIR FOR COMPONENT PARTS .. ... ..., AT- 91
ASSEMBLY AT-136
SERVICE DATA AND SPECIFICATIONS (S.D.S) ..............c..c v ... 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".




PREPARATION

SPECIAL SERVICE TOOLS

*. gpecial tool or commercial equivalent

Tool number

Tool name Description

$T25055001 Measuring line pressure

Qil pressure gauge set

(1) ST25051001
Qil pressure gauge

@ ST25052000
Hose

(3 $T25053000
Joint pipe

() ST25054000
Adapter

(%) ST25055000
Adapter

Disassembling and assembling
AT

ST07870000
Transmission case
stand

KV31102100 Checking one-way clutch in
Torque converter one- torque converter

way clutch check tool p
ST25850000 Removing oil pump assembly :
Sliding hammer @?@Z% p
KV31102400 Removing and installing clutch :
Clutch spring return springs
compressor
$T33200000* Installing oil pump housing
Drift oil seal
a: 60 mm (2.36 in) dia. Installing rear oil seal
b: 44.5 mm (1.752 in) dia.

AT-2




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

Hydraulic Control Circuits
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A/T CONTROL DIAGRAM

Electrical Control Chart

—* . Electrical singnal

Vehicle signal = Hydraulic pressure

Speed sensor

Engine — Vehicle signal
Over:dr':ve AT i Overdrive off
switc indicator lamp
Kickdown switch T
‘ Power supply ? Control signal }
;-x A S T__
Y | 4 [ i
Idle switch '] Inhibitor switch Shift solenoid A [ Line pressure solenoid| |
Full-throttle : Fluid temperature Shift solenoid B —F
switch sensor ~
— i Overrun clutch | Dropping
s5ensor H
= ! Revolution solenoid ; resistor
i rpm- |
ngs?;naf’ \ sensor Lock-up solenoid !
1 =
Y
A/T control unit
SAT817B
L
Mechnical Operation
Band servo
F
Shift Reverse High Forward |Overrun Qz;wwa;d ont:ov\:rva ;‘:{‘;vri Lock-u Remarks
: position clutch clutch clutch clutch 2nd 3rd 4th Y Y P
; clutch clutch brake
apply release apply '
P PARK
R ©) ‘ O REVERSE
r‘.ﬁ } N NEUTRAL
! st O f® o ®
. Al
: D 2nd O 1{© O o Automatic shift
Pt o oo |lo = |e ° 123
i\
f 4th O ® *3®Q ® O O
i
I
, '2 1st O ® . . Automatic shift
: 2nd O | o | O o 12
g; 1st O O ® O Locks (held sta-
£ 1 - tionary) in 1st
b 2nd O O O . speed 1 += 2
i *1. Operates when overdrive switch is set in “OFF'* position.
b *2,

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. I
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.

AT-5
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ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators
Inspection

1. Remove oil pan and gasket and drain AT.F.

2. Remove oil strainer.

3. Remove control valve assembly by removing fixing bolts and
disconnecting harness connector.

Bolt length and location

Bolt symbol £mm (in) @Eﬂ 9
® 33 (1.30)
45 (1.77)

4. Remove solenoids and valves from valve body if necessary.
5. Remove terminal cord assembly if necessary.

6. Remove accumulator A, B, C and D by applying compressed i ]
air if necessary.

® Hold each piston with rag.

7. Reinstall any part removed.

® Always use new sealing parts.

AT-7




ON-VEHICLE SERVICE

Revolution Sensor Replacement

1. Remove rear engine mounting member from

while supporting A/T with jack.

body pane| g
2. Lower A/T assembly as much as possible.

&

/i

o— & i
nt \ SAT8008
NS I
%

g5L/’#J;;;:__-!L_Hﬁhhx\\é; 2
R e N\Cw=

o
Fro
[

3. Remove revolution sensor from A/T assembly.
4. Reinstall any part removed.
® Always use new sealing parts.

Rear Oil Seal Replacement

1. Remove propeller shaft from vehicle. — Refer to section PD.
2. Remove rear oil seal.

e e e R

mE

R PR

SAT786B

3. Install rear oil seal.
® Apply A.T.F. before installing.
4. Reinstall any part removed.

$T33200000

Parking Components Inspection

1. Remove propeller shaft from vehicle. — Refer to section PD.
2. Remove rear engine mounting member from A/T assembly.

AT-8




ON-VEHICLE SERVICE

Parking Components Inspection (Cont’d)
3. Remove rear extension from transmission case.
4. Replace parking components if necessary.

5. Reinstall any part removed.

® Always use new sealing parts.

Inhibitor Switch Adjustment

1. Remove manual control linkage from manual shaft of A/T
assembly.

2. Set manual shaft of A/T assembly in “N position.

3. Loosen inhibitor switch fixing bolts.

4. Insert pin into adjustment holes in both inhibitor switch and
manual shaft of A/T assembly as near vertical as possible.

5. Reinstall any part removed.

6. Check continuity of inhibitor switch. — Refer to “Electrical
Components Inspection’.

Manual Control Linkage Adjustment

Move selector lever from “P” range to "1 range. You should
be able to feel the detents in each range.

If the detents cannot be felt or the pointer indicating the range
is improperly aligned, the linkage needs adjustment.

1. Place selector lever in P’ range.

2. Loosen lock nuts.

_SATB028

P’ range 3. Tighten lock nut & until it touches trunnion pulling selector
lever toward “R” range side without pushing button.
4. Back off lock nut ® 1 turn and tighten lock nut & to the
specified torque.
Lock nut:
[O): 11 - 15 Nem (1.1 - 1.5 kg-m, 8 - 11 ft-Ib)
5. Move selector lever from “P” range to "1 range. Make sure
that selector lever can move smoothly.

SAT7888




ON-VEHICLE SERVICE

NOTE

BT A e o A L o R
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TROUBLE DIAGNOSES

Contents

How to Perform Trouble Diagnoses for Quick and Accurate Repair
Preliminary CReCk ... e e
A/T Electrical Parts Location ... ... e
Circuit Diagram for Quick Pinpoint Check
Wiring Diagram
Self-diagnosis

REVOLUTION SENSOR CIRCUIT CHECK
SPEED SENSOR CIRCUIT CHECK

SHIFT SOLENOID B CIRCUIT CHECK

OVERRUN CLUTCH CIRCUIT CHECK

LOCK-UP SOLENOID CIRCUIT CHECK ..o

FLUID TEMPERATURE SENSOR CIRCUIT AND A/T CONTROL UNIT

POWER SOURCE CIRCUIT CHECKS oo

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK

LINE PRESSURE SOLENOID CIRCUIT CHECK ..o

INHIBITOR, OVERDRIVE, KICKDOWN AND IDLE SWITCH CIRCUIT CHECKS
Diagnostic Procedure 1

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

when turning ignition switch to “ON"))
Diagnostic Procedure 2

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

engine can be started with selector lever in “D”, 2", “1" or “R” range.)
Diagnostic Procedure 3

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

with selector lever in “P" range.)
Diagnostic Procedure 4

(SYMPTOM: Vehicle moves forward when setting “N” range.)
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.) .........ccccocoovveeveeeenn.

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))
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.)
Diagnostic Procedure 10 .

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

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

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

(SYMPTOM: A/T does not hold lock-up condition for more than 30 seconds.)
Diagnostic Procedure 14

(SYMPTOM: Lock-up is not released when accelerator pedal is released.)

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 D, with accelerator pedal released.
Vehicle does not decelerate by engine brake when changing overdrive switch
to “OFF” position with accelerator pedal released.
Vehicle does not decelerate by engine brake when changing selector lever

from D" to “2" range with accelerator pedal released.) ........cccooiiii e
Diagnostic Procedure 16
(SYMPTOM: Vehicle does not start from D: on Cruise test — Part 2.) ..o

Diagnostic Procedure 17

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

10 “OFF POSITION.) e e
Diagnostic Procedure 18

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

from D™ 10 Y27 FANGE.) tooiiiiie e e e,

Diagnostic Procedure 19

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

TEOM 27 10 17 FANGE.) oo e e
Diagnostic Procedure 20

(SYMPTOM: Vehicle does not decelerate by enigne brake when shifting from 2; (12) to 1.) ...
Electrical Components Inspection ...
Final e CK et ettt ettt e e
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK IN

!

LISTEN TO CUSTOMER
COMPLAINTS.

-

< Reference item

CHECK A/T FLUID LEVEL
AND CONDITION.

A/T FLUID CHECK
(See page AT-14.)

-

® PERFORM ROAD TESTING.
¢ PERFORM SELF-DIAGNOSIS.

—

INSPECT MALFUNCTION ON
THE BASIS OF EACH COM-
PONENT'S CONDITION.

4

REPAIR/REPLACE.

-

FINAL CHECK

CHECK OUT

AT-13

ROAD TESTING
(See page AT-15.)

Self-diagnosis
(See page AT-30.)

Diagnostic Procedure
(See page AT-47.)

Symptom Chart
(See page AT-72.)

Self-diagnosis
(See page AT-30.)

Final Check
(See page AT-68.)

Preliminary L
Check t

|

'

|

\

|
|
Ly
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TROUBLE DIAGNOSES

SATBO1A

SATG38A

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 “D”

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
— Overheating

Fluid level check
Refer to section MA.

AT-14




TROUBLE DIAGNOSES

' Preliminary Check (Cont’d)
"ROAD TEST PROCEDURE ROAD TESTING
Description
I 1. Check before engine is started ® The purpose of this road test is to determine overall
@ performance of automatic transmission and analyze causes
of problems.
I 2. Check at idle The road test consists of the following three parts:

Check before engine is started
Check at idle
Cruise test

O

W e

3. Cruise test

SAT786A

® 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’. o

SATE39A

R

g
:

AT-15




TROUBLE DIAGNOSES

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

Park vehicle on flat surface.

!
Move selector lever to “/P”
range.

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

v
Perform self-diagnosis.
— Refer to SELF-DIAGNOQOSIS
PROCEDURE and note N.G.
items.

!

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

SATB36R
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)
2. Check at idle

1]

[ Park vehicle on flat surface. j

Move selector lever to “P" or “E

N range. o
i : H

| ine started? No - -

s engine started? [ Go to Diagnostic Procedure 2.

l Yes

:

I 1
Move selector lever to “D*’, 1", P
"2" or "R" range. b

{

-

SAT7698

Is engine started? ]—Yﬂvl Go to Diagnostic Procedure 2_|
SAT7708B l No

"

4] !

L Move selector lever to “'P” range.

SAT7688
H
Push vehicle forward or back-
ward.
. l . Yes - -
Does vehicle move when it is —-——-b[ Go to Diagnostic Procedure 3.
pushed forward or backward?
No

SAT796A 'y r

AT-17 B




TROUBLE DIAGNOSES
Preliminary Check (Cont’'d) |

@ o i
vl /e,
) % £
6] y
l Move selector lever to ““N” range. J :
SAT7718B
.
Brake pedal :
TR T R ) ‘
—— Yes -
Does vehicle move forward or I —»| Go to Diagnostic Procedure I] i
backward? '
SAT797A l No
B l Appiy foot brake. J
(R B ! _
(> rMove selector lever to “R’ range. ] k
< -, l Yes .
Is there large shock when —*—'l Go to Diagnostic Procedure 54] :
changing from “N'" to “R"”
range? ; .
\ 5 T
Release foot brake for several 3
SAT772B seconds. |
El R l No - -
Brake pedat Does vehicle creep backward ——=| Go to Diagnostic Procedure?;l g

when foot brake is released?
’ [10] l Yes

Move selector lever to “D"’, “1” 3
and ‘2’ range and check if
vehicle creeps forward.

l Yes R

For several seconds Does vehicle creep forward inall | Go to Cruise test. l _
SAT799A three ranges? )

} No k

rGo to Diagnostic Procedure 7. ] 3

SAT7738B
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

| uni : At half throttle open 3. Cruise test
A/Twmj:—':,lt rermina! ® Check all items listed in Parts 1 through 3.
| At full @ Throttle position can be controlled by voltage across termi-
E .
”\ ‘throttle open nals @) and (@ of A/T control unit.
ol ——
HS.
At idle —
SAT802A
1] Cruise test — Part 1
1]

Warm up engine until engine oil
and A.T.F. reach operating tem-
perature after vehicle has been
driven approx. 10 minutes.
A.T.F. operating temperature:
50 - 80°C (122 - 176°F)

!

Park vehicle on flat surface.

SAT779A

|
{ v
3 Set overdrive switch in “ON*’
; - position.
OVER DRIVE
f 4ON OFF
v

Move selector lever to “‘P’* range.

b
4
i
e
!

SAT7748B

- El v

Move selector lever to ‘D’ range.

\ H 4
\ Accelerate vehicle by constantly

depressing accelerator pedal half-

SAT7758 way.
v
. No . -
Does vehicle start from D, ? » Go to Diagnostic Procedure 8.
Yes
) Accelerator
f pedal
SAT A
______3(-)3_;\ Half-way @

AT-19




TROUBLE DIAGNOSES

6]
8/8 R | ¥— —
N
0/8 X | )
SAT804A
B E
8/8)) | A

Preliminary Check (Cont’d)

{

6]
: . No
Does A/T shift from Dy to D, * Go to Diagnostic Procedure 9_:|
at the specified speed?
Specified speed when shifting
from D, to Dy:
Refer to Shift schedule.
Yes
v
No

Does A/T shift from D4 to Dj
at the specified speed?
Specified speed when shifting
from D, to Dj:
Refer to Shift schedule.

v

Yes
8] v

Go to Diagnostic Procedure 10.‘

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

No
—>|£30 to Diagnostic Procedure 11.

—

Go to Diagnostic Procedure 12.

Go to Diagnostic Procedure 13,

Does engine speed return to idle
smoothly when A/T is shifted
from D4 to D3 ?

X ¢ Specified speed when shifting
from D3 to Dy:
0/8 ) N 2N Refer to Shift schedule.
L SATB0O5A E Yes
A v .
110M11] Accelerator pedal | Does A/T perform lock-up at No >
‘ the specified speed?
Specified speed when lock-up
oceurs:
A Refer to Shift schedule.
elease [{ -
l Yes
5 D, L/U Does A/T hold lock-up condition No >
W T TmTmmT '*'_""__'“""“,’ for more than 30 seconds?
2 1
0/8 @ Yes
SATBO6A 10] v
Release accelerator pedal.
m m l Brake pedal
ill ‘
8/8 T ) Is lock-up released when NO_,
//' accelerator pedal is released?
//// - 1)) ‘L Yes
- -
r” (//’ . = Decelerate vehicle by applying
} @ -4 foot brake lightly.
| -
0/8 ] . R
SATS07A 13] ‘L
No

Go to Diagnostic Procedure 1ﬂ

Yes
v

Stop vehicle.

v

Go to “Cruise test — Part 2.

AT-20
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TROUBLE DIAGNOSES

Accelerator
pedal

Half-way

{

‘ 8
P o

]

t

A km/h

SATBO08A

88 . .
D; =D,
- @ Ve

Depress
fully
e

Release

SATB10A

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

Does vehicle start from D, ?

A 4

Go to Diagnostic Procedure 16.

Yes

v

Accelerate vehicle to A km/h as
shown in illustration.

v

Release accelerator pedal and
then quickly depress it fully.

m ¥

Does A/T shift from D4 to D, No

v

Go to Diagnostic Procedure 9.

as soon as accelerator pedal is
depressed fully?

Yes
5] v

No

y

Does A/T shift from D, to Dy

Go to Diagnostic Procedure 10,

at the specified speed?
Specified speed when
shifting from D, to Dj:
Refer to Shift schedule.

6] v

Release accelerator pedal after
shifting from D, to Dj.

v

Yes

Does A/T shift from D3 to D4

h 4

Go to Diagnostic Procedure 11,

and does vehicle decelerate by
engine brake?

SATB11A

Yes

v

Stop vehicle.

‘

Go to ““Cruise test — Part 3".

AT-21




TROUBLE DIAGNOSES

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

Confirm overdrive switch is in

“ON"’ position.

|

Confirm selector lever is in ‘D"
range.

1] il

Accelerator vehicle using half-
SAT812A throttle to D4.

'

Release accelerator pedal.

Set overdrive switch in ““OFF"”
position while driving in D4
range.

a l No

Does A/T shift from Dg to D3? » Go to Diagnostic Procedure 17,

Accelerator pedal

satg13a| H l Yes

Does vehicle decelerate b
4]5) . v
engine brake?

6] l Yes

Move selector lever from D"’ to
72" range while driving in Dj.

No

!

Go to Diagnostic Procedure 15,

OVER DRIVE
10N SOFF

D, (0.D. OFF) v

Does A/T shift from D3 to 257 » Go to Diagnostic Procedure 18.
Engine brake l
Yes

8]

||

Does vehicle decelerate by engine . i ;
% SAT7768 e Y €eng » Go to Diagnostic Procedure 15.

6] 718 B l Yes

e Move selector lever from 2" to
D; (0.D. OFF) “1"" range while driving in 2,.

10 !

Does A/T shift from 2, to 1, No » Go to Diagnostic Procedure 19.
range? L

‘\ Engine brake m l es

Does vehicle decelerate by engine | 'v° » Go to Diagnostic Procedure 20.
brake?

SAT7778B
l Yes

Etop vehicle.

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

o

@
s
®

Engine brake

SAT7788B
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TROUBLE DIAGNOSES

Vehicle speed when shifting gears

Europe

Preliminary Check (Cont’'d)

Throttle position

Vehicle speed km/h (MPH)

Y
D, —D, D, ~D, D, D, D,—~D, D,~ D, D, =D, T, =1
Full throttle 58 - 62 109 - 115 176 - 186 170-180 104 -110 44 - 48 53 -57
Y (36 - 39) (68 -71) (109 - 116) (106 - 112) (65 - 68) (27 - 30) (33 -358)
41 - 45 78 -84 125-135 74 - 84 29 - 35 10-14 53 -57
Half throttle
(25 - 28) (48 - 52) (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,—> D, D,—D, 1, =1,
Full throttle 54 - 58 101 - 107 164 - 174 158 - 168 95-101 44 .48 53 -57
(34 - 36) (63 - 66) (102 - 108) (98 - 104) (69 - 63) (27 - 30) {33-35)
Ualf thrattle 41 -45 73-79 119-129 78 -88 34-40 10-14 53 -67
2 (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 posttion Vehicle speed km/h (MPH) -
Full throttl 164 - 174 158 - 168
Lock-up “ON” | Lock-up “OFF" ull throttle (102 - 108) (98 - 104)
Full th | 176 - 186 170 - 180 Half throttle 120 -128 102-110
uil throttle (109 - 116) (106 - 112) (75 - 80) (63 - 68)
126 - 134 110-118
Half throttle (78 - 83) (68 - 73)

AT-23




TROUBLE DIAGNOSES

. Preliminary Check (Cont’d)
Shift schedule

Europe
—_ — Upshift
————— Dow nshift
88 ———— | T |
Kickdown range | } l
78— J r .
I . 3:’4/ 3 2 3 e 3 a
6/8 - : // -
L 2 -~ /'f
sl -]
[~ -~ - I
g | -~ - /
-~ -
S a/8 | 1 ’ _ /
o | / - /
2 1 / — /
‘é 3/8 - 1 /, . - ,/J
£ | / r’/ "’/
28 - :__-./ l -y 4 lock-up “ON’*
| I '
18 | ) 4 -a—}— 4 lock-up “OFF”
L | | L.l_ ________ __r_._.I
0/8 | | 1
0 10 20 30 40 50 60 70 80 30 100 110 120 130 140 150 160 170 180 190 200
‘_ i I 1 ! 0 ] ' ] { T H % 1 | 1 [ . { . ! I ; I I| 1 | ] 1 |_J
(0) (10} (20) (20) (40) {50) (60) (70) (80) {90) (100) {(110) (120)
Vehicle speed km/h (MPH)
. SAT9058
Except Europe
—————— Upshift
————— Downshift
8/8 | T T
Kickdown range 1 { |
2/8 1 S I - 1
3 4
6/8
5/8 |
(=]
£
5 a8 A ~—f— 4 lock-up “OFF”
H
= 3/8
£
‘,_
2/8
1/8
0/8 ! I
0 10 20 30 40 50 60 70 80 o0 100 110 120 130 140 150 160 170 180 190 200
I[ 1 T 1 1 : [ ll 1 T | { { , 1 1 T { ll 1 T i } 1 y 1 T |
(0) (10) (20) (30) (40) (50) (60) (70) (80) (90) (100) (110} (120)
Vehicle speed km/h (MPH)
SATH068
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TROUBLE DIAGNOSES

A/T Electrical Parts Location

Passenger side

s
Throttle sensor and

S

Overrun sensor
clutch
[0} solenoid

Line Shift solenoid B Lock-up solenoid _]
pressure solenaid - YShift solenoid A K Fluid temperature
o
)

(S

( Control valve)

Control valve
upper body
L

tower body

SAT9078




TROUBLE DIAGNOSES ‘
A/T Electrical Parts Location (Cont’d)

™. Revolution sensor
harness connector

ey
‘ %
oF V’/ S

= harness connecto
/AT solenoid

~ harness connector

SATO08B

" AT-26




TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check

(X
1

A4 ’: 7 57
A’Av:’vl‘ll I'vl"! V::AJIIM:vA:I (o]

drive mode|
drlve model

R. H.
L. H

ENGINE
TEMPERATURE
SENSOR

@

X920
®:
©

BHEED
[16[17]

®

X
15

X

<

[1[2P 4]
i)

60 |

F

5 THROTTLE L
+ VALVE SWITCH ) i - ;
E (ra) t . i
_(C__’ dle &wltch) = & oo @ @ @ .‘
e - DOROPPING RESISTOR
=
o— = 9 i
2 M &
/ LINE PRESSURE SOLENOID et
(Full throttie o
w awlteh) - L il
— =] m ) T |
@G N |
on o
ot l n OVERRUN CLUTCH SOLENQID _';;‘
(=7 - el
. : iy —
REVOLUTION SENSOR ' ® o
LT A
9
[N [ - LOCK-UP SOLENOID
> T - i
: . SEmH— y
c X FLUID TEMPERATURE SENSOR z
< .
@ F——@ ﬁ“’ 2 SHIFT SOLENOID. A - 1
& 09 —  a —fr :
N, - g 8 ® i
=
= K SHIFT SOLENOID B
~ <
~
-
m KICKDOWN SWITCH
z | 3 28 ~ @
[N I o= — ~ I
i
5% R ©
Es - g .
2 e 2 3
ot e o -0
— Q0 = = or
- iz == 0
Eg e___ = g _.e
o 'IE:: = = o |1
—= a o
-
z Q
—rr
o
|
o ¢ e
= -
Sol O 9 2[5
Ll ) i Gi=
o= IL ao == =]
no we ﬂID T
B @6 o o
wwv

®

0. 0. OFF
INDICATOR

e

SATO03B
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TROUBLE DIAGNOSES

Wiring Diagram

COMBINATION METER

IGNITION SWITCH KICK-
2z Q- O. ON or START BATTERY o0 DOWN
SWITCH

OFF . D.
j—@—oa COth'IT:EOl_ =
6o0—— ELECTRIC SWI TCH
SPEED- |[———©12 ONTOEF
To—— OMETER | ,za — : 5
S ——
2 (@]
[HeHe]) |EatCasa) = - s E}T
&
@
|»;«-- III m FUSE BLOCK @> =8
SEEE N ©  (Refer to/POWER I® o
SUPPLY ROUTING” oc
@ @ @ in EL section.) |!
; 1
|
1
(Main harness)
[ [«]
~ ~
b b
1 i (m7
; ® AT i ® . g
b . (16
O 11 :
: G IS EEEH® &
T i @ @
io L] 1) X L e
Q N ~ - = — =
3 o 5 BODY BOOY
GROUND GROUND
2
T—TY/R I
o
bi( (E. F. I. harness)
LGA/R
Y AW
YA/G
WL
2]
LGB
OR/L
-—-—«-—i“] F'%
Y/R K
28—1L R
3U_B/DR 9 b
38—LG/B v
.‘{l
#
53 4B—LGAR )
4 53— Y/ i
54 YW ¥
56 SE6E—WAL i
57— A
[x] | |
R
m o o -
N E NN o ~
SN “%e @l N ;
@i @ ®L @b {
CONTROL UNIT .
(Refer to EFXEC \
section. ) iﬁ? ﬁ? &
It
L |
_ w b
- - Ml
= =] b
- o - THROTTLE ENGINE :
SENSOR TEMPERATURE ;
THROTTLE SENSOR DROPPING i
VALVE RESISTOR 3
SWITCH

AT-28
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TROUBLE DIAGNOSES

I

5.

Wiring Diagram (Cont’d)

REVOLUTION

SENSOR

____,

A-T CONTROL UNIT

DROPPING o
RESISTOR .

CD: L. H drive model
®: r

H  drive model

7

Mo

[Refer to last page

(Fol

dout page).1

(Engine roam

S [ ™ To back-up lamp
Ly
o
L
INHIBITOR SWITCH
—
[
| s I o V]
0
[S=——T=
O
G c— z
BR.W
? aw T 9 o
——
e 1] ==«
G/B

PAL GY
harness) J OR/L R — ] - (Sub-
harness)
8 8
PU w
— GY/R L
LY Y )
L/w 5 —
i

(Engine room
harnegs no. 2)

'r/l_:ea
L v.8

@
Q@ ©

BODY GROUND

[l o
Q
@ v
- z
T i
a w 7}
[ o
= o) ]
| < a v o
&} v Q>
(=} =] [m] O wa =+
L— Ze — = D D
S0 So o o oo Ix
1\ Z EZ = % Z uuw
SPEED ¥W oW uWw L i o
OJ Wd = —d4 Z5 -z
SENSOR 00 >0 Io To =D }"”
v 0wn yuw Uwn 0 —
al
SATO04B .
i
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TROUBLE DIAGNOSES

OVER DRIVE
4ON NOFF

SAT774B

Self-diagnosis
SELF-DIAGNOSTIC PROCEDURE

(" DIAGNOSIS START )

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

!

QVER ORIVE
{ON %OFF

SAT779B

1 '

l Set overdrive switch in ““ON’’ position. J

!

| Move selector lever to ‘P’ range. J

!

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

]

OVER DRIVE
10N WOFF

SAT780B

= D

OVER DRIVE
1ON WOFF

SAT781B

lYes l No
. ' ] Go to Diagnostic Procedure 1.|

|

3] v
| Move selector lever to D" range. I
4] v

rSet overdrive switch in “OFF" position.

!
W

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

Depress

Accalerator pedal

f

AN

N

Release

SAT754A

5 !

[ Move selector lever to 2"’ range.

6] !

l Set overdrive switch in “ON"" position. \‘
!

I Move selector lever to 1" range. J

8! !

[ Set overdrive switch in “OFF’’ position. 4]
E !

| Depress accelerator pedal fully and release it. l

®
AT-30




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

w |

l Set overdrive switch in “ON’’ position.

)

Check O.D. OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAGNOSIS CODE on next page.

(__ DIAGNOSIS END ) B

OVER DRIVE
{ON ®OFF

SAT7828

AT-31 o




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.
~le Q/D
P ON OFF

[AS

Self-diagnosis
start

Start signa! 10-judgemgnt flickers

- -- Light
* |
-- ] }- Shade
LTI 74 O £R F PR FR SR PR TR 9
SAT7238 .

1st judgement flicker is longer than Revolution sensor circuit is shart-circuited or discon- i
others. nected. S :
:\C‘)/,_ 0/D { ;
“JT\ OFF ‘ Revolution sensor !
| )
1 N
| :

- - - -- Light

16 15

A/T control unit

- Shade

B Go to REVOLUTION SENSOR CIRCUIT CHECK.

SAT7248B SAT1408
2nd judgement flicker is longer than Speed sensor circuit is short-circuited or disconnected.
others.

S o
“HAS OFF
Speed sensor
T "~ Light L
24
-- Shade A/T control unit
SAT7258 ’ Go to SPEED SENSOR CIRCUIT CHECK. ¢,.1760a

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

Y o/0 4’VX\'—
7~ OFF

~- Shade A/T control unit

»

SAT7268 Go to THROTTLE SENSOR CIRCUIT CHECK.SAT761A

t; = 2.5 seconds t, = 2.0 seconds t3 = 1.0 second
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

0.D. OFF indicator lamp:

Damaged circuit

4th judgement flicker is longer than
others.

S oo

//|\‘\ OFF

Self-diagnosis
start

. . Light

-~ - - Shade

SAT7278B

Shift solenoid A circuit is short-circuited or disconnected.

Shift solenoid A

O

L

Terminal
cord =
assembly

35
A/T control unit

B Go to SHIFT SOLENOID A CIRCUIT CHECK.
SAT766A

5th judgement flicker is longer than
others.
Ry

_O/_ 0/D
- ’\\ OFF

- - Light

- Shade

SAT7288B

Shift solenoid B circuit is short-circuited or disconnected.

Shift solenoid B
-

= Terminal
cord assembly

36

A/T control unit

@ Go to SHIFT SOLENOID B CIRCUIT CHECK.
SAT767A

6th judgement flicker is longer than

Overrun clutch solenoid circuit is short-circuited or dis-

others. connected. Overrun clutch
solenoid
Lo/
“JT> OFF
: “—Terminal cord
--- <+ Light
9 assembly
2
-- Shade A/T control unit
# Go to OVERRUN CLUTCH SOLENOID
SAT7298 CIRCUIT CHECK. SAT768A
7th judgement flicker is longer than Lock-up solenoid circuit is short-circuited or disconnected.
others. Lock-up
solenoid
_\\l//_O/D S11A
I~ OFF

- S -+ Light

.- Shade

SAT730B

I— Terminal J
cord assembly L

22

A/T control unit

B Go to LOCK-UP SOLENOID CIRCUIT CHECK.

SAT769A
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

0.D. OFF indicator lamp:

Damaged circuit

8th judgement flicker is longer than
others.

:b‘b_ 0/D
SIS OFF

Self-diagnosis
start

- —- Light

L. T

- L - Shade

SAT7318B

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

Ignition
switch

Fluid temperature
sensor
Terminal cord
assembly

Fuse

29 30 1215
’ A/T control unit

Go to FLUID TEMPERATURE SENSOR CIRCUIT
AND A/T CONTROL UNIT POWER SOURCE CIRCUIT
CHECK. SAT1438

9th judgement flicker is longer than

others.
M o/
A~ OFF
N - - - Light
- - Shade
SAT7338B

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. SAT6E24B

10th judgement flicker is longer than

others.
o
77T\~ OFF
-- Light
- Shade
SAT732B

Line pressure solenoid circuit is short-circuited or discon-

nected. Line pressure
solenoid
L Terminal
cord
assernbly =
= Dropping
< | resistor
34 Kk}

A/T control unit

» Go to LINE PRESSURE SOLENOID CIRCUIT
CHECK, SAT776A

Flickers as shown below:

- o/0

IR~ 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
s not a problem.)

ts = 1.0 second

AT-34




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

0.D. OFF indicator lamp:

Damaged circuit

Does not come on.

Self-diagnosis
start

{— — = Shade

SATI57C

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

damaged.
| Ignition switch ] ECU. }——
N Fusem Throttle
Inhibitor valve
switch switch
LR 3422
o) o o 3|70 z
P RO N DO 2 I(P P ®
_z z 1
=R el =
L £

26 19 20 1 2 17 4
g 23 A/T control unit

Over- ON OFF
drive Q Kickdown e}
[

switch ] switch

) Go to INHIBITOR, OVERDRIVE, KICKDOWN AND

IDLE SWITCH CIRCUIT CHECKS.
SAT007C
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

] REVOLUTION SENSOR CIRCUIT CHECK
CHECK REVOLUTION N.G. | Repair or replace revolution
Revolution sensor SENSOR. — Refer to “’Electrical "] sensor.
Components Inspection”.
O.K.
A v
T CHECK INPUT SIGNAL, N.G. [ Check the following items. |
A/T control unit 1. - "1 @ Harness continuity between
. g\ A/T control unit and revo-
SAT140B - lution sensor (Main harness)
2. Check voltage between A/T ® Harness continuity between
control unit terminal {§ and revolution sensor and E.C.U.
ground while driving. (Main harness)
(Measure with A.C. range.) ® Ground circuit for E.C.U.
Voltage: — Refer to section EF & EC.
At 0 km/h (0 MPH): OV
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
% @ response to vehicle speed)
| (== 0.K.
CONNEC - Y
e f Perform self-diagnosis again after |N.G. | 1, Pperform A/T control unit

w & A/T control
unit terminal

SAT737B

driving for a while.

h 4

LO.K.

A

INSPECTION END

Speed
sensor
24

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.

]  SPEED SENSOR CIRCUIT CHECK

At2 -3 km/h
(1-2 MPH)

<]

©

@D

b

[ 29 [ [ ]]
comect || LTI
e YiG¥ A/T control

unit terminal

SAT738B

AT-36

CHECK INPUT SIGNAL. N‘G'= Check the following items.
1. ® Speed sensor and ground
, Q\ circuit for speed sensor
= — Refer to section EL.

2. Check voltage between A/T ® Harness continuity between
control unit terminal 24 and A/T control unit and speed
ground while driving at 2 to 3 sensor (Main harness)
km/h {1 to 2 MPH) for T m
(3 ft) or more.

Voltage: Varies from OV
to 5V
0.K.
h 4
Perform self-diagnosis again after N-G-_ 1. Perform A/T control unit
driving for a while. ! input/output signal inspection.
0K. 2. 1 N.G., recheck A/T control
<L unit pin terminals for damage
INSPECTION END or connection of A/T control
unit harness connector.

J——




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Throttie sensor THROTTLE SENSOR CIRCUIT CHECK
Perform self-diagnosis (Mode N.G. .| Check throttle sensor circuit for B
X ITT) for engine control. " engine control. — Refer to sec- _‘1
VJ—._< 0K. tion EF & EC.
y— E.C.U,
1 |B ! 3
CHECK INPUT SIGNAL. N.G. | Check harness continuity ‘ ‘
oo 1. "| between E.C.U. and A/T control j
L A/T cantrol unit o unit regarding throttle sensor ‘
- circuit. (Main harness) ‘
SAT761A b
— 2. Check voltage between A/T ‘
control unit terminals {1 and i
@9 while accelerator pedal is v
depressed slowly. A
Voltage:
Fully-closed throttle:
N 0.2- 0.6V
Depress slowly Fully-open throttle:
2.9-39v
(Voltage rises gradually in
@ response to throttle valve :
) opening.) . L
HS. Il T
CONNECT L, 5 VO'K' ;“:
G G B Perform self-diagnosis again after | N.G. | 1. Perform A/T control unit B
driving for a while. o input/output signal inspection, 'i
0K. 2. If N.G., recheck A/T control K
+ unit pin terminals for damage i
lo o , INSPECTION END or connection of A/T control L
: unit harness connector. ‘
¥
. SAT7398

AT-37




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Shift solenoid A

I— Terminal
cord =
assembly

1k
It

35

A/T control unit

SHIFT SOLENOID A CIRCUIT CHECK

SATIG6A
|
Sub-harness Gﬁ;a %
connector \
G INSCOMMECT

= SAT7408B
DISCONNELT
Be)
a4 €
e D@
harness
connector
L/w
DISCONNECT
@i €
—/
35
LW A/T control unit
terminal
\-——-. -
SAT7418

Perform self-diagnosis after
driving for a while.

0.K.

v

INSPECTION END

AT-38

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

2. Disconnect terminal cord ® Shift solenoid A — Refer to

assembly connector in engine “Electrical Components

compartment. Inspection”.
3. Check resistance between ® Harness continuity of terminal

terminal 39 and ground. cord assembly

Resistance: 20 - 30Q2

K.
S| L0
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

16-pin connector.
3. Check resistance between

terminal 89 and A/T control

unit terminal 5.

Resistance:

Approximately 02
4. Reinstall any part removed.
0.K.
v
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.




TROUBLE DIAGNOSES

Shift solenoid B

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

CHECK GROUND CIRCUIT. N'G'¢ 1. Remove 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, Inspection”’,
SATIETA 3. Check resistance between ® Harness continuity of terminal
— terminal @6 and ground. cord assembly
Sub- : Resistance: 20 - 305
35
e ETH@ —
v DISCONMECT 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
— unit terminal @9 .
B8 E@ Resistance:
TS Approximately 02
Sub- . 4. Reinstall any part removed.
harness C @ @
connector 0O K.
LY 'Jr
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 — .4 unit pin terminals for damage
Gt Gé} INSPECTION END or connection of A/T control
15. unit harness connector.
 —
A/T control

unit terminal

SAT7438B

AT-39




TROUBLE DIAGNOSES

Overrun clutch

solenoid
7]
| ™~ Terminal cord
assembly
21
A/T control unit
SAT768A
A
" aR@
Sub- GY DISCOMMECT
harness
€)
= SAT7448
- DISCONNECT
E8)
A €
(D) PP s
[ harness
connector
P/L
= DSCOMMECT
1)
4 €
D =
]ﬂ
1
A/T control P/L
— uhit terminal
SAT7458B

Self-diagnosis (Cont’d)
OVERRUN CLUTCH SOLENOID CIRCUIT CHECK

—_—

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

2. Disconnect terminal cord ® Overrun clutch solenoid, —

assembly connector in engine Refer to “Electrical Com-

compartment. ponents Inspection”’.
3. Check resistance between ® Harness continuity of terminal

terminal @) and ground. cord assembly

Resistance: 20 - 302

0O K.
Bl ‘
CHECK POWER SOURCE N'G_'= Repair or replace harness
CIRCUIT. between A/T control unit and
1. terminal cord assembly. (Main
‘l harness)

2. Disconnect A/T control unit

16-pin connector.
3. Check resistance between

terminal @) and A/T control

unit terminal @

Resistance:

Approximately 02
4, Reinstalt any part removed.
0OK.
+

Perform self-diagnosis after N.G.

driving for a while.

J O.K.
y

INSPECTION END

AT-40

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.

A

it o

i
R S

P TR

2

B
s
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TROUBLE DIAGNOSES

Sélf—diagnosis (Cont’d)

Lock-up
solenoid

L ]
— Terminal
cord assembly L

1
[

22
A/T control unit

SAT769A

LOCK-UP SOLENOID CIRCUIT CHECK

CHECK GROUND CIRCUIT.

NG. [

»

. Remove oil pan. — Refer to

1'

2. Disconnect terminal cord
assembly connector in engine
compartment.

3. Check resistance between

terminal @) and ground.

horn @ [4
harness
connector

OISCONNECT

€

Resistance: 2.5 -50

0.K.
B)

v

—

“ON-VEHICLE SERVICE".

2. Check the following items.

® | ock-up solenoid —- Refer to
“Electrical Components
Inspection™.

® Harness continuity of terminal
cord assembly

CHECK POWER SOURCE
CIRCUIT.

—

N.G. Repair or replace harness

1_

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

SAT746E
MSCONNECT
@

/— harness

@ connector

GY/H
; DISCONNECT

[25)

TS

—

yan

A/T contfol GY/R
unit terminal

S5AT7478

3. Check resistance between
terminal @ and A/T control
unit terminal @2.
Resistance:

Approximately 082
4, Reinstall any part removed.

0O.K.

v

between A/T control unit and
terminal cord assembly. (Main
harness)

Perform self-diagnosis after
driving for a while.

N.G. | 1. perform A/T control unit

O.K.
v

INSPECTION END

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

input/output signal inspection.




TROUBLE DIAGNOSES

Ignition

Fluid temperature

Self-diagnosis (Cont’'d)

A/T control unit
terminal

SAT7488

FLUID TEMPERATURE SENSOR CIRCUIT AND A/T
CONTROL UNIT POWER SOURCE CIRCUIT CHECKS

CHECK FLUID TEMPERA-
TURE SENSOR WITH
TERMINAL CORD ASSEMBLY

T

2. Disconnect terminal cord

assembly connector in engine

Sub-
harness
connector

12

N

w

L@ A

DISCONMNECT

€

SAT749B

compartment.

3. Check resistance between
terminals 42 and @9 when
A/T is cold.

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

switch sensor
T inal d —
Fuse assembly | | CHECK A/T CONTROL N-G. | Check the following items.
UNIT POWER SOURCE. ® Harness continuity between
1. ignition switch and A/T con-
29 30 1215 ( Lo trol unit (Main harness)
A/T control unit Y ® Ignition switch and fuse
: 2. Check voltage between A/T — Refer to section EL. ]
SAT1438 control unit terminals @9 , @0
and ground,
R Battery voltage should exist.
H.S,
] 8 [ox
~ .. CONNECT v
N.G.

OK.

AT-42

1. Remove oil pan.

2. Check the following itemns.

® Fluid temperature sensor
— Refer to “Electrical Com-
ponents Inspection’’.

® Harness continuity of terminal
cord assembly
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TROUBLE DIAGNOSES

el

A/T control unit
terminal

Self-diagnosis (Cont’d)

!

driving for a while.

LO.K.

A

INSPECTION END

v

CHECK INPUT SIGNAL OF | MGl 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)] :
1.56V — 0.45V
0 K.
v
Perform self-diagnosis 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.

ENGINE REVOLUTION SIGNAL CIRCUIT CHECK

Perform self-diagnosis (Mode
I11) for engine control, Check

ignition signal circuit condition,

N.G.

»

Check ignition signal circuit for
engine control. — Refer to section
EF & EC.

A/T control unit
terminal

Q.9

SAT7508B
tgnition
coil
Resistor
25
A/T control unit
SAT624B
L _
— B
HS.

CONMECT

driving for a while.

SAT7518B

0O.K.

v

INSPECTION END

AT-43

Y

O.K.
v
CHECK INPUT SIGNAL. N.G. | Check the following items.
1. ‘@ Harness continuity between
\4& A/T control unit and ignition
M .
© coil.
2. Check voltage between A/T ® Resistor
control unit terminal @9 and ® |gnition coil — Refer to
ground, section EF & EC,
Voltage: 95 - 12V
O.K.
A
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.




TROUBLE DIAGNOSES

Line pressure
solenoid

| Terrminal
cord assernbly
= Dropping
5 | resistor
ET] 33
A/T control unit
SAT776A
A Sub-
harness . 15.
connector
DISCONMNECT

€

= SAT752B
B}
. NSWNIICT
Sub-
harness é‘; “ @
connector
OR/L.
INSCONMECT
a1 €
[—
34(33
OR/L A/T control
@ unit terminal

SAT753B

Self-diagnosis (Cont’d)
LINE PRESSURE SOLENOID

CIRCUIT CHECK

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
Resistance: 2.5 - 52

B ‘ 0.K.
N.G . ]

CHECK POWER SOURCE -2+ | Check the following items.

CIRCUIT. ® Dropping resistor — Refer to

1. “Electrical Components

cﬁ'@ Inspection’’.
. ® 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 @) .

Resistance: 11.2-12.802
J,O'K.
CHECK POWER SOURCE N-G-~ Repair or replace harness
CIRCUIT "I between A/T control unit Ty
1. and terminal cord assembly.
2. Check resistance between
terminal 39 and A/T control
unit terminal @4,
Resistance:
Approximately 02
3. Reinstall any part removed,
J OK.
v
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
v unit pin terrminals for damage
INSPECTION END or connection of A/T control

AT-44

unit harness connector. B




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

In

switeh

Igniuon switch

ECU

" Fuse
hikitor

Throttle

valve

switeh

throltle swiich)

Full

ildle seriich)

|

26 19 20 1 2

- |

4 33 AlTeonvalunr 4

Qver.
drive

ON | OFF
switeh __2_

Kickdown
switch

SATOO08C

CIRCUIT CHECKS

INHIBITOR, OVERDRIVE, KICKDOWN AND IDLE SWITCH

CHECK INHIBITOR SWITCH

N.G.

CIRCUIT.

L&

2. Check voltage between A/T
control unit terminals (1), (2),

. @@ @ and ground while

moving selector lever through

SAT7838

OVER
10N

DRIVE
HOFF

|

-

k)

HS.

@
$
@

CONNECT

fi]

il

A/T control unit

G/R

| Check the following items.

® |nhibitor switch — Refer to
“Electrical Components
Inspection”.

® Harness continuity between
ignition switch and inhibitor
swifch (Main harness)

® Harness continuity between
inhibitor switch and A/T

o each range. control unit (Main harness)
> o Voltage:
- o B: Battery voltage
o 0: oV
Terminal
No.
@0 0@
Lever
A/T control o
i A position
unit terminal
PN B|o|o{o]|oO
R o|sB|o|ofo
D ojojB|O|O
2 o|lojo{B|O
1 o|o0o|[0o |0 |8B
B 0.K.
h 4

CHECK OVERDRIVE SWITCH

N.G.

Check the following items.

CIRCUIT.

1. ™)
Q
(N %)

2. Check voltage between A/T
control unit terminal (9 and
ground when overdrive switch
is in “ON’’ position and in
"OFF"” position.

Switch position Voltage

ON Battery voltage
OFF 1V or less
0K,

® Qverdrive switch — Refer to
“Electrical Components
Inspection””.

® Harness continuity between
A/T control unit and over-
drive switch (Main harness)

® Harness continuity of ground
circuit for overdrive switch
(Main harness)

terminal

SAT7848




TROUBLE DIAGNOSES

CID]

[

1]

[ [

terminal

vyw § A/T control unit

SAT754B

Self-diagnosis (Cont’d)
®
'

CIRCUIT.
® Check voltage between A/T
control unit terminal @ and
ground in the same way as
kickdown switch circuit.
Voltage:
When releasing accelerator
pedal: 8 - 15V
When depressing accelerator
pedal fully: 1V or less

CHECK KICKDOWN SWITCH |N-C- | Check the following items.

CIRCUIT. "| @ Kickdown switch

1. ® Harness continuity between

,& A/T control unit and Kick-
M down switch (Main harness)

2. Check voltage between A/T ® Harness continuity of ground
control unit terminal (7) and circuit for kickdown switch
ground while depressing —
accelerator pedal slowly.

(after warming up engine)

Voltage:
When releasing accelerator
pedal: 3-8V
When depressing accelerator
pedal fully: 1V or less

0 G )
CHECK IDLE SWITCH N.G. . Perform self-diagnosis (Mode

IV) for engine control.
Check idie switch circuit.

0.K. N.G.

L 4 v
Check harness Check idle
continuity switch circuit
between A/T for engine
control unit control. —
and idle switch, Refer to sec-
(Main harness) tion EF & EC.

0.K.

v

Perform self-diagnosis again after

N.G.

driving for a while,
O.K.

y
INSPECTION END

AT-46

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,




TROUBLE DIAGNOSES

1] ] Diagnostic Procedure 1 :
— A .
@ 1] % SYMPTOM: 0.D. OFF indicator lamp does not come on ‘
ool T 11111 comect for about 2 seconds when turning ignition g
l i H 13 "
/A switch to “ON".
_--\7— = N.G
b © CHECK A/T CONTROL - | Check the following items.
UNIT POWER SOURCE. "| ® Harness continuity between
1. ™ C ignition switch and A/T con-
= SATIEEE M Q trol unit (Main harness)
— = ® [gnition switch and fuse
— (1 17) 2. Check voltage between A/T — Refer to section EL,
} } IL }32 3‘}J]__% 15, control unit terminals 29, 30
A/T control a_ . CONNECT and ground.
unit terminal e Battery voltage should exist.
— 0.K.
v .
! CHECK A/T CONTROL UNIT N ‘s Check harness continuity
3 GROUND CIRCUIT. between A/T control unit and
: 1 ground,
| N SAT756B
i Fuse
: Ignition 2. Disconnect A/T control unit
switch 16-pin connector.
' 3. Check resistance between A/T
L i?“cﬁ(‘:::gf control unit terminals @V, 32
: lamp and ground.
{ Resistance:
g Approximately 02
‘ A/T control unit oK
f Kl +
s 2y CHECK LAMP CIRCUIT. NG| Check the following items.
1. 1. ® 0.D. OFF indicator lamp
= @@ — Refer to section EL.
@ 23 ® Harness continuity between
, 29 2. Disconnect A/T control unit ignition switch and O.D. OFF
. AT control unit Jo o f o 16-pin connector. indicator lamp (Main
: terminal , harness)
: 3. Check resistance between arness
. A/T control unit terminals ® Harness continuity between
@3 and @9 power shift indicator lamp
: * Resistance: 50 - 10082 and A/T control unit
L 4. Reinstall any part removed.
- SAT7578 :
i 0.K.
A 4 N‘G_ -
; Check again. »{ 1. Perform A/T control unit
; input/output signal inspection.,
L VO‘K' 2. 1f N.G_, recheck A/T control
; unit pin terminals for damage
i INSPECTION END or connection of A/T control

unit harness connector.

AT-47




TROUBLE DIAGNOSES

§——— Shade

SAT1 SB

“ Inhibitor switch *

5ATB38B

SYMPTOM: Engine canno

or “R” range.

lever in “P” or “N” range or engine can be
started with selector lever in “D”, 2", “1»

Diagnostic Procedure 2

t be started with selector

Does self-diagnosis show damage

Yes

to inhibitor switch circuit?

H 4

No

y

Check inhibitor switch circuit,
— Refer to ““Self-diagnosis’’.

Check continuity of inhibitor N

.G.

switch 2-pin connector. - Refer
to “Electrical Components
Inspection”.

0.K.

v
-
Check starting system. — Refer

N.G.

v

Repair or replace inhibitor switch, ’

to section EL.

0.K.

h 4

INSPECTION END

-

Diagnostic Procedure 3

SYMPTOM: Vehicle moves when it is pushed forward
or backward with selector lever in “P”

range.

Check parking components, —

N.G.

—

Refer to “ON-VEHICLE
SERVICE".

SAT1338
—

O K.

y

INSPECTION END

AT-48

v

Repair or replace damaged parts.




TROUBLE DIAGNOSES

Diagnostic Procedure 4
SYMPTOM: Vehicle moves forward or backward when
Self-diagnasis selecting “N” range.
start
1]
di i Yes | Check inhibitor switch circuit.
______________ Light Dogs sel_f dmgngsus show darf\age , ! _ et
to inhibitor switch after cruise — Refer to ““Self-diagnosis™.
test?
4— —— Shade
No
SAT157C v 2]
Check manual control linkage. N.G. | Adjust manual control linkage.
P range — Refer to “ON-VEHICLE "' _ Refer to “ON-VEHICLE
SERVICE". SERVICE".
O.K.
Kl {
. . N.G.
Check A/T fluid level again. » Refill A.T.F.
0.K.
4 v
1. Remove oil pan. N‘G’_ 1. Disassemble A/T,
Lock nut (X 2 2. Check A/T fluid condition. 2. Check the following items.
SAT7888 0.K. ® Forward clutch assembly
g ® Overrun clutch assembly
f ® Reverse clutch assembly
® Accumulator piston D
lf\_. . v NG. ' _
: Check again. » 1. Perform A/T control unit
¢ input/output signal inspec-
i ; .
' i
b . IfN.G. heck A/T trol
I INSPECTION END 2. 1 N.G., recheck A/T contro
g unit pin terminals for damage.
SAT6E38A or connection of A/T control
unit harness connector.
SATI718

AT-49




TROUBLE DIAGNOSES

N Diagnostic Procedure 5
Y . .
0= 0/D Throttle sensor circuit SYMPTOM: There is large shock when changing from
7T\~ OFF Fluid temperature “N” to “R” range
sensor circuit ge.
Self-diagnosis Line pressure
start solenoid n E
circuit . .
- - - T lighe Does self-diagnosis show damage Yes . Check damaged circuit. — Refer
to throttle sensor, line pressure to ““Self-diagnosis”.
solenoid or fluid temperature
Shade . .
. . sensor circuit?
SAT7588 No
» N.G
Throttle sensor Check throttle sensor. — Refer —»| Repair or replace throttle sensor.
Fluid 10 section EF & EC.
— £.C.U.

temperature oK
sensor 4] o

4

Check line pressure at idle with  |[N-G. | 1 Ramove control valve assem—_j 2

i A/.}sco;‘vofunit selector lever in ’D”’ range. bly. — Refer to “ON-VEHI-
34 33 = — Refer to “PRESSURE CLE SERVICE".

Dropping resistor TESTING". 2. Check the following items.

0.K. ® Valves to control line pressure

(Pressure regulator valve, y

modifier valve, pilot valve and { .

(P U4 pilot filter)
Throttle sensor and ; : ® Line pressure solenoid

= Line pressure salenoid
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.

L 3

0.K.

v

INSPECTION END

SATBA3A

AT-50




TROUBLE DIAGNOSES _ ,

Diagnostic Procedure 6
SYMPTOM: Vehicle does not creep backward when

3 selecting “R” range.
1]
. . N.G. )
Check A/T fluid level again. » Refill AT.F.
0O.K.
‘ N.G. in both 1"
and “R’’ range
‘ .
SATE38A _ 1. Remove.control valve assem-
Check stall revolution with bly. — Refer to “ON-VEHI-
selector lever in “1”" and “R"’ CLE SERVICE"”
range. 2. Check the following items.
0O.K. ® Valves to control line pressure

O.K.in""1"" range

N (Pressure regulator valve, pilot
N.G. in “R" range.

valve and pilot filter)

'

hock I Al with IN.G ® Line pressure solenoid
A Check line pr(?sstjlre”atl e wit G- 1113 Disassemble A/T.
selector lever in "R™ range. 4. Check the following items.
— Refer to “PRESSURE ® Oil pump assembly
TESTING"™.
. ® Torque converter
] O K.
3 (4] . + ® Reverse clutch assembly
3 1. Remove oil pan. N.G. ¢ High clutch assembly
8 2. Check fluid condition. ® Low & reverse brake assembly
! 0.K. ® | ow one-way clutch
v
. N.G. .
Check again. —»| 1. Perform A/T control unit
o input/output signal inspection.
15 K. 2. If N.G., recheck A/T control

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

INSPECTION END

SAT171B

AT-51




TROUBLE DIAGNOSES

SATG38A

Diagnostic Procedure 7

SYMPTOM: Vehicle does not creep forward when
selecting “D”’, “2" or “1" range.

SAT171B

(1]
. - N.G. B
Check A/T fluid leve! again. »| Refill AT.F. j
0.K.
2] 1
Check stall revolution with N& 1 R 2ol val =)
selector lever in D’ range. i - Remove control va Ve assem-
_ Refer to “STALL TEST!NG”. bly — Refer to ON'VEH"
CLE SERVICE".
K O.K. 2. Check the following items.
- v - - NG ® Valves to control line pressure
Check Inr\e pr(%sst{re”at idle with Lol (Pressure regulator valve,
selector Iew‘alr in “D" range. modifier valve, pilot valve and
;ERefer (t30 PRESSURE pilot filter)
STING™. ® Line pressure solenoid
4] 0.K. 3. Disassemble A/T
v NG 4. Check the following items.
1. Remove oil pan. . | ® Oil pump assembly
2. Check A/T fluid condition.
0K ® Forward clutch assembly
o ® Forward one-way clutch
® Low one-way clutch
® Low & reverse brake assembly
® Torque converter
Y
: NG. . I'1. Perf /T '
Check again. L=~ 4| 1. Perform A/T control unit
input/output signal inspection.
0O.K.

v

INSPECTION END

AT-52

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

s
L
i

Ity

¥

v




TROUBLE DIAGNOSES i

Revolution sensor Diagnostlc Procedure 8

Speed sensor SYMPTOM: Vehicle cannot be started from D: on
Shift solenoid A

Shift solenoid B Cruise test — Part 1.
- - NO
Is Diagnostic Procedure 7 Q.K.? » Go to Diagnostic Procedure 7.
M MTuighe v
es
1] v
. Does self-diagnosis show damage Yes . Check damaged circuit. — Refer
2%l to revolution sensor, speed to “Self-diagnosis™.

SAT7608B sensor, shift solenoid Aor B

—— after cruise test?
h a) ) 535 v
(.) 8] o
7 Zajra y
7 Check throttle sensor. — Refer to " Repair or replace throttle sensor.
section EF & EC.
0.K.
7 v
' i" Check line pressure at stall point | N-G-
; - _ . e i * | 1. Remove control valve assem-
3 = LT =\ with selector lever in D"’ range. bl . “0
f7 v ')‘ I\ — Refer to “PRESSURE v. — Refer to "ON-VEHI-
: @\ ’ ‘ S TESTING” CLE SERVICE".
i 2 SAT7598 ' - 2. Check the following items.
L ' ® Shift valve A
i a J' ® Shift valve B
'5 1. Remove oil pan. O.K.| | @ shift solenoid A
' 2. Check A/T fluid condition. ® Shift solenoid B
{ N.G.| ) o ® Pilot valve
; 0O.K. ® Pilot filter
K.
b v 0 3. Disassemble A/T.
; 4. Check the following items.
b ® Forward clutch assembly
i ® Forward one-way clutch
! L SATE43A ® Low one-way clutch
2] ® High clutch assembly
® Torque converter
® Oil pump assembly
|
N.G. B
Check again. »| 1. Perform A/T control unit
input/output signal inspection.
J O.K. 2. If N.G., recheck A/T control
y

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

INSPECTION END

SAT1718B

AT-53

o




TROUBLE DIAGNOSES

[ Y Diagnostic Procedure 9
OFF SYMPTOM: A/T does not shift from D: to D. at the
Self diagnosis specified speed.'
start A/T does not shift from D. to D. when
depressing accelerator pedal fully at the
_______________ Light specified speed.
Are Diagnostic Procedures 7 and | NO | Go to Diagnostic Procedure 7 or
§{— —— Shade 8 0.K.? 8.
SAT157C Yes -
n h 4
A Does self-diagnosis show damage Yes Check inhibitor switch circuit.
Revolutian sensor to inhibitor switch after cruise "| — Refer to "“Self-diagnosis”.
test? —
No
(2] v
16 15 . N
Speed —| Speed- 2 AT - Check revolution sensor and N.G. | Repair or replace revolution
sensor ometer control unit L > L
speed sensor circuit. — Refer to sensor and speed sensor circuits,
_L “Self-diagnosis’’.
N 0.K.
SATE298 v NG
Check throttle sensor. — Refer —» Repair or replace throttle sensor.
G s oy ) — to section EF & EC.
Throttle sensor and 7 i
\\ th}r‘otilhe valve switch ﬂ "O.K-
N o— - N.G
\ /f( 1. Remove oil pan. D
W 2. Check A/T fluid condition. 1. Remove control valve. —
o Refer to “ON-VEHICLE
K. SERVICE".
2. Check the following items.
® Shift valve A
0 .K. ® Shift solenoid A
® Pilot valve
- OK |1 e pilot filter
4]
3. Disassemble A/T,
4, Check the following items.
® Servo piston assembly
® Brake band
® Qil pump assembly
5]
* N.G. —
Check again. + 1. Perform A/T control unit
SAT1718 oOx input/output signal inspection.
I 2. f N.G., recheck A/T control
5] unit pin terminals for damage
8/8 ! lass INSPECTION END or connection of A/T control
T T s .
D,--D; @ unit harness connector,
Depn/ass
fully
/- e
Release
s
C
o/8 X jors-L
SAT118B

AT-54




TROUBLE DIAGNOSES

Fr' o 0P Diagnostic Procedure 10
OFF .
SYMPTOM: A/T does not shift from D. to D, at the :
Self-diagnosis specified speed. g
start ‘]
Are Diagnostic Procedures 7 and | No Go to Diagnostic Procedure 7 or
) 80.K.? 8.
——————————————— Light
Yes
n v
4= — — Shade Does self-diagnosis show damage | Y©S | Check inhibitor switch circuit.
to inhibitor switch after cruise "| — Refer to *Self-diagnosis’’,
SAT87C test?
'. . s fe\Wf\. V - L NO
X F_ Theottle sensor and "7 [/ b A v
! throtle valve swm:h / Check throttle sensor. — Refer N‘G} Repair or replace throttle sensor.
l @ﬁ to section EF & EC.
X (14 (<)) fpy
: B0 \¢°\
: A ‘ J'O,K_
i \ 1. Remove oil pan. N»G-j_ -
: NQ / 2. Check A/T fluid condition. "1 | 1. Remove control valve assem-
: ' ,\ 0K bly. — Refer to “ON-VEH|-
X /\ o CLE SERVICE".
é, ) SATO09B "] 2. Check the following items.
'3 — ® Shift valve B
- 0K. | |® shiftsolenoid B
1 ® Pilot valve i
3 « OK- |l Ppilot filter |
3. Disassemble A/T. !
4. Check the following items. ;
® Servo piston assembly
® High clutch assembly J
® Qil pump assembly l
sat1718 | E1 v |
) N.G. : 5
’ﬁ Check again. —»| 1. Perform A/T control unit :
8/8 )}- —N input/output signal inspection.,
VO-K' 2. 1f N.G., recheck A/T control :
b N unit pin terminals for damage
v INSPECTION END or connection of A/T control |
- : @ unit harness connector.

gz m v e

0/8 ) D)
SAT119B

AT-55




TROUBLE DIAGNOSES

Revolution sensor
Speed sensor
Shift solenoid A

_\\I/./_ 0/D
Z)% OFF

Self-diagnosis Shift solenoid B
Fluid

Diagnostic Procedure 11

SYMPTOM: A/T does not shift from D; to D. at the

specified speed.

start
::';zirawre Are Diagnostic Procedures 7 and | No Go to Diagnostic Procedure 7 or
T Light 80.K.? "l 8.
Yes
--- --Shade L1 ‘L ¥y
Does self-diagnosis show damage ® | Check damaged circuit. — Refer
? Light to inhibitor switch, overdrive to “Self-diagnosis”.
761B ) . .
SAT switch, shift solenoid A, B,
" S B _ _ revolution sensor, speed sensor
Throttle sensor and ;/// or fluid temperature sensor
\\ throttle valve switch = circuit after cruise test?
W\
‘\\ 117.7!' / N
A o
¥/ ” N.G
/ Check throttle sensor. — Refer —» Repair or replace throttle sensoj
/ to section EF & EC.
3] 0O.K.
\\ v
i N.G.
I Trenes 1. Remove oil pan. G_# —l
9. Check A/T fluid condition. 1. Remove control valve assem-
0K bly. - Refer to “ON-VEHI-
T CLE SERVICE".
2. Check the following items.
® Shiftvalve B
0O K. ® Overrun clutch control valve
® Shift solenoid B
< 0.K ® Pilot vaive
® Pilot filter
3. Disassemble A/T.
4, Check the following items.
SAT171B .
® Servo piston assembly
4] ® Brake band
8/8 1t N
® Torque converter
® Qil pump assembly
.
4] v
- N.G. }
@ @ Check again. »| 1. Perform A/T control unit
oK input/output signal inspection.
A + o 2. 1f N.G_, recheck A/T control
INSPECTIO D unit pin terminals for damage
N EN or connection of A/T control
0/8 l

SAT120B

unit harness connector.

P

AT-56




TROUBLE DIAGNOSES

Self-diagnosis
start

Does seif-diagnosis show damage
to lock-up solenoid circuit after
cruise test?

Diagnostic Procedure 12

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

Yes
»

Check lock-up solenoid circuit.

No
2] ,

Check throttle sensor. — Refer

¢ AL,
Throttie sensor and

/s

N
i saT1218B

to section EF & EC,

N.G.

— Refer to ""Self-diagnosis”.

—

O.K.

A

h 4

Repair or replace throttle sensor.

1. 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

* 9 & 0 0 0

N.G.

0.K.
3|

¥

Repair or replace damaged parts.

Check again.

N.G.

r

0.K.

v

INSPECTION END

AT-57

—

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

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




TROUBLE DIAGNOSES

Self-diagnosis
start

_\\C')/,_ o/
77T\ OFF

1111

SAT763B

Diagnostic Procedure 13

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

SAT171B
(1] o or
OFF
Self-diagnosis
start
_______________ Light
——4§— —— Shade
SATI157C

2]

Accelerator pedal

7

0/8

SATB06A

(1]
Does self-diagnosis show damage Yes | Check engine revolution signal
to engine revolution signal circuit circuit.
after cruise test? — Refer to ““Self- diagnosis”,
No
A
1. Remove oil pan. N.G. | 1 Remove controt valve assem-
2. Check A/T fluid condition. bly. — Refer to “ON-VEHI-
0.K. CLE SERVICE".
2. Check the following items.
® Lock-up control valve
.| ® Pilot valve
® Pilot filter
0O K.
3. Disassemble A/T.
0K, 4, Check torque converter and
- L oil pump assembly.
! 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,
Diagnostic Procedure 14
SYMPTOM: Lock-up is not released when accelerator
pedal is released.
1]
. i Yes . . o P
Does self-diagnosis show damage _| Check idie switch circuit. — Refer
to idle switch circuit after cruise to “‘Self-diagnosis’’.
test?
No
2 v
Check again. N'G'~ 1. Perform A/T control unit
input/output signal inspection.
O.K 2. If N.G_, recheck A/T control
v
unit pin terminals for damage
INSPECTION END or connection of A/T control

unit harness connector,
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TROUBLE DIAGNOSES

1 Diagnostic Procedure 15

AT-59

n __\\ l/f 0/0
T OFF SYMPTOM: Engine speed does not return to idle
Self-diagnosis smoothly when A/T is shifted from D: to D
start | with accelerator pedal released.
Vehicle does not decelerate by engine
T " Liaht brake when changing overdrive switch to
“OFF” position with accelerator pedal
- Shade released.
Vehicle does not decelerate by engine
SATIRAB brake when changing selector lever from
A “D” to “2” range with accelerator pedal
Throttle sensor and released.
[1]
Does self-diagnosis show damage Yes Check overrun clutch solenoid
to overrun clutch solenoid circuit circuit. — Refer to “Self-
after cruise test? diagnosis’’.
No
v NG
Check throttle sensor. — Refer  ——+! Repair or replace throttle sensor.
to section EF & EC.
0.K.
v
1. Remove oil pan. N.G.
2. Check A/T fluid condition, 711 1. Remove control valve assem-
bly. - Refer to “ON-VEH]-
OK. CLE SERVICE",
* 2. Check the following items.
® Overrun clutch control valve
0.K. ® Qverrun clutch reducing valve
SAT171B o ® Qverrun clutch solenoid
K.
3 * 3. Disassemble A/T.
8/8 . 2 4. Check the following items,
/,' ® Qverrun clutch assembly
//’ ) ® Qil pump assembly
// /’,
- -
- -
/// /// /,-’i) m Y. N,G.
|r ‘/// P Check again. »| 1. Perform A/T control unit
| : = oK input/output signal inspection.
ore : @-!—@ N ! S 2. If N.G., recheck A/T control
T unit pin terminals for damage
INSPECTION END or connection of A/T control
unit harness connector.
D, (0O.D. OFF)
' SAT7658




TROUBLE DIAGNOSES

Revolution sensor
Speed sensor
Shift solenoid A

Diagnostic Procedure 16

SYMPTOM: Vehicle does not start from D, on Cruise

Check damaged circuit. — Refer
1o “Self-diagnosis”’.

Shift solenoid B test — Part 2.
(1]
-- Light
Does self-diagnosis show damage Yes
to revolution sensor, speed sensor,
- - Shade shift solenoid A or B after cruise
test?
SAT7668 J No
. N.G.
Check again. »
OK.
v
Go to Diagnostic Procedure 8. j
7] 0/D ) Diagnostic Procedure 17
O orr
Self-diagnosis
start position.
_ (1]

—————————————— Light Ye
Does self-diagnosis show damage s
to overdrive switch circuit after

—4{— —— Shade cruise test?
SAT157C No

v

Go to Diagnostic Procedure 10.

AT-60

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

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

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

SYMPTOM: A/T does not shift from D. to D: when
changing overdrive switch to “OFF”

Check overdrive switch circuit.
— Refer to 'Self-diagnosis”’.




TROUBLE DIAGNOSES

Diagnostic Procedure 18
SYMPTOM: A/T does not shift from D, to 2, when '
Self diagnosis changing selector lever from “D” to ‘2"
start range. ¥
______________ Light a v
Does self-diagnosis show damage €S | Check inhibitor switch circuit.
to inhibitor switch circuit after "| — Refer to “‘Self-diagnosis”.
4~ —— Shade cruise test?
SAT167C No
L 4
Go to Diagnostic Procedure 9. ‘
|
-
Diagnostic Procedure 19 i
SYMPTOM: A/T does not shift from 2, to 1, when
changing selector lever from “2” to “1”
range.
_ (1]
_______________ Light Y
Does self-diagnosis show damage s | Check inhibitor switch circuit.
to inhibitor switch after cruise — Refer to Self-diagnosis”.
4= —— Shade test?
SAT187C No
2] v
- N.G. .
@ Check again. »| 1. Perform A/T control unit
input/output signal inspection.,
19K 2. If N.G., recheck A/T control
@ unit pin terminals for damage
INSPECTION END or connection of A/T control
unit harness connector,
SAT7788

Diagnostic Procedure 20

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

No
Is diagnostic procedure 6 Q. K.? »| Go to Diagnostic Procedure 6.

Yes

v
Go to Diagnostic Procedure 15.

AT-61




TROUBLE DIAGNOSES 1

Electrical Components Inspection

INSPECTION OF A/T CONTROL UNIT

® Measure voltage between each terminal and terminal @) or
@ by following “A/T CONTROL UNIT INSPECTION TABLE™.

SAT842B
® Pin connector terminal layout.
20-pin connector 16-pin connector
) S —
[12]3]a]5(6]7[B]8 10 [21[22z3[ea25]26[27]28]
1izhafia]sisl1718[19[20 25(30(31[32|33[34[3536

~=‘r-" d %

SAT818A

A/T CONTROL UNIT INSPECTION TABLE
(Data are reference values.)

Terminal . Judgemen
Item Condition g t
No. standard
When setting selector lever to ‘D" Battery voltage
o
3 Inhibitor 2" range range.
switch When setting selector lever to other
1V or less
ranges.
When setting selector lever to “1”" Battery voltage
a v
) Inhibitor ““1* range range.
switch "
c When setting selector lever to other
1V or less i
ranges.
3 ~ - - ¢
_ When releasing accelerator pedal Y i
Idle switch after warming up engine. i
4 (in throttle valve \
switch) When depressing accelerator pedal 1V or | 1
after warming up engine. ess i
5 — — — A
1
6 - - - - ,

5
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’'d)

inal
Termina Item Condition Judgement oo
No. standard Py
" ',!
When releasing accelerator pedal after 3.8V ‘ "
, Kickd o warming up engine. ‘ w
ickdown switc 0
When depressing accelerator pedal
. ] 1V or less
fully after warming up engine.
8 - — _ _
}/‘Vherlsettl‘n_g overdrive switch in Battery voltage
) ) ON'’ position.
9 Overdrive switch
When setting overdrive switch in
“ , e 1V or less
OFF" position.
h |
10 Throttle sensor B 4555V
(Power source)
When depressing accelerator pedal Fully-closed
slowly after warming up engine. throttle:
0.2-0.6V
11 Throttle sensor - -
Voltage rises gradually in Fully-open
response to throttle opening throttle:
angle. 2.9-3.9V
ATF. i °
V\él;eozr; F. temperature is 20 C 156V
12 Fluid temperature ( ).
sensor When A.T.F. temperature is 80°C 0.45V
(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
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

Terminal . Judgement
No. Item Condition standard

When depressing accelerator pedal

rnore than half-way after warming 8- 15V
17 Full throttle switch up engine.
When releasing accelerator pedal
. . 1V or less
after warming up engine.
18 - — —
When setting selector lever to ""N”
rper Battery voltage
19 inhibitor “/N’" and "P" or “P” range.
range switch A When setting selector lever to other
) 1V or less
Al ranges.
When setting selector lever to "2
Battery voltage
20 [nhibitor D" range range.
switch When setting selector lever to other
1V or less
ranges.
When overrun clutch solenaid Battery voltage
2 Qverrun clutch operates.
solenoid When overrun clutch solenoid does
1V or less
not operate.
When A/T performs lock-up. 8- 15V
22 Lock-up solenoid
When A/T does not perform lock-up. | 1V or less
}I’Vherlsettlvn‘g overdrive switch to Battery voltage
b3 | ©D-OFF indicator t N ON" position.
lamp A When setting overdrive switch 1o
. 1V or less
“OFF’* position.
When moving vehicle at 2 to 3 km/h Vary from 0 16
24 | Speed sensor (1to 2 MPH) for 1 m (3 ft) or iy Y
more.
When engine runs at idle speed. 9.5-12V
25 Engine revolution
signal . Approximatel
9 When engine runs at 2,500 rpm. PP v
10V
When setting selector lever to “R”
Battery voltage
26 Inhibitor ‘R’ range range.
switch When setting selector lever to other
1V or less
ranges.
27 - — _
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TROUBLE DIAGNOSES

fully after warming up engine.

Electrical Components Inspection (Cont’d)
inal . Judgement :
Termin Item Condition g
No. standard .
j When turning ignition switch to
i “OFF" Battery voltage
' 08 Power source :
(Back-up) When turning ignition switch to
AN Battery voltage
ON"".
When turning ignition switch to
- Battery voltage
29 ON",
Power source
30 When turning ignition switch to
. 1V or less
‘OFF".
1
3 Ground — _
32
When releasing accelerator pedal 5. 14V
23 Line pressure solenoid after warming up engine.
ah . ) -
(with dropping resistor) When depressing accelerator pedal
: ; . 0.5V or less
fully after warming up engine.
] When releasing accelerator pedal '
; . . 1.5-2.5V
! after warming up engine,.
§ 34 Line pressure solenaid
P When depressing accelerator pedal
_i 9 P 0.5V or less
3

g 35

Shift solenoid A

When shift solenoid A operates.
(When driving in "D, " or “D,".)

Battery voltage

When shift solenoid A does not
operate.
(When driving in “D," or “D3".)

1V or less

When shift solenoid B operates.
(When driving in “D; “ or “D,".)

Battery voltage

i 36 Shift solenoid B When shift solenoid B does not )
i operate. 1V or less
; (When driving in “D3 " or “Ds".)
N
|
i
:
[T s ] OVERDRIVE SWITCH
;| Q) G@ ® Check continuity between two terminals.
Q)
?:H 0.D. switch position Continuity
/ ON No
L G OFF Yes

SAT785B
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
INHIBITOR SWITCH

1. Check continuity between terminals (D and @ and between
terminals @) and @, &, ®, @, ®, @ while moving selector g

lever through each range.

Terminal No. i -
URRORRONRORRORRONNG, ®
Lever position ’;
P Oo—0C | 04O
R O O
N O—10 | O O
D O
2 O —O
j 1 O
e

T w, =2
Inhibitor switch ¥

SATB43B

2. If N.G., check again with manual control linkage discon-
nected from manual shaft of A/T assembly. — Refer to step
1.

3. If O.K. on step 2, adjust manual control linkage. — Refer to
“ON-VEHICLE SERVICE".

4. If N.G. on step 2, remove inhibitor switch from A/T and
check continuity of inhibitor switch terminal. — Refer to
step 1. :

5. If O.K. on step 4, adjust inhibitor switch. — Refer to “ON-
VEHICLE SERVICE".

6. If N.G. on step 4, replace inhibitor switch.

SAT8518

REVOLUTION SENSOR

® For removal and installation, refer to “ON-VEHICLE SERV-
ICE”.
® Check resistance between terminals (1), 2 and (@).

Terminal No. Resistance
® @ 500 - 65082
@ ® No continuity
SATB44E @ @) No continuity )




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
- FLUID TEMPERATURE SENSOR
_—

= ® For removal and installation, refer to “"ON-VEHICLE SERV-
ICE",

® Check resistance between two terminals while changing
temperature as shown at left.

Temperature C (°F) Resistance

20 (68) Approximately 2.5 k{2
80 (176) Approximately 0.3 kQ2

GATB45B

- LOCK-UP SOLENOID AND LINE PRESSURE SOLENOID

—_— ® For removal and installation, refer to “ON-VEHICLE SERV-
H_\ i ICE".
JW" ® Check resistance between two terminals.
H Resistance:

Lock-up solenoid 10 - 162
Line pressure solenoid 2.5 - 5Q

INSCOMMECT

€

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

ciutch Blue A
solenoid I~ o . . .
X 2 Solenoid Terminal No. Resistance
Black Fed Aed ) . .
\/_f Shift solenoid A ®
. . Ground
Shift solenoid B @ . 20 - 3092
T Black terminal
E@ Overrun clutch solenoid @

SATB478
J

DROPPING RESISTOR
® Check resistance between two terminals.

‘0‘\ 3 i - -
Ay Resistance: 11.2 - 128}
@ !

SATB48B
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TROUBLE DIAGNOSES

SAT779A

SAT771B

Final Check

STALL TESTING
Stall test procedure

1.
2.

W

_Perform stall tests in the same manner as in steps 5

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. B
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, i

through 9 with selector lever in 27, 17 and "R", respecC- . f
tively. b
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TROUBLE DIAGNOSES
Final Check (Cont'd)

Selector lever position Judgement ;i:‘;
Iy
D L 0 H ,‘
O : Stall revolution is normal. P
2 L 0 H H : Stall revolution is higher i
1 L 0O O than specified. I
L : Stall revolution is lower 1‘
R L H H than specified. "

e

Damaged components

/ Forward clutch
/T
/ Qverrun ciutch

Forward one-way clutch

Low & reverse brake

‘ Engine

Low one-way clutch

Hydraulic circuit for
) line pressure control
(Line pressure is low,)

Torque converter one-way clutch

o Reverse clutch y

SAT1078B

: Clutches and brakes except
3 high clutch and brake band
3 are 0.K. (Condition of high
» clutch and brake band can-
3 not be confirmed by stall
3 D H H H 0 test.)
2 H H H 0]
1 0 H H 0]
R 0 0 H 0
Selector lever position Judgement ‘
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Final Check (Cont’d)
PRESSURE TESTING

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

® Always replace line pressure plugs as they are self- .;
sealing bolts. "

\-~ Test port for D,
2 and 1 ranges

SAT782A

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 - 80°C (122 - 176°F)

SAT779A

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

§T25055001

SATI80B

— R range —

$T25065001

SATIB1B

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

SAT597
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TROUBLE DIAGNOSES
Final Check (Cont’d)

5. Start engine and measure line pressure at idle and stall
speed.

® When measuring line pressure at stall speed, follow the
stall test procedure.

Line pressure:

Engine speed Line pressure kPa (bar, kg/cm?, psi)
pm D, 2 and 1 ranges R range
1dle 471 -510(4.71 -5.10, 657 - 696 (6.57 - 6.96,
48-.52,68 -74) 6.7-7.1,95-101)
SAT643A
T stall 1,020 - 1,098 (10.20 - 10.98, [1,422 - 1,500 (14.22 - 15.00,
10.4-11.2, 148 - 1589) 14.5 - 15.3, 206 - 218)
JUDGEMENT OF LINE PRESSURE TEST
Judgement Suspected parts
Line pressure is low in all ranges. ® QOil pump wear
® (Control piston damage
® Pressure regulator valve or plug sticking
® Spring for pressure regulator valve damaged
® Fluid pressure leakage between oil strainer and pressure regulator
valve
Line pressure is low in particular range. & Fluid pressure leakage between manual valve and particular clutch.

® For example;
if line pressure is low in ““R" and 1" ranges but is normal in
‘D’ and ‘*2"" range, fluid leakage exists at or around low & reverse
brake circuit,

Atidle

Line pressure is high. Mal-adjustment of throttle sensor

Fluid temperature sensor damaged

Line pressure solenoid sticking

Short circuit of line pressure solenoid circuit
Pressure modifier valve sticking

Pressure regulator valve or plug sticking

Mal-adjustment of throttle sensor

Control piston damaged

Line pressure solenoid sticking

Short circuit of line pressure solenoid circuit
Pressure regulator valve or plug sticking
Pressure modifier valve sticking

Pilot valve sticking

Line pressure is low.

At stall speed
¢ o0 0 0 0 0
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Symptom Chart

=) ON vehicle 14 QFF vehicle —————— 3,
Reference page (AT- ) 9. 66 | 66 | 70 | 57| 67 | &7 7. l . [ 7 | 804 1oy e f11s ) o 124
e 9% 67 91 | 114 127 | 124
. &
Numbers are arranged in order of probability. é
- Perform inspections starting with number one =2
[ and working up. Circled numbers indicate that g .g 5
< the transmission must be removed from the E g = o{ g — T 5
17 > = - -
@ ; 2R 5 2 he! ol ¢ T 2 ]
vehicle. =4 o o 9 | & v 2 | ® “»
& gl £ o A 2y vl Bl¥ <
a Lscle H] 228 5% am|esls AR g
@ o|l €| &2 a X026l 2 2 Q| e]E £ £ v o
c gl 8oL == cE|® = 5 ¥|5 @
] @ T w2 e el aolgg o2 | . 212 =} co|8 >0 o
= x E c /£ 5 20| 0 5135 3 3 clogciv |2 Scl2ci3s®|s E
& - 2l 3 =2|Tc|¢c2|q= sl mwle 2ls ERAKEIEEIE R IR
@ = IV I~ - I O~ BT (TR ClEZ|I 222 a|l8 alo 8 v rle s a
2 g-|o2le=|"8 Z5lg8leae|ls53|33|3 ¢ Ela2|2Plcd-8 &
S 2|5E(2e|ea|g|ea|2I|ZEIEE|Eo|35|%G|a5|58|af| &
SEiEf|ge|ee|cE se(¥s|33(35|3¢E| 823 EE|salnE ¢
ZS|EF|ed|ad3|8&|63|S8|0 8182 28|851&%{88|83|35| 2
48 Engine does not start in “N", “P" ranges, . 203 . P PO I A e [ I AP P .
I
48 Engine starts in range other than “N*" and “‘P*". B e e P I T T T IPU IO O I .
— Transmission noise in “P" and ““N” ranges, L . 1 1 -1 P e O S Ll T S O .
Vehicle moves when changing into “'#" range
48 or parking gear does not disengage when S T T I (R [ PO N U A I U IV z
shifted out of “'P** range.
49 Vehicle runs in “"N” range. T I O R R AP A I B I B . A .
Vehicle will not run in ""R* range (but runs
51 in*“D", 2" and "' 1" ranges). Clutch slips, B I I B e I A AT I S, J . (8 - 9 - -
Very poor acceleration,
- Vehicle braked when shifting inta “R” range, LA~ ES I O 11 T - IR U D P @@ -
Sharp shock in shifting from '“N* to "D~ [
- P shock in shifting fro <1205/ 317 L)L 6. Lias. L)L I I - N D R B
ranga, |
Vehicle will not run in “D* and 17 ranges 1 5
- (but runs in "1 and "B range), ) R N A R R e A R L A IEREE Y I )
Vehicle will notrun in “D”, 17 2" rgnges : |
52 (but runs in “R** range). Clutch slips. L O I T - T - 1 e S [ B N N AR T () . .
Very poor acceleration, i
— Clutches or brakes slip somewhat in starting. L L T R I - A (-1 S I A T - T I P I RT I 9 «|. .| .
— Excessive creep, N e O L e N T P A O I I IR I I -
51,52 No creep at all. L e e 2 < I R R (P R S EE LY A S .
- | _‘
Failure 1o change gear from D, " 10 "D, . R R - A T T 1 O I T T T [ D A P R
- Failure to change gear from D, " 10 "D, . 2 N - I S < T I I U I R N
— Failure to change gear from “D, " to D, ". A T I S A 1 I I T T N IR 1
54, Too high a gear change point from “D," to
55, "D, ", from D, to D, ", from D, SRS I B U2 S - | - S A T I O I A P I -
56 toD, .
Gear change directly from D, "0 D,

Qoours,

Engine stops when shifting lever into “R™, "D,
ey g o SR S ST B A I AR - N I D P AP D I B -
2" and "1*,

Too sherp a shock in change from D, ** to
Dy~ g ' SR R ISR [P [ S S IO - - T DR U U S U IR
P

Too sharp a shock in change from “D., ** to
D, 9 : S CONR Y G ] I T [P S (VO (1 I I e S D TS
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——
Symptom Chart (Cont’d)
4 ——— ON vehicle {4 QFF vehicle ——————# '
9, 67 7, 80 110, [ 116, { 116 i
: 66 | 66 | 70 | 67 7 7 7 ' ‘ ’ '] 120 [ 134 ‘
Flefarence page (AT- ) 14 96 6 &7 91 11a | 127 | 124
3
Numbers are arranged in order of probability. g
- Perform inspections starting with number one = 3
- and working up, Circled numbers indicate that ] g 5
« the transmission must be removed from the Elg 5 ol 6 ~ t 5
5 . ilo E > o| B¢ TS E
3 vehicle. 2|2 & o ‘o €| @ s W 2 c| e “
4 gt E S|w 2l e 2y MR g
a cASElE |Sala|2l5Qarn|ys]s 3| 35 2
g &le s5lc=s|® © al@e|leZ|lra|los]t = 539 o
: 8 HEE R EH I R T R I E A R IR 1K £
N ] = SlE35|% 5|9 2 2leslaz] € S £|3 2 o
3 2 g§§3§353§§§33u§22325sar,:'“"ui%g ]
! 2 asloelesl.8ls8|e2(2s|82[22|2¢c|eE w22 Blei|" 8 o
y I R MM R R EE R IR I
i SE|lz2|ge|ee|EEEe|8s|58|88|128¢E|52|58|55|88]8%) %
TolSr|leu|lwid|oun|lvwd|d0|lEC|d g T]r-OjEL|uww|OI|dm a
: N Toofherp a shock in change from D, " to Lol R Y IR I IO I IR I . oL e L. .
i 0,
_ Almaost nc'»'shock U,r'cluu:hes slipping in ¢change PR S P Y S N IV AU IR IS ISR I SRR I ,5) .
from “D, " w "D, ". =
hock lipping in change f
_ Alrnostn?s ?c or slipping in change from ot s als s s s e e L w. e .
“D," 10 "D, ". v
L P .
_ élm’c’m nﬁ) sh'c'mk or slipping in change from P Y N IO I I D R R PR [ L T, \_7} A
D,"t0"D,".
3 Vehicle braked by gear change from “D, " to 1
“p
) _ Vehicle braked by gear change from “D, " to 1
" D, A I e e AU P B M Y ET T B B .
: Vehicle braked by gear change from D, " to , .
‘_ — D, P T o P e T R T I BT (S - S I .
- Maximurm speed not attained. Acceleration poaor, 1T .12 e o] o5 31484 1. ). |- |- s S \_\r .
- Failure to change gear from "D, " t0 “D,". v .2l . e el sl o3l L. o e e e @D .
_ Failure to ch?nge gear from "D, to “D, " A Y D R Y U (S [ I ISR SR I Lo, .
or from “D,"" to D, ",
_ Failure to ch.aﬂge QEBr)frDm “D, "D, w2l L s ala bt U s e R I I
| | orfrom “D, " to D",
Gear change shock felt during deceleration 1 2| a 3
| by releasing accelerator pedal, R I R A A R e TR IR R T "
Too high a change point from "D, " to “D, ", 1|2
- ft’Om uD,-' to ”D,”, 'rOm-,D‘.. 0 ”D'”. - . - . - - - - - - - . - - - - - - - - - -
Kickdown does not operate when depressing 112 al 4
pedal in “D,” within kickdown vehicle speed, T A B ER R A T
Kickdown operates or engine overruns when
- depressing pedal in D, " beyond kickdown I -~ N IR R R - S R T Y IEE AR AP A R AR .
vehicle speed limit.
_ Racas extremely fast or slips in chfangmg ' o 0 L 3ls L. oAl L)L L. . . 20 I .
from “D, " to "D, " when depressing pedal. =
_ Races extremely fast or slips in chfmgmg o2l S, sle sl oal. L. . o ] o). § . . «“7) R
from D, to "D, " when depressing pedal.
" ly f ips in changin
) _ Races extremely fast or slips inc ?ngl '] S Y N PR I N (P Y D R R @) .
. from D, " to D, " when depressing pedal.
g
; ips in changi .
i, _ Races extremely fast or slips in c ar\g!ng from P S IR U IS Y N IS IR VRN IV IO @ ) . (@ L. .
;\-‘ “D," or“D," 10 "D, when depressing pedel.
'Y
; Vehicle will not run in any range, 'I2 I AR IR I IS AR AR U (DR P €5 NN (:)) NS [ ®@|
Transmission noise in “D”, "2, 1" and “R"” 1 @
ranges. [ R R PR I B Y R R I 2 -




TROUBLE DIAGNOSES
Symptom Chart (Cont'd)

[4———————————————— 0N vehicle + QOFF vehiz:lo:—-————..1
9, 67 7 80 110.| 116,] 116
Reference page (AT- ) f 7 67 . b 7 . . , 1 120
14 | 661 66 | 70 [ )6 67 91 | 114 | 127 | 124 134
.
o
- £
— Numbers are arranged in order of probability. ]
Perform inspections starting with number one TE' 3
E and working up, Circled numbers indjcate that g § _ 5 g B
. the transmissian must be removed from the g v é > © g g E & g
g vehicle. g|s- € gl &% zg 3 52 £
2l s|E 2 2o 8li0lanm|g S5 > 518 [
3 sl55|/82le |S«|ag|g s 22|-&|esele |. £ 35|28 S
£ glz 2|22 |oefle |58l 8 L ss]|Lt]s S S3lE > 8 a
® ElEg|lcg|E5(2eles5|g5(88lecelsEfz R AERIERIR =
2 sE(58|§3(=3|s¢ SZ|SS|gE|E8s|s8|g|a8|Ss|3F|8| 8
e dz|leelst |28l 23 |e8|laclES 22|2c|aclgileo|jce|s] S
-E::—g? gugmmn:}ggs Egg,g 22|18 P|les| 30 |l@y,]| £
- — - - - - @ =
R I R IR
Cc3|EEIc&|S S OHh|laai83|lcgled|lee FO|ICTlwuw|0d 98] o ;
Failure to change from “D," 1o "2, when ; "
A 701 2. .. Ji6 5|4 . 3. PR PR @.(. & .
61 changing lever into 2" range, ® ® i
- Gear change from “2," to “2,"" in 2" range, LI B IC T It R - - DR e L T B ;
B
61 Engine brake does not operate in 1" range, S IR I S IS (YT (VU I 4 A Y RN IV I R BRI
:
- Gear change from ““1 L 7te 1" in 1" range, . 201 L. - R IETRT AR R I .. .. -l - .
- Does not change from “1,~ w1, in“1"range. | . .|1 . |2 .|. SIS R PR IR I R O N N O e e ,:I
Large shock changing from "1, in
range.
- Transmission overheats. 1 .. 3]. 2416 .| B, . . ol @CD &3 i_l\ - @ . (@ G: .
A.T.F. shoots out during operation,
- White smoke emitted from exhaust pipe L O (RN [ET I (P (P (PR IV IR f 3T PR ® .(O® .
during operation, .
— Offensive smeil at fiuid charging pipe. 1 .. o REEEE RS IERE IR ISR BN I (IO ORC ir f¢ I DB .
- Tarque converter is not locked up. « |3 12 4|, 6|8 .]. |7 .5 . IS [C) N I A B B .
—_] o
- Lock-up piston slip ool 2). o). 3|6 .. s(a . L. PR [¢) R . . ol :
57 Lock-up point is extremely high or low, SRR AT I I I S [ 1< T P o - - . .. - B
A/T does nat shift to “D, " when driving -~
- . . .o 3. PR IR - v A I IS I B[ I )
with overdrive switch "ON". 20 8|6 4 h ®
_ Engine is stopped at “R”, “D", “2* and "1 1 “
ranges. ' B IR IR LA TN 4 R -2 AR R I T AP I I .. !
i

B
i
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REMOVAL AND INSTALLATION

Straightedge
| K .

s

T s5ATO17B

T @ A/T to Engine
® Engine (gusset)

(5) to A/T
SAT910B

SATE38A

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-Ib)’ Bo“ﬂ'::%?:) 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 (1.57)
5 29-39(3.0-4.0,22-29) 25 (0.98)
Gusset to 29-39 (3.0- 4.0, 22 - 29) 20 (0.79)
engine

® 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

& : Nm (kgm, fab) Side seal Sprmg seat
: Apply recommended sealant P
(Nissan genuine part: Side seal - Cam ring return spimg l
KP610-00250) or equivalent. Pivot pin \ l - |
S0 ARPIVATE. Control piston MITN i

Apply petroleum jelly \ J« l
: : Rotor- &Z ~ Pivot pin
. Select with proper thickness, . >
j i i - Cam ring |
¢ Adjustment is required. = s \o. rmgg o @
X 2 Q Q * Friction ring -
i i i AT~ .\ *\X NN T s

\’.{. AN Vane e
™ Vane ring

-

"
@

L %

Oil pump housmg
“o- nng} SER P /]

Input shaft

Reverse clutch assembly / $
\O -ring w -~
.- ./// @

Retaining plate *
; \ Torque converter f
Bolt with flange head

[O}as-59(4.5-6.0,33- 43)/ @ Qil sealw - /

Q]]mm [DJ 16 - 21 q -nngQ-

Bolt without flange (16-21,
©)39-49 12-15)
(4.0 - 5.0, 29 - 36) \o

Oromm

Oil pump cover bearing race *

\ —~
Needle bearin
= /Bearmg race @

Brake band -
/

N
Gasket Q e
\\ \Seal ring Q (p) A
\ Qil pump thrust washer *-(P' ‘ Front sun gearJ

Needle bearing i

/

Qil pump cover / > Needle bearing N -rp //
High clutch assembly \ \ High clutch hup_~ Needle bearing ez (&)
// e » y Needle bearing BT § & \

Beanng race = Overrun clutch hub

.- Thrust washer m(‘}y
Retaining plate % ’

. Y. f
/_// Q Snap ring
. it
D -ring Q - // P End bearing 4
L M % \ Forward one-way clutch i
_ 2
3 k. et

\ ERE

D-ring w- Needle bearing [ETR

BEErmg race Q ~
Front internal gear

(wnth rear planetary carrier) —

Qutput shaft front snap ring Q £
Rear sun gear - h

\
1 @ Needle bearing LA F:
l / j

!
L Front planetary carrier

s
a5, A

N\ ™ End bearing
™,
* Snap ring

\,

* Forward cluteh hub
hY

~Thrust washer ®

~ Rear internal gear

S 5 5 B

AT-76




MAJOR OVERHAUL

e

7

-

Snap ring

7
7

e Side plate
P Low one-way clutch [N (F)

Snap ring

.

Needle

‘ shaft

4 | 2.5 -3.9 |
‘/ = (0.25 - 0.4, a ’
3 1.8

Gy
-2.9)
Spacer /’Tg\\?:
A ¢r
[0]4-6(0.4-06,29-43) _.—

_[0) 31-42(32-4.3,23-31)

Transmission case

) 7-9(0.7-09,5.1-6.5)

L —g®

Forwafd clutch assembly

Needle bearing B

E Snap ring

Detent spring Manual plate_:

D-ring g’
D-ring $74 .ﬁii_._._@
w § Accumulator
|| ~ |
Servo l/-”/ @ Control valve
aSSEmblyJ E assembly
=4

bearing

Inhibitor switch
l Qil seal

[ Anchor end bolt ¥t g€ -’
1
\
|

A
&< Os-s

(0.5 -0.8,

\
ﬁg‘\ﬁ@\ P I =)

D-ring @é

”\J S
N\Q //;/ |

Oil seal Q

-

N - -
N e 7 -
T ol
//,»" P /Overrun clutch assembly

O-ring Q ® ',. z

Magnet

Terminal cord assembly (\)% i
[ 24.20® <

{q Q Parking ro 4
29-3

e %
L Low one-way clutch inner race
Qe

Seal ring Q EAF

/ Low & reverse
brake assembly
Speedometer pinion assembly ..

O-ring @@Q«‘]ﬁ@@n

4

! ! . .
Lock plate . Reaf oil seal ‘:Q
Parking pawl components | @
I

{(2.4-3.0,17 - 22)

>R
N 7
Q\v \B W P [C;]
@K’g \ Parking / Revolution

/  sensor

)’ .
------- O-ring

3.6-5.1)

! \ actustor 0] 20. 25 (2.0 - 2.5, 14 - 18)
\ i QOutput shaft rear snap ring Q:i
| Parking gear

N Needle bearing.

Qutput shaft

Accumulator

Bl omaen

Qil strainer

Gasket Q:’

Qil pan
©7-9
(0.7 -0.9,5.1-6.5)

Oil cooler tube bracket

SAT9118




MAJOR OVERHAUL

Oil Channel

1 = 2 accumulator drain

3 =+ 4 & N » R accumulator shoulider pressure
3 - 4 & N —» R accurnulator back pressure

2 = 3 accumulator back pressure

[_ 1 — 2 accumulator back pressure

Servo 2nd apply chamber pressure |
Servo 3rd release chamber pressure —|
Qil pump feedback pressure —

Servo 4th apply chamber pressure j

Oil pump discharge pressure -1

Front lubricating hole -]

High-clutch pressure

Torque converter pressure (lock-up released) -]
Reverse clutch pressureﬂ >

Torque converter pressure {lock-up applied) K_

}% N — D accumulator back pressure

+—— 2 — 3 accumulator shoulder pressure
N = D accumulator shoulder pressure

Low & reverse brake pressure

Overrun clutch pressure

Forward clutch pressure

J .~ Accumulator back and :
' shoulder pressure are shown below. !

Oil pump suction hole

High-clutch pressure
Front lubricating hole

Oil pump discharge hole Reverse clutch pressure

Torque converter pressure
(lock-up applied)

Qil pumnp feedback "]
pressure

Oil pump suction hole

Front lubricating

(lock-up released)
Forward clutch pressure
Qverrun clutch pressure

0%
1 xﬁ @ o)

Torque converter pressure (lock-up released)

Qil pump feedback pressure

Oil pump discharge hole

High-clutch pressure
Torque converter pressure

Back pressure Shoulder pressure !
¥ i

Accumulator o
piston

1
1
i
1
{
I
1
l
i

1
!
i
i

o Clutch pressure

hole Oil pump suction hoie

Torgue converter pressure
{lock-up applied)
Reverse clutch pressure

Oil cooler tube (IN) holeJ

Forward clutch pressure Servo 3rd chamber pressure

/Ol cooler tube (OUT)
and rear lubricating hole

3 = 4 & N — R accumulator back pressure
Servo 4th apply chamber pressure

— Servo 2nd apply
chamber pressure
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MAJOR OVERHAUL

Locations of Needle Bearings, Thrust Washers

and Snap Rings

alum &

X089 D
Jaquunu

10]0D HB_

s1aysem Isnsy g
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DISASSEMBLY

KV31102100
(Rotate)
Wire (Hold)

SAT019B

, 4N
- Inhibitor switch -

L— e=e . SATO218

-

SAT1878

Disassembly

1.

o

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

Check torque converter one-way clutch.

Insert Tool into spline of one-way clutch inner race.

Hook bearing support unitized with one-way clutch outer
race with suitable wire.

Check that one-way clutch inner race rotates only clockwise
with Tool while holding bearing support with wire.

Remove inhibitor switch from transmission case.

Remove oil pan.
Drain A.T.F. from rear extension.

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

Separate the oil pan and transmission case.

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

Place transmission into Tool with the control valve facing up.

AT-80
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DISASSEMBLY

SAT1718

Blade inp of / /]

Fluid temperature .'3.

. Cligs“_,_.(-_.;:: v

N i Connectors

" SAT024B

A

SATOO08B

Screen

SATO25B

[ S ey L o~
A 20 N

.1
S
b

T saTo098

Disassembly (Cont’d) L
6. Check oil pan and oil strainer for accumulation of foreign ‘
particles.
e If materials of clutch facing are found, clutch plates may be
worn.
e 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 accumutation.

7. Remove lock-up solenoid and fluid temperature sensor
connectors.
® Be careful not to damage connector.

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

b. Check oil strainer screen for damage.

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

AT-81




DISASSEMBLY

Disassembly (Cont’d)

b. Remove bolts ® and ®, and remove control valve as- 3

sembly from transmission.

Bolt symbol £ mm (in) Qfmj % f
]

® 33 (1.30) ;
-

45 (1.77) :

c. Remove solenoid connector.
@ Be careful not to damage connector.

d. Remove manual valve from control valve assembly.

10. Remove terminal cord assembly from transmission case
while pushing on stopper.

® Be careful not to damage cord.

® Do not remove terminal cord assembly unless it is dam-
aged.

AT-82
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DISASSEMBLY
Disassembly (Cont'd)

11. Remove converter housing. i
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.

SAT995A

13. Remove oil pump assembly.
a. 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.
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DISASSEMBLY

Thrust
washer

SATO29B

S5ATEB6EA

Clip SATESS5

— 8

Disassembly (Cont’'d)

d. Remove needle bearing and thrust washer from oil purnp"‘
assembly.

14. Remove input shaft and oil pump gasket.

15. Remove brake band and band strut.
a. Loosen lock nut and remove band servo anchor end pin -
from transmission case. ‘

b. Remove brake band and band strut from transmission case. |

¢. Hold brake band in a circular shape with clip.
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DISASSEMBLY
Disassembly (Cont’d)

YDy 16. Remove front side clutch and gear components.
\ \\\\\\x‘gi-f T 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

SAT113B

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.

A
|sAT974A /. / /
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DISASSEMBLY

SATI908B

2

‘ _‘ | B

—

Pliers location

Disassembly (Cont’d)

17. Remove rear extension.
a. Remove rear extension from transmission case.

b. Remove rear extension gasket from transmission case.

c. Remove oil seal from rear extension.
e Do not remove oil seal unless it is to be replaced.

d. Remove revolution sensor from rear extension.
e. Remove O-ring from revolution sensor.

18. Remove output shaft and parking gear.
a. Remove rear snap ring from output shaft.

b. Slowly push output shaft all the way forward.
® Do not use excessive force.
c. Remove snap ring from output shaft.

AT-86
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DISASSEMBLY
Disassembly (Cont’'d)

d. Remove output shaft and parking gear as a unit from

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

f. Remove needle bearing from fransmission case.

SATO338B

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

b. Remove bearing race from front internal gear.

c. Remove needle bearing from rear internal gear.
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DISASSEMBLY

SATO951A

SATO348

SATO0358B

SATO368B

SATO37B

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 "}1
I
Disassembly (Cont’d)

20. Remove band servo and accumulator components. , :
a. Remove band servo retainer from transmission case.

SATO388B

b. Apply compressed air to oil hole until band servo piston
comes out of transmission case.

® Hold piston with a rag and gradually direct air to oil hole.

¢. Remove return springs.

2P :

) :

. [

-J ( \{ SATO398 ‘

b .
] P S d. Remove springs from accumulator pistons B, C and D. !
- A b e. Apply compressed air to each oil hole until piston comes ;
out. ‘

® Hold piston with a rag and gradually direct air to oil hole.

Identification of accumulator pistons A B C D

Identification of oil holes a b c d

T

SATO937A

21. Remove manual shaft components, if necessary.
a. Hold width across flats of manual shaft (outside the trans-
mission case) and remove lock nut from shaft.

SAT0408
b _ ,
! f. Remove O-ring from each piston.
b Front mp
?s (2 +3) (3 4N R)
( Alccumulator Accumulator
[ piston B piston D
i .
i == =
{ o
f ' (N D) T (-2
g Accumulator Accumulator
e piston A piston C
&
4
v
i
b
2\;
f_

SAT041B
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DISASSEMBLY

Disassembly (Cont’d)

s Manual plate

Retaining pin Oil seal

Lock nut

mission case
j Trans SATO0428B

Manual shaft

b. Remove retaining pin from transmission case.

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

5ATO44B

d. Remove manual shaft from transmission case.

e. Remove spacer and detent spring from transmission case.

f. Remaove oil seal from transmission case.
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REPAIR FOR COMPONENT PARTS A

Oil Pump
—
Friction ring ® :DJ : N-m (kg-r, ft-ib)
O-ring .@ Q@TP : Apply AT.F.
Q - ER® : Apply petroleum jelly.
Pivot pin ’
Oil pump housing Side seal ®
Control piston
Oil seal ‘:’ @ Side seal ® Qil pump cover assembly
? O-ring ‘IQ Vane ring
i
[UJ 16 - 21
[ (1.6-21,
) 12 - 15)
) gl V=
] High clutch seal ring
-—\ T T ¢ X ®
Pivot pin ~
Cam ring

Spring seat
Cam ring spring

Reverse clutch seal ring Q ®

SATE48A

DISASSEMBLY
1. Loosen bolts in numerical order and remove oil pump cover.

A

Remove rotor, vane rings and vanes.

® Inscribe a mark on back of rotor for identification of
fore-aft direction when reassembling rotor. Then remove
rotor.

w

While pushing on cam ring remove pivot pin.
® Be careful not to scratch oil pump housing.

= TR SATE51A
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q REPAIR FOR COMPONENT PARTS
| Oil Pump (Cont’'d)

4. While holding cam ring and spring lift out cam ring spring.
® Be careful not to damage oil pump housing.

e Hold cam ring spring to prevent it from jumping.

5. Remove cam ring and cam ring spring from oil pump
housing. ’

6. Remove pivot pin from control piston and remove control
piston assembly.

7. Remove oil seal from oil pump housing.
® Be careful not to scratch oil pump housing.

INSPECTION

OQil pump cover, rotor, vanes, control piston, side seals, cam
ring and friction ring

® Check for wear or damage.

SAT6E56A
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

r Dial indicator Side clearances
’ ® Measure side clearances between end of oil pump housing
0 Straight edge and cam ring, rotor, vanes and control piston in at least four
. / places along their circumferences. Maximum measured val-
r YUF { ues should be within specified ranges.
T = A ® Before measuring side clearance, check that friction rings,
v, i //U'Llr O-ring, control piston side seals and cam ring spring are
C_D”"O"/ﬁk TN removed.
piston ./ v Oil pump
Cam ring Rotor housing Standard clearance:
" vane Cam ring
SATE57A 0.01 - 0.024 mm (0.0004 - 0.0009 in)
Rotor, vanes, control piston
: 0.03 - 0.044 mm (0.0012 - 0.0017 in)
‘ ® If not within standard clearance, replace oil pump assembly
; except oil pump cover assembly.
L
b
3
Seal ring clearance
Clearance . .
jr Seal ring ® Measure clearance between seal ring and ring groove.
a Standard clearance:
’W/ 0.10 - 0.25 mm (0.0039 - 0.0098 in)
— Wear limit:
0.25 mm (0.0098 in)
E ® If not within wear limit, replace oil pump cover assembly.
4 I
SAT6E58A
r ASSEMBLY
k 1. Drive oil seal into oil pump housing.
733200000 U L ® Apply A.T.F. to outer periphery and lip surface.

2. Install cam ring in oil pump housing using the following steps.

a. Install side seal on control piston.

@ Pay attention to its direction — Black surface goes toward
control piston.

® Apply petroleum jelly to side seal.

b. Install control piston on oil pump.

N h
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

c. Install O-ring and friction ring on cam ring.
® Apply petroleum jelly to O-ring.

d. Assemble cam ring, cam ring spring and spring seat. [nstall
spring by pushing it against pump housing.

., A, O ) ’-3
Sl SATE61A

.

SRR

e. While pushing on cam ring install pivot pin.

e

e -te

£ Wy

iR

3. Install rotor, vanes and vane rings.
® Pay attention to direction of rotor.

4. Install oil pump housing and oil pump cover.

a. Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembly
in oil pump housing assembly, then remove masking tape.

b. Tighten bolts in a criss-cross pattern.
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REPAIR FOR COMPONENT PARTS | :

Qil Pump (Cont'd)

Fﬁ 5. Install seal rings carefully after packing ring grooves with

Small dia. petroleum jelly. Press rings down into jelly to a close fit.
ﬁr(iggs ® Seal rings come in two different diameters. Check fit

carefully in each groove.
Large dia. . . .
seal rings == Small dia. seal ring:
= B i =¥ ‘ 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.

SATE63A
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

(10-13(10-13,7- 9)’%
I
"

Lock-up solenoid

Fluid temperature sensor

Harness clips

Lower body

- ..———————OQrifice check spring

X4 - - Orifice check valve i
® %—;—— e ——— Reamer bolt W
Reamer bolt‘& ; \

Pilot filter--—

Lower separate gasket 5:’

Separator plate

Upper separate gasket .:4

Side plate
Support plates

Steel ball

Upper body

—-3-unit solenoid assembly
{overrun clutch solenoid and
shift solenoids A and B)

© : N-m (kg-m. ft-Ib)
SAT1938
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

DISASSEMBLY
[ 1. Remove solenoids.
e &) a. Remove lock-up solenoid and side plate from lower body.
=g A o b. Remove O-ring from solenoid.
20 ,\\*(Q
g s

o o
(o ks
)07
e
L SAT1948

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

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

y ‘?S

|
| o
\

\ /
| Overrun clutch
solenoid

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.

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

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

SAT670A_J
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REPAIR FOR COMPONENT PARTS

SATE73A

Tube

connector

Trube bracket
-~

SATE75A

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.

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

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

SATB76A

* Filter

SATO91B

SATO928

Filter

SATO958

Fluid temperature
sensor

SAT196B

Control Valve Assembly (Cont’'d)
Pilot filter
® Check to make sure that filter is not clogged or damaged.

Lock-up solenoid
® Check that filter is not clogged or damaged.

® Measure resistance. — Refer to ‘“Electrical Components
Inspection’.

Line pressure solenoid

® Check that filter is not clogged or damaged.

® Measure resistance. — Refer to “Electrical Components
Inspection’.

3-unit solenoid assembly (Overrun clutch solenoid and shift

solenoids A and B)

® Measure resistance of each solenoid. — Refer to “Electrical
Components Inspection”.

Fluid temperature sensor

® Measure resistance. — Refer to “FElectrical Components
Inspection’.
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REPAIR FOR COMPONENT PARTS

(long)

1l P00

@
l(I!
0s o

0

Reamer bolt (short)

SATE81A

SATGE82A

QOrifice check valve
Support plate !

< ° e ad §%
- 3 = Lo -
o Tsllotfllter—\ )
feu wipaa e O\dd g &
1o & o el % aT=o
ady % Q 5, "2 o

27 (1.06)

. O

o2 =Y o
°

o o

e 0090 gog? o

=0

Unit: mm (in)
S5AT1978B

Control Valve Assembly (Cont’d)

ASSEMBLY

1. Install upper and lower bodies.

a. Place oil circuit of upper body face up. Install steel balls in
their proper positions.

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

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

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

e. Install and temporarily tighten support plates, fluid tempera-

ture sensor and tube brackets.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

f. Temporarily assemble lower and upper bodies, using reamer
bolt as a guide.

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

p————r

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

Bolt length and location:

Bolt
l olt symbol a b c d
tem
Bolt length mm (in) /0 50 33 2
(2.78) (1.97) (1.30) (1.06)
_ 2. Install solenoids.
S'de plate a. Attach O-ring and install lock-up solenoid and side plates

onto lower body.

A
M SAT2008
mﬁ-f_ = /}\[J B )7 { 2 | b. Attach O-rings and install 3-unit solenoids assembly onto
ik b Jon g upper bo
rwlfhiﬁ_ solenoid A | | -"/‘li‘}w bp dy-
i ill=" i/ shift solenoid B 7 ;| !
SRY Al L AR s
- = ‘_\\{‘
A &
NERERAN
N —\%A\\_ _’ !
/ - R
Overrun elutch
solenoid SATE68A
o e oo c. Attach O-ring and install line pressure solenoid onto upper
RN _—— K& “‘%\ lxlﬁt " : body.
‘ i b N t N \- : .
o) R I Y 3. Tighten all bolts.
| )*'\\w\{\\ [l TR ETR
" CIR 1;‘ pA " : \_/‘,'\
S A S L 3 : ' !y\x
| } ! (gtf ‘:—d\_/ LS g
St = {uiogy
Y i
\ oW
TN, N o -
\k SIEOT
e sz
- =)
i SATEG7A
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body
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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.

SATB834A

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

//

Wire paper clip

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

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

/K'_..:-) Pia.galljel/pin(:,
N 55

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

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

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

- Soft hammer

SAT824A

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

SATB27A

_}:\ T
= w Stiff w
SAT828A

Control Valve Upper Body (Cont’d)
b. Remove retainer plates while holding spring.

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

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

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

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

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

AT-104
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REPAIR FOR COMPONENT PARTS

O Quter diameter w‘ ‘

-
'ERRNY

f—— -

Q : Free length

SAT829A

Inspection standard

Control Valve Upper Body (Cont’d)

INSPECTION
Valve springs

® Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.
® Numbers of each valve spring listed in table below are the
same as those in the figure on AT-102.

Unit: mm (in)

N Part No. Q D
Q) Torque converter relief valve spring 31742-41X18 32.3(1.272) 9.0 (0.354)
@ Pressure regulator valve spring 31742-41X16 61.5 (2.421) 8.9 (0.350)
3 Pressure modifier valvg spring 31742-41X19 31.95 (1.2579) 6.8 (0.268)
@ Shuttle shift valve D spring 31762-41X00 26.5 (1.043) 6.0 (0.236)
® 4-2 sequence valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
®) Shift vaive B spring 31762-41X01 25.0 {0.984) 7.0 (0.276)
@ 4-2 relay valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Shift valve A spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
©) Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 {(0.2786)
a0 QOverrun clutch reducing valve spring 31742-41X14 38.9 (1.531) 7.0 (0.276)
0 Shuttle shift valve S spring 31762-41X04 51.0 (2.008) 5.65 (0.2224)
() Pilot valve spring 31742-41X13 25.7 (1.012) 9.1 (0.358)
E) Lock-up control valve spring 31742-41X22 18.5 (0.728) 13.0 (0.512)

® Replace valve springs if deformed or fatigued.

Control valves

® Check sliding surfaces of valves, sleeves and plugs.
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REPAIR FOR COMPONENT PARTS

SAT830A

/

o
Lightly push sleeve
in while turning it.

Center plug
in s’pool bore

tendriveis g Vin A\
/ ! \/\Q_H_//\\::/) ) saTs3z2A

SAT833A

SATB34A

Control Valve Upper Body (Cont’d)
ASSEMBLY

1. Lubricate the control valve body and all valves with A.T.F.
Install control valves by sliding them carefully into their
bores.

® Be careful not to scratch or damage valve body.

® Wrap a small screwdriver with vinyl tape and use it to insert
the valves into proper position.

Pressure regulator valve

® |If pressure regulator plug is not centered properly, sleeve
cannot be inserted into bore in upper body.
If this happens, use vinyl tape wrapped screwdriver to
center sleeve until it can be inserted.

® Turn sleeve slightly while installing.

Accumulator control plug

® Align protrusion of accumulator control sleeve with notch in
plug.

® Align parallel pin groove in plug with parallel pin, and install
accumulator control valve.

2. Install parallel pins and retainer plates.
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REPAIR FOR COMPONENT PARTS |
Control Valve Upper Body (Cont’d) -

\\’Lg/% ) ® While pushing plug, install parallel pin.
Plug., 1 /1 -T//'JJ el
N

k\‘ﬂ

el \ - ﬁ?x
R el

A
\,\
N
\z

~SATB23A

4-2 sequence valve and relay valve
Parallel ® Push 4-2 sequence valve and relay valve with wire wrapped
P in vinyl tape to prevent scratching valve body. Install parallel

L
//jf')? pins.
A AN

Wire
SAT835A

® Insert retainer plate while pushing spring.

Retainer plate . _

66
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body (Cont’'d)
DISASSEMBLY

1. Remove valves at parallel pins.

2. Remove valves at retainer plates.

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

SAT838A
INSPECTION
3 _ Valve springs
§ TR T ® Check each valve spring for damage or deformation. Also
:Z, \ 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 SATB29A
’; Inspection standard: Unit: mm (in)
ltem
Parts Part No. Q D
Q) Modifier accumulator piston spring 31742-41X15 30.5 (1.201) . 9.8 (0.386)
@ 1st reducing valve spring 31756-41X05 25.4 {1.000) 6.75 (0.2657)
® 3-2 timing valve spring 31742-41X08 20.55 (0.8091) 6.75 (0.2657)
@ Servo charger valve spring 31742-41X06 23.0 (0.906) 6.7 (0.264)

® Replace valve springs if deformed or fatigued.

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

ASSEMBLY

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

SAT838A
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

—

For the number of clutch sheets (drive plate and

driven plate), refer to the below cross-section. : Apply ATF
* : Select with proper thickness.

Driven plate

Direction of cil seal

Direction of dish plate\ 2 P e
o €3 N \
Reverse clutch drum @(Qﬂ% -’R <\ nap g
f" Retaining plate

N Dish plate Dnve plate
o Snap ring 6
Spring retainer
Return spring Dish plate
Piston Orive plata
Oil seal 474 ATH
d o Retaining plate
A {IEat Snap ring
!
L;t;:r_....: S
— Driven plate SATO12B
DISASSEMBLY

1. Remove reverse clutch assembly from clutch pack.

High clutch
assembly

Reverse clutch
assembly

SAT840A |

2. Check operation of reverse clutch.

a. Install seal ring onto oil pump cover and install reverse
clutch. Apply compressed air to oil hole.

b. Check to see that retaining plate moves to snap ring.

c. If retaining plate does not move to snap ring, D-ring or oil

seal may be damaged or fluid may be leaking at piston
check ball.

SAT841A
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REPAIR FOR COMPONENT PARTS o

—

SAT843A

Reverse Clutch (Cont’d)

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

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

Do not expand snap ring excessively.

Remove spring retainer and return spring.

Te

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 1s 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. Q D

Spring 30505-41X02 19.69 (0.7752) 11.6 {0.457)

o e

SAT844A
2
1]
£ - - -
o
© Ve
5 \
= -_\
: ¥
a . - -
¢ : Free length
- - I
SATB29A
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

No air leakage
Check ball

Check ball

Air leakage is present.
Check ball

o

= |
Check ball

SAT846A

Oil seal
AN

SAT848A

SATB43A

Reverse Clutch (Cont’d)

Reverse clutch piston

® Shake piston to assure that balls are not seized.

® Apply compressed air to check ball oil hole opposite the
return spring to assure that there is no air leakage.

® Also apply compressed air to oil hole on return spring side
to assure that air leaks past ball.

ASSEMBLY

1. Install D-ring and oil seal on piston.
® Apply A.T.F. to both parts.

2. Install piston assembly by turning it slowly and evenly.
® Apply AT.F. to inner surface of drum.

3. Install return springs and spring retainer.

4. Install snap ring while compressing clutch springs.

AT-112




REPAIR FOR COMPONENT PARTS

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

7 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

S
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.

| T SAT841A
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REPAIR FOR COMPONENT PARTS

High Ciutch

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

— High clutch drum ) Retaining plate ®

D-ring (Large) Q Snap ring
r D-ring (Small) Q Driven plate ~
r — Clutch piston -
0 @

Return spring

Drive plate

Driven plate

Snap ring g

Spring retainer

Drive plate
: Apply A.T.F.

* : Select with proper thickness.

SAT913B- &

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

Front sun gear

High clutch assembly

SAT8E3A

® Check of high clutch operation

SAT854A
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REPAIR FOR COMPONENT PARTS

KV31102400

SAT855A

. Quter diameter

]

¢ : Free length

- - -
SATB29A
Thickness
Facing
L.
} Core plate
S5AT845A

Feeler gauge

EATBEBA

High Clutch (Cont’d)

® Removal and installation of return spring

® Inspection of high clutch return springs

Inspection standard: . Unit: mm (in)
Part No. |4 D
315605-21X03 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 - 22 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

Forward and Overrun Clutches

For the number of clutch sheets (drive plate and

driven plate), refer to the below cross-section. Direction of dish plate
Snap ring

r Snap ring Direction of dish plate ( ~ Retaining plate % []

Drive plate *

Retaining plate %
r ap Driven plate

Drive plate

Driven plate

Dish plate

Dish plate

L

verrun clutch plate

} ({K
)

Forward clutch plate

o —
. Oilsesl CIETH
D-ringQ

\"‘H - @ o2
Snap ring Q:’ Spring
retainer
Oil seal (9 ATH — R

eturn

spring J
Overrun ciutch piston

| |

Direction of oil seal
Driven plate—w _].- Driven plate

Direction of oil seal

Drive plate

Drive plate

: Apply ATF.
*

1 Select with i )
with proper thickness SATO9148
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

Service procedures for forward and overrun clutches are es-

sentially the same as those for reverse clutch, with the following
exception:

® Check of forward clutch operation.

SATEE3A

® Check of overrun clutch operation.

® Removal of forward clutch drum

Remove forward clutch drum from transmission case by
holding snap ring.

® Removal of forward clutch and overrun clutch pistons

1. While holding overrun clutch piston, gradually apply com-
pressed air to oil hole.

2. Remove overrun clutch from forward clutch.
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REPAIR FOR COMPONENT PARTS

KV31102400

SATB64A

: Quter diameter

D

- —"

: Free length

) =
\
.

SATB29A

Forward and Overrun Clutches (Cont’d)
® Removal and installation of return springs

® Inspection of forward clutch and overrun clutch return
springs

Inspection standard: Unit: mm (in)
Part No. ¢ D
31505-41X01 35.77 (1.4083) 9.7 (0.382)

Thickness

i

Facing

Core plate

SATB45A

Thickness

=

Facing

Core plate

SATBA5A

e

o)

KNk ,{ SATB66A

® |Inspection of forward clutch drive plates
Thickness of drive plate:
Standard
2.0 mm (0.079 in)
Wear limit
1.8 mm (0.071 in)

® [nspection of overrun clutch drive plates
Thickness of drive plate:
Standard
2.0 mm (0.079 in)
Wear limit
1.8 mm (0.071 in)

@ [nstallation of forward clutch piston and overrun clutch
piston

1. Install forward clutch piston by turning it slowly and evenly.

® Apply AT.F. to inner surface of clutch drum.
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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 e 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 2
NN SAT870A

A AT-119
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” REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

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

Low one-way

clutch inner race
Spring

Snap ring retainer

| Retaining plate ®
1
|
Driven plate

Tl o0
) -

[ 21-26 N-m
Drive plate 15 - 20 ft-Ib)

(2.1 -2.7 kg-m,

Driven plate

@ : Apply AT.F. Drive plate
EN® : Apply petroleumn jelly.
*

: Select with proper thickness.

Needle bearing Q ® Low & reverse brake piston
D-ring 4 AT
E)il seal 09 QT

Direction of oil seal

SAT2158

DISASSEMBLY

check ball.

driven plates and dish plate.

SAT873A

AT-120

1. Check operation of low and reverse brake.

a. Install seal ring onto oil pump cover and install reverse
clutch. Apply compressed air to oil hole.

b. Check to see that retaining plate moves to snap ring.

c. If retaining plate does not move to snap ring, D-ring or oil
seal may be damaged or fluid may be leaking at piston

2. Remove snap ring, low and reverse brake drive plates,




REPAIR FOR COMPONENT PARTS

SATB74A

SAT875A

SATB76A

. Quter diameter

8]

¢ : Free length

SATB829A
Thickness
Facing
Core plate
SATB4BA

Low & Reverse Brake (Cont’d)

3. Remove low one-way clutch inner race, spring retainer and
return spring from transmission case.

4. Remove seal rings from low one-way clutch inner race.
5. Remove needle bearing from low one-way clutch inner race.

6. Remove low and reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston.

INSPECTION

Low and reverse brake snap ring and spring retainer
® Check for deformation, or damage.

Low and reverse brake return springs
® Check for deformation or damage. Also measure free length
and outside diameter.

Inspection standard: Unit: mm (in)
Part No. 2 D
315621-21X00 23.7 (0.933) 11.6 (0.457)

Low and reverse brake drive plates
® Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive plate:
Standard value
2.0 mm (0.079 in)
Wear limit
1.8 mm (0.071 in)
@ If not within wear limit, replace.
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d) o

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

SATB77A
_._ Clearance ® Install a new seal rings onto low one-way clutch inner race.
- H& conl g ® Be careful not to expand seal ring gap excessively.
® Measure seal ring-to-groove clearance.
7 7 Inspection standard:

Allowable limit 0.25 mm (0.0098 in)

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

Standard value 0.10 - 0.25 mm (0.0039 - 0.0098 in)
7 /
7,

- SATB78A

ASSEMBLY

1. Install bearing onto one-way clutch inner race.

® Pay attention to its direction — Black surface goes to rear
side,

® Apply petroleum jelly to needle bearing.

SAT112B
2. Install oil seal and D-ring onto piston.
® Apply AT.F. to oil seal and D-ring.
0l seal (ATP) PPy 1 se ring
/
/K/// | 3. Install piston by rotating it siowly and evenly.
1
)

// ® Apply ATF. to inner surface of transmission case.
|
a @

!

/ / /)
| {
\ ! )

SATE80A
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’'d)

4. Install return springs, spring retainer and low one-way clutch
Jo7 . o
ey S inner race onto transmission case.

SATE81A

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

4 : Y
) U Y‘\_I

I
Drive plate SAT9168

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

8. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard
1.1 - 1.5 mm (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.

S <
Mo

SAT884A
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly

Needle bearing

Snap ring

Forward clutch drum assembly

Low one-way clutch

Side plate

Snap ring

SAT8B6A

DISASSEMBLY
1. Remove snap ring from forward clutch drum.

2. Remove side plate from forward clutch drum.

)

/M SAT888A

3. Remove low one-way clutch from forward clutch drum.
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont’d)

4. Remove snap ring from forward clutch drum.

5. Remove needle bearing from forward clutch drum.

SAT891A

INSPECTION
Forward clutch drum
® Check spline portion for wear or damage.

® Check frictional surfaces of low one-way clutch and needle
bearing for wear or damage.

SAT892A

Needle bearing and low one-way clutch

® Check frictional surface for wear or damage.
SAT893A

ASSEMBLY

1. install needle bearing in forward clutch drum.
SAT113B
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REPAIR FOR COMPONENT PARTS

SAT890A

SAT894A

SAT895A

SATB87A

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

3. Install low one-way clutch onto forward clutch
pushing the roller in evenly.

drum by

® 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)

Snap ring

Forward one-way clutch
. Snap ring

End bearing ) : Apply petroleum jelly.

SAT896A

!
'
1.
v

C v e meremy e - e

DISASSEMBLY
1. Remove rear internal gear by pushing forward clutch hub
forward.

SATB97A

2. Remove thrust washer from rear internal gear.

SATB98A

3. Remove snap ring from forward clutch hub.

SATB99A
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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.

SAT901A

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.

SATI903A
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REPAIR FOR COMPONENT PARTS b

Rear Internal Gear and Forward Clutch Hub

SATO01A

Face arrow toward t
- iy

0
I
t
3

LN

)

. v:.l
o

N

¥ ‘”W

1 iF
i . ‘__"__}.,_J'
SATS04A

he front.

oty Tt e n

e
Hole for thrust washer pawl —
= )

SATO06A

Qo

SAT905A

= Direction of
= rotation

(Cont’d)

ASSEMBLY

1. Install snap ring onto forward clutch hub.
2. Install end bearing.

3. Install forward one-way clutch onto clutch hub.

® Install forward one-way clutch with flange tacing rearward.

4. Install end bearing.
5. Install snap ring onto forward clutch hub.

6. Install thrust washer onto rear internal'gear.

e Apply petroleum jelly to thrust washer.
e Securely insert pawls of thrust washer into holes in rear
" internal gear.

7. Position forward clutch hub in rear internal gear.

8. After installing, check to assure that forward clutch hub
rotates clockwise.




REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Return spring A

Return spring B

Servo cushion spring retainer

Piston stem

D-ring §34 ATE)

E-ring (large)

Servo piston spring retainer

O-ring Q

D-ring QE @ O-ning Q:’

E-ring (small)

Return spring C

D-ring Q

Gasket §34

©)

0.0. servo
piston retainer

O.D. band servo piston

Band servo piston Servo piston retainer

“ Apply ATF.

SAT908A

SATH911A

DISASSEMBLY

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

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.
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REPAIR FOR COMPONENT PARTS

.
@

SATI12A

SATI13A

SAT914A

tt ot

Piston stem _1

Servo cushion spring retainer
SAT915A

—

~Spring B

SAT916A

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

e Check frictional surfaces for abnormal wear or damage.

Return springs

e 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

Band Servo Piston Assembly (Cont’d)
ASSEMBLY

1. Install O-rings onto servo piston retainer.
® Apply AT.F. to O-rings.

@ Pay attention to position of each O-ring.
/ Small dia_
SAT917A Large dia‘
2. Install servo cushion spring retainer onto band servo piston,
3.

Install E-ring onto servo cushion spring retainer.

4. Install D-rings onto band servo piston.
® Apply AT.F. to D-rings.

5. Install servo piston spring retainer, return spring C and
piston stem onto band servo piston.

SAT912A
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REPAIR FOR COMPONENT PARTS

L/ SATO921A

SATH22A

— SAT923A

SATI924A

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

Parking rod
’- o Parking paw! spacer

Parking pawl
return spring

= 1)) 111)) e
f_“ .
Parking pawt -

Output shaft

[C] 24 - 29 N-m e
(24 - 3.0 kg-m, 17 - 22 ft-Ib) O 4. Return spring
Parking actuator support AL
g PP C/ Parking pawi
Parking pawl shaft V| Sshaft
- Parking pawl
Rear extension Bott
2 E7L Parking actuator
. -7 support
L
L Parking rod guide T " —

7
S

Par'king gear

SAT927A

SATZOSBAJ
DISASSEMBLY
1. Slide return spring to the front of rear extension flange.

2. Remove return spring, pawl spacer and parking pawl from
rear extension.

3. Remove parking pawl shaft from rear extension.

4. Remove parking actuator support and rod guide from rear
extension.
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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.

SAT929A
ASSEMBLY
1. Install rod guide and parking actuator support onto rear
extension.

2. Insert parking paw! shaft into rear extension.

SAT927A

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

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

|

,5AT926A
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ASSEMBLY

Assembly

1. Install manual shaft components.
a. Install oil 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.

SAT931A

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.

SATH33A

f. Install detent spring and spacer.

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

(- Y
VAN
© SATS935A

-
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ASSEMBLY

SATO36A

Accumulator
piston B

Accumulator
piston A

Front mp

Accumulator
piston D

Accumulator
piston C

SATO37A

Assembly (Cont’d)

h. Install lock nuts onto manual shaft.

2. Install accumulator piston.
a. Install O-rings onto accumulator piston.
® Apply A.T.F. to O-rings.

Accumulator piston O-rings: Unit: mm (in)

Accumulator A B C D
Small diameter end 29 (1.14) 32 (1.26) 45 (1.77) 29 (1.14)
Large diameter end | 45 (1.77) 50 (1.97) 50 (1.97) 45 (1.77)

AT T
- ... _5AT938

b. Install return spring for accumutator A onto transmission
case.

Free length of return spring: Unit: mm (in)

Accumulator A

Free length 43 (1.69)

Accumulator  —
piston A

(S A
&_ [
[

| /i' LA —T_]r—_

Accumulator

Accumulator Piston C aceumutator

e

T 'SAT939A

SATO41A

c. Install accumulator pistons A, B, C and D.
® Apply AT.F. to transmission case.

3. Install band servo piston.
a. Install return springs onto servo piston.
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ASSEMBLY
Assembly (Cont’d)

b. Install band servo piston onto transmission case.

® Apply AT.F. to O-ring of band servo piston and transmis-
sion case.

c. Install gasket for band servo onto transmission case.

d. Install band servo retainer onto transmission case.

4.

Install rear side clutch and gear components.
a.

Place transmission case in vertical position.

ST07870000

E — 3 SAT943A

gg ZZ ﬁ\ Forward clutch drum b. Slightly lift forward clutch drum assembly and slowly rotate it

clockwise until its hub passes fully over the clutch inner
race inside transmission case.

C.

Check to be sure that rotation direction of forward clutch
assembly is correct.

SAT945A
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ASSEMBLY

— ®

Hole for
pawl

SATO46A

SATO47A

SATO948A

SATH49A

ST07870000

SATA50A

Assembly (Cont’d)

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

e Apply petroleum jelly to the thrust washer.

e 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.
e Apply petroleum jelly to needle bearing.

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

h. Place transmission case into horizontal position.
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ASSEMBLY
Assembly (Cont’d)

[ Install rear internal gear, forward clutch hub and overrun
clutch hub as a unit onto transmission case.

N o e ER® | . Install needle bearing onto rear internal gear.
C\\l 3 7o ® Apply petroleum jelly to needle bearing.

=

Install bearing race onto rear of front internal gear.
® Apply petroleum jelly to bearing race.

® Securely engage pawis of bearing race with holes in front
internal gear.

I Install front internal gear on transmission case.

SATO54A
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ASSEMBLY

Adjustment

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

g
| Part name e Total end play Re:‘:\";‘ep‘::;mh

Transmission case L L

Low one-way clutch inner race L L]

Overrun clutch hub e L4

Rear internal gear L L

Rear planetary carrier L e

Rear sun gear ) )

Front planetary carrier . : *

Front sun gear ° )

High clutch hub * .

High clutch drum L . ®

Oil pump cover . *

Reverse clutch drum — L

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

AN

e L1

! -:' = ‘/7\‘\ -
7 N
Qil groove D
| SATS74A S

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.

Rear 4P Front

=
(HERE®

Black side goes
to front. SAT967A

eeo°eC




ASSEMBLY

SAT969A

Front planetary carrier

Portion A —ad Forward clutch drum

Portion B
SAT970A

o~

P
Cam )
N

Tme— SAT204B

SATO73A

Adjustment (Cont’d)
d. While rotating forward clutch drum clockwise, install front
planetary carrier on forward clutch drum.

® Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

e. Install bearing races on rear of clutch pack.
® Apply petroleum jelly to bearing races.
® Securely engage pawls of bearing race with hole in c¢lutch

pack.

f. Place transmission case in vertical position.

g. Install clutch pack into transmission case.
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ASSEMBLY ‘

Adjustment (Cont'd) ]

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

Eront Clutch pack b. Install pump cover bearing race on clutch pack.

t

Pump cover bearing race
SAT2078B

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

Bearing race

, CAL ke RS [\
oy m:;‘--"eﬁ':.”f:étf‘ SAT2088

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

SAT209B

e. Determine dimension “A"” by using the following equation.

A=B-C
¢
Qil
pump . .
gasket : ) ;l\—_aL
Transmission ¥
case Bearing race \— Clutch
pack
L SAT2108




ASSEMBLY

Qil pump assembly

SAT211B

Qil pump
assembly

Oil pump
gasket

za
Clutch Bearing
pack race

Needle
bearing SAT975A

Oil pump thrust washer

Clutch pack

SAT2128

Oil pump
thrust washer
SAT2138B

Adjustment (Cont’d)

f.

Install needle bearing on oil pump assembly.

g. Measure distance “D” between needle bearing and ma-

chined surface of oil pump cover assembly.

Determine total end play “T."" by using the following equa-
tion.
Tn=A-D-01
Total end play “T.":
0.25 - 0.55 mm (0.0098 - 0.0217 in)

If end play is out of specification, decrease or increase
thickness of oil pump cover bearing race as necessary.
Available oil pump cover bearing race:

Refer to S.D.S.

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

Measure distance “F’ between front end of transmission
case and oil pump thrust washer,

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

AT-144
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ASSEMBLY

Qil T
pump
gasket

Transmission
case

Oil pump thrust washer

Clutch
pack

SAT2148B

SAT215B
Oit pump Thrust )
assembly washer Oil pump
gasket

Clutch pack

SATO80A

Adjustment (Cont’d)

d. Determine dimension “E” by using the following equation.
E-F-G

e. Measure distance "H".

£ Determine reverse clutch drum end play “T." by using the
following equation.
T.— E-H-01
Reverse clutch drum end play “T.”:
0.55 - 0.90 mm (0.0217 - 0.0354 in)
e If end play is out of specification, decrease or increase
thickness of oil pump thrust washer as necessary.
Available oil pump thrust washer:
Refer to S.D.S.

4. Remove any part installed to adjust end plays.




ASSEMBLY

Assembly

1. Install output shaft and parking gear.

a. Insert output shaft from rear of transmission case while
slightly lifting front internal gear.

® Do not force output shaft against front of transmission
case.

b. Carefully push output shaft against front of transmission

% case. Install snap ring on front of output shaft.
}/ ® Check to be sure output shaft cannot be removed in rear
/_/ﬂ / ] direction.

Pliers location

¢. Install needle bearing on transmission case.
® Pay attention to its direction — Black side goes to rear.
® Apply petroleum jelly to needle bearing.

d. Install parking gear on transmission case.

T T T D R L A
R R ot S R T ek e e S

C I e Z

e  Install snap ring on rear of output shaft.
® Check to be sure output shaft cannot be removed in
forward direciton.

/ SAT960A
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ASSEMBLY

D = =

2.

SAT2198

— b.

Assembly (Cont’d)
Install rear extension.
a. Install oil seal on rear extension.

® Apply AT.F. to oil seal.

® Apply AT.F. to O-ring.

C.
SAT1918B %0
d.
"
B
%
SATI63A

e.

R

Install O-ring on revolution sensor.

Install revolution sensor on rear extension.

Install rear extension gasket on transmission case.

Install parking rod on transmission case.

f. Install rear extension on transmission case.
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ASSEMBLY
Assembly (Cont’d)

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

SAT974A

b. Make sure needle bearing is on front of front planetary
Rear 4 Front carrier.
~ ® Apply petroleum jelly to needle bearing.
c. Make sure needle bearing is on rear of front planetary
carrier.
® Apply petroleum jelly to bearing.
® Pay attention to its direction — Black side goes to front.

Black side goesd
to front. SATY67A

d. While rotating forward clutch drum clockwise, install front
planetary carrier on forward clutch drum.

SAT969A

® Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward

Front planetary carrier
v clutch assembly.

Portion A —at Forward ciutch drum

Fortion B —-=

SAT970A

e. Make sure bearing races are on front and rear of ciutch
pack.

® Apply petroleum jelly to bearing races.

@ Securely engage pawls of bearing races with holes in
clutch pack.

Front Rear

SAT971A
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ASSEMBLY
Assembly (Cont'd)

e f. Install clutch pack into transmission case.

S S
2=l o

Wooden block

SAT2208

. 4. Install brake band and band strut.
\ a. Install band strut on brake band.
® Apply petroleum jelly to band strut.

b. Place brake band on periphery of reverse clutch drum, and
insert band strut into end of band servo piston stem.

c. Install anchor end bolt on transmission case. Then, tighten ‘
anchor end bolt just enough so that reverse clutch drum
(clutch pack) will not tilt forward.

5. Install input shaft on transmission case.
@ Pay attention to its direction — O-ring groove side is front.
6. Install gasket on transmission case.
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ASSEMBLY
Assembly (Cont'd)

7. Install oil pump assembly.

a. Install needle bearing on oil pump assembly.
® Apply petroleum jelly to the needle bearing.
b.
®

Install selected thrust washer on oil pump assembly.
Apply petroleumn jelly to thrust washer.

Thrust
washer

E2® — SATI89A

¢. Carefully install seal rings into grooves and press them into
the petroleum jelly so that they are a tight fit.

d. Install O-ring on oil pump assembly.
® Apply petroleum jelly to O-ring.

SATI991A

e. Apply petroleum jelly to mating surface of transmission case
and oil pump assembly.

f. Install oil pump assembly.
@ Install two converter housing securing bolts in bolt holes
in oil pump assembly as guides.

SATO93A
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ASSEMBLY
Assembly (Cont’d)

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

—

Transmission case

Oil pump assembly

Approximately '

1 mm (0.04 in)
Inserting direction
" | 5AT994A

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

S5AT1148B

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

Oring . - : (
SAT996A '

b. Apply recommended sealant (Nissan genuine part:
KP810-00250 or equivalent) to outer periphery of bolt holes
in converter housing.

® Do not apply too much sealant.

SATO87A

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

SAT998A
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ASSEMBLY

SATO04B

Assembly (Cont’d)

d. Install converter housing on transmission case.
10. Adjust brake band.
a. Tighten anchor end bolt to specified torque.

Anchor end bolt:

[33:4 -6 N-m

(0.4 - 0.6 kg-m, 2.9 - 4.3 ft-Ib)
b. Back off anchor end bolt two and a half turns.
Cc. While holding anchor end pin, tighten lock nut.
11. Install terminal cord assembly.
a. Install O-ring on terminal cord assembly.
® Apply petroleum jelly to O-ring.
b. Compress terminal cord assembly stopper and install ter-
minal cord assembly on transmission case.

12. Install control valve assembly.
a. Install accumulator piston return springs B, C and D.
Free length of return springs: Unit: mm (in)

Accumulator B c D
Item

Free length 66 (2.60) 45 (1.77) 58.4 (2.299)
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’ ASSEMBLY
Assembly (Cont’'d)

b. Install manual valve on control valve.
e 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 bolts @ and ®.
® Check that terminal assembly harness does not catch.

Bolt symbol £ mm (in) @Em [ |
® 33 (1.30) l

a5 (1.77) ‘

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

\ L SAT2218
; AT-153




ASSEMBLY

i

| /

T SAT0098

Connectaor

SAT0138B

Assembly (Cont’d)

i. Securely fasten terminal harness with clips.

j. Install lock-up solenoid and fluid temperature sensor con-
nectors.

13. Install oil pan.
a. Attach a magnet to oil pan.

b. Install oil pan gasket on transmission case.

c. Install oil pan and bracket on transmission case.

e Tighten four bolts in a criss-cross pattern to prevent
dislocation of gasket.

14. Install inhibitor switch.
a. Check that manual shaft is in “1” range.

b. Temporarily install inhibitor switch on manual shaft.
c. Move manual shaft to “N".
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ASSEMBLY

SATO158

Y Notch in

SATO168

Scale

Y
L T MTOTIB

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.

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

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




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

General Specifications

Engine CA18DET
Automatic transmission model RE4RO1A
Transmission model code number 41X71
Stall torque ratio 20:1
Transmission gear ratio
1st 3.027
2nd 1.619
Top 1.000
0.D. 0.694
Reverse 2.272

Recommended oil

Automatic transmission
fluid Type DEXRON™

Qil capacity

2 (Imp qt)

7.9 (7)

VEHICLE SPEED WHEN SHIFTING GEARS

Specifications and Adjustment

Europe
Vehicle speed km/h {MPH}
Throttie position
D, -0, D, =D, D, =0, D,—D, D, = D, D, =D, 1, =1,
58 - 62 109 - 116 176 - 186 170-180 104 - 110 44 - 48 53 -57
Full throttle
(36 - 39) (68 -71) (109 - 116) (106 -112) (65 - 68) (27 - 30) (33 - 35)
Half throttle 41 - 45 78 - 84 125 - 135 74 - 84 29-35 10-14 53 -57
(25 - 28) (48 - 52) (78 - 84) (46 - 52) (18 - 22) (6 -9) (33 -35)
Except Europe
Vehicle speed km/h (MPH)
Throttle position
D, »D, D, = Dy D, —~D, D, + D, D,—~ D, D,—D, 1, =1,
Full throttl 54 - K8 101 - 107 164 - 174 158 - 168 95- 101 44 - 48 53-57
uit Throttie (34 - 36) (63 - 66) (102 - 108) (98 - 104) (59 - 63) (27 - 30) (33 - 35)
Half throttl 41- 45 73-79 119-129 78 - 88 34-40 10-14 53 .57
3t whrottie (25 - 28) (45 - 49) (74 - 80) (48 - 55) (21 - 25) 6-9) (33 - 35)

AT-156




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

VEHICLE SPEED WHEN PERFORMING AND
RELEASING LOCK-UP

STALL REVOLUTION

Lock-up “ON" Lock-up “QFF"*
Full throttle 164 - 174 158 - 168
(102 - 108) (98 - 104)
120- 128 102-110
Half throttle 75 - 80) (03 . 68)
L‘. _ .

EUI’OpE Stall revolution rpm
3,050 - 3,250
D, . .
Throttle position Vehicle speed km/h (MPH)
LINE PRESSURE
Lock-up "ON"’ Lock-up “OFF"”
] 170 - 180 . Line pressure kPa (bar, kg/cm?, psi)
Full throttle (12)8 ) }?g) (10c6) 112) Engine speed
rem D, 2 and 1 ranges R range
. 10-118
Half throttle 1(_212 i ;g;‘ 1(55(3) - 73) 471 - 510 657 - 696
Idle (4.71-8.10, (6.67 - 6.96,
48-52 68-74) 6.7-7.1,95-101)
Except Europe 1,020 - 1,098 1,422 - 1,600
D Stall (10.20-10.98, (14.22 - 15.00,
* 10.4-11.2, 148 - 159) | 14.5-15.3, 206 - 218)

Throttie position

Vehicle speed km/h (MPH)




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

Specifications and Adjustment (Cont’d)

RETURN SPRINGS

Unit: mm (in)

ttem Part No. _ Free length Quter diameter
Parts
Torque converter relief valve spring 31742-41X18 323 (1272) 9.0 (0.354)
Pressure regulator valve spring 3174241X16 615 (2.421) 8.9 (0.350)
Pressure modifier valve spring 3174241X19 3195 (1.2579) 68 (0.268)
Shuttle shift valve D spring 3176241 X00 26.5 (1.043) 6.0 (0.236)
4.2 sequence valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Shift valve B spring 31762-41X01 25.0 {0.984) 7.0 (0.276)
Upper ]
body 4-2 relay valve spring 31756 41X00 29.1 (1.146) 6.95 (0.2736)
Shift valve A spring 3176241 X01 250 (0.984) 7.0{0.276)
:3;3:0' Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 (0276)
Overrun clutch reducing valve spring 31742-41X14 38,9 (1.531) 7.0 (0.276)
Shuttle shift valve S spring 31762-41X04 51.0 (2.008) 65.65 (0.2224)
Pilot valve spring 31742-41X13 257 (1.012) 9.1 (0.358)
Lock-up controi valve spring 31742-41X22 18.5 (0.728) 13.0 (0.512)
Modifier accumulator piston spring 3174241X15 305 (1.201) 9.8 (0.386)
Lower 1st reducing valve spring 31756-41X05 25.4 (1.000) 6.75 (0.2657)
body | 3.2 timing valve spring 31742-41X08 2055 (0.8091) 6.75 (0.2657)
Servo charger valve spring 3174241X06 23.0 (0.9086) 6.7 (0.264)
Reverse clutch 16 pes 30505-41X02 19.69 (0.7752) 11.6 (0.457)
High cluteh 16 pes 31505-21X03 22 .06 (0.8685) 116 (0.457)
('33:;*::‘?‘ Z"t‘t‘é';‘) 20 pes 31505-41X01 35.77 (1.4083) 9.7 (0.382)
'l;::awke& reverse 18 pes 3152121X00 23.7 (0933) 11.6 (0.457)
Spring A 31605-41X05 45 6 (1.795) 343 (1.350)
Band servo Spring B 3160541X00 538 (2.118) 40.3 (1.587)
Spring C 3160541X01 29.0 (1.142) 27.6 (1.087)
Accumulator A 31605-41X02 430 (1.693)
Accumulator B 3160541X10 66.0 (2598)
Accumulator
Accumulator C 31605-41X09 450 (1.772) /
Accumulator D 31605-41X06 58.4 (2.299)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Specifications and Adjustment (Cont’d)

ACCUMULATOR O-RING

AT-159

Diameter mm (in)
Numb f drive plate 5
Accumulator A B Cc D umber ot drive plates
Numb f dri late 5
gmall diameter end | 29 (1.14) |32 (1.26) |45 (177) |29 (1.14) umber ot driven piates
Thick fdri lat
Large diameter end |45 {1.77) |50 (197) {50 (1.97) |45 (1.77) ickness o r'vep::n (in)
Standard 2.0 (0.079)
Wear limit 1.8 (0.071)
CLUTCHES AND BRAKES Clearance mm (in)
Standard 0.45 - 0.85 (0.0177 - 0.0335)
Allowable limit 2.05 (0.0807)
Number of drive plates 2 Thickness
. Part number
Number of driven plates 2 mm (in)
Thickness of drive plate 22 :81:;; 21 gg;jl ;((8;
mm (in) Thickness of retaining plate 4'4 (0'173) 31537-41X09
Standard 2.0 (0.079) e )
Wear Iaimit 1.8(0.071) 4.6 (0.181) 31537-41X10
. 4.8 (0.189) 31537-41X11
Clearance mm (in) 5.0 (0.197) 31537-41X12
Standard 0.5 -0.8 (0.020 - 0.031) 5.2.(0.205) 31537-41X13
Allowable iimit 1.2 (0.047)
Overrun clutch |
Thickness Number of drive plates 3
mim (in) Part number
Number of driven plates 5
4.6 (0.181) 31537-21X00 . .
Thick f d lat
hick ¢ retaining o 4.81(0.189) | 31537-21X01 iokness ot drive pranfn (in)
lekness of retaining plate 5.0 (0.197) | 31537-21X02 Standard 2.0 (0.079)
5.2 (0.2056) 31537-21X03 Wear limit 1‘8 (0‘071)
5.4 (0.213) 31537-21X04 ’ ’
5.6 (0.220) | 31567-41X13 Clearance mem (in)
5.8 (0.228) | 31567-41X14 Standard 1.0 - 1.4 (0.039 - 0.055)
Allowable limit 2.0 (0.079)
Number of drive plates 5 Thickness
. Part number
Number of driven plates 5 mm (in)
Thickness of drive plate :g 581 2;; 21 gg;:: i;g
mm (in) ( ) Thickness of retaining plate 4'4 (0'173) 31537-41)(81
Standard 1.6 (0.063 . - -
Wear limit 1.4 (0.055) 4.6 (0.181) 31537-41X82
4.8 (0.189) 31537-41X83
Clearance mm (in) 5.0 (0.197) 31537-41X84
Standard 1.8-2.2 (0.071 - 0.087) 5.2 (0.205) 31537-41X20
Allowable limit 3.2 (0.126)
Tthkr_’ess Part number
mm {in}
3.4 (0.134) 31637-41X71
3.6 (0.142) 31537-41X61
Thickness of retaining plate 3.8 (0.150) 31537-41X62
4.0{0.157) 31537-41X63
4.2 {0.165) 31537-41X64
4.4 (0.173) 31537-41X65
4.6 (0.181) 31537-41X66
4.8 (0.189) 31537-41X67




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 Thmk'?ess Part number

mm (in)

Thickness of drive plate
mm (in) 0.7 (0.028) 31528-21X00
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) 15 (0.059) | 31528-21X04
Standard 1.1-1.5 (0,043 -0.,059) 1.7 (0.067) 31528-21X05
Allowable limit 2.5 (0098) 1.9 (0.075) 31528-21X06

Thickness

. Part number
mm (in)

8.6 (0339) | 31667.41x03 REMOVAL AND INSTALLATION

8.8 (0.346) | 31667-41X04 — —
9.0 (0.354) | 31667-41X05 ar;\‘:a ‘;’"‘“: (nkage
9.2 (0.362) | 31667-41X06 umuer of returning 1
9.4 (0.370) 31667-41X09 revolutions for lock nut
9.6 (0.378) | 31667-41X10

Thickness of retaining plate

Lock nut tightening torgue 11-15 N-m
Brake band {(1.1-1.5kg-m, 8- 11 ft-Ib)
Anchor end bolt tightening 4-8 _
Distance bet d of clutch
torque  N-m (kg-m, ft-Ib) (0.4-0.6,2.9-4.3) stanee benween end of clute 26.0 mm (1.024 in) or more

housing and torque converter

Number of returning
revolutions for anchor 2.5
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
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