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FOREWORD

This workshop manual is intended for use by
service technicians of authorized Mazda deal-
ers to help them service Mazda vehicles. This
manual can be also useful for Mazda owners
in diagnosing certain problems and perform-
ing some repair and maintenance on Mazda
vahicles.

For proper repair and maintenance, it is impor-
tant to be thoroughly familiarized with this

manual. It is recommended that this manual al-

ways be kept in a handy place for quick and
easy reference,

Ail the contents of this manual, inciuding pho-
tographs, drawings, and specifications, are the
latest avaitable at the time of printing. As modifi-
cations affecting repair or maintenance occur,
relevant information supplementary to this
volume will be made available at Mazda deal-
ers. This manual shouid be kept up-to-date.

Mazda Motor Corporation reserves the right to
alter the specifications and contents of this
manual without obligation or advance notice.

All rights reserved. No part of this book may
be reproduced or utilized in any form or by any
means, electronic or mechanical, including
photocopying, recording, or by any informa-
tion storage and retrieval system, without per-
mission in writing.

Mazda Motor Corporation
HIROSHIMA JAPAN
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G IMPORTANT INFORMATION/FUNDAMENTAL PROCEDURES

IMPORTANT INFORMATION

BASIC ASSUMPTIONS

This workshop manual assumes that you have and know how to properly use certain special tools
which are necessary for the safe and efficient performance of service operations on Mazda vehicles.
The manual also assumes that you are generally familiar with automobile systems and basic service
and repair procedures. You shouid not attempt to use this manual unless these assumptions are cor-
rect and you understand the consequences described below.

SAFETY RISK

This manual contains certain notes, warnings, etc., which you should carefuily read and foiiow in or-
der to eliminate the risk of personal injury to yourself or others and the risk of improper service which
may damage the vehicle or render it unsafe. The fact that there are not such notes, etc., with respect
to any specific service method does not mean that there is no possibility that personal safety or vehicle
safety will be jeopardized by the use of incorrect methods or tools.

POSSIBLE LOSS OF WARRANTY
The manufacturer’s warranty on Mazda vehicles and engines can be voided if improper service or
repairs are performed by persons other than an authorized Mazda dealer.

FUNDAMENTAL PROCEDURES

As you read through the procedure, you will come
across NOTES, CAUTIONS, and WARNINGS. Each
one is there for a specific purpose. NOTES give you
added information that will help you to complete a
particular procedure. CAUTIONS are given to pre-
vent you from making an error that could damage
the vehicle. WARNINGS remind you to be espe-
cially careful in those areas where carelessness can
cause personal injury. The following list contains
some general WARNINGS that you should foliow
when you work on a vehicle.

PROTECTION OF THE VEHICLE
Always be sure to cover fenders, seats, and floor
areas before starting work.

A WORD ABOUT SAFETY .

The following precautions must be foiltowed when
jacking up the vehicle.

1. Block wheels.

2. Use only specified jacking positions.

3. Support vehicle with safety stands (rigid racks).

Start the engine only after making certain the engine
compartment is clear of tools and people.

470GK-003



FUNDAMENTAL PROCEDURES G

47U0GX-004

47G0GX-006

47G0GX-007

PREPARATION OF TOOLS AND MEASURING
EQUIPMENT

Be sure that all necessary tools and measuring equip-
ment are available before starting work activity.

SPECIAL TOOLS
Use special tools when they are required.

REMOVAL OF PARTS

While correcting a problem, try also to determine the
cause. Begin work only after first learning which parts
and subassemblies must be removed and disassem-
bied for replacement or repair.

DISASSEMBLY

f the disassembiy procedure is complex, requiring
many parts to be disassembled, all parts should be
disassembled in a way that will not affect their per-
formance or external appearance and ¢an be identi-
fied so that reassembly can be performed efficientty.



G FUNDAMENTAL PROCEDURES

47UOGK-008

471J0GX-008

47U0GKX-010

G4

DISASSEMBLY

1. Inspection of parts
Each part when removed shouid be carefully in-
spected for malfunctioning, deformation, damage
or other problems.

2. Arrangement of parts
All disassembled parts should be carefully ar-
ranged for reassembly.
Be sure to separate or otherwise identify the parts
to be replaced from those that will be reused.

3. Cleaning parts for reuse
All parts to be reused should be carefully and
thoroughly cleaned by the appropriate method.

REASSEMBLY

Standard values, such as torques and certain adjust-
ments, must be strictly observed in the reassembly
of all parts.

if removed, these parts should be replaced with new
ones.

1.Qil seals

2. Gaskels

3. O-rings

4, Lock washers

5, Cotter pins (split pins)

€. Nylon nuts

——



FUNDAMENTAL PROCEDURES (2

47UCGXK-012

4TU0GX-013

4TUOGK-014

47U0GX-015

Depending on where they are;

1. Sealant should be applied to gaskets

2. Gil should be applied to moving components of
parts

3. Specified oil or grease should be applied at the
prescribed locations (oil seals, etc.) before as-
sembly. -

ADJUSTMENTS
Use gauges and testers to make adjustments to stan-
dard values.

ELECTRICAL SYSTEM

Be sure to disconnact the battery cable from the nega-
tive (-} terminal of the battery.

Never pult on the wiring when disconnecting con-
nectors.

Locking connectors must be heard to click for the
connector to be secure.

Handle sensors and relays carefully. Be careful not
to drop them or hit them against other parts.

RUBBER PARTS AND TUBING
Always prevent gasoline or cil from touching rubber
parts or tubing.



(3 VEHICLE JACK AND SUPPORT POSITIONS

JACK AND SAFETY STAND (RIGID RACK) POSITIONS

FRONT
Jack position: Safety stand positions:

At the front of the engine mount member On both side sills (front)

B3U0GX-001 63U0GX-002

REAR
Jack position: Safety stand positions:

At the center of the rear crossmember (WD)  On both side stlls (rear)
At the rear differential (4WD)

B3U0GEX-003 63U0GX-004

VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS

Front REAR
On hoth side sills On both side sills

63U0GX-005 83U0GX-006



TOWING G
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83U0GX-003

TOWING

Proper towing equipment is necessary to prevent
damage to the vehicle during any towing operation.
lLaws and reguiations applicable to vehicles in tow
must always be observed.

Release the parking brake, place the shift lever in neu-
tral, and set the ignition key in the "ACC'" position.
As a rule, towed vehicles shouid be puiled with the
drive wheels off the ground.

If excessive vehicle damage or other conditions pre-
vent towing a vehicle with its drive wheels up, use
wheel dollies. With all four wheels on the ground, the
vehicle may be towed only forward. In this case, it
cannot be towed at a speed exceeding 56 km/h (35
mph) for more than 80 km (50 miles) without danger
of damaging the transaxle.

If the towing speed will exceed 56 km/h (35 mph),
or if the towing distance will exceed 80 km (50 miles),
use either of these two methods:

1. Place the front wheels on dollies.

2. Tow with the front wheels raised.

CAUTIONS

a) The power assistance for the brakes and
steering will be in-operable while the engine
is off.

b)When either towing hooks or chains are
used, always pull the cable or chain straight
away from the hook and do not apply any
sideways force to it. To further help prevent
damage, do not take up slack too quickly
in the cable or chain.

¢) The rear towing hook should be used cnly
in an emergency situation, (e.g., to pull the
vehicle from a ditch, a snowbank, or mud).

d} (AWD model)
The center differential mu_st never be in

“Lock’’.



G MAINTENANCE NOTES/CHASSIS & ENGINE NUMBER LOCATION

MAINTENANCE NOTES (4WD MODEL)

If a speedometer tester or brake tester is used, un-
tock the center differential, and also note the fol-
fowings. e

Speedometer Tester

* Place the rear wheels on the rollers

+ Be sure to block the front wheels

Shift to 2nd gear, carefully engage the clutch at
low engine rpm, and increase engine speed
gradually

e After completing the test, do not brake suddenly.

8300GX-004

Brake Tester
* Place the wheels to be measured on the rollers,
» Shift to neutral

83LQGX-005

ENGINE MODEL AND
CHASSIS NUMBER LOCATION NUMBER LOCATION

58UCGX-004



ABBREVIATIONS/UNITS (1

UNITS

ABBREVIATIONS

Air adjust screw
Anti-afterburn valve

After bottom dead center
Accessories

Air conditioner

Alr control vaive
Adjustable shock absorber
Assembly

After top dead center
Automatic transmission fluid
Automatic transaxie
Bypass air control

... Before bottom dead center
... Before top dead center

... Central precessing unit

... Cold start device

.. Double overheac camshaft
Electrical gasaline injection
Exhaust gas recirculation
... Electrical load

... Emergency locking retractcr
... Exhaust

... Figure

Integrated circutt

Ignition

intake

intermittent

Idle speed control

Jeint Box

Left hand

Motor

Mixture adjust screw
Malfunction indicator light
.. Manuai transmission
Manual transaxle
Querdrive

Switch off

Switch on

Proportioning by-pass valve
Pasitive crankcase ventilaticn vaive
Power steering

Power window

Quick start system

Right hand

.. Second(s)

.. Special service tool

.. Start

Switch

TOC e vvvereene Top dead center

AWD . 4-wheel drive

Nm {m-kg, ftib)..... Torque

FPM Revolutions per minute
A, Ampere(s)

R P Volt(s)
Qo Qhm(s){resistance)

KPa (kg/cm?, psi)... Pressure (usually positive)
mm Hg {(in Hg) ...... Pressure {usually negative)

a83LJ0GX-008
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PRE-DELIVERY INSPECTION

AND |
SCHEDULED MAINTENANCE
SERVICES
PRE-DELIVERY Ii\lSPECTION ..................... 0— 2

SCHEDULED MAINTENANCE SERVICES .... 0— 3
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0 PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION TABLE

EXTERIOR

INSPECT and ADJUST, if necessary, the following items

to specification:

[J Glass, exterior bright metal and paint for damage

2 Wheel lug bolts/nuts 88—118 N-m ($—12 m-kg,
65—87 ft-ib)

O Tire pressures Front 198 N (2.0 kg/em?, 28 psi)

Rear 177 N {1.8 kgicm?, 26 ps))

O All weatherstrips for damage or detachment

{3 Operation of hood release and lock

[0 Operation of trunk lid, back door and fuel lid opener
(if equipped)

U Deor operation and alignment

[J Headlight aim

INSTALL following parts:

[1 Wheel caps or rings {if equipped)

O Outside mirror {s)

| UNDER HOOD-ENGINE OFF |

INSPECT and ADJUST, if necessary, the following itemns

to specification:

[ Fuel, coalant and hydraulic fines, fittings, connections and
companents for leaks

L1 Engine oit level

[ Power steering fluid level (if equipped)

{3 Brake master cylinder fluid leval

O Clutch master cylinder fluid tevels (if equipped)

[ Windshield washer reservoir fluid ievel

T Radiator coolant level and specific gravity

Protection Specific gravity at 20°C {68°F)
Above —4°C (25°F) 1.028
Above =16°C (3°F) 1,054
Above —26°C {—15°F) 1,068
Above —40°C {~40°F) 1.078

O Tightness of battery terminals

0 Manuai transaxle oil level

0 Drive belt(s) tension.,.Refer to section 1
[J Accelerator cable for free movement
CLEAN spark plugs

INTERIOR

INSTALL the following parts:

O Rubber stopper for inside rear view mirror {if equipped)
(1l Fuse for acceasaries

CHECK the operation of the following items:

{3 Seat controls (sliding and reclining) and head rest

O Seat beits and warning system

3 Ignition switch and steering lock

O Power window (if equipped)

T inhibitor switch (ATX oniy)

3 All ights including warning and indicator lights

O Ignition key reminder buzzer (if equipped)

0 Horn, wipers and washers (front and rear, if equipped)
O Radic and antenna (if equipped) i

1 Center differential lock switch

O Cigarette lighter and clock (if equipped)

00 Remote control cutside mirror (S) (i equipped)

0-—-2

O Heater, defroster and air conditioner at various mode
selections {if equipped}

O Sunroof (if eqguipped)

ADJUST antenna trimmer on radio (if equipped)

CHECK the following items:

O Prasence of spare fuse

0 Upholstery and interior finish

CHECK and ADJUST, if necessary, the following items:

[0 Operation and fit of windows

L] Pedal height and free play of brake and clutch pedal

Free piay mm {in)
9—15 (0.35—0.59)
0.6—3.0{0.02—0.12)
4—7 (C.16—0.28)

Pedal height mm (in)
Clutech | 2WD | 214,5—-219.5 (8.44—8.64)
pedal | AWD | 229—234 (9.02-9.22)
Brake pedal | 214—219 (8.43—8.63)

[ Parking brake
5—7 notches/28 N {10 kg, 22 Ib)

UNDER HOOD-ENGINE RUNNING AT
OPERATING TEMPERATURE

CHECK fcllowing items:

01 Operation of throttle sensor

O Automatic transaxle fluid level

O initial ignition timing...BTOC 2 = 12 Non turbo
BTDC 12° £+ 1° Turbo

ON HOIST

CHECK the foliowing items:

0O Underside fuel, coolant and hydraulic lines, fittings, con-
necticns and components for leaks

[ Tires for cuts or bruises :

[ Steering linkage, suspension, exhaust systemn and all un-
derside hardware for looseness or damage

REMOVE protective cover from brake disc (if equipped)

| ROAD TEST |

CHECK the following items:

O Brake gqpergtion

(3 Clutch operation (MTX only)

O Steering controt

[J Operation of meters and gauge

(0 Squeaks, rattles or unusual noise
[J Engine general performance

O Emergency locking retractors

[0 Cruise control systam (if squipped)

| AFTER ROAD TEST |

REMOVE seat and floor mat protective covers
CHECK for necessary owner information materials, tools and

spare tire in vehicle

33U00X-001
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200-X00NER

SCHEDULED MAINTENANCE SERVICES

Follow the Schedule 1 (Normal Driving Condition) if you mainly operate your vehicle where none of the following conditions apply.
Contrary follow the Schedule 2 (Unigue Driving Condition) if one or more them apply;
* Repeated short distance driving.

* Driving in dusty condition,

¢ Driving in extended use of brakes.

* Driving in areas using road salt or other corrosive materials.
* Driving on rough and/or muddy road.

* Extended periods of idling and/or low speed operation.

* Driving for a prolonged period in cold temperature and/or extremely humid climates.

Schedule 1 (Normal Driving Condition)

MAINTENANCE Number of months or miles (kilometers), whichever comes first
INTERVALS | Months | 7.5 15 | 225 | 30 | 375 | 45 ! 525 | 60 Service data and Inspection points P
MAINTENANCE x1M0mies| 7.5 | 15 | 225 | 30 | 37.5 | 45 | 52.5 | 60 pection p age
OPERATION X100 km| 12 24 36 48 60 72 84 96
. e Check for damage 1A—6
Drive belts i b1 e Tension 1B—6
*» Qil pan capacity: B6 EGI engine 3.0 1A—5
Engine o Non turbo Ry R PR )R | R R | R | R fters (3.2 US qt, 2.5 Imp gt
Turbo Replce every 5,000 miles (8,000 km) or 5 months e ?n?;'gt)e”g'“e 32lters B4 USqt, | 1B—5
. Non turbo R | RI R R | RT R R I R e Oifitrcapacity 0.3 liter 032 US qt, | 2A—4
Turho Replzce every 5,000 miles (8,000 km) or 5 months 0.26 Imp qt) 2B—4
Engine timing belt *! Replace the timing belt every 60,000 mites (96,000 km) — lg:”
. 1A—5
Air cl | -
ir cleaner element R A 1B—5
* Plug gap: 1.0—1.1 mm (0.039—0.043 in)
* Recommended spark plugs
B6 EGI | B6 DOHC 1A—8
Spark plugs R R NGK | BPRSES-11 | BCPR6E-11 1B—8
NIPPON DENSO| W1BEXR-U11 | Q20PR-U11 | | 529
CHAMPION | RN11YC4 —
, ¢ HMoses for cracks or wear 3A—4
Cooling system l E ! ¢ Coolant level 384
¢ Coolant capacity:
Engine cockant B6 EGI: 5.0 fiters (5.3 US qt, 4.4 Imp q).MIX | 3A—4
g R R 6.0 fters (5.3 US qf, 5.3 Imp q). ATX | 3B—4
B6 DOHC 6.0 liters {6.3 US qt, 5.3 Imp q)
Fuel filter R _ 1A—45
1B—51

0 SADIAHIAS FIONVYNILNIVIN d31NA3aHOS
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OO MGONED

Schedule 1 (Normal Driving Condition)

(0.69 US qt, 0.57 Imp qt)

MAINTENANCE Number of months or miles (kilometers), whichever comes first
INTERVALS | Months | 7.5 | 15 | 226 | 30 | 375 | 45 | 62.5 | 60
MAINTENANGE X 1,000 mlles] 7.5 15 225 30 375 45 52 5 50 Service data and inspection points Page
OPERATION X 1,000 km| 12 24 36 48 60 72 84 96
X2 «2 | * B30 + 5O rpm.. .ATX P range
Idle speed A A - MTX N range -
, 3 «a | ¢ Fittings, connections and components for | 4A—33
Fuel lines 1 1 leaks 4B—36
Brake Ine hoses and connection | | | i ¢ Proper attachment and connections —
+ Cperation
+ Pedal height:
2145 13 mm (8.44 *%? in) 2WD model 6—5
Ciuich pedal l ! ! 229 3 mm (9.02 *% in) 4WD model 6—0
¢ Free play:
8—15 mm (0.35—0.59 in) 2WD model
0.6—3.0 mm (0.02—0,12 in) 4WD model
* Wheel cylinder operation and leakage
* Lining for wear or damage
* Thickness of lining
Drurm brake : minimum...1.0 mm (0.039 in) 11—38
* Drum inner diameter
maximum...201 mm (7.91 in)
¢ Caliper operation
» Thickness of disc plate
minimum...Front 16 mm (0.63 in)
Disc brake 1 | ! Rear @ mm {0.35 in) 11-27
* Thickness of pad
minimum...Front 2.0 mm (0.079 in)
Rear 1.0 mm (0,039 in)
* Operation and loossness 10—7
Steering operation and linkage ! I * Fluid leakage or oozing 10—9
* Free play...0—30 mm (0—1.18 in)
Front suspension ball joint ! ! * Damage, looseness and grease leakage —
Driveshaft dust boots I | * Cracking and damage 9—7
Bolts ard nuts on chassis and body T T ¢ Retighten al] loose nuts and boits —
Exhaust system heat shield ! I * Insulation clearance jg:;;
. * (il capacity...0.5 liter
Transfer oil (4WD mode) R R R (0.53 US qt, 0.44 Imp q 7C—7
Hear axle oil (4WD model) R . OH CapaC|ty..,0.65 “ter 9—42

S3VIAH3S FONVNILNIVIA A3 1NA3IHOS 0
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Note

| ...Inspect, and if nacessary correct, clean or replace
A...Adjust

R...Replace or change

T...Tighten

L...Lubricate

After 60 months or 60,000 miles (96,000 km), continue to follow the described maintenance items and intervais periodically.

As for * marked items in this maintenance char, please pay attention to the following points.
*1 Replacement of timing belt is required at every 60,000 miles (96,000 km). Failure to replace the timing belt may result in damage
to the engine.

*2 This maintenance operation is required for alf states except California. However we do recommended that this operation be per-
formed on California vehicles as well.

*3 This maintenance operation is recommended by Mazda. However, this maintenance is not necessary for emission warranty cover-
age or manufacturer recall liability.

() S3OIAY3S FONVNIALNIVIN d3TNAIHOS



o

48/0| pesinay £cE

S00-X00NER

Schedule 2 (Unique Driving Condition)

FMVSS116 DOT3 or DOT4 or SAEJ1703a

\MA!NTENANCE Number of months or miles (kilometers), whichever comes first
INTERVALS | Months | 5 | 10 | 15 | 20 | 25 [ 30 [ 35 [ 40 | 45 [ 50 | 55 | 60
i t i ti t [
MAINTENANCE \_ [x1,000miles] 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | g0 | -crvice data and inspection paints age
QPERATION x1000km| 8 [ 16 |24 | 32 |40 |48 |56 | 64 | 72 | 80 | 88 | 98
) | Dl Check for damage 1A—86
Drive belt » Tension 1B—6
Non turbo R{R|R|R|R|R|R|RIRAR|8|R/|R/|* Oilpancapacty. B EGl engine..3.0 fiters | 1A—5
Ergine o B6 DOHC engi ész.znu A 1B—5
; engine...2.2 liters —
Turbo Replace every 3,000 miles (5,000 km) or 3 months (3.4 US qt, 2.6 Imp qf
ol fi Non turho RIRIBRIRIRIBRIRIRI[RI[RI|RIR/|e O fiter capacity: 0.3 ffter (0.32 US qt, 2A—4
I ter Turbo Replace every 3,000 miles {5,000 km) or 3 months 0.26 Imp qf) 2B—4
Engine timing belt *! Replace the timing belt every 60,000 miles (96,000 km) - 1@:”
Air cleaner element |42 R I*? R :IE S:g
¢ Plug gap: 1.0—1.1 mm (0.039—0.043 in)
& Recommendad spark plugs
Bé EGI B6 DCHC 1A—8
Spark plugs R R NGK_ | BPRS5ES-11 | BCPR6E-11| | 1B—8
NIPPON DENSO[W16EXR-U11| Q20PR-U11} | 5—29
CHAMPION | RN11YCA ]
: B * Hoses for cracks or wear 3A—4
Cooling system ! : ! ! |+ Coolant leve 8B4
s Coolant capacity
, 86 EGI:
Engine coofant R R 5.0 liters (5.3 US qt, 4.4. Imp q)..ATX | 3A—4
6.0 liters (6.3 US qt, 5.3 Imp qf)..ATX | 3B—4
B6 DOHC 6.0 liters (6.3 US at, 5.3 Imp qt)
2 «2 | ® B8O = 50 rpm...ATX P range
Idle speed A A .MTX N range -
) 1A—45
Fuel filter R — ‘ 1845
. x3 + Fittings connections and components for 4A—33
Fuel lines ] | Jeaks 4B—38
Brake line hoses and connection ] | ] 1 | * Proper attachment and connections —
Braks fluid R R | * Drake fluid 1—11

SIVIAHAS FONVNILNIVIN A3TINAIHIS 0
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Schedule 2 {Unique Driving Condition)

(0.69 US gt, 0.57 Imp qff)

MAINTENANCE Number of months or miles (kilometers}, whichever comes first
INTERVALS | Months | 5 |10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
I ti P
MAINTENANCE \. [x1.000mlles{ 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | Scrvice data and Inspection points age
OPERATION x1000km) 8 | 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80 | 88 ! 96
* QOperation
+ Pedal height:
214.5 13 mm (8.44 **in) 2WD mode
Clutch pedal ! l [ 229 5 mm (9.02 *°3"in) 4WD model 6—5
o Free play 6--9
8—15 mm (0.35~0.59 in} 2WD model
0.6—3.0 mm (0.02-~0.12 in) 4WD model
* Wheel cylinder operation and teakage
¢ {ining for wear or damage
¢ Thickness of lining
Drum brake ! "1 minimum 1.0 mm (0.039 in) 1—28
* Drum inner dismster
maximum 201 mm (7.91 in)
* Caliper operation
+ Thickness of pad
minimum Front...2,0 mm (0.79 in)
Disc brake [ ! | Rear...1.0 mm (0.039) 127
* Thickness of disc plate
minimum Front...16 mm {0.63 in)
Rear...® mm {(0.35 in)
& QOperation and looseness 10—7
Steering operation and linkage ! i | » Fluid leakage or oozing 10:9
¢ Free play...0—30 mm (0—1.18 in)
Front suspension ball joint I i | * Damage looseness and grease ieakage —
. * Lubricate with lithium grease (NLGI No, 2) 9-28
Front and rear wheel bearing L | o Al friction surfaces 933
Drive shaft dust boots i I | » Cracking and damage 9—-7
Eggﬁ and nuts on chassis and T T T T | * Retighten all loose nuts and bolts —
Exhaust system heat shield ! [ .Insutator clearance iAB:gé
; D * Qil capacity...0.5 liter -
Transfer oil (4WD model) R R R (0.53 US qt, 0.44 Imp q) 7C—7
Rear axle ol (AWD) model R | * Of capacity..0.85 liter 9—42

0 S3JIAHIS FONVNILNIVA A3 1NJ3HOS
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Note

| ...Inspect, and if necessary correct, clean or replace
A...Adjust

R...Replace or change
T...Tighten
L...Lubricate

After 60 months or 60,000 miles (96,000 km), continue to follow the described maintenance items and intervals periodically.

As for * marked items in this maintenance chart, please pay attention to the following points.

*1 Replacement of the timing belt is required at every 60,000 miles (96,000 km). Failure to replace the timing belt may resuit in
damage to the engine.

*2 This maintenance operation is required for all states except California. However we do recommended that this operation be per-
formed on California vehicles as well,

*3 This maintenance operation is recommended by Mazda. However, this maintenance is not necessary for emission warranty cover-
age or manufacturer recall liability.
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SPECIFICATIONS

TROUBLESHOOTING GUIDE 1A

Item

Engine model

B6

Type

Gasoline, 4-cycie

Cylinder arrangement and number

In line 4-cylinders

Combustion chamber

Multispherical

Valve system

OHC, beit-driven

Digplacement

¢e (cu in}

1,597 (97.4)

Bore and stroke

mm (in)

78 x 83.6 (3.07 x 3.29)

Compression ratio

8.3:1

Compression kPa (kgicm?, psi)—rpm 1,324 (13.5, 182) — 270
Cpen BTDC 14°
IN
Close ABDC 50°
Valve timing
Open BBDC 52°
EX
Close ATDC 12°
IN 0. Maintenance free
Valve clearance mm (in)
EX 0. Maintenance free
Idle speed (MTX in neutral, ATX in “'P" range) pm 850+50
Ignition timing BTDC 2° = 1°
Firing order 1—3—4-2
83U01A-002
TROUBLESHOOTING GUIDE
Problem Possible Cause Remedy Page
Ditticult starting Maifunction of engine-related componenis
Burned valve Replace 1A—38
Worn piston, piston ring, or cylinder Replace or repair 1A—4G
Failed cylinder head gasket Replace . 1A—15
Maifunction of fuel system Refer to Section 4A
Malfunction of electrical system Refer to Section 5
Poor idling Maifunction of engine-related components
Malfunction of HLA Replace 1A—61
Poor valve to valve seat contact Repair or replace TA—41
Failed eviinder head gasket Replace
Matfunction of fuel system Refer to Section 4A
Excessive oil Qil working up
consumption Worn piston ring groove or sticking piston ring Replace 1A~~46
Warn piston or cylinder Repiace or repair 1A—46
Qil working down
Warn valve seal Repiace 1A—21
Worn valve stem or guice Replace 1A—38
Qil leakage Refer to Section 2A
821U01A-003

TA—3



1A TROUBLESHOOTING GUIDE

Problem Possible Cause Remedy Page

insufficient power Insufficient compression
Malfunction of HLA Replace 1A—61
Compression leakage from valve seat Repair 1A—41
Seized valve stem Replace 1A—38
Weak or broken valve spring Replace 1A—41
Failed cylinder head gasket Replace 1A—15
Cracked or disterted cylinder head Replace 1A—37
Sticking, damaged, or warn pistan ring Replace 1A—48
Cracked or worn piston Replace 1A—46
Malfunction of fuel system Refer to Section 4A
Others
Slipping clutch Refer to Section 6
Dragging brakes Refer to Section 11
Wrong size tires Refer to Section 12

Abnormal Malfunction of engine-related components

combustion Malfunction of HLA Replace 1A—61
Sticking or burned valve Replace 1A-—38
Weak or broken valve spring Replace 1A~41
Carbon accumulation in combustion chamber Eliminate carbon —
Malfunction of fuel system Refer to Section 4A

Engine noise Crankshaft or bearing related parts
Excessive main bearing oil clearance Replace or repair 1A~~53
Main bearing seized or heat-damaged Replace 1A—B53
Excessive crankshaft end play Replace or repair 1A~54
Excessive connecting rod bearing oil clearance Replace or repair 1A—55
Connecting rod bearing seized or heat-damaged Replace 1A—55
Piston related parts
Worn cylinder Repface or repair 1A—45
Worn piston or pision pin Heplace 1A—AT
Seized piston Replace 1A—46
Damaged piston ring Replace 1A—46
Bent connecting rod Replace 1A—48
Vaives or timing related parts
Malfunction of HLA * Replace 1A—B1
Broken valve spring Replace 1A—41
Excessive valve guide clearance Replace 1A—38
Maifunction of timing belt tensioner Replace 1A—50
Insufficient lubrication of rocker arm Replace 1A—43
Malfunction of cooling system Refer to Section 3A
Maltunction of fuel system Refer to Section 4A
Others
Malfunction of water pump bearing Repiace —
improper drive-belt tension Adjust 1A~—8
Malfunction of alternator bearing Replace —
Exhaust gas leakage Repair 1A—37

* Tapet noise may cccur if the engine is not aperated for an extended period of time. The noise should disappear after
the engine has reached normail operating temperature.

1A—4

83U01A-004



TuNE-UP PROCeDURE 1A

Indicator

§BUO1X-007

5BUOTX-008

63G010-306

4BGO1A010

TUNE-UP PROCEDURE

Tune the engine according to the procedures de-
scribed below.

5BUOTX-006

Battery '

1.
2.

Check the indicator sign on the top of the battery.
If the indicator sign is blue, the battery is normal,
If the blue indicator sign is not visible, then the elec-
trolyte level of the battery is low and/or the capac-
ity is insufficient.

. Add distilled water and/or recharge according to

the procedures described in Section 5.

. Check the tightriess of the terminals to ensure good

electrical connections. Clean the terminals and coat
the terminals with grease.

. Inspect for corroded or frayed battery cables.
. Check the rubber protector on the positive termi-

nal for proper coverage.

Air Cleaner Element
Visually check that the air cleaner element for exces-

sive dirt, damage or oil. Replace if necessary

Caution
Do not clean the air cleaner element with com-
pressed air.

Engine Oil

Check the engine oil level and condition with the ail
level gauge.

Add oil, or change it, if necessary.

1A—5



1A TUNE-UP PROCEDURE

4BG0O1A-009

Pulley

Belt

83U0TA-005

83U01A-008

98N (10kg, 22ip) TVater pump pulley

Alternator
drive puliey
Drive pulley
L
83UCTA-0O7

1A—6

Coolant Level

Check that the coclant level is near the radiator inlet
port, and that the level in the reserve tank is between
the FULL and LOW marks.

Add coolant i the level is low.

Warning

Never remove the radiator cap while the en-
gine is hot.

Wrap a thick cloth around the cap and care-
tully remove the cap.

Drive Belt

1. Check that the drive belt is positioned in the pul-
ley groove.

2. Check the drive belt for wear, cracks, or fraying.

3. Check the pulley for damage.

Inspection of belt tension
Check the drive belt tension by using the tension

gauge.

Standard tension N (kg, Ib)
Belt New Used
491—589 422491
Alearmator (80—60, 110—132) | (43—50, 95-110)
LG 491—589 422461
(5080, 110—132) | (43—50, 95110}
P/3 491589 422491
(50—60, 110—132) | (43—50, 95—110)
491—589 T 4p2—491
| A/C and PIS (50—80, 110—132) | (4350, 95—110)

Inspection of belt deflection .
Check the drive belt deflection by applying moder-
ate pressure (98 N, 10 kg, 22 |b) midway between

the pulleys.

Alternator drive beit
New: 8—8 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)




TUNE-UP PROCEDURE

A/C drive helt

Idler pulley New: 8—8 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)

) Air conditioner
Drive pulley compressor pulley

83U01A-008
Power steering P/S oil pump drive belt
Qil pump
pulley _ New: 8—9 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)
Drive pulley
83UC1A-009

Power steering A/C and P/S oil pump drive belt

Oil pump
puliey

98N (10kg, 22Ib) @

compressor pulley

New: 8--9 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)

Adjustment of beit deflection

‘83U01A-010 .
Altarnator drive belt

1. Loosen the alternator mounting bolt A and adjust-
ing bolt B.

2. Lever the alternatcr outward and apply tension to
the belt.

3. Tightery the adjusting bolt B.

Tightening torque: - &
19—26 N'm (1.9—2.6 m-kg, 14—19 ft-lb)

4, Tighten the mounting bolt A.

Tightening torque:
37--52 N-m (3.8—5.3 m-kg, 27-—38 ft-Ib)

S3U01A-011 . .
5, Recheck the belt tension or defiection.

1A—7



1A TUNE-UP PROCEDURE

83U01A-012

P/S P/S - A/C

83U01A-013

Wear and adhesion of carbon

Burnt condition

Damage and
deterioration

Damage

63U01X-010

4BGO1A-01S

1A—8

AJC drive belt

1. Loosen the idier pulley lock bolt A.

2. Adjust the belt tension and deflection by turning
the adjusting bolt B.

3. Tighten the idler pulley lock boit A.

Tightening torque:
31—46 Nm (3.2—4.7 m-kg, 24—34 ft-1b)

P/S oil pump drive belt, A/C and P/S oil pump drive

belt

1. Loosen the mounting bolt A and adjusting bolt lock
nut B,

2. Adjust the belt tension and deflection by turning
the adjusting bolt C.

3. Tighten the adjusting boit lock nut B and mount-
ing bolt A.

Tightening torque:
Boit A: 31—46 N-m
(3.2—4.7 m-kg, 24—34 ft-Ib)
Nut B: 36—54 Nm
(3.7—5.5 m-kg, 27—40 ft-Ib)

Spark Plug

Check the following points, c¢lean or replace if
necessary.

1. Damaged insulation

2. Worn electrodes

3. Carbon deposits

4. Damaged gasket

5. Burnt spark insulator

8. Flug gap

Standard plug gap:
1.00—1.10 mm (0.039—0.043 in)

Distributor Cap

Check the following points. If necessary, replace the
distributor cap.

1. Cracks, carbeon deposits

2. Burnt or corroded terminals

3. Worn distributor center contact



TUNE-UP PROCEDURE TA

Cracks or R
damage Y

""-'-'.fg_r!..l/}

3
-

4BGO1A-018

83U01A-014

83UQ1A-018

4BGO1A-012

High-tension Lead

Check the following points, if necessary clean or
replace.

1. Damaged lead

2. Carbon deposits

Hydraulic Lash Adjuster

Note

Tapet noise may occur if the engine is not
operated for an extended period of time. The
noise should disappear after the engine has
reached normal operating temperature.

1. Check for tappet noise, if noise exsists, check the
followings:
(1) Engine oil condition and level
{(2) Engine oil pressure {Refer to section 2A)

2. If the noise does not disappear, check for move-
ment of the HLA by pusning down each rocker arm
by hand. :

3. If the rocker arm moves down, replace the HILA.
(Refer to page 1A—61)

Compression

1. Warm up the engine to operating temperature.

2. Turn it off for about 10 minutes to reduce the ex-
haust pipe temperature.

3. Remove all spark plugs.

4. Disconnect the primary wire connector from the
ignition coil.

1A—9



1A TUNE-UP PROCEDURE

83UC1A-016

83U ACTT

83U01A-018

BIUO1A-C1S

1A—10

8.
9.

10.

. Connect a compression gauge to the No. 1 spark

plug hole.

. Fully depress the accelerator pedal and crank the

engine,

. Check whether the gauge reads within the limits,

Standard compression:

1,324 kPa (13.5 kg/cm?, 192 psi)
Compression limit: ,

932 kPa (9.5 kg/cm?, 135 psi)

Check each cylinder.

Refit the primary wire connector securely tc the ig-
nition coil.

Instail the spark plugs and high-tension leads.

Ignition Timing

oM NS

. Warm up the engine and run it at idle.

. Turn all electric loads CFF.

. Connect a timing light tester.

. Disconnect the vaccum hose from the vacuum

control, and piug the hose.

. Discannect the biack connector at distributor,
. Check that the ignition timing mark (yellow) on the

crankshaft pulley and the timing mark on the tim-
ing belt cover are aligned.

Ignition timing: 2 = 1° BTDC

. If necessary, adjust the ignition timing by turning

the distributor.

. Reconnect the vacuum hose and the black con-

nector at distributor.

Idle Speed

1.
2.

3.

Connect a tachometer to the engine.

Turn off all lights and other unnecessary electrical
loads.

Check the idie speed. If necessary, turn the air ad-
just screw and adjust to specifications.

ldle speed
MTX: 850 + 50 rpm (in neutral)
ATX: 850 = 50 rpm (in ‘“‘P”’ range)



ON-VEHICLE MAINTENANCE (TIMING BELT) 1A

ON-VEHICLE MAINTENANCE

TIMING BELT
Removal
1. Disconnect the battery negative cable.
2. Remove the parts in the numbered sequence shown in the figure.
83U014-020

.7-<

\\\'!.
5

;Z.B
iy f‘
220
e

4

\

T
MY

AN
D

(e

3
=
7

83U01A-021
i. Engine side cover 5. Crankshaft pulley and baffle plate
2. A/IC and P/S drive belt and puliey 6. Upper and lower timing belt cover
3. Alternator and alternatar drive belt 7. Timing beit tensioner and spring
4. Water pump puliey 8. Timing beit
Note

Remove the No.3 engine mount installation nuts and lower the engine to remove A/C and
P/S pulley and the crankshaft pulley.

1A—11



1A ON-VEHICLE MAINTENANCE (TIMING BELT)

~ Timing
mark
63UD1X-018
Mark the —
direction of /P
rotation
83T A131
g _7Damage,
*ﬂlllllﬁk wear
|
g
o
:|I|‘l!!"!|
i
83U01A-022

4BGO1A-031

1A—12

Before removing the timing belt, do the following:

1. Turn the crankshaft to align the matching mark of
the camshaft pulley with the cylinder head and the
cylinder head cover timing mark.

2. Mark the direction of rotation on the timing belt.

Note
The direction arrow is so the belt can be rein-
stalled in the same direction.

3. Remove the timing belt.

Caution
Do not allow any oil or grease on the timing

belt.

Inspection

Refering to page 1A—49, inspect the following parts:
1. Timing belt

2. Timing belt tensioner and spring

3. Timing belt pulley

4, Camshatft pulley

installation
1. Be sure that the timing mark on the timing beft pul-

ley is aligned with the matching mark.



ON-VEHICLE MAINTENANCE (TIMING BELT) 1A

Cylinder head
cover

Cylinder head

Matching mark

63U01X-021

61G01X-100
Matching =
mark
sion side
‘\\
A%
Tensioner LJ :
lock bolt 12
83U01X-137

2. Be sure that the matching mark on the camshaft

pulley is aligned with the cylinder head cover
matching mark. If it is not aligned, turn the cam-

shaft to align.

3. Install the timing belt tensicner and spring. Tem-

porarily secure it so the spring is fully extended.

4. Install the timing beit.

Caution
a) The timing belt must be reinstalled in the

same direction of previous rotation if it is

reused.
b) Be sure that there is no oil, grease, or dirt

on the timing belt,

Note
Remove all spark plugs for easier rotation.

5. Turn the crankshaft twice in the direction of rota-

tion. {Clockwise)

6. Check that the timing marks are correctly aligned.

If not repeat the above-mentioned procedure.

7. Loosen the tensioner lock bolt and apply tension

to the beit.

1A—13



1A ON-VEHICLE MAINTENANCE (TIMING BELT)

83U0TA-129

B83L01A-023

cover

83U01A-130

1A—14

BIUD1A-C24

8,

10.

11.

12.

13.

14.

18.

16.
17.

Tighten the timing belt tensioner to specification.

Tightening torgue:
19—26 N'm (1.9—2.6 m-kg, 14—19 ft-Ib)

. Turn the cranksha#t twice in the direction of rota-

tion and check the matching marks for alignment.

Measure the tension between the crankshaft pul-
ley and the camshaft pulley.

If the timing belt tension is not correct, temporarily
secure tensioner lock bolt so the spring is fully ex-
tended and repeat steps 5—9 above or replace
the tensioner spring.

Timing belt deflection:
12—13 mm {0.47—0.51 in)
/98 N (10 kg, 22 Ib)

Caution
Be sure not to apply tension other than that
of the tensioner spring.

install the lower and upper timing belt cover.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 6995 in-lb)

Install the spark plugs.

Tightening torque: _
15—23 Nm (1.5—2.3 m-kg, 1117 ft-lb)

Install the baffle plate and the crankshaft pulley.

Tightening torque: 12—17 N'm
(1.25~-1.75 m-kg, 109—152 in-Ib)

Install the No.3 engine mount bracket.

Tightening torque:
60—85 N'm (6.1—8.7 m-kg, 44—863 ft-Ib)

Install the drive belt and adjust the belt tension (refer
to page 1A—8). :

Install the engine side cover.

Connect the battery negative cable.



ON-VEHICLE MAINTENANCE (CYLINDER HEAD) 1A

CYLINDER HEAD
"Removal

Warning
Release the fuel pressure {(Refer to FUEL. PRESSURE RELEASE of FUEL SYSTEM section).

1. Disconnect the battery negative cable.
2. Drain the coolant.
3. Remave the parts in the numbered sequence shown in the figure.

83U01A-025
© 83U01A-026
1. Air cleaner assembly 9. High-tension leads 18. Exhaust manifold insulator
2. Oil level gauge 10. Distributor 17. Exhaust manifold
3. Accelerator cable and 11. Spark plugs 18. Watér pump pulley
cruise control cable 12. Engine hanger and ground  19; Upper timing belt cover
4. Fuel hoses wire 20. Timing belt
5. Heater hoses 13. Upper radiator hosea 21, Cylinder head cover
8. Brake vacuum hose 14. Water bypass hose and 22. Camshaft pulley
7. Canister hose bracket 23. Cylinder head bolts
8. Engine harness connectors 15. Intake manifold assembly 24. Cylinder head

25. Thermostat assembly

1A—15



1A ON-VEHICLE MAINTENANCE (CYLINDER HEAD)

4BGO1A-051

.~ Matching

mark

61G01X-009

BaUOTA-133
Mark the —_____
direction of 7"
rotation

1A—18

61G01X-011

Fuel hose
After disconnecting the inlet and return fuel hoses,
plug them.

Timing belt

1. Before removal of timing belt, turn the crankshart
to align the matching mark on the camshaft pul-
ley with the matching mark on the cylinder head
cover.

2. Loosen the timing belt tensioner lock bolt.
3. Pull the tensioner in the direction indicated by ar-

row and temporarily tighten the lock bolt.
4. Remove the timing beit.

Caution
Do not allow any oil or grease on the timing

beit,

5. Mark the forward direction arrow on the timing belt.

Note
Direction arrow is for reassembling the tim-
ing belt in the same direction.



ON-VEHICLE MAINTENANCE (CYLINDER HEAD) 1A

61G01X-108

83U A-Q27

63U01X-033

B3LI01X-034F

Camshaft pulley

1. Remove the cylinder head cover.

2. Hold the camshaft using a suitable wrench on the
cast hexagon.

3. Remove the camshaft pulley,

Disassembly of Cylinder Head
Refer to page 1A—32

Inspection
Refer to page 1A—37

Assembly
Refer to page 1A—59

installation
1. Thoroughly remove alt dirt and grease from the top

of the cylinder block with a rag.
2. Place the new cylinder head gasket in position.

3. Install the cylinder head, and tighten the cylinder
head bolts gradually in the order shown in the
figure.

Tightening torque:
75—81 Nm (7.7—8.3 m-kg, 56—60 ft-lb)

1A—17



1A ON-VEHICLE MAINTENANCE (CYLINDER HEAD)

Dowel pin and pin groove
A L el R e

=

&N i_] v
_":L :;‘-\:r }’ )
co A T D AL
Timing marké‘if\\ \\)’\‘—? ey
83U01A-028

83U01A.029

83U01A-080

B3U01A-031

1A—18

4. Install the camshaft pulley onto the dowell pin and
keyway with the matching mark straight up, so that
the timing marks on the camshaft pulley and cyl-

inder head align.

Tightening torque:
49-~61 Nm (5.0—6.2 m-kg, 36—45 fi-lb)

5. Apply a coat of sealant to the cylinder head cover

as shown in the figure.

6. lInstall the cylinder head cover.

Tightening torque:
5—9 Nm (0.5—0.9 m-kg, 43—78 in-lb)

7. install the timing belt (Refer to page 1A—11).



ON-VEHICLE MAINTENANCE (CYLINDER HEAD) 1A

83U01A-033

83U01A-034

33U01A-035

8. Install the upper timing belt cover.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 6995 in-lb)

9. Install the water pump pulley.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—85 in-lb)

10. Install engine ground, front and rear engine
hanger.

Tightening torque:
Front: 37—63 N'm
(3.8—6.4 m-kg, 27—46 ft-Ib)
Rear: 19—30 Nm
(1.9—3.1 m-kg, 1422 ft-Ib)

11. Install the exhaust manifold.

Tightening torque:
16—23 Nm (1.6—2.3 m-kg, 12—17 ft-Ib)

12. Install the exhaust manifold insulator.
13. Install the water bypass hose bracket.
14. install the intake manifold assembly.

Tightening torque:
19—26 Nm (1.9-2.6 m-kg, 14—19 ft-ib)

15. Install the thermostat assembly. (Refer to 1A—686.)
16. Connect the upper radiator hose.

Note
Position the hose clamp in the original loca-
tion on the hose and squeeze it lightly with
large pliers to ensure a good fit.

1A—19



1A ON-VEHICLE MAINTENANCE (CYLINDER HEAD)

Blade Matching mark

83U01A-036

B3UCIA037

83U01A-038

B83UG1A-039

1A—20

17,

18.

19.

20.
21,
22.

Align the distributor biade with the small oil holes,
then install the distributor by referring to Section 5.
Install the spark plugs.

Tightening torque:
15—23 Nm (1.5—2.3 m-kg, 11—17 ft-lb}

Instail the high-tension leads.

install the engine harness connectors.
Install the canister hoses.
Install the vacuum hoses.

. Install the brake vacuum hose.

. Install the heater hoses.

. Install the fuel hose.

.install the accelerator cable and cruise control

cable.

. Install the oil level gauge.

. Install the air cleaner assembiy.

. Filt the radiator with coclant,

. Perform the necessary engine adjustments refer-

ring to TUNE-UP PROCEDURE section.



ON-VEHICLE MAINTENANCE (VALVE seAL) 1A

VALVE SEAL

Removal

1. Disconnect the battery negative cable.

2. Remove each part in the numbered sequence shown in the figure. 61G01X-025

@

83U01A-040

1. Air intake pipe 6. Spring retainer
2. Upper timing belt cover bolt 7. Upper valve spring seat
3. Cylinder head cover 8. Vaive spring
4. Rocker arm and rocker shaft assembly 9. Lower valve spring seat
5. Thrust plate 10. Valve seal
Rocker arm and rocker shaft assembl
Front Rear 1. Remove the rocker arm and rocker sha¥t assem-
j ® @ 3 @ bly by gradually loosening the bolts in the order
. : l ~ shown in the figure.
Y 4 AR~ * | ((Jﬂ 2. Plug the oii drain hole with a rag to prevent the
i spring retainer from falling into the oil pan.

61Go1X-027

1A—21



1A ON-VEHICLE MAINTENANCE (VALVE SEAL)

49 BO12 QA0

83U01%-138

. 83UR1X-138

83U01X-140

Cylinder head side

61G01X-030

TA—22

Valve seal

1. Remove the thrust plate.

2. Install the 88T on the rocker arm shaft assembly
instaliation hole.

3. Position the piston of the valve seal to be replaced
at top dead center by turning the crankshaft puliey.

4. Remove the spring retainer by pressing down on
the SST.

5. Remove the vaive spring and spring seats {upper

and lower).
6. Remove the valve seal from the valve guide with

pliers or the SST (49 S$120 170).

Installation _

1. Apply a coat of engine ail to the inner surface of
the new valve seal.

2. Push it on gently, with the SST.

3. Instail the valve spring.

Note
Install the vaive spring with its narrow pitch
end toward the cylinder head.



ON-VEHICLE MAINTENANCE (VALVE SEAL) 1A

4. Install the spring retainer with the SST (49 BO12
0AQ), and lightly tap the end to confirm correct as-
sembly.

5. Install the thrust plate.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—85 in-lb)

61G01X-032

8. Install the rocker arm and rocker shaft assembly
on the cylinder head and tighten it gradually in the
order shown in the figure.

Front Rear

Note
Use the installation bolts for alignment when
installing.

Tightening torque:
22—28 N'm (2.2—2.9 m-kg, 16—21 ft-Ib)

61G01X-033
7. Apply a coat of sealant to the cylinder head cover
as shown in the figure.
8. Install the cylinder head cover.
Tightening torque:
Sealant W-_*:. ﬁev 0 uu 5"""9 N‘m (0-5""‘"0-9 m'kg, 43—78 in'lb)
lrv Li—gc ) A ’f o
~ A
83U01A-041

1A—23



T A ON-VEHICLE MAINTENANCE (VALVE SEAL)

9, Install the upper timing belt cover bolt.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-lb)

10. Install the air intake pipe.

83U01A-042

1A—24
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REMOVAL AND INSTALLATION

Warnig

Release the fuel pressure (Refer to FUEL PRESSURE RELEASE of FUEL SYSTEM section).

1. Disconnect the battery negative cabie.

2. Drain the engine oil, transaxle ¢il and coolant.

3. Remove the parts in the numbered seguence shown below.
4. Instali in the reverse order of removal.

83U01A-043

1. Battery and battery carrier 7.
2. Air cleaner assembly 8.
3. Qil level gauge 9.
4. Cooling fan and radiator 10,

assembly 11,
5. Accelerator cable and 12.

cruise control cable (jf 13.

equiped) 14,

6. Speedometer cable

15.

Fuel hoses

Heater hoses

Brake vacuum hose

3-way solenoid valve hoses
Canister hose

Engine harness connectors
Engine ground

Upper and lower radiator
hose

Exhaust pipe

83U01A-044

16. A/C compressor
(if equipped)
17. P/S oil pump (if egquipped)
18. Driveshafts
19. Clutch control cable (MTX)
20. Shift control rod (MTX) or
shift control cable (ATX)
21. Under cover
. Side cover
. Engine mount

1A—25
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4BGO1A-080

83U01A-045

83U01A-046

1A-26

Fuel Hose :
After disconnecting the fuel hoses (iniet and return),
piug them to aveid fuel leakage.

A/C Compressor

Remove the compressor, and then, with the high-
pressure and low-pressure hoses still connected to
it, secure the compressor as shown in the figure.

P/S Pump
Secure the P/S purnp as shown in the figure. Be care-

ful not to damage the pipe when the engine is re-
moved and installed.

Hose Clamp
1. Position the hose clamp in the original location on

the hose.
2. Squeeze the clamp lightly with large piiers to en-
sure a good fit.
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Engine Mount Torque Specification
After installing the engine into the engine room, tighten the engine mount boits to the specified torque.

§3—93 N-m
{6.4—9.5 m-kg, 46—69 #-Ib)

For ATX

18—26 N-m
(1.8—2.7 m-kg, 186—26 fi-1b)

63—93 N-m X
(1.8—2.7 m-kg,
18—26 ft-Ib) 6085 N-m
(6.1—8.7 m-kg, 44—863 f1- u:) 3148 N-m
(3.2—4.7 m-kg,
For MTX 23—34 ft-1b}
50—61 Nm

{5.1—6.2 m-kg, 37—45 it- Ib)

/(//

6489 N-m
(6.5—9.1 m-kg, 47—66 fi-ib)

83U01A-047

Steps After Installation

1. Adjust the drive belt tension. (Refer to 1A—6)
2. Fili the radiator and sub tank with coolant.

3. Fill the engine with engine oil.

4. Fiil the transaxle with transaxle oil.

Check Engine Condition

1. Check for leaks.

2. Perform engine adjustment as necessary.
3. Perform a road test.

4. Recheck the oil and cootant levels.
83U01A-048

1A—27
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DISASSEMBLY

Disassembly Note
1. Care should be taken during the disassembly of any part or system to study its order of assembily. —

Any deformation, wear, or damage also should be noted.

2. Code all identical parts (such as pistons, piston rings, connecting rods, and valve springs) so that
they can be reinstalled in the position from which they were removed.

3. After steam cleaning the parts, use compressed air to blow off any remaining water.

4. Remove the parts in the order shown in the figure.

Disassembly of Engine Auxiliary Parts

53U01X-056

1A—28
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1. Engine mount and engine bracket
2. A/C compressor bracket

3. P/S pump bracket

4. Alternator

5. Coolant bypass pipe and hose

6. Thermostat cover and thermostat

83U01A-080

7. Exhaust manifold and gasket
8. High-tension leads, spark plugs and dis-
tributor
9. Intake manifold assembly and gasket
10. Qil filter
11. Ol pressure switch

83UCTA-048

Engine hanger
After removing the exhaust manifold, install the en-

gine on the SS8T.

1A—29
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Disassembly of front of Engine

1. Waterpump pulley

2.Crankshaft pulley and baffle piate
3. Upper timing beit cover

4.Lower timing belt cover

1A--30

83U01A-051

5. Timing belt tensioner and spring
6. Timing belt

7. Timing belt pulley

8. Water pump and coolant inlet pipe
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Mark the
direction of
rotation

83U01A-134

49 E301 060

83U01X-143

Timing belt

1. Remove the tensioner spring after loosening the
tensioner lock bolt.

2. Mark the direction of rotation on the timing belt.

3. Remove the timing belt.

Caution
Do not allow any oil or grease on the timing
beit.

Crankshaft pulley and timing belt pulley
Set the 8ST to the flywheel. Remove the crankshaft
pulley and the timing belt pulley.

1A—31



1A bisassemBLy

Disassembly Related to Cylinder Head

Note
During disassembly, inspect the camshaft end play, camshaft bearing oil clearance refer-
ring to INSPECTION AND REPAIR section

83U01A-052

1.Cylinder head cover 8. Spring retainers

2 .Rocker arm and rocker shaft assembly 9. Upper spring seats
3.Thrust plate 10. Valve springs

4 .Camshaft puliey 11. Lower spring seats

5 .Camshaft 12. Valves

8 .Cylinder head bolts 13. Valve seals

7 .Cylinder head . 14. Cylinder head gasket

1A—32
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Front Rear
© ® ©® ® a
i

~ L Y

4BGO1A-085

83U01A-052

Rear

4BGO1A-096

49 $120 222

83U01B-042

Rocker arm and rocker shaft assembly

1. Loosen the bolts gradually in the sequence shown
in the figure.

2. Remove the rocker arm and rocker shaft assem-
bly with bolts.

Caution
Do not mix up the various parts of the rocker
arm and rocker shaft assembly.

Camshaft pulley
1. Hold the camshaft using a suitable wrench on the

cast hexagon.
2. Remove the camshaft pulley.

Cylinder head bolt
Remave the cylinder head bolts in the numbered or-

der shown in the figure. Loosen them gradually, in
order.

Valve
Remove the valves from the cylinder head with the

SST.

1A—33
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Disassembly Related to Lubrication System and Flywheel

1.Cluteh cover (MTX), Backing plate (ATX)
2.Clutch disc (MTX), Drive plate (ATX)
3.Flywheel (MTX), Adaptor (ATX)

4 End plate

83U01X-144

1A—34

83U01A-054

5. Qil pan

6. Ol strainer
7. Rear cover
8. Qit pump

Clutch cover and flywheel
Remove the clutch cover and fiywheel with the SST
as shown in the figure.
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Disassembly Related to Crankshaft and Piston

Note

During disassembly, inspect the crankshaft end play, main journal bearing oil ciearance,
connecting rod bearing oil clearance, connecting rod side clearance referring to ASSEM-
BLY section.

83U01A-055

1. Connecting rod caps 5. Main bearing caps
2. Connecting rod bearings 6. Crankshaft

3. Connecting rod and piston pin 7. Main bearings

4, Piston rings 8. Cyilinder block

1A—35



1A pisassemsLy

83U01A-056
To remove {}
— 49 8134 042
Piston pin '

Connecting rod

49 8134 045

B 49 8134 041

83U01A-057

B83U01X-065

1A-—36

Piston and connecting rod

1. Check the oscillation torgue of the connecting rod
as shown in the figue. If the large end does not
drop by its own weight, replace the piston and/or
piston pin.

2. Remove the piston pin with the 88T as shown.

Flywheel pilot bearing
Use suitabie pipe and punch out to the crankshaft

side of the flywheel, as shown in the figure.
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INSPECTION AND REPAIR

1. Clean all parts, taking care to remove any gasket fragmenits, dirt, oil or grease, carbon, moisture

residue, or other foreign material.
2. Inspect and repair in the order specified.

Caution

Be careful not to damage the joints or friction surfaces of aluminum alloy components such

as the cylinder head or pistons.

B3U01A-059

83U01A-CE0

83U01A-061

83U01A-058

Cylinder Head :

1.
2.

Inspect the cylinder head for damage, cracks, and
leakage of water or oil, repiace if necessary.
Measure the cylinder head distortion in the six
directions shown in the figure.

Distortion: 0.15 mm (0.006 in) max.

. If the cylinder head distortion exceeds specifica-

tion, grind the cytinder head surface.
If the cylinder head height is not within specifica-

tion, replace it.

Height:
107.4—107.6 mm (4.228—4.236 in)

Grinding: 0.20 mm (0.008 in) max.

Note

Before grinding the cylinder head, first check
the following and replace the head if
necessary.

* Sinking of valve seat

« Distortion of manifold contact surface

¢ Camshaft oil clearance and end play

. Measure the manifold contact surface distortion in

the six directions shown in the figure.

Distortion: 0.15 mm (0.006 in) max.

. If distortion exceeds specification, grind the sur-

face or replace the cylinder head.

1A--37
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%\Stem tip

P

thickness

[

, Valve face
Margin o )1\ angie
T

N 45°

68G018-080

_éb

83U01A-082

83UC1A-063

Valve guide

1_-Valve stem

Clearance

1A-—--38

83U01A-064

Valve and Valve Guide

1. Inspect each valve for the following, replace or
resurface as necessary. :
(1) Damaged or bent stem
(2) Roughness or damage to the face
(3) Damage or uneven wear of the stem tip

2. Check the valve head margin thickness, replace
if necessary

Margin thickness
IN : 0.5 mm (0.020 in) min.
EX: 1.0 mm (0.039 in) min.

3. Measure the valve length.

Length
IN : 103.77 mm (4.0854 in)
EX: 102.67 mm (4.0421 in})

4. Measure the valve stem diameter.

Diameter
IN: 6.970--6.985 mm (0.2744—0.2750 in)
EX: 6.965—6.980 mm (0.2742—0.2748 in}

5. Measure the valve guide inner diameter.

Inner diémeter
IN: 7.01—7.03 mm (0.2760—0.2768 in)
EX: 7.01—7.03 mm (0.2760—0.2768 in)

6. Measure the valve stem to guide clearance.
(1) Method No. 1
Subtract the valve stem measurement from the
carresponding valve guide inner diameter
measurement,

pa—
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.............

B3U01A-065

69G018-093

49 0249 010A g

83LC1A-0686

A L S0 (]

83U01A-135

(2) Method No. 2
Measure the valve stem play at a point close
to the valve guide with the valve lifted off the
valve seat.

Clearance
IN : 0.025—0.060 mm (0.0010—0.0024 in})
EX: 0.030—0.065 mm (0.0012—0.0026 in)
Maximum: 0.20 mm (0.0079 in)

7. If the clearance exceeds the maximum, replace the
valve and/or valve guide.

Replacement of valve guide

Removal '

1. Gradually heat the cylinder head in water to ap-
prox. 90°C (190°F).

2. Remove the valve guide from the side opposite the
combustion chamber with the SST.

3. Remove the vaive guide clip

Installation

1. Fit the clip onto the valve guide,

2. Gradually heat the cylinder head in water to ap-
prox. 90°C (190°F).

3. Tap the valve guide in from the side opposite the
combustion chamber until the clip contacts the cyl-
inder head with the 88T (49 0249 010A).

1A—38
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Vaive guide

Clip

Cylinder head

83U01A-067

IN EX

69G018-098

B83U0TA-136

1A—40

4. Check that the protusion height (dimension A in

the figure) is within specification.

Height:
13.2—13.8 mm (0.520—0.543 in)

Note

Although the shapes of the intake and exhaust
valve guides are different, use the exhaust
valve guide on both sides as a replacement.

Valve Seat

1.

inspect the contact surface of the valve seat and
valve face.

{1} Roughness

(2) Damage

. If necessary, resurface the valve seat using a 45¢

valve seat cutter and/or resurface the valve face.

. Apply a thin coat of prussian blue to the valve face.
. Check the vaive sealing by pressing the vaive

against the seat.

(1) If blue does not appear 360° around the valve
face, replace the valve.

(2) It blue does not appear 360° around the valve
seat, resurface the seat.
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5. Check the seat contact width and valve seating po-
sition on the valve face.

Width:
1.1—1.7 mm (0.043--0.067 in)

t cont . .
Seat contact 6. Check that the valve seating position is at the cen-

“f /\ ter of the valve face.

83U01A-069
(1) If the seating position is too high, correct the
valve seat using a 75° cutter, and a 45° cutter.
(2) If the seating position is too low, correct the
valve seat using & 35° (IN) or 15° (EX), and

a 45° cutter.
700 7. Seat the valve to the valve seat using a lapping
75° compound.
45° 45°
15¢ 35°
EX IN
83U01A-070

8. Check the sinking of the valve seat.
Measure protruding tfength {dimension “L"") of the
valve stem.

Dimension “'L’’: 39.0 mm (1.535 in)
(1) If “L" is as below, it can be used as it is.
39.0—39.5 mm (1.535—1.555 in)

—*?::'“-" (2} If*“L" is as below, insert a spacer between the

T = 6 (o N spring seat and cylinder head so that “L"" will
{{\5_‘ B p— be as specified.
g 2oL - /
ARETNAN 39.5—40.5 mm (1.555--1.594 in)
B3UO1A-071 (3} If “L" is more than as below, replace the cyl-
inder head.

40.5 mm (1.594 in) or more

Valve Spring
1. Inspect each valve spring for cracks or damage.

2. Check the free length and angle, replace if
necessary.

Free length
Standard: 43.7 mm (1.720 in)
Minimum: 42.3 mm (1.665 in)

83U01A-072

1A—41
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l- Angile limit

pasany

83U01A-073

l(mg%[l

83UQ1A-074

13

S3U01A-078

1A—42

83U01A-076

Angle: 1.5 mm (0.059 in) max.

Camshaft
1. Set the front and rear journals on V-blocks.
Check the camshaft runout, replace if necessary.

Runout: 0.03 mm (0.0012 in) max.

2. Check the cam for wear or damage, replace if
necessary.
3. Check the cam Iobe height at the two places as

shown,

Height
IN : 36.38—36.53 mm (1.432-1.438 in)
EX: 36.38—36.53 mm (1.432—1.438 in)
Minimum
IN: 36.23 mm (1.426 in)
EX: 36.23 mm (1.426 in)

4. Measure wear of the journals in X and Y directions
at the two places shown.

Diameter
Front and rear:
43.440—43.465 mm (1.7102—1.7112 in)
Center:
43.410—43.435 mm (1.7091—1.7100 in)

QOut-of-round: 0.05 mm (0.002 in) max.
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5. Measure the oil ciearances between the camshaft
and cytinder head.
(1) Remove any cii or dirt from the journals and
the camshaft bore.
(2} Measure the camshaft bore diameter.

Diameter:
43.500--43.525 mm (1.7126—1.7135 in)

83U01A-Q77

(3} Subtract the journal diameter from the bore di-
ameter.

Qil clearance
Front and Rear
0.035~0.085 mm (0.0013—0.0033 in)
Center:
0.065—0.115 mm (0.0026—0.0045 in)
Maximum: 0.15 mm (0.0059 in)

(4) Ifthe clearance exceeds the maximum, replace
the camshaft or cylinder head. _
83U01A-078

8. Measure the camshaft end play. If it exceeds the
maximum, replace the thrust plate or camshaft.

End play:
0.05—0.18 mm (0.0020—0.0071 in)
Maximum: 0.20 mm (0.0079 in)

83U01A-079

Rocker Arm and Rocker Arm Shaft

1. Check for wear or damage to the contact surface
of the rocker arm shaft or the rocker arm. Replace
if necessary.

2. Check the oil clearance between the rocker arm
and shaft, replace if necessary.
(1} Measure the rocker arm inner diameter.

Diameter:
18.000—18.027 mm (0.7087—0.7097 In)

83U01A-080

1A—43
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(2) Measure the rocker arm shaft diameter.

Diameter: :
17.859—17.980 mm (0.7070—0.7078 in)

{3) Subtract the shaft diameter from the rocker arm
diameter.

Qil clearance:
0.020—0.068 mm (0.0008—0.0027 in)
Maximum: 0,10 mm (0.0039 in)

83U01A-081

Hydraulic L.ash Adjuster (HLA)
Check the HLA face for wear or damage, replace if
necessary.

Caution
Do not remove the HLA unless necessary to
prevent damage to the ‘O’ ring.

68GD1A-118

Cylinder Block

1. Check the cylinder block, repair ar replace if
necessary.
(1) Leakage damage
(2} Cracks
{3) Scoring of wal

2. Measure the distortion of the top surface of the cyl-
inder block in the six directions shown in figure.

Distortion: 0.15 mm (0.006 in) max.

69G01A-117

3. if the distortion exceeds the maximum, repair by
grinding, or repiace the cylinder block.

Grinding: 0.20 mm (0.008 in) max.

BIGO1A-118

1A—44
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4. Measure the cylinder bore in directions X and Y
at three levels in each cylinder as shown,

6\53_]?0 _——'“—A*“":Lr Cylinder b?re mm (in)
7 7 Size Bore
- oy
A Pa - 025 0010 versze | 1825078289
R I T 0.50 (0.020) oversize (73%59%05:?%%)

83U01A-082

(1) If the difference between the measurement A
and C exceeds the maximum taper, rebore the
cylinder to oversize.

Taper: 0.019 mm (0.0007 in) max.

83U01A-083

(2) If the difference between the measurement X

/\)L_ and Y exceeds the maximum out-of-round, re-
) bore the cylinder to oversize. ‘

O V0
[/ AV Out-of-round: 0.019 mm (0.0007 in) max.
Caution
The boring size should be the same for all
0\ A\ cylinders.
O T O

83U01A-084

5. Ifthe upper part of the cylinder wall shows uneven
wear, remove the ridge using a ridge reamer.

69GO1A-122

1A—45
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83LC1A-085

—=|~—Clearance
83U01A-0B6

83101 A-087

]
i

ston ring

B3U01A-088

1A—48

Piston

1.
2.

Inspect the outer circumferences of all pistons for
seizure or scoring, replace if necessary.
Measure the outer diameter of each piston at a right
angle (80°) to the piston pin, 16.5 mm {0.650 in)
below the il ring land lower edge.

Piston diameter mm {in)

Size Diameter

77.954—77.974
Standard (3.0690--3.0698)

78.204—78.224
(3.0789--3.0797)

78.454--78.474
(3.0887—3.0895)

0.25 (0.010) oversize

0.50 (0.020) oversize

. Check the piston to cylinder ciearance.,

Clearance:
0.026-—0.065 mm {0.0016—0.0026 in)
Maximum: 0.15 mm (0.0059 in)

. Ifthe clearance exceeds the maximum, replace the

piston or relzore the cvlinder to oversize.

Note )
If the piston is replaced, replace the piston
rings also.

Piston and Piston Ring

1.

Measure the pisten ring to ring land clearance
around the entire circumference using a new pis-
fon ring.

Clearance (Top and Second):
0.030—0.065 mm (0.0012—0.0026 in)
Maximum: 0.15 mm (0.006 in)

. If the clearance exceeds the maximum, replace the

piston.

. Inspect the piston rings for damage, abnormal

wear, or breakage, replace if necessary.

. Insert the piston ring into the cylinder by hand and

push it to the bttom of the ring travel in using the
piston.
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5. Measure each piston ring end gap using a feeler
gauge, replace if necessary.

End gap
Top : 0.20—0.40 mm (0.008—0.016 in)
Second: 0.15—0.30 mm (0.006—0.012 in)
Cil raif : 0.20—0.70 mm (0.008-—0.028 in)
Maximum: 1.0 mm (0.039 in)

83U01A-089

Piston and Piston Pin
1. Measure the piston pin hole diameter in X and Y
directions at four places.

Diameter:
19.988--20.000 mm (0.7869—0.7874 in)

X 2. Measure the piston pin diameter in the same
manner.

Y Diameter:
19.974—19.980 mm (0.7864--0.7866 in)

83LI01A-Q90

3. Check the piston pin to piston clearance.
X

l Clearance:
—((?—-Y 0.008--0.026 mm (0.0003—0.0010 in)
4. If the clearance exceeds the maximum, replace the

A‘D piston and/or piston pin.

I A
1:%

§ ="

s
sk

‘-.CJ
N

B83U0T1A-0H

Connecting Rod
1. Measure the connecting rod small end bore.

Diameter:
19.948—198.961 mm (0.7854~-0.7859 in)

2. Check the interference between the small end
bore and pision pin.

Interference:
0.013—0.032 mm (0.0005—0.0013 in)

83U01A-002
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68G01B-115

g9G01B-116

B3UD1A-083
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83L01A-094

1A—48

3. Check each connecting rod for bending or twist-
ing, if necessary replace or repair.

Bend: 0.04 mm (0.0016 in) max.
Twist: 0.04 mm (0.0016 in) max.

Crankshaft

1. Check the journals and pins for damage, scoring,
or oil hole clogging.

2. Set the crankshaft on V-blocks.

3. Check the crankshaft runout at the center iournal,

repltace if necessary.

Runout: 0.04 mm (0.0016 in) max.

4. Measure each journal diameter in X and Y direc-
tions at two places.

Main journal
Diameter:
49.938—49.956 mm (1.9661—1.9668 in)
Minimum: 49.89 mm (1.964 in)
QOut-of-round: 0.05 mm (0.0020 in) max.

Crankpin journal
Diameter:
44.940—44.956 mm (1.7693—1.7699 in)
Minimum: 44.89 mm (1.7673 in)
Out-of-round: 0.05 mm (0.0020 in) max.
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_ 5. If the diameter is below the minimum, grind the
Crankpin journals 1o match undersize bearings.

Undersize bearing:
0.25 mm (0.010 in), 0.50 mm (0.020 in)

Main journal diameter undersize mm {in)
Bearing size Journal diameter ]
0.25
undersize 49.688—48.706 (1.9562—1.9569)
0.50
Main journal undersize 49.438—49.456 (1.0464—1.9471)

83U01A-085

Crankpin journal diameter undersize mm (in)

Bearing size | Journal diameter
0.25 undersize | 44.690—44.706 (1.7594—1.7601)
0.50 undersize | 44.440—44.456 (1.7496—1.7502)

Caution
Do not grind the fillet roll.

Fiillet R

83UG1A-096
Main Bearing and Connecting Rod Bearing
Check the main bearings and the connecting rod
bearings for peeling, scoring, or other damage.
83U01A4-097
Timing Belt
1. Replace the timing belt if there is any oil or grease
on it.
Damage, 2. Check the timing belt for darmage, wear, peeling,
}\li;“l( _wear cracks, or hardening, replace if necessary.
Py
::I!H”f:
ll‘i
69G01B-121

1A—49
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2> S TR
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25mm (1.0in)

69G018-122

83UC1A-088
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(e Mele)
A
B83LI01A-099
)
69G018-128

TA—50

Caution

aj Never forcefully twist the timing belt. Do not
turn it inside out or bend it.

b) Be careful not to allow oil or grease on the
belt.

Timing Belt Tensioner and Idler Puliey

Check the timing beit tensioner and idler pultey for
smooth rotation or abnormal noise, replace if
necessary.

Caution

Do not clean the tensioner with cleaning
fluids. If necessary, use a soft rag to wipe it
clean, and avoid scratching it.

Timing Belt Tensioner Spring
Check the free length of the tensioner spring, replace

it necessary.

Free length:
64.0 mm (2.520 in)

Timing Belt Pulley and Camshaft Pulley
Inspect the pulley teeth for wear, deformation, or other
damage, replace the puliey if necessary.

Caution
Do not clean the pulley with cleaning fluids.
If necessary, use a rag to wipe it clean.

Timing Belt Cover (lower and upper)
Inspect the timing belt covers for deformation of
cracks, repiace if necessary.
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ASSEMBLY

Assembly Note

1. Be sure all paris are clean before reinstallation.

2. Apply new engine oil to all sliding and rotating parts.
3. Do not reuse gaskets or oil seals.
4. During assembly, inspect all critical clearances, enc plays and oil clearances.
5. Tighten bolts to the specified torques.
6. Replace bearings if they are peeling, burned, or otherwise damaged.

63U01X-093

To press in
. . 49 8134 042
Piston pin
Piston Connecting
¥ Piston
pin
49 8134 044
49 8134 041A
83U01A-100

4BG01A-142

4BG01A-136

Connecting Rod

1.
2.

Align the oil greove in the large end of the con-
necting rod opposite the "F’’ mark on the piston.
Apply a coat of engine oil to the circumference of
each piston pin and to the small end of each con-
necting rod.

. Set the 88T in position as shown in the figure.
. Insert the piston pin from the direction cf the "F”

mark on the piston.

. Press the upper part of the 88T (49 8134 042) with

a press to force in the piston pin.

. The piston pin should go in until the lower end of

the SST (49 8134 044) mests the bottom of the
SS8T (49 8134 041A).

Pressure force: 4.9—14.7 kN
(500—1,500 kg, 1,100-3,300 Ib)

. If the piston pin cannot be pressed in within the

spacified pressures, replace the piston pin or the
connecting rod.

. Check the opscillation torque of the connecting rod

as shown in the figure. f the large end does not
drop by its own weight, replace the piston and pis-
ton pin.

1A—51
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4BG01A-143

Oil ring

Off ring Oil ring (spacer)
{lower raily Qil ring (upper rail)

Qil ring (spacer)

4BGO1A-144

4BGO"A-145

Compression ring  Compression ring (No.2)
{No.1) ol 3 Compreassion
30 02 ring (No.1)
Piston
pin
!

Compression
ring (No.2)

§BU01X-208

1A—52

Piston Ring

1. Install the three-piece oil rings on the pistons.
(1) Apply engine oil to the oil ring spacer and rails.
(2) Install the oil ring spacer.
{3) Install the upper rail and lower rail.

Caution

a) After installation of the upper and lower
side rails, make certain they turn smoothly
in both directions.

b)Do not align the end gaps, stagger them.

2. Install the second and top ring.
{1) Apply a liberal coat of engine ail to the pistan
rings.
(2) Install the second ring to the piston first, then
the top one, using a piston ring insertion tool,
(commercially available).

Caution
The rings must be installed so the ““R’’ marks

face upward.

(3) Position the opening of each ring as shown in
the figure.
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73U01X-004

4BGO1A-147

G3U01X-096

a3uUd1A101

Crankshaft
1. Inspect the oil clearances of the crankshaft and

main bearings.

Caution
The main bearing with the oil grooves must
be installed in the cylinder block.

(1) Remove any foreign material and oil from the
journal and bearing.

(2) Install the main bearings and the crankshatt.

(3) Position the plasti-gauge on top of each jour-
nal (in the journal axial direction), away from
the oil hole.

(4) Setthe main bearing caps according to the cap
number and M mark, and tighten it.

Note
Do not rotate the crankshaft when measuring

the oil clearances.

Tightening torque:
54—59 N-m (5.5—6.0 m-kg, 40—43 ft-lb)

(5) Remove the main bearing cap, and measure
the plasti-gauge at each journal at the widest
point for the smallest clearance, and at the nar-
rowest point for the largest clearance.

Qil clearance:

0.024—0.042 mm (0.0009—0.0017 in)
Maximum:

0.10 mm (0.0039 in)

(8) If the oil clearance exceeds the limit, grind the
crankshaft and use undersize main bearings.

Undersize main bearings:
0.25 mm (0.010 in), 0.50 mm (0.020 in)

1A—B3
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2. Apply engine oil to the main bearings and main
journals.

3. Install the thrust bearings to the cylinder block side.

4. Instail the crankshaft, and install the main bearing
caps according ¢ the cap number and B mark. R

5. Inspect crankshaft end play.

End piay:

0.08—0.282 mm (0.0031—0.0111 in)
Maximum:

0.30 mm (0.012 in)

§3UJ01X-099

If end play exceeds the limit, adjust the end play with
thrust bearings.

Standard thickness:
2.50—2.55 mm (0.0984--0.1004 in)
Undersize width:
0.25 mm (0.010 in):
2.625—2.675 mm (0.1033—0.1053 in)
0.50 mm (0.020 in):
2.750—2.800 mm (0.1083—0.1102 in)

Note
Qil groove of the thrust bearing must face the
83UGCTA-102 crankshaft.

Piston and Connecting Rod Assembly

1. Apply engine ail to the cylinder walls, piston cir-
cumference, and rings.

2. Insert each piston and connecting rod inte the
cylinder block by using a piston insertion tool, (com-
mercialty availabie).

Caution
The pistons must be inserted so that the ““F’

~ marks face the front of the cylinder block.

P

4BGO1A-154

1A--54



assemeLy TA

83U01A-103

Matching mark

4BG01A-158

rMeasuring location

=

4BGO1A-157

B3U01X-102

Connecting Rod Cap
1. Inspect and adjust the connecting rod bearing and

crankshaft pin journal oif clearance hy the same
procedure used for the crankshaft and main bear-
ing oil clearance.

Connecting rod cap tightening torque:
47—52 N'm (4.8—5.3 m-kg, 35—38 ft-Ib)
Qil clearance:
0.028—0.068 mm (0.0011---0.0027 in)
Maximum:
0.10 mm (0.0038 in)
Undersize connecting rod bearing:
0.25 mm (0.010 in), 0.50 mm (0.020 in)

Caution

Be sure to align the matching marks on the
cap and on the connecting rod when install-
ing the connecting rod cap.

2. Check the side ciearance of the connecting rod.

Clearance: 0.30 mm (0.012 in) max.

Caution
The connecting rod side clearance must be
measured before instaliation.

3. Apply engine qil to the crankpin journal and con-

necting rod bearing.

4. Install the connecting rod cap to align the match-

ing mark and tighten it.

Tightening torque:
47--52 N'm (4.8—5.3 m-kg, 35—38 ft-ib)

Rear Cover
1. Apply engine oil to the rear cover, oil seal and ol

seal iip.

2. Press the oil seal into the rear cover.

1A—8E
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63U01X.103

4EG01A-1686

63U01X-104

B3JO1X-105

1A—56

3. Install the rear cover along with a new gasket.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-lb)

4. Cut away the part of the gasket that projects out
from the rear cover assembly.

Caution
Do not scratch the rear cover assembly.

End Plate
Instal the end piate.

Tightening torque:
8—11 Nm {(0.8—1.1 m-kg, 69—95 in-ib)

Oil Pump

1. Remove any dirl or grease from the contact sur-
faces of the cylinder block and oil pump with a rag.

2. Apply engine oit to the oil seal lip.

3. install new gasket.

Caution
Do not allow any sealant in the oil hole.
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4, Install the oil pump.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-Ib)

5. Remove any sealant which is squeezed out.

Oil strainer
Install the oil strainer along with a new gasket.

Tightening torque:
8—11 Nm {0.8—1.1 m-kg, 69—95 in-ib)

Qil Pan
1. Apply seatant to the shaded areas as in the figure.
2. Install the oil pan along with the gasket and stifener.

Tightening torque:
6—9 N-m (0.6—0.9 m-kg, 52—78 in-lb)

B3U01A-106

1A—-57
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83L01A-107

49 E301 060

83U01A-108

axle
side

83U01A-108

B3U01X-145

Fi
:

2.

ywheel (MTX)
. Tap the pilot bearing in with a suitable pipe and

hammer.
Apply sealant to the fiywheel bolts.

Caution

If reinstalling flywheel bolts, clean threads to
remove old sealant, apply new sealant and
tighten to specification.

if old sealant can not be removed, replace
bolts.

. Install the fiywheel, with the 88T while tightening.

Tightening torque:
96—103 Nm (9.8—10.5 m-kg, 71—76 ft-lb)

Drive Plate (ATX)
Install the drive plate along with the adapter and back-
ing plate with the SST.

Tightening torque:
96—103 Nm (9.8—10.5 m-kg, 71—76 fi-lb)

Clutch Disc and Clutch Cover
Ingtall the clutch disc and clutch cover with the ST,

and tighten the clutch cover.

Tightening torque:
18—26 N'm (1.8—2.7 m-kg, 13—20 ft-ib)

Note
Follow the clutch disc installation directions

exactly (See Section 6).

Valve Seal

1.

2.

Apply engine oil to the inner surface of the new

valve seal.
Install the valve seal onto the vaive guide with the

SST.

1A—58 323 Reviged 10/87
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Valve spring

Cylinder head side

o)
v
@

63U01X-091
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63U01X-092

4BGO1A-170

83U07A-110

Valve and Vaive Spring

1. Instali the lower spring seat.

2. Install the valve.

3. Install the valve spring and the upper spring seat.

Note
Install the spring with its narrow piich end

toward the cylinder head.

4. Install the spring retainer after compressing the
valve spring with the 8ST.

Cylinder Head
1. Tharoughly remove afi dirt and grease from the top

of the cylinder block with a rag.
2. Place the new cylinder head gasket in position.

3. Install the cylinder head.

Tightening torque:
76——81 Nm (7.7—8.3 m-kg, 56-—60 ft-Ib)

Caution
Tightening the bolts must be done gradually
and in the order shown in the flgure.

1A—59
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B83U01X-118

83U01A-111

B3UD1X-121

83Lo1Xx-122

1A—860

Camshaft Qil Seal

1. Apply a thin coat of engine oil to the camshaft oil
seal and cylinder head.

2. Tap the camshaft oil seal into the cylinder head.

Camshaft
Apply engine oil to the journals and bearings, then
insert the camshaft in position with the thrust plate.

Tightening torque:
8—11 N-m (0.8—1.1 m-kg, 6995 in-lb)

Camshaft Pulley
1. Install the camshatt puiley onto the dowall pin with
the pin groove facing straight upward.

Note
Be certain that the dowel pin of the camshaft
also faces straight upward.

2. Tighten the camshaft pulley belt. Held the camshaft
using a suitable wrench on the cast hexagon, as
shown.

Tightening torque:
49--61 N'm (5.0—6.2 m-kg, 3645 fi-lb)
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Qil reservoir

73G01A-076

No.1 cylinder No.4 cylinder

%@m é M%M @ Intake
Jrgeireps,.,

B3L01X-114
Ne.1 cylinder No.4 cylinder
intake
e ot
= = = ¥ —F)
Ik
Exhaust
A>B
83L/01X-1158

No.3, 4 cylinder

No.1, 2 cylinder
{IN & EX)

(IN & EX)

63U01X-116

Hydraulic Lash Adjuster (HLA)

1.

2.
3.

Pour engine oil info the it reservoir in the rocker
arm.

Apply engine oil to the new HLA.

Install the HLA in the rocker arm.

Caution

a) Do not remove the HLLA from the rocker arm
uniess necessary.

b} Be careful not to damage the O-ring when
installing.

Rocker Arm and Rocker Shaft Assembly

1.

Assemble the rocker arm and rocker shaft assem-
bly as shown in the figure.

Caution
a) Be sure both rocker arm shaft cil holes face

downward.

b) The installation bolt holes are different for
the exhaust and intake sides as shown in
the figure.

Note '
There are two types of rocker arms with differ-

ent offsets. The rocker arms used for No, 1
and No. 2 cylinder are the same for exhaust
and intake. No. 3 and No. 4 also use the same
rockers.

1A—861
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2. Install the rocker arm and rocker shaft assembly,

Caution
The bolts must be tightened evenly and in the
order shown in the figure.

Tightening torque:
22—28 Nm (2.2—2,9 m-kg, 16—21 ft-lb)

B3UDIX-117P

Cylinder Head Cover
1. Apply a coat of sealant in the groove as showrn.
2. Place the gasket in position.

B3U01X-131
3. install the cylinder head cover with new seali
washers,
Tightening torque:
5—9 Nm (0.5—0.9 m-kg, 43—78 in-Ib)
4, Instali the filler cap and the ventilation hose.,
N ES
Z 7
B3U01A-112
Water Pump
1. Remove any dirt or old gasket from the water pump
mounting surface.
2. Place a new water pump gasket in position.
4BGO1A-168

TA-—B2



assemeLy TA

4BGO1A-169P

a3U01A-113

Matching mark

B3UDIX147

4BGO1A-183

3. Install the water pump.

Tightening torque:
19—26 N'm (1.9--2.6 m-kg, 14—18 ft-Ih)

Timing Belt Pulley

1. Reverse the direction of the (49 E301 060).

2. Install the timing belt pulley and key.

3. Apply sealant to the timing belt pulley boit then
tighten it.

Tightening torque:
108128 Nm (11.0—13.0 m-kg, 80--94
ft-Ib)

4. Release the 88T (42 E301 060).
5, Turnthe crankshaft so that the timing mark on the
oil pump body is alignad with the groove.

Timing Belt Tensioner
1. [nstalf the timing belt tensioner.

2. Instail the tensioner spring. '
3. Temporarily secure the tensioner so the spring is
fully extended.

1A—63
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B3UO1TA-114

Matching

83U01A-116

83UC1A-117

1A—84

Timing Belt

1. Be sure that the timing mark on the cylinder head
and the timing mark on the camshaft pulley are
aligned.

2. Instail the timing belt.

Caution

a) The timing belt must be reinstalled in the
direction of previous rotation if it is reused.

b) Be sure that there is no oil, grease, or dirt
on the timing belt.

3. Turn the crankshaft twice in the direction of rota-
tion. (Clockwise)

4, Check that the timing marks are correctly aligned.
If not repeat the above-mentioned procedure.

5. Loosen the tensioner lock bolt and apply tension
to the beft.

8. Tighten the timing belt tensioner to specification.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-Ib}

7. Turn the crankshaft twice in the direction of rota-
tion and check the matching marks for alignment,
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83U01A-118

Timing beit
cover

83U01A-119

B83UCTA-120

63UC1X-138

8. Measure the tension between the crankshaft pul-
ley and the camshaft pulley.
If the timing belt tension is not correct, temporarity
secure tensioner lock bolt so the spring is fully ex-
tended and repeat steps 3—7 above or replace
the tensioner spring.

Timing belt deflection: 12—13 mm
(0.47—0.51 in)/98 N (10 kg, 22 Ib)

Timing Belt Cover
Install the lower and upper timing belt covers and new
gaskets.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69--95 in-lb)

Crankshaft Pulley
Install the grankshaft pulley and baffie plate.

Tightening torque: 12—17 N‘m
(1.25~-1.75 m-kg, 109—152 in-lb)

Water Pump Pulley
Install the water pump pulley.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-Ib})

Engine Bracket
Install the engine bracket.

Tightening torque: :
93—113 Nm (9.5—11.5 m-kg, 69—83 ft-lb)

1A—E65
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83U01A-121

83U01A-122

B3U01A-148

1A—08

Coolant Inlet Pipe
Install the coolant inlet pipe and a new gasket.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 {t-Ib)

Coolant Bypass Hose
1, Apply a coat of vegetable oil to the “O" ring.
2, Instali the coolant bypass hose.

Tightening torque:
16—23 Nim (1.6—2.3 m-kg, 12—17 ft-lb)

Thermostat and Thermostat Cover

1. Install the thermostat with the jiggle pin facing
upward.

2. Install the thermostat cover and gasket.

Tightening torque:
19—26 N'm (1.9—2.6 m-kg, 14—19 ft-Ib)

Caution
The printed side of the gasket must face the
thermaostat.

Oil Pressure Switch
install the cil pressure switch.

Tightening torque:
12—18 N'm
(1.2—1.8 m-kg, 8.7--13.0 ft-lb)

Qil Filter
Apply engine oil to the ot filter Q" ring and install
the filter, tightening thaoroughly by hand.
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83UQ1A-123

4BGA1A-200

B3UC1A-124

Distributor

1. Apply engine oil to the “O" ring, and position it
on the distributor.

2. Apply engine oil 1o the drive gear.

3. Install the distributor with the biade into the cam-
shaft groove.

4. Temporarily, loosely tighten the distributor install-
ing bolt.

Spark Plug and High Tension Lead
1. Install the spark phugs.

Tightening torque:
15—23 Nm (1.5--2.3 m-kg, 1117 ft-Ib)

2. Connect the high tension leads.

intake Manifold Assembly
1. Install the intake manifold assembly and new

gasket.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-Ib)

Engine Hanger
Install the front and rear engine hangers.

Tightening torque:
Front: 37—63 Nm
(3.8—6.4 m-kg, 27—46 ft-1b)
Rear: 19—30 Nm
(1.9—3.1 m-kg, 14—22 fi-Ib)

1A—67
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83U01A-125

83UCTA-126

B3UO01A-127

1A—68

Exhaust Manifold

1. Remove the engine from the engine hanger and
engine stand.

2. Instafl the exhaust manifold and gasket.

Tightening torque:
16—23 N'm (1.6—2.3 m-kg, 12-—17 ft-lb)

3. Install the exhaust manifoid insulator.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-tb)

Alternator
1. Install the alternator strap.

Tightening torque:
37—52 Nm (3.8—5.3 m-kg, 27—38 ft-lb)

2. Install the alternator and afternator .drive belt.
Loosely tighten the alternator installation boit.

3. Adjust the drive belt deflection by referring to page
1A—86.

Tightening torque:
Alternator installation bolt:
37—52 N'm (3.8—5.3 m-kg, 27—38 fi-lb)
Belt adjusting bolt:
19—26 N'm (1.9—2.6 m-kg, 14—19 ft-lb)

Power Steering Pump Bracket
Install the power steering pump bracket.

Tightening torque:
47—66 Nm (4.8—6.7 m-kg, 35—48 ft-ib)

Air Conditioner Compressor Bracket
Install the air conditioner compressor bracket.

Tightening torque:
37—52 N'm (3.8—5.3 m-kg, 27—38 ft-Ib)



ENGINE
(B6 DOHC)

OUTLINE .......orveerreecremicce e re e e ceeens

STRUCTURAL VIEW...ciiveevireneerens Vraresines
- SPECIFICATIONS et ve e e v
TROUBLESHOOTING GUIDE ......... erreries
TUNE-UP PROCEDURE.................. eenneases
ON-VEHICLE MAINTENANCE......... -

TIMING BELT............. Ceiresvesiras et

CYLINDER HEAD ....... Crereerisee e
REMOVAL AND INSTALLATION ..............
DISASSEMBLY........occoiivrirnnneennecranrrnnannes
INSPECTION AND REPAIR..........ceenu....e..
ASSEMBLY........cccveee Ceatreresrartnettainsrrras

1B

1B— 2
1B— 2
1B— 3
1B— 3
1B— 5
1B—11
1B—11
1B—15
1B--22
1B~—26
1B—36
1B—51

§3U018.007



1B ourtumne

OUTLINE
STRUCTURAL ViEW

z e

e

-

83U01X-002

182



TROUBLESHOOTING GUIDE

SPECIFICATIONS
ltem Engine model B6 DOHC
Type Gasoline, 4-cycle
Cylinder arrangement and number In-line 4-cylinders
Combustion chamber Pent-roof
Valve system OHC, belt-driven
Displacement ce (cu in) 1,697 (87.4)
Bore and stroke mrm {in) 78 x 83.6 {3.07 x 3.29)
Compression ratic 7.9
Compression kPa (kgiom?, psi}—rpm 1,079 {11.0, 156) — 300
Open BTDC 5°
IN
Close ABDC 51°
Valve timing
Open BBDC 69°
EX
Close BTDC 1°
IN 0. maintenance-free
Valve clearance mim (in)
£X 0. maintenance-free
Idle speed (MTX in neutral) rpm 850 + 50
Ignition timing BTDC 120 + 1°
Firing order g [, T, B
a3U018-002
TROUBLESHOOTING GUIDE
Problem Possible Cause Remedy Page
Difficult starting Malfunction of engine-related compenents
Burned valve Replace 1B—37
Worn piston, pisten ring, or cylinder Replace or repair 1B—45
Failed cylinder head gasket Replace 1B—15
Malfunction of fuel system Refer to Section 4B
Malfunction of electrical system Refer to Section 5
Poor idling Malfunction of engine-related components
Malfunction of HLA Replace 1B—80
Poor valve to valve seat contact Repair or replace 1B—3%
Failed cylinder head gasket Replace
Malfunction of fuel system Refer to Section 4B
Excessive oil Oil working up
consumption Worn piston ring groove or sticking piston ring Replace 1B—45
Worn piston or cylinder Replace or repair 1B—45
Oil working down
Worn valve seal Replace 1B—58
Worn valve stem or guide Replace 1B—-37
Oil leakage Refer to Section 2B
83U018-003
323 Revised 10/87 1B—3



1 B TROUBIL.ESHOOTING GUIDE

Problem Possible Cause Remedy Page

insufficient power Insufficient compression
Malfunction of HLA Replace 1B—860
Compression leakage from valve seat Repair 1839
Seized valve stem Repiace 1B—37
Weak or broken valve spring Replace 1B—40
Falled cylinder head gasket Replace 1B—15
Cracked or distorted cylinder head Replace 1B—36
Sticking, damaged, or wern piston ring Replace 1B—48
Cracked or worn piston Replace 1B—486
Malunction of fuel system Refer to Section 4B
Others
Slipping clutch Refer to Section &
Dragaing brakes Refer to Section 11
Wrong size tires Refer to Section 12

Abnormal Malfunction of engine-related components

combustion Malfunction of HILA Replace 18—60
Sticking or burned valve Replace 1B—37
Weak or broken valve spring Replace 1B—40
Carbon accumutation in combustion chamber Eliminate carben .
Mattunction of fuel system Refer to Section 4B

Engine noise Crankshaft or bearing related parts
Excessive main bearing oil clearance Repiace or repair 1B—-54
Main bearing seized or heat-damaged Repiace 1B-—53
Excessive crankshaft end play Repiace or repair 1B—54
Excessive connecting rod bearing ¢il clearance Replace or repair 1B—55
Connecting rod bearing seized or heat-damaged Replace 1B—b5

i Piston related parts

Worn cylinder Replace or repair 1B—44
Weorn piston or piston pin Replace 1B—45, 46
Seized piston Replace 1B—45
Damaged piston ring Replace 18—46
Bent connecting rod Replace 1B—47
Valves or timing related parts
Malfunction of HLA = Replace 1B—60
Broken valve spring Replace -1B—40
Excessive valve guide clearance Replace 1B-—37
Malfunction of timing belt tensioner Replace 1B—49
Matfunction of cooling system Refer to Section 3B
Maifunction of fuel system Refer to Section 4B
Others .
Malfunction of water pump bearing Replace —
improper drive-belt tension Adijust iB—6
Malfunction of alternator bearing Replace —
Exhaust gas leakage Repair 1B--36

* Tappet noise may occur if the engine is not operated for an extended period of time. The noise should disappear after
the engine has reached normal operating temperature.

18—4

83U01B-004



TUNE-UP PROCEDURE 1B

Upper lins

lower line

5BUOTX-007

5BU0TX-008

83G01D-308

4BGO1A-010

TUNE-UP PROCEDURE

Tune the engine according to the procedures de-
scribed below.

5BU0IX-008

Battery

1.
2.

Check the indicator sign on the tap of the battery.
If the indicator sign is blue, the baitery is normal,
If the blue indicator sign is not visible, then the elec-
trolyte level of the battery is low and/or the capac-
ity is insufficient,

. Add distilled water and/or recharge according to

the procedures described in Section 5.

. Check the tightness of the terminals {0 ensure good

electrical connections. Clean the terminals and coat
the terminals with grease.

. Inspect for corroded or frayed battery cables.
. Check the rubber protector on the positive termi-

nal for proper coverage.

Air Cleaner Element
Visually check that the air cleaner element for exces-
sive dirt, damage or oil. Replace if necessary

Caution
Do not clean the air cleaner element with com-
pressed air.

Engine Qil

Gheck the engine oil tevel and condition with the ail
level gauge.

Add oit, or change it, if necessary.

iB—58
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4BGO1A-008

V ribbed belt

lasnal asah

O X

83U01A-005

ARRA

When measured

Coolant Level

Check that the coolant level is near the radiator inlet
port, and that the level in the reserve tank is between
the FULL and LOW marks.

Add coolant if the level is tow.

Warning

Never remove the radiator cap while the en-
gine is hot.

Wrap a thick cloth around the cap and care-
fully remove the cap.

Drive Belt

1. Check that the drive belt is positioned in the pui-
ley groove.

2. Check the drive belt for wear, cracks, or fraying.

3. Check the pulley for damage.

Inspection of belt tension
Check the drive belt tension by using the tension

gauge.

83L01A-006

98 N (10 kg, 22 Ib) Water pump puiley

Alternator
drive puliey

Drive pulley

B83L01A-007

1B—6

Standard tension N (kg, 1b)
Belt New Used
401589 422—491
Alternator (50—60, 110—192) | (43—50, 95—110)
AC 491—589 422497
(5080, 110—132) | (43—50, 95--110)
o/ 291589 422—491
(50—60, 110—132) | (4350, 95—110)
£91.-589 422—491
A/C and PIS (50—60, 110—132) | (43—50, 95—110)

inspection of belt deflection
Check the drive belt deflection by applying moder-
ate pressure (98 N, 10 kg, 22 Ib) midway between

the pulleys.

Alternator drive belt
New: 8—9 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 In)
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Idler pulley

) Air conditioner
Drive pulley compressor pulley

83U01A-008

Power steering
Qil pump
pulley

Drive pulley

83U01A-009

Power steering
Qil pump
pulley.

Alr conditioner

i !
Drive pulley compressor pulley

B3UO1A-010

83U0A- 0N

A/C drive belt

New: 8—9 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)

P/S oil pump drive belt

New: 8—9 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)

A/C and P/S oil pump drive belt

New: 8—9 mm {0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)

Adjustment of helt deflection

Alternator drive belt

1. Loosen the alternator mounting boit A and adjust-
ing bolt B.

2. Lever the alternator outward and apply tension to
the belt.

3. Tighten the adjusting boit B.

Tightening torque:
1926 Nm (1.9—2.6 m-kg, 14—19 ft-Ib)

4, Tighten the mounting bolf A.

Tightening torque:
37—52 Nm (3.8—5.3 m-kg, 27—38 ft-lb)

5. Rechack the beit tension or deflection.
1B—7



1B TUNE-UP PROCEDURE

83U01A-012

P/S - A/C

83U0Q1A-013

Wear and adhesion of carbon

Burnt condition

Damage and
deterioration

Damage

63U01X-010

4BGO1A-018

1B—8

A/C drive belt

1. Loosen the idler puiley lock bolt A.

2. Adjust the belt tension and deflection by turning
the adjusting bolt B.

3. Tighten the idler puiley lock bolt A,
Tightening torque:
31—46 Nm (3.2—4.7 m-kg, 24--34 fi-lb)
P/S oif pump drive belt, A/C and P/S oil pump drive
belt
1. Loosen the mounting bolt A and adjusting bolt lock
nut B,
2. Adjust the belt tension and deflection by turning
the adjusting bolt C.
3. Tighten the adjusting bolt iock nut B and mount-
ing bolt A.
Tightening torque:
Bolt A: 31—46 Nm
(3.2—4.7 m-kg, 24—34 ft-Ib)
Nut B: 36—54 N-m
(3.7—5.5 m-kg, 2740 ft-lb)
Spark Plug —
Check the following points, clean or replace if
necessary.

1. Damaged insulation
2. Worn electrodes

3. Carbon deposits

4. Damaged gasket

5. Burnt spark insulator
6. Plug gap

Standard plug gap:
1.00—1.10 mm (0.039—0.043 in)

Distributor Cap

Check the following points. If necessary, replace the
distributor cap.

1. Cracks, carbon deposits

2. Burnt or corroded terminals

3. Worn distributor center contact
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e s W == WA

48G01A-018

49 0187 280

83UQ1B-005

83U01B-006

4BGOIA-012

High-tension Lead

Check the following points, if necessary clean or
repiace.

1. Damaged lead

2. Carbon deposits

Hydraulic Lash Adjuster

Note

Tapet noise may occur if the engine is not
operated for an extended period of time. The
noise should disappear after the engine has
reached normal operating temperature.

1. Check for tappet noise, if noise exsists, check the
followings:
(1) Engine oil condition and level
(2) Cyiinder head oil pressure (Refer to section 2B)

2. If the noise does not disappear, check for move-
ment of the HLA by pusning it during disassembly.

3. If the HLA moves, replace the HLA.

Compression

1, Warm up the engine to operating temperature.

2. Turn it off for about 10 minutes to reduce the ex-
haust pipe temperature.

3. Remove all spark plugs,

4. Disconnect the primary wire connector from the
ignition coil.

1B—9
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5. Connect a compression gauge to the No. 1 spark
plug hole.

8. Fully depress the accelerator pedal and crank the
engine.

7. Check whether the gauge reads within the limits.

Standard compression:

1,079 kPa (11.0 kg/cm?, 156 psi)
Compression limit:

755 kPa (7.7 kg/cm?, 109 psi)

8. Check each cylinder,
9. Refit the primary wire connector securely tc the ig-
nition coil.
10. Install the spark piugs and high-tension leads.

Ignition Timing

1. Warm up the engine and run it at idle.

2. Turn all electric loads OFF.

3. Connect a timing light tester.

4. Disconnect the vaccum hose from the vacuum
control, and plug the hose.

5. Disconnect the black connector at distributor.

6. Check that the ignition timing mark (yellow) on the
crankshaft pulley and the timing mark on the tim-
ing beit cover are aligned.

ignition timing: 12° + 1° BTDC

7. If necessary, adijust the ignition timing by turning
the distributor.

8. Recannect the vacuum hose and the biack con-
nector at distributor,

Idle Speed

1. Connect a tachometer to the engine.

2. Turn ¢if all lights and other unnecessary electrical
loads,

3. Check the idle speed. If necessary, turn the air ad-
just screw and adjust to specifications.

Idle speed: 850 + 50 rpm
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ON-VEHICLE MAINTENANCE

TIMING BELT
Removal
1. Disconnect the battery negative cable.

2. Remove the parts in the numbered sequence shown in the figure.
83UC1A-020

83U01B-010

1. Side cover 5. Timing beit cover (upper, middle, lower)
2. Water pump pulley 6. Baffle plate
3. Drive helt 7. Timing belt tensioner and spring
4. Crankshaft pulley 8. Timing belt
Note

Remove the No. 3 engine mount installation nuts and lower the engine to remove the A/C
and P/S pulley and the crankshaft pulley.

1B—11



1B ON-VEHICLE MAINTENANCE (TIMING BELT)

1. Mark the direction of rotation an the timing belt.

Mark the —
direction of

rotation Note

The direction arrow is so the belt can be rein-
stalled in the same direction.

2. Remove the timing beit.

Caution
Do not allow any oil or grease on the timing
belt.
a3u018-108
Inspection
Refering to page 1B—489, inspect the following parts:
E 1. Timing belt
e Damage, 2. Timing belt tensioner and spring
“'ﬂllillk wear 3. Timing belt pulley
‘Ig'%m'{, 4, Camshaft puiley
#
83U01B-011
Installation

1. Be sure that the timing mark on the timing beit pul-
ley is aligned with the matching mark.

atching mark

4BGO1A-031

2. Be sure that the matching mark on the camshaft
pulley is aligned with seal plate matching mark. If
it is not aligned, turn the camshaft to align.

63G01C-012

1B—12
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4BG01A-033

83U01A-109

83UN1A-110

G3L01X-024p

3. Install the timing belt tensioner and spring. Tem-
porarily secure it so the spring is fully extended.

4. Install the timing belt. (keep the right side of beit
as tight as possible)

Caution ) '

a) The timing belt must be reinstalled in the
same direction of previous rotation if it is
reused.

b) Be sure that there is no oil, grease, or dirt
on the timing beilt.

Note
Remove all spark plugs for easier rotation. -

5. Turn the crankshaft twice in the direction of rota-

tion. (Clockwise)

6. Check that the timing marks are correctly aligned.
If not repeat steps 1—>5.

7. Loosen the tensioner lock bolt and apply tension
to the beit.

8. Tighten the timing belt tensioner lock bolt.

Tightening torque:
37—52 N-m (3.8—5.3 m-kg, 27—38 ft-Ib)

9. Turn the crankshaft twice in the direction of rota-
tion and check the matching marks for alignment.

1B—13
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83uU01B-012

83U01A-111

1B—14

83U018-013

10.

11.

i2.

13.

14.

15.

16.
. Connect the battery negative cable.

Measure the tension between the intake side cam-
shaft pulley and the exhaust side camshaft pulley.
if the timing belt tension is not correct, icosen the
tensioner lock bolt and repeat steps 3—9 above
or replace the tensioner spring.

Timing belt deflection:
8.5—11.5 mm (0.33--0.45 in)
/98 N {10 kg, 22 Ib)
Caution

Be sure not to apply tension other than that
of the tensioner spring.

Install the lower and upper timing belt cover.

Tightening torque:
8-~11 Nm (0.8—1.1 m-kg, 69—95 in-Ib)

Install the spark plugs.

Tightening torque:
15—23 Nm (1.5—2.3 m-kq, 11—17 ft-lb)

Install the baffle plate and the crankshaft pulley.

Tightening torque: 12—17 N-m
(1.25—1.75 m-kg, 109—152 in-lb)

Install the No.3 engine mount bracket.

Tightening torque:
60—85 N-m (6.1—8.7 m-kg, 44—63 ft-Ib)

Install the drive belt and adjust the belt tension (refer
to page 1B—6).
Install the engine side cover.
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CYLINDER HEAD
Removal

Warning
Release the fuel pressure (Refer to FUEL PRESSURE RELEASE of FUEL SYSTEM section).

1. Disconnect the battery negative cable.
2. Drain the coolant.
3. Remove the parts in the numbered sequence shown in the figure.

83UQ1A-Q0Z5

1B—15



1 B ON-VEHICLE MAINTENANCE (CYLINDER HEAD)
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. Air intake pipe

. Distributor and high-tension leads

. Spark plugs

. Air bypass valve and hoses assembly
. Air pipe

. Radiator (Refer tc 38—10)

. Engine side cover and under cover

. Exhaust pipe

. Turbocharger bracket

. Exhaust manifold insulator

. Turbocharger insulator

. Exhaust manifold and turbocharger as-

sembly

63G01C-104
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1B—16

13. Coolant bypass pipe

14. Accelerator cable

15. Fuel hoses

16. Vacuum hoses

17. Engine harness connectors

18. Surge tank bracket

19. Cylinder head cover

20. Timing belt (Refer to 1B—11)
21. Cylinder head bolts

22. Cylinder head and intake manifold assembly
23. Intake manifoid assembly

24. Thermostat and thermostat cover

83U018-014

Turbocharger
Cover the intake and exhaust ports and cil passage
to prevent dirt or other contaminants from entering.

Fuel hose
After disconnecting the inlet and return fuel hoses,

plug them.

Warning
Cover the hose with a rag because fuel will
be splashed out when disconnecting the hose.

Disassembly of Cylinder Head
Refer to page 1B—30

inspection
Refer to page 1B—36

Assembly
Refer to page 1B—58



ON-VEHICLE MAINTENANCE (CYLINDER HEAD) 1 B

83U01B-016

83uC1B-017

83U018-018

83u01B-019

Instaltation

1. Install the thermostat with the jiggle pin facing
upward.

2. Install the thermostat cover and gaskat.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-Ib)

Caution
The printed side of the gasket must face the

thermostat.

3. Install the intake manifold assembly and new
gasket.

Tightening torque:
19—26 N'm (1.9—2.6 m-kg, 14—19 ft-Ib)

4. Thoroughly remove all dirt and grease from the top
of the cylinder block with a rag.
5. Place the new cylinder head gasket in position.

6. Install the cylinder head, and tighten the cylinder
head boits graduatly in the order shown in the
figure.

Tightening torque:
76—81 N'm (7.7—8.3 m-kg, 56—60 fi-lb)

1B—17
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83U01B-021

Cylinder head cover.

Sealant

Flubber gasket

B83U01B-022

———

1B—18

B3U01B-023

7. Referring to the TIMING BELT secticn pages
1B—11 to 1B—14, instali the timing belt.
8. Instail the timing belt covers.

Tightening torque:
8—11 N-m (0.8—1.1 m-kg, 69—95 in-ib)

9. Install the water pump pulley.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-lb)

10. Install the crankshaft putley pulley and baffle plate.

Tightening torque:
12—17 Nm (1.25-1.75 m-kg, 109--—152
in-Ib)

11. Install the cyiinder head cover.
(1) Apply a coat of sealant to the cylinder head
cover as shown in the figure,

(2) Install the cylinder head cover.

Tightening torque:
34 Nm (0.3—0.4 m-kg, 26—35 in-Ib)



ON-VEHICLE MAINTENANCE (CYLINDER HEAD) 1B

B3UD1B-027

12. Install the surge tank bracket.

Tightening torque:
Bolt (1: 31—46 Nm
(3.2—4.7 m-kg, 23-—34 ft-lb)
Bolt (2: 19—26 Nm
(1.9—2.6 m-kg, 14—19 ft-Ib)

13. Connect the engine harness connectors.
14, Connect the vacuum hoses,

18. Connect the Fuel hoses,
16. [nstall the accelerator cable.

17. Instail the exhaust manifold and turbocharger as-
sembly along with new gasket.

Tightening torque:
39—57 N'm (4.0—5.8 m-kg, 29—42 ft-lb)

18. instail the coolant bypass pipe bracket.

Tightening torque:
3957 Nm (4.0—5.8 m-kg, 2942 ft-Ib)

19. Connect the turbocharger and turbocharger
bracket.

Tightening torque:
22—~30 N'm (2.2—3.1 m-kg, 16—22 ft-lb)

1B—19
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83U01B-C31

20. Connect the oil pipe to the turbocharger and cyl-
inder block.

Tightening torque:
Bolt (1: 12—18 Nm
(1.2—1.8 m-kg, 104—156 in-lb)

Nut @: 16—24 Nm
{(1.6—2.4 m-kg, 12—17 ft-Ib)

21, Install the exhaust manifold insulator.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-ib)

22, Insiall the turbocharger insulator.

Tightening torque:
1926 N'm (1.9—2.6 m-kg, 14—19 ft-Ib)

23. Connect the exhaust pipe to the turbocharger.

Tightening torque:
31—46 Nm (3.2—4.7 m-kg, 23—34 fi-Ib)

24. Install the engine side cover and under cover.
25. Install the radiator. (Refer to 38-~10)



ON-VEHICLE MAINTENANCE (CYLINDER HEAD) 1 B

83U01B-033

83U01B-034

26. Install the air pipe.
27. Install the air bypass valve and hoses assembly.

28.

29.

30.

Align the distributor blade with the grooved match-
ing mark on the body, then install the distributor
by referring tc Section 5.

Install the spark plugs.

Tightening torque: 7
15—23 N'm (1.5—2.3 m-kg, 11—17 ft-ib)

Install the high-tension leads.

. Install the air intake pipe.
. Fill the radiator with coolant.
. Perform the necessary engine adjustments, refer

to TUNE-UP PROCEDURE section,

1B—21
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REMOVAIL AND INSTALLATION

Warning: Release the fuel pressure (Refer to FUEL PRESSURE RELEASE of FUEL SYS-
TEM section).

1. Disconnect the battery negative cable.

2. Drain the engine oil, transaxle oii and coolarit.

3. Remove the parts in the numbered sequence shown below.
4. Install in the reverse order of removal.

83U01A-043

1B—22



REMOVAL AND INSTALLATION 1 B

—_

S~ OOONDUI SN

. Front wheels 12. Connectors (thermometer,
. Battery electric fan switch)
. Air cleaner 13. Radiator
. Battery carrier 14. Canister hoses
. Clutch release cylinder 18. Vacuum hoses
. Ground (body-transmission) 18. Accelerator cable
Back up lamp connector  17. Intercooler
. Engine harness connectors 18. Under cover and side
. Shift control cabies cover
. Heater hoses 19. Connectors (starter motor,
. Speedometer cable oil pressure switch, al-

ternator)

Intercooler

Caution

Note

necting

==
I

.
o

gl

S he

Note

Fuel Hose

Warning
fuel area.

Caution

83G01C-108

20.
21.
22.
23.
24,
25,
26.
27.

Driveshafts

Exhaust pipe

Propeller shaft (for 4WD)
Engine mount member
Control unit

No. 3 engine mount

No. 2 engine mount
No. 4 engine mount

(for 4WD)

83U018B-035

1. Disconnect the air hose from intercooler.

Cover the end of air pipes and hoses with rag
to prevent any foreign material from falling
into the turbocharger or intake system.

Do not insert screw driver or other between
air hose and intercooler pipe, when discon-

2. Remove the intercooler

Be careful not to damage to the fins.

After disconnecting the fuei hoses {inlet and returmn),
plug them to avoid fuel leakage.

Keep sparks and open flame away from the

When disconnect the hoses, cover the hoses
with a rag since tuel will splash out.

1B—23
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83U01A-045

B3UC1A-048

18—24

A/C Compressor

Remove the compressor, and then, with the high-
pressure and low-pressure hoses still connected to
it, secure the compressor as shown in the figure.

P/S Pump

Secure the P/S pump as shown in the figure. Be care-
ful not to damage the pipe when the engine is re-
moved and installed. :

Hose Clamp

1. Position the hose clamp in the ariginal location on
the hose.

2. Squeeze the clamp lightly with large pliers to en-
sure a good fit.
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Engine Mount Torque Specification
After installing the engine into the engine room, tighten the engine mount bolts to the specified torque.

53—93 Nm F
or 4WD 1826 m
(6.4—9.5 m-kg, 46—B9 f1-1b) (1.8;2.7 m-kg, 1826 ft-1b)

60—B5 N-m
(8.1—8.7 m-kg, 44—63 f{.1b)

19--26 Nm
7 {1.9—2.6 m-kg, 14—19 -1}

%\1 6—23 N'm

For 2WD
(1.6—2.3 m-kg,

! . 12—17 ft-lb)
I Y :
! / @} For 2WD
; or 31—46 Nm
50—61 N-
(501—6; ;l ::—kg - !452 N-m (3.8—5.3 m-kyg, / Y _ {3.2—4.7 m-kg,
=S ' : Ny 23--34 f-lb)

17—45 ft—l/b’) o Jl 2
=
7\ 4
K
~ N _

“For 2WD

64—89 N-m (6.5—0,1 m-kg, 47—66 f-Ib}

83U01A-048

Steps After Installation

1. Adjust the drive belt tension. (Refer to 1B—6)
2. Fill the radiator and sub tank with coolant.

3. Fill the engine with engine oil.

4. Fill the transaxle with transaxte oil.

Check Engine Condition
1. Check for leaks.
2. Perform engine adjustments as necessary.
3. Perform a road test.
4. Recheck the ofl and coolant levels.
83U01B-038

1B—25



1 B DISASSEMBLY

DISASSEMBLY

Disassembly Note

1. Care should be taken during the disassembly of any part or system to study its order of assembly.
Ary deformation, wear, or demage also should be noted.

2. Code all identical parts (such as pistons, piston rings, connecting rods, and valve springs} so that
they can be reinstalled in the position from which they were removed,

3. Atter steamn cleaning the parts, use compressed air to blow off any remaining water.

4. Remove the parts in the order shown in the figure.

Disassembly of Engine Auxiliary Parts

B3J01X-0868

1B-—-2¢
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. Ol level gauge

. Exhaust manifold instilator

. Air hose

. Turbocharger bracket

. Exhaust manifold and turbocharger
. Exhaust manifold gasket

. A/C compressor bracket

. P/S pump bracket

. Coolant bypass pipe and hose

, Air bypass valve and hoses

QWO R WK =

—L

83u01x-123

B3U01A-048

. Hose

. Air intake pipe

. Surge tank bracket

. Intake manifold assembly

. Cil filter

. Oit cooter

. Qil pressure switch and knock sensor
. Distributor and high-tension leads

. Alternator and drive beit

. Thermostat cover and thermostat

83U018-039

Turbocharger
Cover the intake and exhaust ports and oii passage
to prevent dirt or other contaminants from entering.

Engine hanger
After removing the exhaust manifold, install the en-
gine on the S8T.

1B~-27
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Disassembly of Front of Engine

1. Water pump pulley

2. Drive pulley

3. Baffle plate

4. Upper timing belt cover
5. Middle timing belt cover
8. Lower timing belt cover

1B—=28

83U01B-040

7. Timing kelt tensioner
8. Idier pulley
9. Tensioner spring
10. Timing beit
11. Timing belt drive pulley
12. Water pump
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Mark the
direction of
rotation

83U01A-112

.'

49 E301 060

83U01X-124

Timing belt

1. Remove the tensioner spring after loosening the
tensioner lock bolt.

2. Mark the direction of rotation on the timing belt.

3. Remove the timing belt.

Caution
Do not allow any oil or grease on the timing
belt.

Crankshaft pulley and timing belt pulley
Set the SST to the flywheel. Remove the crankshaft
pulley and the timing belt pulley.

1B8—29
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Disassembly Refated to Cylinder Head

Note
During disassembly, inspect the camshaft end play, camshaft bearing oil clearance reffer-
ing to INSPECTION AND REPAIR section.

83U018-041

1. Spark plug 11. Cylinder head

2. Cyiinder head cover boit 12. Cylinder head gasket

3. Cylinder head cover 13. Spring retainers

4. Camshaft pulley 14. Valve spring seat (Upper)
5. Seal plate 15. Valve spring

6. Camshaft cap 16. Valve spring seat (iower)
7. Camshatft (iN) 17. Vaive seal

8. Camshaft (EX) 18. Valve guide

9. Hydraulic lash adjuster 19. Valve

10. Cylinder head bolts

1B—30
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63G01C-038

\ 3

3 ps I ;S
49 0636 100A | 49 B012 006

83U01B-042

Camshaft pulley
Remove the puliey using a wrench to prevent it from
turning.

HLA (Hydraulic Lash Adjuster)
Remcve the HMLA from the cylinder head.

Note
Mark all HLA so that they can be reinstalled
in the position from which they were removed.

Cylinder head bolt

Remove the cylinder head boits in the numbered or-
der shown in the figure. Loosen them gradually, in
order.

Valve
Remove the valves from the cylinder head with the
SST.

1B—31
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Disassembly Related to Lubrication System and Flywheel

1. Clutch cover
2. Ciutch disc
3, Flywheel

4 End plate

5. Rear cover

83Ug1x- 1256

18—32

83U018-043

6. Engine bracket and mount arm
7. Cil pan
8. Qii strainer
9. Oil pump
10. Ol jet

Clutch cover and flywheel
Remove the clutch cover and flywheel with the 88T

as shown in the figure.



pisassemeLy 1B

83Li01B-044

83U01X-065

Qil pan
Remaove the oil pan by prying only at the points shown
in the figure.

Caution

a) Do not force a pry tool between the block
and pan to prevent damaging the contact
surfaces.

b} Do not damage or scratch the contact sur-
face when removing the oil sealant.

Flywheel pilot bearing
Use suitable pipe and punch out to the crankshatft
side of the flywheel, as shown in the figure.

1B—33
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Disassembly Related to Crankshaft and Piston

Note

During disassembly, inspect the crankshaft end play, main journal bearing oil clearance,
connecting rod bearing oil clearance, connecting rod side clearance reffering to ASSEM-
BLY section.

B83U018-043

1. Connecting rod caps 6. Oil rings

2. Connecting rod bearings 7. Main bearing caps
3. Clips 8. Crankshaft

4. Connecting rod and pisten pin 9. Main bearings

5. Piston rings 10. Cylinder block

1B8—34
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Piston and connecting rod

1. Check the oscillation torque of the connecting rod
as shown in the figure. If the large end does not
drop by its own weight, replace the piston and/or
piston pin.

83U018-046

2. Use the 88T to remave the piston pin.

83UC1A-054

1B—135
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INSPECTION AND REPAIR

1. Clean all parts, taking care to remove any gasket fragments, dirt, oll or grease, carbon, moisture

residue, or other foreign material.
2. Ingpect and repair in the order specified.

Caution

Be careful not to damage the joints or friction surfaces of aluminum alloy components such

as the cylinder head or pistons.

LA )

/
glij
T

83U01A-068

B3U01A-061
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83U01A-088

Cylinder Head
1. Inspect the cylinder head for damage, cracks, and

2.

leakage of water or cil, replace if necessary.
Measure the cylinder head distortion in the six
directions shown in the figure.

Distortion: 0.15 mm (6.006 in) max.

i the cylinder head distortion exceeds specifica

tion, grind the cylinder head surface.
[f the cylinder head height is not within specifica-
tion, replace it.

Height:
133.8—134.0 mm (5.268—5.276 in)

Grinding: 0.20 mm (0.008 in) max.

Note
Before grinding the cylinder head, first check

the following and replace the head if
necessary.

+ Sinking of valve seat

¢ Distortion of manifold contact surface

» Camshaft oil clearance and end play

. Measure the manifold contact surface distortion in

the six directions shown in the figure.

Distortion: 0.15 mm (0.006 in) max.

. If distortion exceeds specification, grind the sur-

face or replace the cylincer head.
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Stem tip

¢

pa

thickness

¥ a

Margin " /
F

83U0Q1B-48

‘&?—

83U01B-049

83U01B-050

Valve guide

|__—Valve stem

Clearance

83UC1A-CB4

Valve and Valve Guide

1.

Inspect each valve for the following, replace or
resurface as necessary.

(1) Damaged or bent stem

(2) Roughness or damage to the face

(3) Damage or uneven wear of the stem tip

. Check the valve head margin thickness, replace

if necessary

Margin thickness
IN: 0.5 mm (0,020 in) min.
EX: 0.5 mm (0.020 in) min.

. Measure the valve length.

Length
IN: 105.29 mm (4.1452 in)
EX: 105.39 mm (4.1492 in)

. Measure the valve stem diameter.

Diameter
IN: 5.870-~5.985 mm (0.2350—0.2356 in)
EX: 5.965—5.980 mm (0.2348—0.2354 in)

. Measure the valve guide inner diameter.

Inner diameter
IN: 6.01-—-6.03 mm (0.2366—0.2374 in)
EX: 6.01--6.03 mm (0.2366—0.2374 in)

6. Measure the valve stem to guide clearance.

(1) Method No. 1
Subtract the valve stem measurement from the

corresponding valve guide inner diameter
measurement.

323 Revised 10/87 1B8—37
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83UC1B.051
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B9GC1B.093
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B3UO1A-113
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(2) Method No. 2
Measure the vaive stem play at a point close
to the valve guide with the valve lifted off the

valve seat.

Clearance
IN: 0.025—0.060 mm (0.0010—0.0024 in)
EX: 0.030—0.065 mm (0.0012—0.0026 in)
Maximum: 0.20 mm (0.0079 in)

7. Ifthe clearance exceeds the maximum, replace the
valve and/or vaive guide.

Replacement of valve guide

Removal

1. Gradually heat the cyiinder head in water to ap-
prox. 80°C (190°F).

2. Remove the valve guide from the side opposite the
combustion chamber with the SST.
3. Remove the valve guide clip.

Installation

1. Fit the clip onto the valve guide.

2. Gradually heat the cylinder head in water to ap-
prox. 90°C (190°F).

3. Tap the valve guide in from the side opposite the
combustion chamber until the clip contacts the cyl-
inder head with the 8ST.
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830U018-053

69G018-088

a3U018-G66

83U018-114

4. Check that the protrusion height (dimension A in
the figure) is within specification.

Height:
16.8—17.4 mm (0.661—0.685 in)

Note
Although the shapes of the intake and exhaust

valve guides are different, use the exhaust
valve guide on both sides as a replacement.

Valve Seat

1. Inspect the contact surface of the valve seat and
valve face.
(1) Roughness
(2) Damage

2. It necessary, resurface the valve seat using a 45°
valve seat cutter and/or resurface the valve face.

3. Apply a thin coat of prussian blue to the vaive face.
4, Check the valve seating by pressing the vaive
against the seat.
(1) If blue does not appear 360° around the valve
face, replace the valve.
(2) Kfblue does not appear 360° around the vaive
seat, resurface the seat.

1B-—-39
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Seat contact

83U018-054

70° 750
45° 450

15° 35°

EX IN
83UD1A-068
A ~
_U_
A N— T Dimension
~d 43.5 mm

83U01B-055

1B—40

83U018-056

5. Check the seat contact width and valve seating po-
sition on the valve face.

Width:
0.8—1.4 mm (0.031—0.055 in)

6. Check that the valve seating position is at the cen-
ter of the valve face.

(1) If the seating position is too high, correct the
valve seat using a 75° cutter, and a 45° cuitter.
(2) If the seating position is too low, correct the
valve seat using a 35° (IN) or 15° (EX), and
a 45° cutter.
7. Seat the valve to the valve seat using a lapping
compound.

8. Check the sinking of the valve seat.
Measure protruding length {dimension “L™") of the
valve stem.

Dimension ‘'L’’: 43.5 mm (1.713 in)
(1) If “L" is as below, it can be used &as it is.
43.5—44.0 mm (1.713—1.732 in)

(2) If “L" is as below, insert a spacer between the
spring seat and gyiinder head so that “L” will
be as specified.

44.0—45.0 mm (1.732—1.772 in)

(3) If “L" is more than as below, replace the cyt
inder head.

45.0 mm {1.772 in) or more

Valve Spring

1. Inspect each valve spring for cracks or damage.

2. Check the free length and angle, replace if
necessary.

Free length
Standard: 47.2 mm (1.858 in)
Minimum: 45.8 mm (1.803 in)
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Angle: 1.6 mm (0.063 in) max.

—-Angle limit
e

§

83U018-057

Camshaft
1. Set the front and rear journals on V-blocks.
Check the camshaft runout, replace if necessary.

Runout: 0.03 mm (0.0012 in) max.

83U01A-074

2. Check the cam for wear or damage, replace if
necessary,

3. Check the cam lobe height at the two places as
shown.

Height
IN : 40.888 mm (1.6098 in)
EX: 40.688 mm (1.6019 In)
Minimum
IN: 40.889 mm (1.6098 in)
EX: 40.689 mm (1.6019 in)

83U01B-058

4. Measure wear of the journais in X and Y directions
at the two places shown.

Riameter
No.1—No.5:
25.940—25.965 mm (1.0213—1.0222 in)
No.6:
33.961—34.000 mm (1.3370—1.3386 in)

Out-of-round: 0.05 mm (0.002 in} max.

83U01B-059

323 Revised 10/87 1B—41
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83U01B-060

B3U018-061

B3U018-062

1B—42

83U01B-063

5. Measure the oil clearances of the camshaft and cyl-

inder head.
(1) Remove any ail, or dirt from the journals and

bearing surface.
(2) Set the camshaft on the cylinder head.

Note
Do not install the HLA, when measuring the
oil clearance.

(3) Position the plastic-gauge on top of the jour-
nal in the journal axial direction.

(4) Install the camshaft caps according to the cap
number and arrow, tighten them in the order
shown in the figure.

Tightening torque: 11—14 N‘m
(1.15—1.45 m-kg, 100—126 in-Ib)

(8) Loosen the camshaft cap bolts in the order
shown in the figure.
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83U018-084

83U018-065

63G01C-061

GIGOTA-117

(6) Measure the oil clearance.

Oil clearance
No. 1—No. 5:
0.035—0.081 mm (0.0014—0.0032 in)

Maximum: 0.15 mm (0.0059 in)

(7) if the oii clearance exceeds the maximum, re-
place the camshaft or the cylinder head.

6. Measure the camshafi end play. If it exceeds the
maximum, replace the camshaft or the cylinder
head.

End play:
0.07—0.19 mm (0.0028—0.0075 in}
Maximum: 0.20 mm (0.008 in)

HLA
1. Check the HLA for wear or damage.

2. Hoid the HLA between your fingers and press it.
If the HLA moves, replace it.

Note
Do not disassemble the HLA

Cylinder Block
1. Check the cylinder hlock, repair ar replace if
necessary.
(1) Leakage damage
(2} Cracks
{3} Scoring of wall
2. Measure the distortion of the top surface of the cyl-

inder block in the six directions shown in figure.

Distortion: 0.15 mm (0.006 in) max.

1B—43
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69G01A-118
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3. If the distortion exceeds the maximum, repair by

grinding, or replace the cylinder block.

Grinding: 0.20 mm (0.008 in) max.

4. Measure the cyiinder bore in directions X and Y
at three levels in each cylinder as shown.

Cylinder bore mmm (in)
Size Bore
78.000—78.019
Standard (3.0709—3.0717)
0.25 (0.010) 78.250—78.263
oversize (3.0807—3.0815)
0.50 (0.020) 78.500—78.519
Qversize (3.0905--3,0913)

(1} If the difference between the measurement A
and C exceeds the maximum taper, rebore the

cylinder to oversize.

Taper: 0.019 mm (0.0007 in) max.

(2) If the difference between the measurement X
and Y exceeds the maximum out-of-round, re-
bore the cylinder to oversize.

Out-of-round: 0.019 mm (0.0007 in} max.

Caution

The boring size should be the same for all

cylinders.
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6OG0TA122

63GMC-063

= 1o

_—
83U01A-085

Clearance

B3U01A-086

8. Ifthe upper part of the cylinder wall shows uneven

wear, remove the ridge using a ridge reamer.

Oil Jet

1.

Check the cil jet for clogging.

Note
Make sure that the oil passages are not
clogged.

. Check the check ball move smoothly.

Piston

1.

Inspect the outer circumferences of ail pistons for
seizure ar scoring, replace if necessary.

2. Measure the outer diameter of each piston at a right

angle (90°) to the piston pin, 16.5 mm (0.650 in)
below the oil ring fand lower edge.

Piston diameter mm (in)
Size Diameter
77.954—77.974
Standard (3.0690—3.0698)
.25 {0.010) 78.204--78.224
oversize (3.0788—3.0797)
0.50 (0.020) 78.454—78.474
oversize | {3.0887--3.0885)

. Check the piston to cylinder clearance.

Clearance:
0.026—0.065 mm (0.0010-—0.0026 in)
Maximum: 0.15 mm (0.0059 in)

. [fthe clearance exceeds the maximum, replace the

piston or rebore the cylinder to oversize.

Note
if the piston is replaced, replace the piston
rings also.
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83U01A-087

83U01A-088

83U01A-089

83U01A-090

1B-—46

Piston and Piston Ring
1. Measure the piston ring to ring fand clearance

around the entire circumference using a new pis-
ton ring.

Clearance (Top and Second):
0.030—0.065 mm (0.0012—0.0026 in)
Maximum: 0.15 mm (0.006 in)

. If the clearance exceeds the maximum, replace the

piston.

. Inspect the piston rings for damage, abnormal

wear, or breakage, replace if necessary.

. Insert the piston ring into the cylinder by hand and

push it to the bttom of the ring travel in using the
piston.

. Measure each piston ring end gap using a feeler

gauge, replace il necessary.

End gap
Top :0.20—0.40 mm (0.008—0.016 in)
Second: 0.15—0.30 mm (0.006—0.012 in)
Oil rail : 0.20—0.70 mm (0.008--0.028 in)
Maximum: 1.0 mm (0.039 in)

Piston and Piston Pin
1. Measure the piston pin hole diameter in X and Y

directions at four ptaces.

Diameter:
19.988—20.000 mm (0.7869—0.7874 in)

2, Measure the piston pin diameter in the same

manner.

Diameter:
19.987—19.993 mm (0.7869—0.7871 in)
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83U01B-068

69GC1B-115

69G01B-116

3. Check the piston pin to piston clearance.

Clearance:
-0.005—0.013 mm (-0.0002—0.0005 in)

4. if the clearance exceeds the maximum, replace the
piston and/or piston pin.

Connecting Rod
1. Measure the connecting rod smali end bore.

Diameter:
20.003—20.014 mm {0.7875—0.7880 in)

2. Check the clearance between the small end bore
and piston pin.

Clearance:
0.010--0.027 mm (0.0004—0.0012 in)

3. Check each connecting rod for bending or twist-
ing, if necessary repiace or repair.

Bend: 0.04 mm (0.0016 in) max.
Twist: 0.04 mm (0.0016 in) max.
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83U01A-083

83UC1A094

Rear housing
Qil seal sliding
sutface.

Crankpin

Main journal  Qil seal sliding
surface.

83U01A-095

Dimension R : t.5mmR

B83IUD1A-086

1B—48

Crankshaft

1. Check the journals and pins for damage, scoring,
or oil hole clogging.

2. Set the crankshaft on V-blocks.

3. Check the crankshaft runout at the center journal,
replace if necessary.

Runout: 0.04 mm (0.0016 in) max.

4. Measure each jcurnal diameter in X and Y direc-
tions at two places.

Main journai
Diameter:
49.938—49.956 mm (1.9661-—1.,9668 in)
Minimum: 49.89 mm (1.964 in)
Out-of-round: 0.05 mm (0.0020 in) max.

Crankpin journal
Diameter:
44.940—44.956 mm (1.7693—1.7699 in)
Minimum: 44.89 mm (1.7673 in)
Qut-of-round: 0.05 mm (0.0020 in) max.

5. If the diameter is below the minimum, grind the
journals to match undersize bearings.

Undersize bearing:
0.25 mm (0.010 in), 0.50 mm (0.020 in)

Main journal diameter undersize mm {in)
Bearing size Journal diameter
0.26
undersize 49,688—49,706 (1.9562—1.9569)
0.50
undersize 49,438—49,456 (1.9464—1.9471)

Crankpin journal diameter undersize mm (in)

Bearing size Journal diameter
0.25 undersize 44 690—44.706 (1.7584—1.7601)
0.50 undersize 44 44044 456 {1.7496—1.7502)

Caution
Do not grind the fillet roll.
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83UC1A-097

> Damage,
wear

69G01B-121

> Smee TR
é/é/

25mm (1.0in)

€69G018-122

83U01A-038

Main Bearing and Connecting Rod Bearing
Check the main bearings and the connecting rod
bearings for peeling, scoring, or other damage.

Timing Belt

1. Replace the timing belt if there is any oll or grease
on it.

2. Check the timing belt for damage, wear, pesling,
cracks, or hardening, replace if necessary.

Caution

a) Never forcefuliy twist the timing belt. Do not
turn it inside out or bend it.

b) Be careful not to allow oil or grease on the
belt.

Timing Belt Tensioner and ldler Pulley

Check the timing belt tensioner and idler pulley for
smooth rotation or abnormal noise, replace if
necessary.

Caution

Do not clean the tensioner with cleaning
fluids. if necessary, use a soft rag to wipe it
clean, and avoid scratching it.

1849
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e

83u018-070

83U018-071
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Timing Belt Tensioner Spring
Check the free length of the tensioner spring, repiace
if necessary. :

Free length:
58.8 mm (2.315 in)

Timing Belt Pulley and Camshaft Pulley
Inspect the pulley teeth for wear, deformation, or other
damage, replace the puiley if necessary.

Caution
Do not clean the pulley with cleaning fluids.
iIf necessary, use a rag to wipe it clean.

Timing Belt Cover (lower, middle and upper)
Inspect the timing belt covers for deformation of
cracks, replace if necessary.
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ASSEMBLY

Assembly Note

1. Be sure all parts are clean before reinstallation.

2. Appiy new engine ofl to all sliding and rotating parts.

3. Do not reuse gaskets or oil seals.

4. During assembly, inspect all critical clearances, end plays and oil clearances.

5. Tighten boits to the specified torgues.

6. Replace bearings if they are peeling, burned, or ctherwise damaged.

Connecting rod & Mark
cap identification mark

63G0iC-112

63G01C-073

B3U01IX-126

4BGO1A-136

Connecting Rod

1.

Align the identification mark to the cap of lage end
of connecting rod and *'F'’ mark on the piston as
shown in the figure.

. Apply a coat of engine cil to the circumference of

each piston pin and to the small end of each con-
necting rod.

. Set a clip into the clip groove in one side of the

piston.

. Assemble the piston and connecting rod.

. Using the 88T, insert the piston pin from the op-

posite side of the piston.

. Tap the piston pin into touch the ¢lip. Install the

other clip into the groove in the piston.

1B--51
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63G01C-075

4BGO1A-143

Qil ring

/

Qil ring (spacer)

Qil ring
(lower rail) QOil ring (upper rail)
Qil ring (spacer)
4BGO1A-144
4BG01A-145

1B—52

7. If the piston pin cannot be tapped in easily, replace
the piston pin or the connecting rod.

8. Check the oscillation torque of the connecting rod
as shown in the figure. If the large end does not
drop by its own weight, replace the piston and
piston pin.

Piston Ring

1. Install the three-piece oil rings on the pistons.
(1) Appiy engine oil to the il ring spacer and rails.
(2} Install the il ring spacer.
(3) Install the upper raii and lower rail.

Caution
a) After installation of the upper and lower

side rails, make certain they turn smoothly
in both directions.
b)Do not align the end gaps, stagger them.

2. Install the second and top ring.
(1) Apply a liberal coat of engine oil to the piston
rings.
(2) Install the second ring to the piston first, then
the top one, using a piston ring insertion tool,
(commerciaily available}.

Caution
The rings must be installed so the “‘R’’ marks

face upward.
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Compression ring  Compression ring (No.2)
(No.1) 20%+ 300 Compression
ring (No.1)

Compreassion
ring (No.2)

5BUOTX-208

63G01C-076

83U01X-085

4BGO1A-147

(3) Position the opening of each ring as shown in
the figure.

Qil Jet
install the oil jet as shown in the figure.

Tightening torque: 12—18 N'm
(1.2—1.8 m-kg, 104—156 in-Ib)

Note
Before installation make sure that the oil pas-
sage is not clogged.

Crankshaft
1. Inspect the oil clearances of the crankshaft and

main bearings.

(1) Remove any foreign material and oil from the
journal and bearing.
(2) Install the main bearings and the crankshaft.

Caution
The main bearing with the oil grooves must
be install in the cylinder block.

(3) Position the plasti-gauge on top of each jour-

nal (in the journal axial direction), away from
the oil hole.
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B3U01X-008

a3uoiB-072

63G01C-078

83U01B-073

1B—54

(4) Setthe main bearing caps according to the cap
number and B mark, and tighten them.

Note
Do not rotate the crankshaft when measuring

the oil clearances.

Tightening torque:
54—59 Nm (5.5—6.0 m-kg, 40—43 ft-b)

() Remove the main bearing cap, and measure
the plasti-gauge at each journal at the widest
point for the smallest clearance, and at the nar-
rowest point for the largest clearance.

Oil clearance:
0.024—0.042 mm {0.0010--0.0017 in)

Maximum:
0.08 mm (0.0031 in)

(6) Ifthe oil clearance exceeds the limit, grind the
crankshaft and use undersize main bearings.

Undersize main bearings:
0.25 mm (0.010 in), 0.50 mm (0.020 in)

. Apply engine oil to the main bearings and main

journals.

. Install the thrust bearings to the cylinder block side.
. Install the crankshaft, and install the main bearing

caps according to the cap number and Ik mark.

. Inspect crankshaft end play.

End play:

0.08—0.242 mm (0.0031--0.0111 in)
Maximum:

0.30 mm (0.012 in)
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830018074

4BGE01A-154

83U01B-075

63G01C-081

If end play exceeds the {imit, adjust the end play with
thrust bearings.

Standard thickness:
2.50—2.55 mm (0.0984—0.1004 in)
Undersize width:
0.25 mm (0.010 in):
2.625—2.675 mm (0.1033—0.1053 in)
0.50 mm (0.020 in):
2.750—2.800 mm (0.1083—0.1102 in)

Note
Oil groove of the thrust bearing must face the
crankshaft.

Piston and Connecting Rod Assembly

1.
2.

Apply engine cil to the cylinder walls, piston cir-
cumference, and rings.

Insert each piston and connecting rod into the cyl-
inder block by using & piston insertion tooi, {com-
mercially availabie).

Caution
The pistons must be inserted so that the “‘F”’
marks face the front of the cylinder block.

Connecting Rod Cap

1.

Inspect and adjust the connecting rod bearing and
crankshaft pin journal oil clearance by the same
procedure used for the crankshaft and main bear-
ing oil clearance.

Cannecting rod cap tightening torque:
65—69 Nm (6.6—7.0 m-kg, 48-—51 ft-Ib)
Qil clearance:
0.028—0.068 mm (0.0011—0.0027 in)
Maximum:
0.10 mm (0.0039 in)
Undersize connecting rod bearing:
0.25 mm (0.010 in), 0.50 mm (0.020 in)

Caution

Be sure to align the connecting rod caps and
on the connecting rod when installing the con-
necting rod cap.

iB—5&
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Measuring location

=

83U01B-115

B63U01X-102

63U01X-103

63G01C-083
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2. Check the side clearance of the connecting rods.
Clearance: 0.30 mm (0.0118 in) manx.

Caution
The connecting rod side clearance must be
measured before installation.

3. Apply engine oi to the crankpin journal and con-
necting rod bearing.

4. Install the connecting rod cap to align the match-
ing mark and tighten it.

Tightening torque:
65—69 Nm (6.6—7.0 m-kg, 48—51 ft-ib)

Rear Cover

1. Apply engine oil to the rear cover, oil seal and oil
seal lip.

2. Press the oil seal into the rear cover.

3. Install the rear cover along with a new gasket.

Tightening torque:
8—11 N-m (0.8—1.1 m-kg, 69—95 in-Ib)

4. Cut away the expased part of the gasket that
projects out from the rear cover assembly.

Caution
Do not scratch the rear cover assembly.



83U01X-104

63U01X-105

63U01X-107

End Plate
Instali the end piate.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-ib)

Qil Pump

1. Remove any dirt or grease from the contact sur-
faces of the cylinder block and oil pump with a rag.

2. Apply engine oil to the oil seal lip.

3. Install new gasket.

Caution
Do not allow any sealant in the oil hole.

4. Install the oll pump.

Tightening tbrque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-lb)

5. Remove any sealant which is squeezed out.

Oil Strainer
Install the oil strainer along with a new gasket.

Tightening torque:
811 Nm (0.8—1.1 m-kg, 69—95 in-lb)

1B-—~57
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Qil Pan

1. Apply sealant to the places indicated by the arrows
in the figure after cleaning the cylinder block
surface,

_ 2. Install the gaskets onto the oil pump body and rear
Oil pump cover with the projections in the notches as shown,

3. Clean the oil pan contact surface.
% Caution

Do not leave any dirt or oil on it.

4. Apply silicone sealant to the oil pan continuously
with the bead of 2.6—3.5 mm (0.0984-—0.1378
in), rimming the surface inside the bolt holes as
shown.

Caution
After the sealant is applied, the pan must be
secured within 30 minutes.

83U018-078

5. Install the oil pan.
\
/fc, Caution
——— N Qil pan projection and recession from the end
. R of the cylinder block must not be more than
Projection : HQCGSSI?JH r@ 1.5 mm (0.06 in)
i
\; | / ' 6. Tighten the bolts gradually in three steps.
|
|
| ‘ Tightening torque:
E s 8—11 Nm (0.8—1.1 m-kg, 69—95 in-lb)
e

83U01B-079
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83U01A-107

83u018-109

49 BO12 007

83L01X-127

e

63U01X-081

Flywheel (MTX)
1. Tap the pilot bearing in with a suitable pipe and
hammer,
2. Apply sealant to the flywheel bolts.

Caution

If reinstalling flywheel bolts, clean threads to
remove old sealant, apply new sealant and
tighten to specification.

If old sealant can not be removed, replace
bolts.

3. Install the flywheel, with the 8ST while tightening.

Tightening torque:
96—103 N'm (9.8—10.5 m-kg, 71—76 ft-lb)

Clutch Disc and Clutch Cover
Install the clutch dise and clutch cover with the 88T,

and tighten the clutch cover.

Tightening torque:
18—26 Nm (1.8—2.7 m-kg, 13—20 ft-lb)

Note
Foliow the clutch disc installation directions

exactly (See Section 6).

Valve Seal
1. Apply engine oil to the inner surface of the new

valve seal.
2. Install the vaive seal onto the vaive guide with the

SST.

Valve and Valve Spring

1. Install the lowear spring seat.

2. Install the valve.

3. Install the valve spring and the upper spring seat.

Note

Install the spring with its narrow pitch end to-
ward the cylinder head.

1B—569
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§3U01X-128

83U018-080

83U01B-081

63301C-085

1B—60

4. Install the spring retainer after compressing the
valve spring with the SST.

HLA
1. Apply engine oil to the sliding surface.

2. Install the HLA in the position from which they were -
removed.
3. Check for free movement.

Cylinder Head
1. Thoroughly remove all dirt and grease from the top

of the cylinder block with a rag.
2. Use a new cylinder head gasket in position.
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83U01B-082

63G01€-084

ABGO1A-169p

3. Install the cylinder head.

Tightening torque:
76—81 Nm (7.7—8.3 m-kg, 56—60 ft-Ib)

Caution
Tightening the bolts must be done gradually
and in the order shown in the figure.

Engine Bracket and Mount Arm
Install the engine bracket and mount arm.

Tightening torque:
Bolt (1): 47--66 N-m
(4.8—6.7 m-kg, 3548 ft-Ib)
Bolt 2): 60—85 N-m
(6.1—8.7 m-kg, 44—63 ft-lb)
Boit 3: 93—117 Nm
(9.5—11.9 m-kg, 69—86 ft-lb)
Bolt (4): 37—52 Nm
(3.8—5.3 m-kg, 27—38 ft-Ib)

Water Pump
1. Remove any dirt or old gasket from the water pump

mounting surface.
2. Use a new water pump gaskset in position.

3. Install the water pump.

Tightening torque:
19—26 Nm (1.8—2.6 m-kg, 14—19 ft-Ib)

1B—61
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83GQ1C-087

83G01C-088

83U018-083

63G01C-080

1B--62

Camshaft
Apply engine oil to the journals, set the camshaft in
position.

Camshaft QOil Seal

1. Apply a thin coat of engine oil to the camshaft oil
seai and cylincer head.

2. Install the camshaft oil seal.

3. Apply a thin ccat of sealant io the front camshaft —
cap surface.

4. Install the camshaft caps, tighten the camshaft cap
bohs gradually in the order shown in the figure.

Tightening torque: 1114 Nm
(1.15—1.45 m-kg, 100—126 in-Ib)
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63G01C-091

83u018-084

83U018-085

83001B-086

Note
Install the camshaft cap according to the cap
number and arrow mark. -

Seal Plate
Install the seal plate.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-lb)

Camshaft Pulley
1. Instail the camshatt pulley.

Caution

For the exhaust side camshaft pulley, install
the pulley with the ‘‘E’’ mark straight up.
For the intake side camshaft pulley, install the
pulley with the '‘I'’ mark straight up.

2. Tighten the camshaft puiley bolt.
Hold the camshaft using a suitable wrench on the

journal, as shown.

Tightening torque:
49—61 Nm (5.0—6.2 m-kg, 36—45 ft-lb)

1B—63
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Cylinder head cover

Rubber
= gasket

Sealant

83U01X-131

83U01A-113

Matching mark

83U01X-129

Cylinder Head Cover
1. Apply a coat of sealant in the groove as shown.
2. Place the gasket in position.

3. Install the cylinder head cover with new seal
washears.

Tightening torque:
3—4 N-m (0.3—0.4 m-kg, 26—35 in-lb)

4. Install the filler cap and the ventilation hose.

Timing Belt Pulley

1. Reverse the direction of the ST (49 E301 06Q).

2. Install the timing beit pulley and key:.

3. Apply sealant to the timing belt puiley bolt then
tighten it.

Tightening torque: 108—128 Nm
(11.0—13.0 m-kg, 8094 ft-lb)

4. Release the SST (49 £301 060).
5. Turn the crankshatft so that the timing mark on the
oil pump body is aligned with the groove.,
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83U01B-088

B3U01X-124

Twice
rotation

83UC1B-089

83U01X-126p

Idler Puller
Install the idler pulier.

Tightening torque:
37—52 N'm (3.8—5.3 m-kg, 2738 ft-Ib)

Timing Belt Tensioner

1. Install the timing belt tensioner,

2. Install the tensioner spring.

3. Temporarily secure the tensioner so the spring is
fully extended.

Timing Beit

1. Align crankshaft and camshaft timing marks. (in-
let I marks, exhaust “E'" mark)

2. Install the timing belt. (Keep the right side of belt
as Fight as possibie)

Caution

a) The timing belt must be reinstalled in the
direction of previous rotation if it is reused.

b) Be sure that there is no oil, grease, or dirt
on the timing beit.

3. Turn the crankshatt twice in the direction of rota-
tion. (Clockwise)

4. Check that the timing marks are ¢orrectly gligned.
If not, repeat steps 1--3.

5. Loosen the tensioner iock bolft and apply tension
to the belt.

6. Tighten the timing belt tensioner to specification.

Tightening torque:
37--52 Nm (3.8—5.3 m-kg, 27—38 ft-lb)

7. Turn the crankshaft twice in the direction of rota-
tion and check the matching marks for alignment.

1B—65



1B AssemeLy

83U01B-080

63G01C-095

83U01B-091

83U018-092
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8. Measure the tension between the intake side cam-
shaft pulley and the exhaust side camshaft pulley.
If the timing belt tension is not correct, temporarily
secure the tensioner lock bolt so the spring is fully
extended and repeat steps 1—7 above or replace
the tensioner spring.

Deflection:
8.5—11.5 mm (0.33—0.45 in)

/ 95 N (10 kg, 22 Ib)

Timing Belt Cover
Install the lower, middle and upper timing belt cover
and a new gasket.

Tightening torque:
8—11 Nm (0.8—1.1 m-kg, 69—95 in-lb)

Crankshaft Pulley
install the crankshaft pulley and balffle plate.

Tightening torque: 12—17 N-m
(1.25—1.75 m-kg, 109—152 in-lb)

Water Pump Pulley
Install the Water pump pulley.

Tightening torque:
8-—11 Nm (0.8—1.1 m-kg, 69—95 in-Ib)
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4BGE0TA-203

83U018B-108

83UQ1B-093

Coolant inlet Pipe
Install the coolant inlet pipe and a new gasket.

Tightening torques:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-Ib)

Thermostat and Thermostat Cover

1. Install the thermostat with the jiggle pin facing
upward.

2. Install the thermostat cover and gasket.

Tightening torque:
19—26 N'm (1.9—2.6 m-kg, 14—19 fi-Ib)

Caution
The printed side of the gasket must face the
thermostat.

Alternator
1. Install the alternator strap.

Tightening torque:
37—52 Nm (3.8—5.3 m-kg, 27—38 ft-Ib)

2. Instail the alternator and alternator drive belt.
Lonsely tighten the alternator installation boit.

3. Adjust the drive belt defiection by referring 10 page
1B—6.

Tightening torque:
Alternator installation bolt:
37—52 Nm (3.8—5.3 m-kg, 27—38 ft-lb)
Belt adjusting bolt:
19-~26 Nm (1.9—2.6 m-kg, 14—19 ft-Ib)

Qil Pressure Switch
Install the oil pressure switch.

Tightening torque: 12—18 Nm
(1.2—1.8 m-kg, 104—156 in-Ib)

Knock Sensor
Install the knock sensor.

Tightening torque:
20—34 Nm (2.0—3.5 m-kg, 14—25 ft-Ib)

1B—67
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83U018-094

63G01C-099

83U01A-119

4BGO1A-200

18—68

Qil Cooler
Apply engine oil ta the oil cooler 0" ring and install
the oil cooler 1o cylinder block.

Tightening torque:
29—39 Nm (3.0—4.0 m-kg, 2229 ft-ib)

Note
The oil cooler must be installed so the a4 mark
faces upward.

Oil Filter
Apply engine oil to the oil filker O’ ring and install
the filter, tighten throughly by hand.

Distributor

1. Apply engine ol to the “'0O” ring, and positicn it
on the distributor.

2. Apply engine oil to the drive gear.

3. Install the distributor with the blade into the cam-
shaft groove.

4. Temporarily, loosely tighten the distributor install-
ing bolt,

Spark Plug and High Tension Lead
1. Install the spark plugs.

Tightening torque:
15—23 Nm (1.5—2.3 m-kg, 11—17 ft-Ib)

2. Connect the high tension leads.
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63LJ01X-136

83U01B-096

B3UQTX-134

Intake Manifold Assembly
1. Install the intake manifold assembly and new
gaskst.

Tightening torque:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-lb)

2. Connect the foliowing hoses.
(1) Water hoses
(2} Air hose
(3} Ventilation hose
(4) Vacuum hose

Caution
Hose clamp must be reinstalled in the orignal
position on the hose.

Surge Tank Bracket
install the surge tank brakcketl,

Tightening torque:
31—46 Nm (3.2—4.7 m-kg, 22--34 ft-Ib)

Engine Hanger
Install the front and rear enging hangers,

Tightening torque:
Front: 37—52 Nm
(3.8—5.3 m-kg, 27—38 ft-Ib)
Rear: 37—52 N'm
(3.8—5.3 m-kg, 27—38 ft-lb)

1869
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Air Intake Pipe
1. install the air intake pipe.

Tightening torque:

8—11 N'm (0.8—1.1 m-kg, 69—95 in-ib)

2. Connect the air hose.

Air Bypass Valve and Hoses
Install the air bypass valve and hoses.

Tightening torque:
19—26 N'm (1.9—2.6 m-kg, 14—19 fi-lb)

Coolant Bypass Hose
1. Apply a coat of long life coolant to the “O”' ring.

2. Install the coolant bypass hose.

83U01B-089

Power Steering Pump Bracket

Install the power steering pump bracket,

Tightening torque:
47—66 Nm (4.8—6.7 m-kg, 35—48 fi-b)

Air Conditioner Compressor Bracket
Install the air conditioner compressor bracket,

Tightening torque:
37—52 Nm (3.8—5.3 m-kg, 27—38 ft-1b)

1B8—70
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23U018-103

Exhaust Manifold and Turbocharger Assembly

1.
2,

Remove the engine from the engine hanger and
engine stand.
Install the exhaust manifold gasket.

Note
Two piece type gasket must be installed onto

cylinder head side.

. install the exhaust manifold and turbo charger as-

sembly.

Tightening torque:
39—57 Nm (4.0—5.8 m-kg, 29—42 ft-Ib)

. Install the turbocharger bracket.

Tightening torque:
Bolt A: 25—32 N'm
{2.5—3.3 m-kg, 18—24 fi-lb)
Bolt B: 43—61 N'm
(4.4—6.2 m-kg, 3245 ft-Ib)

. Connect the oil return hose.

. Connect the ail pipe.

Tightening torque: 12—18 N-m
(1.2—1.8 m-kg, 104—156 in-lb)

. Connect the water hose.

1B—71
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83U01B-104

B3UOIB-107

intake Air Hose Bracket
Install the intake air hose bracket.

Tightening torque:
1926 Nm (1.9—2.6 m-kg, 14—19 ft-ib)

Exhaust Manifold Insulator
Install the exhaust manifold insulator and wire clip.

Tightening torgue:
19—26 Nm (1.9—2.6 m-kg, 14—19 ft-lb)

Turbocharger Insulator
Install the turbocharger insuiator.

Tightening torgue:
19—26 Nm (1.9—2.6 m-kg 14—19 ft-lb)

Air Hose
Install the air hose.

Qil Level Gauge
Install the oil level gauge.
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TROUBLESHOOTING GUIDE ZA

SPECIFICATIONS

Lubricating system Force-fed type
Type Trochoid gsar type
T Qil pump -
Qil pressure kPa {kgicm?, psi) 343—441 (3.5—4.5, 50—64)
Type Fuil-flow type, paper element
Qil filter
Reliaf-valve opening pressure kPa (kg/cm?, psi) 98 (1.0, 14)
Qil warning pressure kPa (kgicm?, psi) 29 (0.3, 4.3)
Total liters {US at, Imp gt} 3.4 (3.6, 3.0)
Oil capacity Oll pan liters (US qgt, Imp gt} 3.0(3.2 2.8
Qi filter liters (US gt. Imp gt) 0.3 (0.32, 0.28)
Engine oil ' ’ AP| service 3D, SE, SF
23U02A-:002
Recommended SAE viscosity numbers
°C) —30 —20 -10 ) 10 20 30 40 50
Temperature (°F) L — — — ' T r— — —
-20 0 20 40 60 80 100 120
5W-30 > 30 D
5W-20 > < 20W-20 D < 40
Engine oil < 10W-30 >
' 10W-40 10W-50
B & 20W-40 20W-50
. , 76U02X-003
Temperature range anticipated before next oil change, °C(°F)
TROUBLESHOOTING GUIDE
Problem Possible Cause Remedy Page
Qil leakage Loose drain plug Tighten or replace 2A— 6
Faulty seal at cil pan and cylinder block Repair 2A— &
Damaged cylinder head cover Refer to Section 1A —
Loose oil pump body bolt, cylinder head cover boit, or Tighten 2A— 5
ail pan boit 2A— B
Damaged front housing gasket, or cytinder head gasket | Refer to Section 1A —
Faulty cil seal(s) Replace —
Loose oil filter Tighten 2A— 4
Loose or damaged oii pressure switch Tighten or replace —
Oil pressure drop Qil leak As deécribed above —
Insufficient oil Add oil —
Worn andfor damaged cil pump gear Replace 2A— 8
Worn plunger (inside oil pumpj or weak spring Replace 2A— 8
Clogged oil strainer Clean 2A— 7
Excessive lubrication clearance between main bearing Refer to Section 1A —
or connecting rod bearing
Warning lamp Oil pressure drop As described above —
] illuminates while Malfunction of oil pressure switch Refer to Section 15 —
— engine is running Probiem in electrical system Refer to Section 15 —
83U02A-003
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2A OIL FILTER

OIL FILTER

REPLACEMENT
1. Remove the oil filter with an oil filter wrench.

S

83U02X-006

2. Apply a small amount of engine oil to the O-ring
of the new oil fiiter.

83L02X-007

3. Fully tighten the ol filter by hand. —

4. Add engine oil t¢ the correct level.

5. After installing the filter, check to be sure that there
is no oil leakage while the engine is running.

6. Re-check the oil level using the dipstick.

831J02X-008
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OIL PAN ZAR

OIL PAN

REMOVAL AND INSTALLATION
1. Disconnect the battery negative cable.
2. Drain the engine oil.
3. Remove the parts in the numbered sequence shown in the figure.
4. Install in the reverse order of removal.
B3UOZA-004

1. Engine under
covers

2. Exhaust pipe

3. Stiffener

4. Oil pan

5. Gasket

83U02A-005

Steps after installation

1. Add the prescribed amaount of oil.
2. Check for oil leakage after starting the engine.

2A—5



2A oL PAN

INSPECTION

Check the following points. Repair or replace if
necessary.

1. Cracks, deformation, damage (at bolt locations)

2. Damaged drain plug threads. e

=
JOL
®

63U02X-013

Installation Note
1. Apply seatant 1o the places indicated by the arrows
in the figure after cleaning the surface.

83U02A-006

2. Apply sealant to the shaded area as shown in the _—
figure after cleaning the surface.

3. Instail the oil pan along with new gaskst and
stiffener.

Tightening torque:
6—9 Nm (0.6—0.9 m-kg, 52—78 in-lb)

83U02A-007

2A—8
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OIL PUMP

REMOVAL AND INSTALLATION
1. Disconnect the battery negative cable.
2. Drain the engine ait.

3. Remove each part in the numbered sequence shown in the figure.

4. Install in the reverse order of removal.

4BG02X-038

1. Timing belt cover
2. Timing belt pulley
3. Qil pan (Refer to 2A—6)

i

- .

49 BO11 102 S 19 5120 710

=
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83U02X-010

83U02A-008
4. Qil strainer
5. Oil pump

Timing Belt Pulley

1. Install the 88T to the timing belt pulley.
2. Remove the lock bolt.

3. Remove the timing belt pulley.

2A-7



ZA OlL PUMP

DISASSEMBLY AND ASSEMBLY

1. Disassemble the parts in the numbered sequence, shown in the figure.
2. Assemble in the reverse order of disassembly.

. Bolt

. Pump cover

. Quter gear

. Inner gear

. Split pin

. Plunger as-
sembly

. Ol seal

. Pump body

GO Who =

o0~

63U02X-016

B83U02xX-017

2A—8

83U02A-009

Oil Pump Cover

Removal

Loosen the screws by an impact driver so that the
oil pump body is not damaged.

installation
1. Coat Jocking agent on the screw threads.

2. Install the pump cover to the body.

Oil Seal

Removal

Remove the oil seal by using a screwdriver or simi-
lar tool to pry it out.

Installation

1. Apply engine oil to the pump body and the new
oil seal.

2. Press the oil seal in until it is flush with the front of
the pump body.



OIL PUMP, OIL PRESSURE ZA

83U02X-011

63U02X-018

830J02X-012

63U02X-021P

INSPECTION

1. Inspect for distortion or damage to the pump body
or cover,

2. Inspect for weak or damaged plunger.

3. inspect for weak or broken plunger spring.

4, Measure the following clearances:

inner gear tooth tip and cuter gear clearance:
0.2 mm {(0.0079 in) max.

Quter gear and pump body clearance:
0.22 mm (0.0087 in} max.

Side clearance:
0.14 mm (0.0055 in} max.

5. Replace the gear assembly or ol pump body if the
clearances are not within the limits.

OIL PRESSURE

INSPECTION

1. Remove the oii pressure switch.

2. Connect the 8ST 1o the pressure switch installa-
tion hole in the cylinder block.

3. Start the engine and let it warm up.
4. Maintain engine rpm at 3,000, and note the gauge
reading.

Standard oil pressure: ‘
343—441kPa (3.5-4.5 kg/cm’, 50—64psi)

5. If the pressure is lower than specified, check and

repair if necessary.
(Refer to Troubleshooting Guide.)

2A—8
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TROUBLESHOOTING GuiDE 2B

SPECIFICATIONS

Lubricating system

Force-fed type

) Type Trochoid gear type
Oil pump .
Oil pressure kPa _ (kglem?, psi) 343—441 (3.5—4.5, 50~-~64)
_ Type Fuil-flow type, paper element
Oil fiter _
Relief-valve apening pressure kPa (kglcm?®, psi) 98 (1.0, 14)
Qil warning pressure kPa (kglom?®, psi) 29 (0.3, 4.3)
Total liters (U3 gt, Imp gt} 3.6 (3.8, 3.2)
Qil capacity Qil pan liters {US qt, Imp qt) 3.2 (3.4, 2.8)
Gil fifter liters (US qt, Imp qt) 0.3 (0.32, 0.26)
Engine oil ' APl service, SF
83U02B-002
Recommended SAE viscosity numbers
e -10 0 10 20 30 40 50
Temperature (°F) L L S ey : el — — !
—-20 0 20 40 60 80 100 120
5W-30 P 30 )
5W-20 > < 20wW-20 > < 40
Engine oil < 10W-30 >
< 10W-40 10W-50
< 20W-40 20W-50
. i 76U02X-003
Temperature range anticipated before next oil change, °C(°F)
TROUBLESHOOTING GUIDE
Problem Possible Cause Remedy Page
Qil leakage Loose drain plug Tighten or repiace 2B— 7
Faulty seal at cil pan and cylinder block Repair 2B— 7
Damaged cylinder head cover Refer to Section 18 —
Loose oil pump body bolt, cylinder head cover bolt, or Tighten 2B— 6
oit pan bolt 2B— 8
Damaged front housing gasket, or cylinder head gasket Refer tc Section 1B —
Faulty oil seak(s) Replace —
Loose oil filter Tighten 2B— 4
L.oose or damaged oil pressure switch Tighten or replace -
Oil pressure drop Oil leak As described above -—
Insufficient ol Add oil —
Woarn and/or damaged oil pump gear Replace 28—10
Worn piunger (inside oil pump) or weak spring Replace 28—10
Clegged oil strainer Clean 2B— 9
Excessive lubrication ¢learance between main bearing Refer to Section 1B —
or connecting rod bearing
Warning lamp Qil pressure drop As described above —
illuminates while Maifunction of oil pressure switch Refer to Section 15 -
engine is running Problem in electrical system Refer to Section 15 —
83U028-003
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2B oL FILTER

63U02X-006

63U02X-007

2B—4

63UC2X-Q08

OIL FILTER

REPLACEMENT
1. Remove the oil filter with an oil filter wrench.

2. Apply a small amount cf engine oil to the O-ring
of the new ail filter.

3. Fully tighten the ail filter by hand.

4. Add engine oil to the correct level.

5. After installing the filter, check to be sure that there
is no oil leakage while the engine is running.

8. Re-check the oil level using the dipstick.



OIL COOLER 215

83U02B-007

OIL COOLER

REMOVAL

1. Drain the engine oil.

2. Remove the under cover.

3. Remove the oil filter with an oil filter wrench.

4. Disconnect the water hoses.
5. Bemove the oil cooler.

INSTALLATION
1. Install the oil cooler,

Tightening torque:
29—39 Nm (3.0—4.0 m-kg, 22—29 ft-lb)

2. Install the oil filter (Refer to page 2B—4).
3. Install the under cover.
4. Add engine oil to the correct level.

5. After installing the filter, check that there is no oil
leakage while the engine is running.
6. Re-check the ail level using the dipstick.

2B—5



2 B OIiL PAN

OIL PAN

REMOVAL
1. Disconnect the battery negative cable.
2. Drain the engine oil.

3. Mount the engine support (49 B017 5A0) and suspend the engine.
4. Remove the the parts in the numbered sequence shown in the figure.

1. Engine under
covers

. Exhaust pipe
bracket

. Exhaust pipe

. Turbocharger
bracket

. Qi pan

. Gasket

o B0 no

73G01C-008

2B—6

83U02B-008

Removal Note

1. Remove the oil pan by prying only at the points
shown in the figure,

2. Loosen the mounting member bolts urtil the oil pan
can be removed.

Caution

a) Do not force a pry tool between the block
and pan to prevent damaging the contact
surfaces.

b) Do not damage or scratch the contact sur-
face when removing the old sealant.



oL paN 2B

INSPECTION

Check the following points. Repair or replace, if
necessary.

1. Cracks, deformation, damage (at bolt iocations).
2. Damaged drain plug threads.

INSTALLATION
Install in the reverse order of removal,

Installation Note

1. Apply sealant to the places indicated by the arrows
in the figure after cleaning the cylinder block
surface.

. 2. Install the gaskets onto the oil pump body and rear
Oil pump cover with the projections in the notches as shown.

73G01C-011

3. Clean the oil pan contact surface.

Caution
Do not leave any dirt or oil on it.

4. Apply siiicone sealant to the oil pan continuously
with the bead of 2.5--3.5 mm (0.0984---0.1378
in), rimming the surface inside the bolt holes as
shown.

Caution
After the sealant is applied, the pan must be

secured within 30 minutes.

73G01C-012

287



2 B OIiL PAN

83U02B-010

83U028-011

5. Install the oil pan and tighten the transaxle connect-
ing bols.

Tightening torque:
Bolt A: 3752 N'm
(3.8—5.3 m-kg, 27—38 fi-lb)
Boli B: 19—26 N'-m
(1.9—2.6 m-kg, 14—19 ft-Ib)

8. Tighten the bolts gradually in three steps.

Tightening torque:
8—11 N-m (0.8—1.1 m-kg, 69—95 in-lb)

Steps After Installation

1. Add the prescrihed amount of oil.

2. Check for 0il leakage after starting the engine.
83lJo28-012



oiL puvp 28

OIL PUMP

REMOVAL AND INSTALLATION

1. Disconnect the battery negative cable.

2. Drain the engine oil.

3. Remove each part in the numbered seguence shown in the figure.

4. Instali in the reverse order of removal.
4BG02X-038

83U028-013

1. Timing belt cover _ 4. Qil strainer
2. Timing belt pulley 5. Qil pump
3. Ol pan (Refer to page 2B—6}

= T Timing Belt Pulley
49 BO11 102 -5, 1. Install the SST to the timing belt pulley.
4 b
A

; =2 2. Remove the lock bolt.
i — 3. Remove the timing belt pulley.

N LA ) =

\X s—— —

B3UOZA-010
2B—9



2B o pump

DISASSEMBLY AND ASSEMBLY
1. Disassemble the parts in the numbered sequence, shown in the figure.
2. Assemble in the reverse order of disassembly.

. Bolt

. Pump cover

. Outer gear

. Inner gear

. Split pin

. Plunger as-
sembly

. Qil seal

. Pump body

S A WR =

0~

83U02A-008

Qil Pump Cover

Removal

L.oosen the screws by an impact driver so that the
oil pump body is not damaged.

Instalfation
1. Coat iocking agent on the screw threads.
2. Install the pump cover to the body.

63U02X-018

Oil Seal

Removal

Remove the oil seal by using a screwdriver or simi-
lar tool to pry it out,

Installation '

1. Apply engine oit to the pump body and the new
oil seal,

2. Press the oil seal in until it is flush with the front of
the pump body.

63U02X-017

2B—10



OiL PUMP, OIL PRESSURE 2D

83U02A-011

63U02X-018

83U02A-012

83U02X-021P

INSPECTION

1. Inspect for distortion or damage to the pump body
or cover.

. Inspect for weak or damaged plunger.

. Inspect for weak or broken plunger spring.

. Measure the following clearances:

WM

Inner gear tooth tip and outer gear clearance:
0.2 mm (0.0079 in) max.

Outer gear and pump body clearance:
0.22 mm (0.0087 in) max.

Side clearance
0.14 mm (0.0055 in) max.

5. Replace the gear assembly or oil pump body if the
clearances are nct within the limits.

OIL PRESSURE

INSPECTION

1. Remove the oil pressure switch.

2. Connect the ST to the pressure switch installa-
tion hole in the cylinder block.

3. Start the engine and iet it warm up.
4, Maintain engine rpm at 3,000, and note the gauge
reading.

Standard oil pressure:
343—441kPa (3.5—4.5 kg/cm’, 50—64psi)

5. If the pressure is lower than specified, check and

repair if necessary. .
{(Refer ta Troubleshooting Guide.)

2B—11



2B oiL PRESSURE

INSPECTION OF CYLINDER HEAD OIL

PRESSURE

1. Remove the blind plug on the gylinder head oil gal-
lery using a hexagon wrench.

2. Connect the 88T to the oil gailery.

N\

83028-014

3. Start the engine and let it warm up to normal oper-
ating temperature.

4, Maintain the engine speed at 3,000 rpm and note
the gauge reading.

49 0187 280

Standard oil pressure
98—196 kPa
(1.0—2.0 kg/cm?, 14—28 psi) —3,000 rpm

5. If oil pressure is lower than specifications, check
and repair as necessary.

63G02C-304

6. After checking the oii pressure, apply sealant to
the blind plug.

Caution

If reinstalling the blind plug, clean the threads
to remove old sealant, apply new sealant and
tighten to specification.

If old sealant cannot be removed, replace the
blind plug.

Tightening torque
12—18 N'm
(1.2—1.8 m-kg, 108—154 in-Ib)

83L/02B-015

2B—12
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3A OUTLINE

OUTLINE

STRUCTURAL VIEW

To heater

Throttle body

» From heater

1SC valve

3A—2
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TROUBLESHOOTING GUIDE A

SPECIFICATIONS

Cooling system

Water-cooled, forced circulation

Coolant capacity With heater  liters (US gt, Imp qt.) MTX 5.0 (5.3, 4.4) | ATX 6.0 {8.3, 5.3)
Type 2 stage
Opening temperature °C (°F) SUB. 85 (185} l MAIN. 88 (190Q)
Thermostat
Fuli-cpen temperature °C (°F) 100 (212)
Full-open lift mm (in SUB. 1.5 {0.08) or more r MAIN. 8 (0.31) or more
Water pump Type Centrifugal
. Type Corrugated fin type
Radiator
Cap valve pressure  kPa (kg/om?, psi) 74—103 {0.75—1.05, 11—15)
) Outer diameter mm {in) MTX: 300 (11.8), ATX: 320 (12.8)
Cooling fan
No. of blades 4
83U03A-002
TROUBLESHOOTING GUIDE
Problem Possible Cause Remedy Page
Cocolant leakage Damaged radiator core seam Repface 3A— 8
Leakage from radiator hose or heater hose Repair or repiace 3A— 8
Leakage from water thermo switch Repair or replace 3A— B
Maifunction of water pump seal Replace 3A— 8
Damaged or locse thermostat cover or gasket Repair or repiace 3A— 7
Loose cylinder head bolt Refer to Section 1A —
Damaged cylinder head gasket Refer to. Section 1A —
Cracked cylinder block Refer to Section 1A —
Cracked cylinder heaad Refer to Section 1A —
Corrosion Imgpurities in coolant Clean and flush 3A— 4
Overheating Water passage clogged Clean 3A— 8
Thermostat matfunction Repiace 3A— 7
Radiator fins clogged Clean 3A— 8
Water pump malfunction Repair or replace JA— 9
Insufficient coalant Add 3A— 4
Electric fan motor maffunction Replace 3A— 5
Elactric fan relay malfunction Replace 3A— B
Radiator cap malfunction Replace 3A— B
83U03A-003



3A COOLANT

83U03X-005

83U03X-014

83aU03X-007

3A—4

COOLANT

INSPECTION

Coolant level

While the coolant is cold, the cootant level should be
near the radiator inlet port, and the level in the reser-
ve tank should be between the FULL and LOW
marks. Add coolant if the level is low.

Coolant leakage

1. Connect the tester with 8ST to the radiator inlet
port.

2. Apply a pressure of 103 kPa (1.05 kg/cm?, 15
psi) to the tester.

3. Note if the tester indicator shows a reduction of
pressure. If it does, there may be a coolant leak.
Check for leaks.

Warning

When removing either the radiator cap or the
tester with adapter, loosen it slowly until the
pressure in the radiator is released, and then
remove it.

REPLACEMENT
1. Drain the coolant by opening the radiator drain
iug.

2. gloge the plug tightly.

3. After pouring anti-freeze into the radiator in accor-
dance with the table below, add soft water.

4. Start engine, bleed the air from the coolant passa-
ges, and then add coclant as necessary.

Anti-freeze solution mixture percentage

) Mixture percentage (by volume)
Protection X .
Anti-freeze solution Water
Above —16°C (3°F) 35 68
Above —P8C (-15°F) 45 55
Atove —40°C (—40°F) -85 45

83U03A-004



RADIATOR CAP, ELECTRIC FAN MOTOR A

49 9200 147

83U03X-C15

B3U03X-009

yy —
B\

63U03X-010

83UIC3A-006

RADIATOR CAP

INSPECTION

Radiator Cap Vaive

1. Remove foreign material (water residue, etc.) from
between the radiator cap valve and the valve seat.

2. Attach the radiator cap with 88T 1o a tester. Ap-
ply pressure gradually to 74—103 kPa
(0.75—1.05 kg/cm?, 11—15 psi).

3. Wait about 10 seconds, and check whether the
pressure has decreased.
The cap is normal if the pressure is maintained for
about 10 seconds.

Negative-Pressure Valve

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

2. Check for damage on the contact surfaces,
cracked or deformed seal packing. Replace the
radiator cap if necessary.

ELECTRIC FAN MOTOR

INSPECTION
1. Disconnect the fan motor connectors,

2. Connect an ammeter and battery to the fan motor
connectors.

3, Check to be sure that the fan motor operates
smoothly at the standard current or less.

Standard current: 5.6—7.6 Amperes (MTX)
10.0—11.0 Amperes (ATX)

4. |f the fan motor is faulty, replace it.



3A WATER THERMO SWITCH, ELECTRIC FAN RELAY, WATER PUMP DRIVE BELT

63U03X-012

63U003X%-014

B3UC3X-016

3A—6

WATER THERMO SWITCH

INSPECTION
1. Remove the electric fan water thermo switch,

Caution

Do not disconnect the water thermo switch
connector while the ignition switch is ON be-
cause the fan will turn.

2. Place the water thermo switch in a container of
water,

3. Connect a circuit tester to the water thermo switch.

4. Check that continuity is not indicated when the
water temperature is 97°C (207 °F) or higher, and
that continuity is indicated when the temperature
is 90°C (194°F) or less.

5. If the water thermo switch is faulty, replace it.

Notes

a) Use a new O-ring when installing the water
thermo-switch. Do not use seal tape on the
threads of the thermo switch.

b) Check for water leakage after installation.

ELECTRIC FAN RELAY

INSPECTION

1. Disconnect the water therma switch connector, and
then check whether the fan turns when the igni-
tion switch is turned ON. I it does, the relay is func-
tioning properly.

2. If the fan doesn’t turn on, check for a malfunction
of the fan relay, check the fuse and wiring harness,
and check for poor contact or a loose coupler.

WATER PUMP DRIVE BELT

INSPECTION AND ADJUSTMENT
1. Check all surfaces of the V-belt. Replace it if it is
cracked or damaged.

2. Check the amount of deflection (at point half-way

between the water pump pulley and the alterna-
tor puliey) by applying a pressure of about 98N
(10 kg, 22 Ib).

Deflection
New: 8—9 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)



THERMOSTAT SA

THERMOSTAT

REMOVAL AND INSTALLATION
1. Drain the coolant.

2. Remove the parts in the numbered sequence shown in the figure.

3. Instaill in the reverse order of removal.

83U03A-008

1. Water hose

2. Thermostat cover
3, Gasket

4. 2 stage thermaostat

Note

83U03A-009

a) The jiggle pin should be on the upper side.
b) Position the hose clamp in the original location on the hose and squeeze it lightly with

large pliers to ensure a good fit.

63U03X-017

INSPECTION

Check the operation. Replace if necessary.

1. Visuaily check the valve to be sure it is air tight.
2. Place the thermostat and a thermometer in water,

gradually increase the water temperature, and then
check the following:
(1} Valve cpening temperature
Sub-valve 83.5——86.5°C (182—188°F)
Main valve 86.5-~89.5°C (188-—193°F}
(2) Full open lift
Sub-valve 1.5 mm (0.06 in) or
more at 100°C (212°F)
Main valve 8 mm (0.31 in) or
more at 100°C (212°F)
(3) Valve ciosing temperature
Sub-valve 80°C (176°F)
Main valve 83°C (181°F)

3A~7



3A RADIATOR

RADIATOR

REMOVAL AND INSTALLATION
1. Drain the coolant,
2. Remove the parts in the numbered sequence shown in the figure. _—

3. Install in the reverse order of removal.
83UO3A-010

83U03A-011

1. Radiator cowling 4. Radiator hose
2. Cooling fan 5. Reserve tank hose
3. Cooling fan motor 6. Radiator

Note

Position the hose clamp in the original location on the hose and squeeze it lightly with
large pliers to ensure a good fit. :

INSPECTION

Check the following points; repair or replace if
necessary:

1. Cracks, damage, or water leakage

2. Bent fins {repair by using a screwdriver)

3. Distorted or damaged radiator inlet.

B83LC3X-019



WATER PUMP 3A

WATER PUMP

REMOVAL AND INSTALLATION

1. Turn the crankshaft so that the No. 1 cylinder is at top dead center of compression.
A 2. Drain the coolant.

3. Remove the parts in the numbered sequence shown in the figure.

4, Install in the reverse order of removal.
83LI03A-012

83U03A-013
1. Water pump puiley 5. Timing belt
2. Crankshaft pulley 6. Coolant inlet pipe and gasket
3. Timing belt cover 7. Water pump

4. Timing belt tensioner and spring

Note
a) Do not disassemble the water pump, if a problem is found replace it as a unit.

b) Position the hose clamp in the original location on the hose and squeeze it lightly with
large pliers to ensure a good fit.

3A—9
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TROUBLESHOOTING GuUIDE 3B

SPECIFICATIONS
Cooling system Water-cooled, forced circulation
Coolant capacity With heater  liters {US qt, Imp qt.) 6.0 (8.3, 5.3)
Type 2 stage
Opening temperature °C (°F) SUB. 85 (185) T MAIN, 88 (190)
Thermostat
Full-open temperature °C (°F) 100 (212)
Full-open lift mm {in) SUB. 1.5 (C.08) or more T MAIN. 8 (0.31) or more
Water pump Type Centrifugal
) Type Corrugated fin type
Radiatcr
Cap valve pressure  kPa {kg/cm?, psi) 74—103 (0.75—1.05, 11—15)
) Quter diameter mm {in) 320 (12.8)
Cooiing fan
No. of blades 4
83U03B-003
TROUBLESHOOTING GUIDE
Problem r Possible Cause Remedy Page
Coolant leakage Damaged radiator core seam Replace 3B—10
Leakage from radiator hose or heater hose Repair or replace 3B8—10
Leakage from water thermo switch or radiator switch Repair or replace 3B— 6,7
Maifunction of water pump seal Replace 3B—11
Damaged ar loose thermostat cover or gasket Bepair ar replace 3B— 9
Loose cylinder head bolt Refer to Section 1B —
Damaged cylinder head gasket Refer to Section 1B —
Cracked cylinder block Refer to Section 1B —
Cracked cylinder head Refer to Section 1B —
Corrosion Impurities in coolant Clean and flush 3B— 4
Overheating Water passage clogged Clean 3B—10
Thermostat malfunction Replace 3B— 9
Radiator fins clogged Clean 3B—10
Water pump malfunction Repair or replace 3B—11
Insufficient coolant Add 3B— 4
Electric fan motor malfunction Replace 3B— 5
Electric fan refay malfunction Replace R— 7
Radiater cap maifunction Replace 3B— 5
83U03B-004




3B COOLANT

B83LJ03A-014

B3U03X-007

3B—4

COOLANT

INSPECTION

Coolant level

While the coolant is cold, the coolant level should be
near the radiator inlet port, and the level in the reser-
ve tank should be between the FULL and LOW
marks. Add coolant if the level is low,

Coolant leakage

1. Connect the tester with 8ST to the radiator inlet
port,

2. Apply a pressure of 103 kPa (1.05 kg/cm?, 15
psi) to the tester.

3. Note if the tester indicator shows a reduction of
pressure. If it does, there may be a coolant leak,
Check for leaks.

Warning

When removing either the radiator cap or the
tester with adapter, loosen it slowly until the
pressure in the radiator is released, and then

remove it.

REPLACEMENT

1. Drain the coolant by opening the radiator drain
plug.

2. Ciose the plug tightly.

3. After pouring anti-freeze into the radiator in accor-
dance with the table below, add soft water.

4. Start engine, bleed the air frormn the coolant passa-
ges, and then add coolant as necessary.

Anti-freeze solution mixture percentage

) Mixture percentage (by voiume)
Protection - -
Anti-freeze solution Water
Above —16°C (3°F) 35 85
Abgove —26°C (—15°F) 45 55
Above -40°C (—40°F) 55 45
83U03A-004




RADIATOR CAP, ELECTRIC FAN MoTor 3B

49 9200 147
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83UC3A-015

63U03X-009
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83003R-005

83U038-006

RADIATOR CAP

INSPECTION

Radiator Cap Valve

1. Remove foreign material (water residue, etc.) from
between the radiator cap valve and the valve seat.

2. Attach the radiator cap with 88T to a tester, Ap-
ply pressure gradually to 74—103 kPa
(0.75—1.05 kg/cm?, 11—15 psi).

3. Wait about 10 seconds, and check whether the
oressure has decreased.
The cap is normal if the pressure is, maintained
for about 10 seconds.

Negative-Pressure Valve

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

2. Check for damage on the contact surfaces,
cracked or deformed seal packing. Replace the
radiator cap if necessary.

ELECTRIC FAN MOTOR
INSPECTION (FOR 2WD)

1. Disconnect the fan motor connectors.
2. Confirm that the battery voltage is approx. 12V.

3. Connect an ammeter and battery to the fan motor
connectors.

4, Check that the fan motor operates smoothly at the
standard current or less.
Standard current: 10.0—11.0 Amperes

5. If the fan motor is faulty, replace it.

3B8—5



JD ELECTRIC FAN MOTOR, WATER THERMO SWITCH

83U03B-007

B83U03B-008
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83U038-015

83L038-007

3B—6

INSPECTION (FOR 4WD)

1. Disconnect the fan motor connectors.

2. Confirm that the battery voltage is approx. 12V.

3. Connect an ammeter and batiery to the fan motor
connectors for low speed inspection.

4, Check that the fan motor operates smoothly at the
standard current or less.

Standard current: 8.8—9.7 Amperes

5. Connect an ammeter, battery and switch to the fan
motor connectors for high speed inspection.

6. Check that the fan motor operates smoothly at the
standard current or less with the switch ON.

Standard current: 13.3—14.6 Amperes

7. If the fan motor is faulty, replace it.

WATER THERMO SWITCH

INSPECTION
1. Remove the electric fan water thermo switch.

Warning
Do not disconnect the water thermo switch
connector while the ignition switch is ON be-

cause the fan will turn.

2. Place the water thermo switch in a container of
water.

3. Connect a circuit tester to the water thermo switch.

4. Check that continuity is not indicated when the wa-
ter temperature is 97°C (207°F) or higher, and
that continuity is indicated when the temperature
is 90°C (194°F) or less.

5. If the water thermo switch is faulty, replace it.

Note

a) Use a new O-ring when installing the water
thermo-switch. Do not use seal tape on the
threads of the thermo switch.

b) Check for water leakage after installation.



RADIATOR SWITCH, ELECTRIC FAN RELAY 3B

83U03B-009

83U03B-010

83103B-011

83U03B-012

RADIATOR SWITCH (FOR 4WD)

INSPECTION
1. Remove the radiator switch.

Warning

Do not disconnect the radiator switch connec-
tor while the ignition switch is ON because the
fan will turn.

2. Place the radiator switch in a container of engine
oil.

3. Connect a circuit tester to the radiator.

4. Check that continuity is not indicated when the oil
temperature is 105°C (221°F), and that continui-
ty is indicated when the temperature is 96°C
(205°F).

Warning
Do not heat the engine o¢il above 120°C
(248°F).

5. If the radiator switch is faulty, replace it.

Note
Clean the engine oil on the switch when the
switch is reused.

ELECTRIC FAN RELAY

INSPECTION

1. Disconnect the water thermo switch connector, and
then check whether the fan turns when the igni-
tion switch is turned ON. i it does, the relay is func-
tioning properly.

2. If the fan doesn't turn on, check the continuity of
the fan relay.

(1) Check for continuity between (a) and (b) ter-
minals, {c) and (d} terminals.

(2} Check that there is no continuity between (a)
and (b) terminals when 12V battery is applied
across (c) and (d) terminals.

3. If the relay is faulty replace, if not, check the fuse
and wiring harness, and for poor contact or a loose
coupler.

3B—7



3B ELECTRIC FAN RELAY, WATER PUMP DRIVE BELT

BIL03B-014

3B—8

63UC3X-015

(For 4WD) _

After inspection of efectric fan relay, inspect the No.
1 and No. 2 relay for high speed operation.

1. Disconnect the radiator switch connector, and

check for fan rotation with the ignition switch ON.
If the fan rotates, the relay is functioning properly.

. if the fan does not turn on, check the continuity

of the No. 1 and No. 2 relay.

(1) Check for continuity between (&) and (b) ter-
minals, (c) and (f) terminals.

{(2) Check that there is no continuity between (c)
and (f) terminals when 12V battery is applied
across (a) and (b) terminals.

. If the relay is faulty replace, if not, check the fuse

and wiring harness, and for poor contact or a loose
coupler.

Note
No. 1 and No. 2 relay are same.

WATER PUMP DRIVE BELT

INSPECTION AND ADJUSTMENT
1. Check all surfaces of the V-belt. Replace it if it is

cracked or damaged.

2. Check the amount of deflection (at point half-way

between the water pump pulley and the alterna-
tor pulley) by applying a pressure of about 98N
(10 kg, 22 Ib).

Deflection
New: 8—8 mm (0.31—0.35 in)
Used: 9—10 mm (0.35—0.39 in)



THERMOSTAT 3B

THERMOSTAT

REMOVAL AND INSTALLATION
1. Drain the coolant.

2. Remove the parts in the numbered sequence shown in the figure.

3. Install in the reverse order of removal,

83U03A-008

)

1. Water hose

2. Thermostat cover
3. Gasket

4. 2 stage thermostat

Note

B83U0O3A-008

a) The jiggie pin should be on the upper side.
b) Position the hose clamp in the original location on the hose and squeeze it lightly with

large pliers to ensure a good fit.

63U03X-017

INSPECTION

Check the operation. Replace if necessary.

1. Visually check the vaive to be sure it is air tight.
2. Piace the thermostat and a thermometer in water,

gradually increase the water temperature, and then
check the following:
(1) Valve opening temperature
Sub-valve 83.5—86.5°C (182--188°F)
Main valve 86.5—89.5°C (188—193°F})
(2) Full open lift
Sub-vaive 1.5 mm (0.06 in) or
more at 100°C (212°F)
Main valve 8 mm (0.31 in) or
more at 100°C (212°F)
(3) Valve ciosing temperature
Sub-valve 80°C (176°F)
Main valve 83°C (181°F)



35 RADIATOR

RADIATOR

REMOVAL AND INSTALLATION

1. Drain the coolant.
2. Remove the parts in the numbered sequence shown in the figure.

3. Install in the reverse order of removal.
83U03A-010

83U03A-01

1. Radiator cowling 4. Radiator hose
2. Cooling fan 5. Reserve tank hose

3. Cooling fan motor 6. Radiator

Note
Position the hose clamp in the original location on the hose and squeeze it lightly with

large pliers to ensure a good fit.

INSPECTION

Check the following points; repair or repiace if
necessary:

1. Cracks, damage, or water leakage

2. Bent fins (repair by using a screwdriver)

3. Distorted or damaged radiater iniet.

83U03X-012



WATER PUMP 3 B

WATER PUMP

REMOVAL AND INSTALLATION
1. Turn the crankshaft so that the No. 1 cylinder is at top dead center of compression.
2. Drain the engine coolant.
3. Remove the parts in the numbered sequence shown in the figure.
4. Install in the reverse order of removal.
83U03A-012

B3UC3B-015
1. Drive belt (with P/S and or A/C) 7. Timing kelt cover (middle)
2. Drive belt 8. Timing belt cover (lower)
3. Water pump puliey 9. Timing belt tensioner
4. Crankshaft pulley 10. Tensioner spring
5. Baffle plate 11. Timing belt
6. Timing belt cover (upper) 12. Coolant inlet pipe

13. Water pump assembly

Note
a) Do not disassemble the water pump, if a problem is found replace it as a unit.
b) Position the hose clamp in the original location on the hose and squeeze it lightly with

large pliers to ensure a good fit.

3B—11
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outuine 4A

EMISSION COMPONENT LOCATION

Atmospheric pressure senscr
Circuit opening relay
Dashpot Engine control unit

Throttle sensor

Injector Brake light switch

Clutch switch

Fue! filter

Pressure regulator

BAC valve
\

Main relay

Water thermo sensor

Oxygen sensor
Air flow mater <

Water thermo switch

B3LIO4A-003
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VACUUM HOSE ROUTING DIAGRAM

Charcoal canister

Vacuum switch valve

* ' Solenoid valve
s (for vacuum switch valve)
Solenoid valve

\ (for No.1 purge controi valve)

83U04A-004
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COMPONENT DESCRIPTIONS

No. COMPONENT FUNCTION REMARKS
1 | Air cleaner Filters air into the combustion
- chamber
2 | Air flow meter Detects intake air amount; sends sig- | Intake air thermo sensor and fuel
nal to the engine control unit. (for de- | pump switch are integrated.
termination of fuel injection amount)
3 | Atmospheric pressure sensor | Detects atmospheric pressure to pre-
vent over rich mixture; sends signal
10 engine control unit.
4 | Air valve When engine is cold, supplies by- * Engine speed is increased to
pass air into dynamiic chamber for shorten warm-up period.
Quick warm-up and smooth idle. * Thermo wax type
« Installed into BAC valve
5 | Brake light switch Detects brake operation (decelera-
tion); sends signal to engine control
unit.
€ | Catalytic converter Reduce HC and CQO by oxidation. Honeycomb construction
Reduce NOx.
7 | Charcoal canister Stores fuel tank fumes while engine
is stopped.
8 | Check connector For Self-diagnosis checker 6 pin connector (Green)
g | Circuit opening relay Supplies voltage for fuel pump while
engine running.
10 | Clutch switch Detects in-gear condition; sends sig- | Switch is closed when clutch pedal
nal to engine control unit. is released. )
11 | Engine contral unit Detests the following:
1. Engine speed 1. Ignition coil {~) terminal
2. Intake air amount 2. Air flow meter
3. Engine coolant temperature 3. Water thermo sensor
4. Engine load condition 4, Throttte sensor {Point type)
5. Oxygen concentraticn in exhaust 5. Oxygen sensor
) gas 6. Clutch switch and neutral switch
6. In-gear condition 7. intake air thermo sensor (in air
7. intake air temperature flow meter)
8. Atmospheric pressure 8. Atmospheric pressure sensor
9. A/C operation 9. A/C switch
10. P/S operation 10. P/S switch
11, E/L (Electrical load) operation 11. E/L switch
12, Starting signal 12, Starter switch (Ignition switch)
13. Initial set signal 13, Test terminal
Controls operation of the following;
1. Fuei injection amount 1. Injector
2. Idle speed control system 2. BAC valve (ISC solenoid vaive)
3. Fail-safe system 3. Self-diagnosis checker and MIL
4. Manitor switch function 4, Monitor lamp (Self-diagnaosis
checker)
12 | Dashpot Gradually allows throttle valve clos- Adjustment speed
ing during deceleration. MTX....2800 =150 rpm
ATX....2800x 300 rpm (in neutral)
13 | Fuel filter Filters particles from fuel
14 | Fuel pump Pravides fuel to injectors * Operates while engine Is running
* Installed in fuel tank
15 | Intake air thermo sensor Detects intake air temperature; com- | Thermistor
pensates fuel injection amount
through engine control unit.
16 | Injector Injects fuel to intake port Controlled by signals from engine
cantrol unit.
17 | Intank Filter Filters pariicies from fuei Installed in low-pressure side

323 Revised 10/87
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4A ouTLINE

Na. COMPONENT

FUNCTION

REMARKS

18 | ISC valve

Supplies bypass air to dynamic
chamber for smocth idle

Insalled intc BAC valve

19 | Neutral switch

Detects transaxle condition; sends
signal to control unit

20 | Oxygen Sensor

Detects oxygen concentration in ex-
haust gas; sends signal to control
unit; compensates fuel injection
amount.

Zilconia ceramic with piatinum
coating

21 | Pressure Reguiator

Regulates fuel pressure to injectors

22 | No.1 Purge Control Valve

Opens and closes evaporative vapar
passage from canister to intake
manifold

During open throttle

23 | No.2 Purge Control Valve

Positive pressure and negative pres-
sure valves operate in accordance
with fuel tank pressure.

Prevents canister from flooding.

24 | Throttle Sensor (Point type)

Detects throttle opening angle; sends
signal to engine contral unit; com-
pensates fuel injection amount.

25 | Solenoid Valve
(for No.1 purge control valve)

Opens and ¢loses vacuum passage
to No.1 purge control valve.

Controlled by signal from engine
control unit

Solenoid Valve
(for vacuum switch valve)

QOpens and closes vacuum passage
to vacuum switch valve.

Controlled by signal from engine
control unit

26 | Vacuum Switch Valve

Opens passage of vacuum line when
vacuum applied.

Vacuum from three-way sclencid
valve

27 | Water Thermo Sensor

Detects coolant temperature; sends
signal to engine control unit; com-
pensates fuel injection amount.

Thermistor

28 | Water Thermo Switch

Detects radiator coolant temperature;
sends signal to control unit; in-
creases fuel injection amount.

Above 17°C (63°F): ON

323 Revised 10/87

B3U04A-005



outuine 4A

SPECIFICATIONS
Item Transaxle type Manual transaxie Automatic transaxle
ldle speed rpm 850 * 50 in Neutral 850 = 50 in P range
Throttle body
Type Horizontal draft {(1-barrel)
Throat diameter mm {in} 45 (1.77)
Air flow meter
Ea—Vs Fully closed: 20—400 Fully open: 20—1,000
E2—Vc 100—300
Resistor Q | Ea—Vs 200—400
—20°C (—4°F) 10,000—20,000
E2—THA 20°C (68°F) 2,000—-3,000
60°C (140°F) 400—700
Fuel pump
Type Impeller (in tank)

Output pressure kPa (kgfom?, psi)

441588 (4.5—6.0, 64.0—85.3)

Feeding capacity cc (cu-in}¥10 sec

220~-380 (13.4-23.2) when fugf pressure at 250 kPa (2.55 kgicm?, 36.3 psi)

Fuel filter
Low pressure side Nylon 8 (250 mesh) element
Type High pressure side Paper element
Pressure regulator
Type Diaphragm
Regulating pressure kPa (kglcm?, psi) 240—279 {2.45—2.85, 34,8—40.5) (Vacuum hose disconnected)
Injector
Type High-ohmic
Type of drive Voitage
Resistance Q 11—15

Injection amount cc (cu in)/15 sec

3241 (1.95—2.50)

ldle speed control valve

Solenoid resistance Q J

5—20

Fuel tank

| Capacity

liters (US gal, Imp gal} I

48 (12.7, 10.6)

Air cleaner

Element type |

Wet

Accelerator cable

Free play mm {in} l

1—3 (0.035—0,118)

Fusl

Specification |

Unleaded gasoline

323 Revised 10/87
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4 A TROUBLESHOOTING GUIDE

TROUBLESHOOTING GUIDE
RELATIONSHIP CHART

Output Devices and Input Devices

4A—8

323 Revised 10/87

OUTPUT INJECTOR SOLENOID BAC VALVE PURGE SOLENOID
DEVICE (PRES-
FUEL IN- FUEL IN- SURE RE- AR ISC No.1 No.2
INPUT JECTION JECTION | GULATOR) VALVE VALVE
DEVICE AMOUNT TIMING
IGNITION
COIL @) O X X o X ]
AIRFLOW
METER O X X X X X
IDLE
SWITCH O X O X C X X
PSW
SWITCH - O X X X X X X
WATER
THERMO O X @] X O O X
SENSOR
INTAKE AIR
THERMO O X O X O O X
SENSCR
ATMOCSPHER-
IC PRESSURE @] X X X O X X
SENSOR
OXYGEN
SENSOR 9] X X X O O X
BRAKE
LIGHT @] X X X X X X -
SWITCH
WATER
THERMO @] X X X O O X
SWITCH
NEUTRAL
AND CLUTCH O X O X O O X
SWITCH
STARTER
SWITCH @] X @] X X X X
E/L
SWITCH X X X X @] X X
AIC
SWITCH X X X X O X X
PIS
SWITCH X X X X O X X
TEST
CONNECTOR X X X X © X X
O: Related

X : Not related
B3AU04A-007
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66—V

ENGINE
CONDITION MEDIUM LOAD IDLE IGN: ON
CRANKING | WARMING UP ACCELERATION HEAVY DECELERATION ROTTLE NGINE NOT REMARKS
{COLD ENGINE) | (DURING IDLE) LOAD m:t”_ve E

ouTPUT COLD | WARM FULLY CLOSED) |  RUNNING)
DEVICES
INJECTOR | INJECTION Rich Rich Hich Fuel cut off Rich Does not

{Alr Fuel and inject

Mixture) Lean

INJEC- 1 Group 1 Group Above 6,400 rpm

TION fuel cut off

TIMING
BAC AR * Open Closed * Coolant temp:
VALVE | VALVE below 80°C (140°F)

iSC Large amount of Small amount of bypass air * Large and | Does not * Test connector

VALVE bypass air small amount |  operate grounded: small

of bypass air amount of air
PURGE | No.1 OFF * ON OFF * Engine speed:
CONTROL Macuum cut off) (Vacuum to No.1 purge control valve) {Vacuum cut off) Above 1,500 rpm
SOLEN- -
ol No.2 OFF “ON OFF
(Macuum cut off) {Vacuum to vacuum switch valve) {Vacuum cut offy

800-¥¥ONER
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4 A TROUBLESHOOTING GUIDE

TROUBLESHOOTING CHART

POSSIBLE CAUSE

INPUT DEVICES OUTPUT DEVICES

Intake air thermo sensor (In Air fliow meter)
Solenoid valve (No.1 purge contral valve)

2
g
P g =
2 3 £
[ w o
PAGE. 2 c o
5 o)
5 & 38
& o
£ s 3
5 | o a | g | B ¢z
= 5 £ Q ¢ @ w1
8 E (] 5] & x > g
ol = [+] = o
c = =3 a. [ =y [ o =
2 | & 5 2 S| 3 2
5= & £l x| 8 3| <
=2 | < = & o uw B @
SYMPTOM JA~14|8A—14/4A~15 4A~—16(4A—174A—18/4A—18 4A—19(4A—19/4A—19
1| Fault Indicated by SST Code No. a1 08 | 09 10 14 15 17 26 | 27 | 34
TROUBLESHOOTING PHQCEDUFIE:

Hard start or won’t start

Note

Step 1 under symptom Is to quickly determine what system or paris may be

at fault by use of the SST. (Self-Diagnosis checker 48 H0118 8A1)

18t Check input sensors and output solencid valves with 88T (Refer to
page 4A—12).

2nd Check other switches with $ST (Refer to page 4A—20).
3rd Check the following items:

2 (crank OK)
While warming up

3| Engine stall
After warming up
While warming up

4| Rough Idle
_ After warming up
5| High idle speed after warming up

Poor acceleration, hesitation, or

lack of power

Runs rough on deceleration

Afterburn in exhaust system

Poor fuel consumption

Electrical system Ignition system

1) Battery condition 1) Spark plugs

2) Fuses 2) Ignition timing

Fuel system Intake air system

1) Fuel level 1) Air cleaner slement

2) Fuel leakage 2} Vacuum or air leakage

3) Fuel filter 3) Vaguumn hose routing

4) Idle speed {with test connector  4) Accelerator cable
grounded)

Engine Others

1) Compression 1} Clutch slippage

2) Overheating 2) Brake dragging

10

Fail emissicen test

4th Check the Fuel and Emission Control Systems

4A—10
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¢ Most possible point in system

priorities of inspection from the most possible to that
* Most possible system

These were determined on following basis
s Ease of inspection

The number of the list such shown a

with the lowest possibility.

Note
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4 A TROUBLESHOOTING WITH SST

TROUBLESHOOTING WITH SST
SELF-DIAGNOSIS CHECKER (49 HO18 9A1)

i ) ) 1 Output
ignition coil devices
Fail-safe )
function
] ¥
ir flow meter > %
Al »| Detection
wi Of I
= malfunction Mal-
function MIL
a~ > display ' @
N | function Self-
' ¥ : Diagnosis
Intake air thermo checker
sensor “\f
. - — J
Atmospheric pressure sensor | .. ~snnector
] [a sy
|—_ 7 Malfunction

code
number

< 3

SELF-BIAGNOSIS CHECKER

MAMTOR SELECT BW
LWMP o &
Ty woee

o L3

bl L E— 1T

\ —/

69G04A-020

When troubles occur in the main input devices or output devices, check for the cause using SST.
Using the SST, failures of each input and output device are indicated and retrieved from the control

unit as warning code numbers.

Note
The control unit constantly checks for malfunction of the Input devices. But, the control
unit checks for maifunction of output devices only in a 3 second period after the ignition

switch is turned ON and the test connector is grounded.

4A—12 323 Revised 10/87



TROUBLESHOOTING WiTH ssT 4A

AT
CTTND ¢\

8304A-200

69G04C-123
[ Malfunction
code
.o l:'H'—'| number
-3~ .::.I_ _,u._[_

MONITOR
LAMP

A

k‘S HOIB 349

SELF-DIAGNDSIS CHECKER

9
QQQ
o

SELECT SW

(4]

MADE |+ JAPAN

=

69G04A-023

INSPECTION PROCEDURE

1. Warm-up the engine to normal operating temper-
ature and stop it.

2. Connect 88T to the check connector (Green: 6pin)
and the battery negative terminal.

3. Connect a jumper wire between the test connec-
tor (Green: 1pin) and a ground.

4. Turn the ignition switch ON, then check for any
code number.

Note
The SST buzzer should sound for 3 sec. after
the ignition switch is turned ON.

5. Start the engine, and check for further code

numbers.
8. f a code number illuminates, check for the cause

of the problem.

TROUBLESHOOTING WITH MIL
(MALFUNCTION INDICATOR LIGHT)

Refer to page 4A—73
Note

The test connector (Green: 1 pin) must be
grounded

4A—13



4 A TROUBLESHOOTING WITH SST

If 2 malfunction code number is illuminated on 88T, check the following chart along with the wiring

diagram.

No. 01 Code illumination (Ignition Pulse)

Are there any poor connections at ignition coil
connectors?

PC: Possible Cause

YES

NO

Is resistance of ignition coil OK?
Resistance: Primary 0.72—0.88
Secondary 6—30 k@

Repair or replace connector

NO

YES

Replace ignition coit

Is there continuity between ignition coil {(—) terminal
wire and engine control unit (1M) terminal?

NO

PC: Open circuit in wiring harness from ignition coil
to engine contral unit {1M) terminal

YES

Is engine control unit (1M) terminal voitage OK?
(Refer to page 4A—61)

NO

PC: Short circuit in wiring harness

YES

No. 08 Code illumination (Airflow Meter)

Are there any poor connections at air flow meter
connectors?

PC: Engine cantrol unit malfunction

B3UQ4A-120

YES

NO

ts resistance of air flow meter QK?
Resistance:

Terminal Fully closed () Fully open (@)

Repair or replace connector

NO

E2 « Vs 20—400 201,000
Ez2 « Ve

E2 &« VB

100—300
200—400

YES

Repair air flow meter

Is there continuity between air flow meter and engine
contral unit?

Engine control unit
3
28
2E
2C

Air flow meter
VB (YG wire)
Ve (LgR wire)
Vs (LgB wire)
E2 (LY wire)

NO

YES

Are engine coritrol unit terminal voltages OK?
Check terminal: 28, 2C, 2E, 31
(Refer to page 4A—61, 62)

NO

PC: Open circuit in wiring harness from air flow
meter to engine control unit

-

PC: Short circuit in wiring harness

{31) terminal voitage not within specification

4A—14

PC: Engine control unit malfunction

83U04A-011
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TROUBLESHOOTING WITH SST 4A

No. 09 Code illumination (Water Thermo Sensor)

Are there any poor connections at water thermo
sensor connectors?

YES

NO

Is resistance of the water thermo sensor OK?
Resistance:

- Repair or replace connector

Repface water thermo sensor

PC: Open circuit in-wiring harness from water thermo
sensor to engine control unit

Coolant temp Resistance
~-20°C (—4°F) 14.6—17.8 k@ NO
20°C (68°F) 2.21—2.68 k2
40°C (104°F) 1.0—-1.3kQ -
60°C (140°F) 0.49—0.67 k2
80°C (176°F) 0.29—0.35 k2
YES
ls there continuity between water thermo sensor and
engine control unit?
Water thermo sensor Engine control unit NO
A {LR wire) 2l
B (LY wire) 2C
YES
Are engine control unit (2T} and (2C) terminal vol- NO
tages OK?(Refer to page 4A—81)
YES

PC: Shart circuit in wiring harness

PC: Engine control unit malfunction

83U04A-012

4A—15




A4 A TROUBLESHOOTING WITH SST

No. 10 Code illumination (Intake Air Thermo Sensor)

connectars?

Are there ény poor connections at air flow meter

YES

NO

{in air flow meter) OK?
Resistance:

ls resistance of intake air thermo sensor

Terminal

Resistance

NO

Repair or replace connector

Ez & THA | —20°C (~4°F): 14.6—17.8 k@
20°C (68°F) : 2.21—2.69 kQ
60°C (140°F): 0.49—0.67 k2

YES

Is there continuity between inteke air thermo
sensor {in air flow meter) and engine control unit?

NO

Replace air flow meter

Intake air thermo sensor Engine control
{in air flow meter) unit
THA (BrY wire} 2J
E2 (LY wire) 2C

YES

Are engine control unit (2J4) and (2C) terminal val-
tages OK? {Refer to page 4A—61,62)

NO

PC: Open circuit in wiring harness from intake air ther-
mo sensor (in air flow meter) to engine control unit

4A--16

YES

PC: Short circuit in wiring harness

PC: Engine control unit malfunction

B3L04A-013
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TROUBLESHOOTING WiTH ssT 4A

No. 14 Code illumination (Atmospheric Pressure Sensor)

Are there any poor connections at atmospheric YES )
pressure sensor connectors? Repalr or replace connector J
NO
. . PC: Open ¢r short circuit in wiring harness from
Isse :‘l;zrrec\é;er: eeé:tt (gi?;W) wire of atmospheric pressure NO (B'W) wire to engine control unit
Vref: 4.5—5.5V ¢ Engine control unit malfunction
- ' (If 2A terminal voltage not 4,5—5.5V)
YES
Is voltage at (L) wire of atmospheric pressure sensor
connectar OK? NO
Vaoltage: 3.5—4.5V.....at sea level Replace atmospheric pressure sensor

2.5—3.5V.....at high elevation
(2.000 m (6,500 ft) )

YES

]

Is there continuity between atmospheric pressure
sensor to engine control unit? -

NO | pc; Open circuit in wiring harness from atmospheric

Atmospheric pressure sensor | Engine control unit pressure sensor to engine control unit
D (LO wire} 2H
YES
. . . NO
Are engine controi unit (2H) terminal voltages OK? PC: Short circuit in wiring harmess

{Refer to page 4A—61,62)

YES

PC: Engine control unit malfunction

83U04A-014
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4A TROUBLESHOOTING WITH SST

No. 15 Code illumination (Oxygen Sensor)

Is oxygen sensor output voltage OK?
(Refer to page 4A—69)

NO

v YES

Is sensitivity of oxygen sensor OK?
(Refer to page 4A—69)

NO

Replace oxygen sensor

YES

Replace oxygen sensor

No. 17 Code illumination (Feedback System)

Perform after-repair procedure

83U04A-015

4A—18

Does monitor lamp of Self-Diagnoais Checkeri- | NO [ PC:
luminate at idle? Alr leak in vacuum hoses or engine components
Contaminated oxygen sensor
Clogged fuel jet(s)
YES
NO
Are spark plugs clean? Clean or repiace
v YES
| ? NO
(;:f:ﬁgnpzzgsg;fé%gt voltage OK PC: Oxygen sensor faulty
YES
4
Is 1A terminal voltage of engine control unit OK? No | FC
Refer to 4A 961 g Open or short circuit in wiring harness from oxy-
{Refer to page 4A—61) gen sensor cannector to oxygen control unit
YES

Perform after-repair procedure

83U04A-018



e

TROUBLESHOOTING WiTH ssT 4A

No. 26, 27 Code illumination (Solenoid Valve)

ls theré poor connection at connector in wiring circuit
of indicated solenoid valve?

YES

Repair or replace

NO
‘ PC:
Is signal or voltage of connector for indicated sole- NO | Open or short circuit in wiring harness of
noid valve OK? indicated solenoid valve
Engine control unit faulty
YES
Perform after-repair procedure
83U04A-017
No. 34 Code illumination (BAC valve)
; YES
g{;: r:ggtrsr:g\y poor connections at BAC valve Repair or replace connector
NO
; NO
E.etsr;; ;ﬁggagi% gf nthe BAC valve OK? Replace BAC valve
YES
Is there battery voltage at (BW) wire of the BAC NO | gc. Open or short circuit in wiring harness from {BW)
valve connector? wire to main relay (for engine control unit)
YES
Is there continuity betwesn BAC valve and engine
control unit?
- - NO | pC: Open circuit in wiring harness from BAC valve
BAC vgtve Engine controf unit to engine control unit
B (G wire) 2Q
{Refer to page 4A—62)
YES

PC: Engine control unit malfunction
Short circuit in wiring harness

B83U04A-018
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4A MONITOR SWITCH FUNCTION

MONITOR SWITCH FUNCTION

Clutch switch
Ngutral swiich

idle switch
Braka light switeh

AJC switch )

Headlight switch

Rear defroster switch

Blower switch
Inthibitor switch
Watar thermo swilch

Pawer switch

Contral unit

Monitar tamp

Menitor tamp
| {Self-Diagnosis

Chacker)

B3UO4A-018

The operation of individual switches can be determined by the monitor lamp SST.

Note

The test connector must be grounded and the Ignition switch ON (engine stopped}) to check

the switches.

Self-Dlagnosis Checker

Idle switch

Switch

Light ON Light OFF Remarks
Ciutch switch Pedai released Pedal depressed Gear: IN
Neutral switch (Throttle sensor) In gear Neutral Clutch pedal released

Pedal depressed Pedal released

Brake light switch

Pedal depressed Pedal released

Blower maotor position:

AJ/C switch ON OFF “1" position
Headlight switch ON OFF

Rear defroster switch ON OFF

Blower switch ON OFF Blower motor position:

"3" position

Inhibitor switch

D, 1, 2 and R range P and N range

Water therrmo switch
{Electric fan}

Disconnected terminal Connected terminal

Power switch

Pedal depressed Fedal fully depressed

OXYGEN SENSOR MONITOR FUNCTION
The oxygen sensor and feedback mode are monitored as follows.

Condition

Item monitored

Function

Engine Test connector
Cxygen sensor output Oxygen sensor output
signal more than 0.85V:
Running Mot grounded Monitor lamp ON
Oxygen sensor output Oxygen sensor output less
signal than 0.55V:
Moniter tamp OFF
BBUO4X-582

4A—20
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MONITOR swiTcH FuncTion 4A

) —
DB i\ M= O]
Z| 5 .+
/ otk O I 8w

)

N

™~
@/ D)

e \’ Fc\ /

89G0O4A-037

69G04C-030

Procedure

INSPECTION PROCEDURE

1. Warm up the engine to normal operating temper-
ature and stop it.

2. Connect SST to the check connector (Green: 6pin)
and the negative battery terminal.

3. Connect a jumper wire between the test connec-
tor (Green: 1 pin) and a ground,

4, Turn the ignition switch ON, then check that the
monitor lamp ililuminates when each switch is made
to function according to below procedure.

Caution

a) It even one of the switches is activated, the
monitor lamp will stay on.

b)Do not start the engine.

Set the conditions to deactivate each switch.
» All accessories are OFF.
e Transmission is neutral,
* Al pedals are released.
Check that the monitor lamp does not illuminate.

Check each switch and related wiring harness,
No | ¢ Ciuich and Neutral Refer to page 4A—63.

Yes

Y

Check gach switch in accordance with fallowing
procedures.

Neutral and clutch switch (MTX)

Shift transmission into gear.
Check that monitor lamp illuminates with cluich pedal
released.

switch:
* |dle switch {throttle Refer to page 4A—66.
sensor):
¢ Brake light switch: Refer to page 4A—63.
e AC switch: Section 16
» Headlight switch: Section 15
+ Rear defroster switch: Section 15
* Blower switch: Section 15
+ |nhibitor switch: Refer to page 4A—63.
* Water thermo switch:  Refer to page 3A—6.

83U04A-020

PC: » Neutral or clutch switch malfunction
NO (Refer to page 4A—863)
« QOpen or short circuit in related wiring harness

YES

Depresses clutch pedai
Check that monitor lamp does not illuminate.

s Engine contral unit (1G) terminal malfunction
(Refer to page 4A—61)

PC: » Clutch switch matfunction
NO (Refer to page 4A—63)

323 Revised 10/87

* Short circuit in wiring harness from clutch
switch to engine control unit

83U04A-021

4A—21



4 A MONITOR SWITCH FUNCTION

Idle switch and power switch (Throttle sensor)

Return transmission to neutral position NO | PC: = Misadjustment of idie switch
Depress accelerator pedal, and check that the moni- ¢ l|dle switch malfunction
tor lamnp illurmninates {(Refer to page 4A—66)
e Short circuit in wiring harness from idle switch
YES to engine control unit
= Engine control unit {1E) terminal malfunction
(Refer to page 4A—61)
Idle switch is OK NoO | PC: = Power switch malfunction
Fully depress the accelerator pedai, and check that (Refer o page 4A—66)
the monitor lamp does not illuminate » Open circuit in wiring harness from power
switch to engine control unit
i YES s Engine contral unit (2G) terminal malfunction
{Refer to page 4A—61)
Power switch is OK
Release accelerator pedal 83UC4A-022
Brake light switch
Depress brake pedal, and check that monitor lamp i- | NO | PC: « Brake light switch malfunction
luminates (Refer te page 4A-—63)
* Open circuit in wiring harness from brake
i YES switch {o engine control unit
* Engine control unit (1J) terminal malfunction
Brake light switch is OK (Refer to page 4A—61)
Release brake pedal
83U04A-023
Blower switch
Turn blower switch to “3rd" position, and check that NO PC; « E/L control unit malfunction
maonitor lamp illuminates - {Refer to page 4A—64)
» Blower switch malfunction
YES {Refer to Section 15)
= Open circuit in wiring harness from biower
switch to E/l. control unit
* Engine control unit (1) terminal malfunction
Blower switch is QK (Refer to page 4A—61)
83U04A-024
A/C switch
Set blowser switch to 1st position No | PC: ¢ E/L controt unit malfunction

Turn ON A/C switch and check that monitor lamp il-
luminates

r YES

A/C switch is OK
Turn OFF A/C switch and blower switch

{Refer to page 4A—64)

AJC switch malfunction

Blower switch maifunction

Open circuit in wiring harness from A/C
switch to engine control unit

Engine control unit (1F) terminal malfunction
(Refer to page 4A—61)

4A—22
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MONITOR SWITCH FUNcTION 4A

Headlight switch

Turn ON headlight switch, and check that monitor
lamp illuminates

NO

YES

Headlight switch is OK
Turn OFF headlight switch

Rear defroster switch

Turn ON defraster switch, and check that monitor
lamp illuminates

E/L control unit malfunction

{Refer to page 4A—64)

Headlight switch malfunction

(Refer to Section 15)

Open circult in wiring harness from headlight
switch to E/L control unit

Engine controt unit (11) terminal malfunction

B3UO4A-026

NO

YES

4

Rear defroster switch is OK
Turn QFF rear defroster switch

Inhibitor switch

Shift transmission into gear.
Check that monitor tamp illuminates,

E/L control unit malfunction (Refer to page
4A—64)

Rear defroster switch malfunction (Refer to
Section 15}

Open circuit in wiring harness from rear
defroster switch to E/L control unit

Engine contral unit (11) terminal malfunction

83U04A-027

NO

YES

Inhibitor switch is OK
Shift into “P" or ""N" range

Inhibitor switch malfunction

(Refer to page 4A—63)

Open or short circuit from inhibitor switch to
engine control unit

Engine cantrol unit (30) terminal malfunction
(Refer to page 4A—62)

83U04A-028

Water thermo switch circuit (not include switch inspection)

ter thermo switch and check that monitor lamp il-
luminates

Disconnect water thermo switch connector from wa-

NO

YES

y

Water therma switch circuit is OK
Connect the water thermo switch connector

E/L control unit malfunction (Refer to page
4A—64)

Water thermo switch or relay malfunction (Re-
fer to Section 34)

Open circuit in wiring harness from water
thermo switch to E/L control unit

Engine control unit (1H) terminal malfunction

83U04A-029

4A—23



4 A \pLE ADJUSTMENT

ctor
T for tachometer

B3UO4A-030

83U04A-031

83U04A-032

4A—24

IDLE ADJUSTMENT

Preparation
Before checking or adjusting the idle speed, perform
the followings:

id
1

s Switch off all accessaries.
» Connect a tachometer to check connector.

{(White 1 pin)

* Warm up the engine to normal operating tem-
perature.

e Check and adjust the ignition timing.

¢ Connect a jump wire between the test connec-
tor (Green: 1 pin} and ground.

le speed

. Check the idle speed.

idle speed: 850 = 50 rpm (MTX: Neutral)
(ATX: in “'P’’ range)

. If the idle speed is not within specification, remove

the blind cap from air adjust screw and adjust it
by turning the air adjust screw.

. Aiter adjusting the idie speed, install the blind cap

and disconnect a jumper wire from test connector.

Note _
Check and adjust the dashpot operation after
adjusting the idle speed.



INTAKE AIR SYSITEM 4A

INTAKE AIR SYSTEM

Throttle body
d Dynamic chamber

Throttle sensor

BAC valve
(ISC valve
+ Air valve)
Air flow meter
21 T
Air cleaner
Air Air flow . Throttle Dynamic Intake
cleaner meter Air funnel body chamber manifold
[ e ieaditiiia 1
H Air valve |
JISC | | (Wh ing | id
I|solenoid {; (When engine Is cold)
! valve ||
}|BAC valvs|!
[ Spugemminpeypeyrry )

B3UC4A-114

The intake air system supplies air required by the engine for the formation of the air-fuel mixture and
measures the air flow and air temperature. It consists of the air cleaner, air flow meter, throttle body,
dynamic chamber and BAC valve.
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4 A INTAKE AIR SYSTEM

REMOVAL AND INSTALLATION

1. Disconnect the battery negative cable.

2. Disassemble the intake air system in the sequence shown in the figure.
3. Install in the reverse order of removal.

@
\/
83U04A-033
1. Accelerator cabie. 6. Water hoses
2. Air funnel 7. Throttle body
3. Air cleaner (with Air flow meter) 8. Dynamic chamber
4, Air hoses 9. BAC valve
5. Vacuum hoses 10. Intake manifoid

4A—26 323 Revised 10/87



INTAKE AIR sysTEM 4A

83U04A-034

7AU04B-0414

83U04A-035

Air Flow Meter
Removal and Installation
1. Remaove the high tension iead and ignition coil con-
nectors.
2. IE}.oosen the hose band and remove the intake air
ose.
3. Remove the attaching bolts,

4. Turn the air cleaner cover upside down and re-
move the attaching nuts.
5. Remove the air flow meter.

install in the reverse order of removal.

Throttle Body

Removal and Installation

1. Drain the water from radiator

2. Disconnect the accelerator cable from the throttle
linkage

. Disconnect the air funnel

. Disconnect the hoses and tubes

. Disconnect the throttle sensor connector

. Remove the attaching nuts and bolts of throttie
body

. Remove the throttle body

. Install in the reverse order of removal

N

0~
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4 A INTAKE AIR SYSTEM

BOGO4A-059

BIGO4A-060

83U04A-036

83U04A-037

4A—28

PARTS INSPECTION
Air Cleaner Element

Caution
Do not use the compressed air to clean the "
air cleaner element.

1. Check the condition of the air cleaner element.
2. Replace, if necessary.

Accelerator Cable

1. Inspect the deflection of the cable. If the deflec-
tion is not within 1~3 mm (0.04 ~0.12 in.), ad-
just by using nuts (A).

2. Depress the accelerator pedal to the fioor and con-
firm that the throttle valve is fully opened. Adjust
by using bolt (B) if necessary.

Throttle Body R

1. Check that the throttle valve move smoothly when
throttle lever is moved from fully closed to fully
open.

2. Replace, if necessary.

Note
For inspection and adjustment of throttle sen-
sor, refer to Control System (Page 4A—66).

Dynamic Chamber
1. Visually check the dynamic chamber for damage.
2. Replace, if necessary.



IDLE SPEED CONTROL (I1sC) sYsTEmM 4A

IDLE SPEED CONTROL (ISC) SYSTEM

Throttle sensor Atmospheric
pressure sensor

Engine control unit

EfL contrel valve

P/S switch

BAC valive

Ignition coil

\ /
Water thermo sensor 0

831104A-038

OUTLINE
To improve idie smoothness, the ISC system controls the intake air amount detected by the air flow
meter by regulating the bypass air amount that passes through the throttle body, and thereby helps

the engine to maintain a steady idle speed.
This system consists of the BAC valve and the control system.

The BAC valve consists of the air valve which functions only during cold engine conditions and the
ISC valve which works throughout the entire engine speed range.

4A—29



4 A \pLE SPEED CONTROL (ISC) SYSTEM

TROUBLESHOOTING CHART
Before performing the following troubleshooting, check the condition of the wiring harmess and connector,

POSSIBLE CAUSE

Engine controt unit terminal voltage

4A—~30

323 Revised 10/87
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SYMPTOM 4A—68 | 4A—68 | 4A—66 | 4A—31 | 4A—32 | 4A—62
While warming up 3 4 1 2 5
Engine stall
After warming up 3 4 1 2 5
While warming up 3 4 1 2 5
Rough idie
After warming up 3 4 1 2 5
High idle speed after warming up 3 4 1 2 5
Runs rough on deceleration 4 5 3 1 2 6
Afterburn in exhaust system 4 5 3 1 2 8
Poor acceleration, hesitation, or lack of power 4 3 1 2 5
Fall emission test 4 5 3 1 2 6
B3U04A-039



IDLE SPEED CONTROL (IsC) sysTem 4A

B3U04A-041

BAC vaive

g
4] —

S

83U04A-043
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System Inspection
1. Connect the jumper wire between the test connec-

0 ~NOh

tor (Green: 1 pin) and ground. (Refer to page
4A—-13).

. Disconnect the BAC valve connector.

Note
When the BAC valve is disconnected, the en-

gine speed will be reduced, which is normal.

. Start the engine and run it at idle.
. Pinch the air hose and note the engine speed.

Cold engine: Engine speed drops
Warm engine: Engine speed unchanged

. Connect the BAC vaive connector.
. Disconnect the test connedctor.
. Warm up the engine to normal operating temper-

ature and run it at idle.

. Check that the idle speed is correct.

. Connect the jumper wire between the test connec-

tor and ground.

. Disconnect the BAC vaive connector.

. Check that the engine speed decreases.
. Reconnect the BAC valve connector,

. Disconnect the jumper wire.

4A—31



4 A ipLE SPEED CONTROL (ISC) SYSTEM

BAC Valve

Air valve

1. Disconnect the air hoses from the air funnel,

2. Blow through the BAC valve from port (&). Check
the air flow.

Cold engine: Air flows
Warm engine: Air does not flow

ISC valve

1. Disconnect the BAC valve connector.

2. Connect an chmmeter to the terminals of the BAC
valve.

3. Check the resistance.

Resistance: 5--20 Q

Removal and Installation

1. Drain the water from radiator.

2. Disconnect the by-pass air hoses.

3. Disconnect water hoses.

4. Disconnect the BAC connector.

5. Remove the BAC valve,

6. Install in the reverse order of removal.

83U04A-048
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FUEL sysTEm 4A

FUEL SYSTEM

* " "

.

Distribution pipe

Pressure 22
reguliator

Fuel tank
i Fuel filter .
(LO'\':VureJll'efgtSeJre) Fuel pumprtasMain hosel—= (igh pressuref=={  Distribution pipe
Return Pressure
hose{* | regulator < )

High pressure —w

Injector
Low pressure—:»=

63U04B-514

The fuel systern supplies the injectors with fuel necessary for combustion at a constant pressure.

Fuel is metered and injected into the intake manifold and intake ports according to the injection sig-
nals from the engine contral unit.

The system consists of the fuel pump, fuel filter, distribution pipe, pressure regulator and the injectors.
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4 A FuEL SYSTEM

FUEL PRESSURE RELEASE AND SERVICING
FUEL SYSTEM

Fuel in the fuel lines remains under high pressure
even when the engine is not running.

a) Before disconnecting any fuel line, release the fuel
pressure from the fuel line to reduce the possibili-
ty of injury or fire.

1. Start the engine..

2. Disconnect the circuit opening relay connector.

3. After the engine stalls, turn OFF the ignition
switch.

Circuit opening relay 4. Connect the circuit opening relay connector.

BAUOAA-047

b) Use a rag as protection from fuel spray when dis-
connecting the hoses.
Plug the hoses after removal.

¢) When inspecting the fuel system, use SS8T.

o Comme © M) 49 9200 750A

69GC4A-098
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FUEL sysTem 4A

MULTI-PRESSURE TESTER (49 9200 750A)

49 9200 750A
To
To pressure '
fuet pump regulator|— Al ==7"1\|
ki ===3gv
—
Pt N
e — —
G4l —
= = “‘l‘ﬁ—:- N
< R

49 9200 750A

6OG04A-099
The MULTI-PRESSURE TESTER (49 9200 750A) has been developed to check the fuel pressure

and intake manifold vacuum. These can easily be inspected by setting the buttons on the tester.
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4A FueL sYsTEM

83U04A-048

49 9200 750A

83U04A-201

69G04A-102

How to Connect Multi-Pressure Tester

Warning

Before connecting SST, release the fuel pres-
sure from the fuel line to reduce the possibil-
ity of Injury or fire. (Refer to page 4A—34)

1. Disconnect the battery negative terminal.

2. Disconnect the fuel main hose from the fuel filter
(high pressure side)

3. Connect SST between fuel main hose and pres-
sure regulator using the adapter.

Caution
Do not reverse the adapter connection.

4. Disconnect the vacuum hose from the pressure
regulator control solenoid valve, and connect 88T
vacuum hose using a three-way joint.

5. Connect the battery negative terminal.

6. Connect SST to the battery.

7. Connect the terminals of the test connector (yel-
iow connector) with a jumper wire. Turn the igni-
tion switch ON to operate the fuel pump.

8. Check for fuel leaks.

Caution

After checking fuel leakage, turn the ignition
switch OFF and disconnect the jumper wire
from the test connector.
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FUEL SYSTEM 4A

TROUBLESHOOTING CHART
Before performing the following troubleshooting, check the condition of the wiring harness and connector.

POSSIBLE CAUSE
@
5
g
a
g 2
N g g
g =1 £
& g 2
S E=
PAGE . 2 ® 3 5
2 & g ) B
@ o 533 e I
g . £ 5 8 5 > 8
o) ] @ o ] o
E s = & L2 © 5 @
5 £ = 2 o @ 2 &
5 =z o o 'é_ d:: E —_ g
8 & e 8| 8| 8&| 2] 8 w
5] x g £ E = g 2
= = £ - < o) u = ac 3E 3B
SYMPTOM 4A—68 4A—65|4A—B8 | 4A—66|4A~T70|4A—B9 |4A—38|4A—41 4A--61,62
Hard start or won't start
(Crank OK) 3 1 2 5 6 4
While warming up 3 5 6 1 2 7 8
Engine stail
After warming up 3 4 5 6 7 1 2 8 g
While warming up 3 4 5 6 i 2 7 8
Rough Idle ;
After warming up 3 4 5 6 7 1 2 8 9
Poor acceleration, hesitation
or lack of power ' 4 5 1 2 8 6 7
Runs rough on deceleration 2 1 3 4
Aftarburn in exhaust aystem 3 4 5 1 2 & 7
Poor fuel consumption 3 4 5 8 7 8 i 2 Q 10
Falls emission test 3 4 5 ;86 7 8 1 2 9 10
B3U04A-049
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4 A rFueL sysTEm

83U04A-050

83LI04A-051

1
bl

f

83U04A-082

“To fuel pump To pressure regulator

remr——

4A—38

83U04A-053

FUEL PRESSURE

Note '

a) When inspecting fuel pressure, use SST.
{Refer to page 4A—36)

b) Warm up the engine to normal operating
temperature.

Injection Pressure
1. Setthe iever on the adapter as shown in the figure.

2. Run the engine and measure the injection pres-
sure at various speeds.

Injection pressure: Approx. 240--279 kPa
(2.45—2.85 kg/cm?, 34.8--40.5 psi)

3. If not within specification, check the fuel pump pres-
sure, fuel line pressure, and injector (Refer to page
4A—41)

Fuel Pump Pressure

1. Connect the terminals of the test connector (yel-
low connector) with a jumper wire.

2. Turn the ignition switch ON to operate the fuel

pump.

3. Move the lever on the adapter as shown in the
figure.
4, Check the fuel pump pressure.

Fuel pump pressure: 441—588 kPa
(4.5—6.0 kg/cm?, 64.0—85.3 psi)

5. If the fuel pump pressure is not within specifica-
tion, check the followings.

No pressure
Fuel pump operation (Refer to page 4A—40)
Low pressure
Fuel pump feeding capacity (Refer to page
4A—40)
High pressure
Replace the fuel pump

6. After checking the fuel pump pressure, disconnect
the jumper wire from the test connector.



FUEL sysTem 4A

83U04A-054

83U04A-055

Fuel line Pressure

1.
2.

3.

Start the engine and run it idle.

Move the lever on the adapter as shown in the
figure.

Check the fuel line pressure.

Fuel line pressure: Approx. 177—216 kPa
(1.8—2.2 kg/cm?, 24.6—31.3 psi)

. If not within specification, check the vacuum hose.

. Pinch a vaccurmn hose of pressure regulator.
. Check the fuel line pressure.

Fuel line pressure: 240-~279kPa
(2.45—2.85 kg/cm®, 34.8—40.5 psi)

. If not within specifications, replace the pressure

regulator.

. Connect the vacuum hose to pressure regulator.

4A-—39



4 A FuEL SYSTEM

B83U04A-056

N —

83U04A-057

83U04A-058

4A—40

83UC4A-089

INSPECTION

Fuel Pump (Operation Test)

1, Connect a jumper wire to the check connector (Yel-
low connector).

2. Open the fuel tank lid, and fuel filler cap.

3. Turn the ignition switch ON.

4, Check that the fuel pump operation sound.

5, Shut the fuel filler cap, and fuel tank lid.

6. If operation sound is not produced, check the volt-
age at the fuel pump connector.

Voltage: 12V
(1G: ON, Voltmeter [GR and B] connected)

7. If the voltage normal, replace the fuel pump.

Fuel pump (Volume test)

Warning

Before performing following procedures, re-
lease the fuel pressure to reduce the possi-
bility of injury or fire. (Refer to page 4A—34)

1. Connect a jumper wire to check connector (Yel-
low connector).
2. Disconnect the fuel return hose from fuel return

pipe.

3. Turn the ignition switch ON for 10 seconds, and
check the feeding capacity with graduated
cylinder.

Feeding capacity: 220—380 cc (13.4—23.2 cu-
in) when fuel pressure at 250 kPa (2.55
kg/em?, 36.3 psi)

4. ) not within specification, check the fuel filter, and
fual line.



FUEL SysTem 4A

83LI04A-060

83UD4A-063

Injector (On-vehicle inspection)

1. Warm up the engine and run at idle.

2. Check the operating sound of the injector, using
a sound scope. Check that operating sounds are
produced from each injector at idle and at ac-
celeration,

3. If operating sound is not produced, check the fol-
lowings.

e Wiring harness

® Injector resistance

* Engine control unit terminal voltage of 3C, 3E,
3B, and 3D (refer to page 4A—62).

Injector (Resistance)

Warning

Before performing following procedures, re-
lease the fuel pressure to reduce the possi-
bility of injury or fire. (Refer to page 4A—34)

1. Remove the injector from the engine. (Refer to
page 4A—44) _ '
2. Check that the resistance of the injector.

Reéistance: 11—15 Q

Injector (Leak test)
Warning !

Before performing following procedures, re-

lease the fuel pressure to reduce the possi-

bility of injury or fire. (Refer to page 4A—34)

1. Remove the delivery pipe, injector, and pressure
regulator. (Refer to page 4A—44)
2. Affix the injectors to the distribution pipe with wire.

Caution

Affix the injectors firmly to the distribution
pipe so no movement of the injectors is
possible.

3. Connect the distribution pipe assembly between
the fuel fiter and the return pipe.

4, Connect the return hose to the pressure regulator,

5. Connect the negative terminal of the battery.

Warning

Be extremely careful when working with fuel;
always work away from sparks or open flames.

4A—41
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6. Connect a jumper wire to the check connector (Yel
low terminal).

7. Turn the ignition switch ON.

8. Check that fuel does not leak from injector.

Note
After 5 minutes a very slight amount of fuel
leakage from the injector is acceptable.

9. If fuel leaks, replace the injector.

B3UD4A-064

Injector (Volume test)

1. Connect a suitable vinyl hose to the injector and
place the hose in the container, or graduated glass
etc.

Note
The hose should be 2 m (78 in) or more

2. Connect the terminals of the fuel pump check con-
Cover (work away from spark) nector with a jumper wire.

Warning
Be extremely careful when working with fuel;
always work away from sparks or open flames.

3. Apply battery voltage to each injector, using the
SST.

4. Turn the ignition awitch ON.
5. Check the injection volume.

Hose (Length:

2 78
m (78 in) or more) Specification: 32—41 cc

(1.95—2.50 cu In)/15 sec.

6. If not correct, replace the injector.

83U04A-065
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83U04A-066

B3UC4A-067

#3U04A-068

83U04A-069

REMOVAL AND INSTALLATION

Caution

a) Before performing the following procedure,
release the fuel pressure from the fuel line
to reduce the possibility of injury or fire
(Refer to page 4A—34).

b)When servicing the fuel system, keep
sparks, cigarettes and open flames away
from the fuel.

Fuel Pump

1. Remove the rear seat.

2. Remove the filler cap.

3. Disconnect the fuel pump connector.
4. Remove the fuel pump cover,

5. Disconnect the fuel main and return hoses, then
piug them to prevent fuel leakage.

6. Remove the fuel pump and fuel tank gauge unit
assembly. _

Warning

Use of fire or smoking iIs strictly prohibited
while working on the fuel system.
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7. Replace the fuel pump.

Caution
Secure the fuel pump terminals and fuel hose.

8. install the fuel pump and fuel tank gauge unit as-
sembly in the reverse order of removal.

B83U04A-070

Pressure Regulator
1. Remove the dynamic chamber. (Refer to page
4A—26)

2. Disconnect the fuel return hose.

3. Remove the pressure reguiator.

4, Install the pressure regulator and dynamic cham-
ber in the reverse order of replacement.

Tightening torque:
7.8—8.7 Nm (0.8--1.1 m-kg, 5.8—8.0 ft-1b)

83U04A-072

injector
1. Remove the dynamic chamber. (Refer o page
4A—206)

83U04A-073
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Injector

Pressure
N Regulator

83U04A-075

2. Disconnect the connectors from injector,

3. Remove the delivery pipe with pressure regulator.

4. Remove the injector.

5. Install the injector, delivery pipe, and pressure regu-
lator in the reverse order of replacement.

Delivery pipe tightening torque
18.6—25.5 Nm
(1.9—2.6 m-kg, 13.7—18.8 ft-ib)

Note

a) O-ring of injector is not reuseable.

b) When install the injector, apply the gasoline
on O-ring. ‘

Fuel Filter (High Pressure)

The fuel filter should be replaced at intervals, foliow-
ing the maintenance schedule.

To replace the fuel filter, proceed as follows:

1. Disconnect the fuel hoses.

2. Remove the fuel filter with the bracket.

3. Install a new filter and connect the fuel hoses.

323 Revised 10/87 4A—45
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-~
Fuel return hose

83U04A-076

83U04B-067

630U04B-068

631045-069

4A—46

FUEL TANK
Removal

Warning

Before performing following procedures,
release the fuel pressure to reduce the pos-
sibility of injury or fire. (Refer to page 4A—34)

1. Rermove the rear seat cushion.

2. Disconnect the fuel tank gauge unit and remove
the cover.

3. Disconnect the fuel main and return hoses.

4. Raise the vehicle on a jack and support it with safe-
ty stands.
5. Remove the drain plug and drain the fuel.

Warning

a) When repairing the fuel tank, clean the fuel
tank thoroughly with steam to remove all
explosive gas.

b) Use of fire is strictly prohibited while work-
ing on fuel tank.

6. Disconnect the other hoses.
7. Remove the fuel tank.

Installation

Install in reverse order of removal and be careful of

the following;

1. Make sure to connect the hoses in the correct po-
sitions,

2. Check for leaks.



DECELERATION CONTROL sysTem 4A

DECELERATION CONTROL SYSTEM

Throttle -sensor

Injector
Dashpot Q ™~
N

Engine control unit

Brake light switch
Clutch switch

ignition coil

Water tharmeo sensor j

83U04A-0FT

The fuel cut function is provided in the deceleration control system.
This function is to improve fuel consumption.
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4 A DECELERATION CONTROL SYSTEM

TROUBLESHOOTING CHART
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4A—48

83UD4A-080

83U04A-078

System Inspection (Electrical Signal)
1. Connect 88T between the wiring harness and en-

gine control unit.
2. Warm up the engine, and run at idle.

3. Set “3C"" and "'3E" position on SS8T.
Note

#3C"”" — For No. 2 and No.4 injectors
3"’ — For No. 1 and No.3 injectors

4, Check that both indicator lamps flash at idle.
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83U04A-081

83U04A-082

Lock nut

83LI04A-083

5. Increase the engine speed to 4,000 rpm, then sud-
denly decrease the engine speed.

6. Check that only the red indicator lamp illuminates
during deceleration.

Dashpot

Inspection

1. Push the dashpot rod with a finger and make sure
the rod goes into the dashpot slowly.

2. Release the finger and make sure the rod comes
out quickly.

Adjustment

1. Warm up the engine to the normal operation tem-
perature and run it at idle speed.

. Attach a tachometer.

. Increase the engine speed above 3,500 rpm.

. Slowly decrease the engine speed, check the dash-
pot rod taches the lever at specified speed.

00N

Contact speed: 2,800=£150 rpm (MTX)
2,800+300 rpm (ATX)

5. To adjust, loosen the lock nut and adjust by turn-
ing the dashpot, tighten lock nut after adjusting.

AA—49



4 A HIGH ALTITUDE COMPENSATION SYSTEM

HIGH ALTITUDE COMPENSATION SYSTEM

Solenoid valve for idle speed control

Atmospheric

Al

pressure sensor

Distributor

2Q 2H
U

I

ignition

switch o

= Engine control unit

:

!

Igniter
(incorporated

in distributor)

Ignition coil

4A--50

323 Revised 10/87

63L04B-081




HIGH ALTITUDE COMPENSATION SYSTEM 4A

63U04B-082

B3U04A-121

SYSTEM INSPECTION CHECKING

Note
This procedure described is for sea level areas

only.

. Warm up the engine and run it at idle.
. Connect a timing light to the No.1 high-tension lead

and check the ignition timing.

Ignition timing: approx. 7° BTDC (vacuum
connected)

. Connect a vacuum pump to the atmospheric pres-

sure sensor.

. Apply a vacuum of 120 mmHg (4.72 inHg) by us-

ing the vacuum pump and check the ignition
timing. '

Ignition timing: approx. 13° BTDC
Note

At 1,000 m (3.280 ft) or higher altitude area,
the ignition timing is the same as above.

. If this system does not operate inspect the at-

mospheric pressure sensor (Refer to page
4A—70), and engine control unit (Refer to page
4A—61, 62) :
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4A EVAPORATIVE EMISSION CONTROL SYSTEM

EVAPORATIVE EMISSION CONTROL SYSTEM

Solenoid valve

Engine control unit[ ﬁ i(for vacuum switch valve)

[No.1 purge  No.2 purge
Vacuum switch 4 control valve  control valve
valve

- I Three way

Solenoid valve
check valve

IZ] (for No.1 purge
control valve)

> &

=) IR\

i
i

Fusl tank

83UQ4A-084

The evaporative emission control system is controlled by signal from the water thermo sensor, intake
air thermo sensor, air flow sensor, and engine speed sensor (ignition coil). The engine control unit
determined the engine operating conditions from the signals, and control the evaporative emission
control system by operating the solenoid valves for No. 1 purge control valve and vacuum switch valve
when specified conditions exist.

TROUBLE SHOOTING CHART
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EVAPORATIVE EMISSION CONTROL SYSTEM 4A

SYSTEM INSPECTION

1. Warm up the engine and run it at idle.

2. Connect a voitmeter to the solenoid valve for No.2
purge control valve (BY) terminal

Voltage: approx. 12V

83U04A-203

3. Disconnect the vacuum hose from the No. 1 purge
control valve and place a finger over the hose
opening.

4. Increase the engine speed to about 2,000 rpm and
make sure air is not sucked in.

5, Disconnect the neutral switch connector and con- -
nect a jump wire to the neutral switch connector
(MTX).

(Disconnect the inhibitor switch connector....ATX)

6. Check the terminal voitage (BY)

Voltage: below 1.5V

7. Place finger over the hose opening.

8. Increase the engine speed to about 2,000 rpm and
check that air is sucked in,

9. lf not correct, check the solenoid valve, for No.1

Disconnect Disconnect purge control valve engine control unit 2P termi-
83U04A-085 nal, and No.1 purge control valve.
10. Connect the neutral switch connector.
i i o
g Evapo*vjpon ﬂp{a%{ 11. Disconnect the evaporation hose from the evapo-
7 ration pipe.
12, Connect the vacuum pump to the evaporation
pipe.

13. Operate the vacuum pump and check that no
vacuum is held.

14. If vacuum is held, check the three-way check vaive
or evaporation pipe for clog.

B83LI04A-087

4A—53



4A EVAPORATIVE EMISSION CONTROL SYSTEM

56G04A-449

83LI04A-204

630048-097

I —
* + AP R P

Apply
battery power

83U04A-089

4A—54

NO. 1 PURGE CONTROL VALVE

Inspection

1. Blow through the purge control valve from port (A)
and check that air does not flow,

2. Connect a vacuum pump to the purge control

valve.
3. Apply 110 mmHg (4.33 inHg) vacuum, and blow
through port (A) again; air should flow from port (A).

NO. 2 PURGE CONTROL VALVE

Inspection

1. Disconnect vacuum hose (A} from the evaporation
pipe.

2. Blow into the hose and check that air flows freely.

SOLENOID VALVE

1. Disconnect vacuum tube (A) from: the servo di-
aphragm.

2. Disconnect vacuum tube (B) from the solenoid
valve.

3. Disconnect the connector of the solencid vaive.

4. Blow air through the solenoid valve from tube (A}

and make sure air comes out of port (G).

5. Apply battery power to the solenoid valve with a
suitable jump wire.

6. Blow air through the solenoid valve from tube (A)
and check that air comes out of port (B).

7. lf the solenoid valve does not operate properly, re-
place it with a new one.
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83UQ4A-090

63U048-102

€3U04B-103

VACUUM SWITCH VALVE

1. Remove the No. 3 purge control valve.

2. Connect a vacuum pump to the vaive.

3. Blow through the valve from port @and confirm
that air comes out of port ) when applied vacu-
um is more than the specified vacuum amount.

Speclfied vacuum:
70—100 mmHg (2.76—3.94 inHg)

THREE-WAY CHECK VALVE
1. Remove the three-way check valve.

2. Blow through the vaive from port (A), and check
that air flows out through port (B). Next, block port
(B), and check that air flows out through port (C).

3. Block port (B), and suck through port (A).
Check that air is pulled in through port (C).
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4A POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

G
PCV valve e

Cylinder head cover

e el
i =

7

</ Clean air ' E__\

-— Blowby gas

a3U04A-081

The PCV valve is operated by intake manifold vacuum to prevent blow-by gas from escaping to the
atmosphere. When the engine is running at idle, the PCV valve is slightly opened and small amount
of blow-by gas is drawn into the dynamic chamber.

At high engine speed, the PGV valve is further opened and large amount of blow-by gas; drawninto =~ .~
the dynamic chamber.

PCV VALVE

Inspection

1. Warm up the engine to the normal operating tem-
perature and run it at idle speed.

2. Disconnect the PCV valve with the ventilation hose
from the cylinder head cover.

3. Block the PCV vaive opening by finger.
I the engine speed drops, the PCV valve is work-
ing properly.

83U04A-118
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CONTROL SYSTEM

Throttle sensor

Injector Atmospheric pressure sensor

Engine control unit

Brake light switch

\\
O . Clutch switch

Ignition coil

v

Water thermo sensor

Oxygen sensor <\

Air flow meter Water thermo switch

83U04A-092

The control system consists of the input devices and controf unit.
The control unit controts the injection amount, monitor switch function, and fail-safe function.
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B83UD4A-093

83U04A-004

83U04A-085

Fp: To fuel pump
Fc: To fuel pump switch

B: To IG switch (ON)
@ STA: To IG switch (ST)

Es: Ground

Ty

Fp -

RN ., O.
E+ Fe e - 2

B3L04A-006

4A—58

MAIN FUSE
Inspection
Check the continuity of EGI main fuse.

MAIN RELAY

Inspection

1. Turn ignition switch ON and OFF, verify that the
main relay "“CLICKS",

2. lf clicking is not heard at main relay correct, check
the continuity at terminals using an ohmmeter, and
wiring harness. .

Continuity

1. Apply 12V to (® and a ground (8 terminals of the
main relay.

2. Check continuity at terminals using an chmmeter.

Operati . )
Termings POEON | 12v Not applied | 12V Applied
-3 No Yes
@@ No Yes

3. if not correct, replace it.

CIRCUIT OPENING RELAY
Inspection
Terminal voltage

1. Check voitage between each terminal and ground
using a voltmeter.

Gondition Terminal | g5 | e | B |STA| E4
IG SW: ON oV [12v |12V | oV | oV
Measuring piate: open 12V av |12V | oV | OV
iG SW: 8T 12V | OV |12V |12V | OV

2. f not correct, check the resistance using the
ohmmeter.

323 Revised 10/87
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IJ 13-
STA Fe
| Ex Fc

Resistance

1. Check the resistance between the terminals using

an ohmmeter,

Between terminals Resistance (Q)
STA «+ E1 15—30
B « Fc 80—150
B e Fp o)

B3UO4A-09T

2. It not correct, replace it.

4A—59
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ENGINE CONTROL UNIT
Engine Signal Monitor (49 9200 162) and Adapter (49 9200 163)

Engine control unit g

Terminals

W@/

Engine signal monitor

49 9200 162

Control unit ]
terminal number ¥

83U04A-098

The Engine Signal Monitor (49 8200 162) was deve[dped to check the engine control unit terminal
voltages. This monitor easily inspects the terminal voltage by setting the monitor switch.

How to Use the Engine Signal Monitor

1. Connect the Engine Signal Monitor (49 9200 162) between the engine control unit and the en-
gine harness using the adapter harness (49 9200 163).

2. Turn the selector switch and monitor switch to select the terminal number.

3. Check the terminal voltage.

Do not apply voltage to terminals.

AA—60 323 Revised 10/87
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TFerminal Connected to Voltage Condition Remark
Below 2.5V Ignition switch OFF - ON for 3 sec. Test connector
1A (Outputy | MIL Approx. 12V After 3 sec. grounded
1B (Output Self-Diagnosis Checker | Below 2.5V Igrition switch GFF — ON for 3 sec. » Test connector grounded
(for Code No.) Approx. 12V After 3 sec. » Checker connected
iC — — — -
1D (Output) Self-Diagnosis Checker | Approx, 5V Ignition switch OFF — ON for 3 sec. e Test connector grounded
P {far Monitor lamp) Approx. 10V After 3 sec. » Checker connected
1E (Inpuy) Throttie sensor Approx. 12V Accelerator pedal depressed
P {IDL switch) Below 1.5V Accelerator pedal released

Approx. 12V Ignition switch ON
Below 1.5V A/C switch ON (at idle)

1F (Qutput) | A/C control relay

. Approx. 12V Clutch pedal depressed In-gear condition {(Neu-

1G (Input) | Neutralfcluteh switch g L 0750 T Ciutoh pedal released tral: constant 12 V)
1H (nput) Water thermo switch Approx. 12V Below 17°C (63°F)

(Radiator) Below 1.5V Above 17°C (63°F)
11 (Input) Electrical load (E/L) Approx. 2.5V | E/L switch ON

switch Approx. 10V E/L switch OFF

. . Approx. 12V Brake pedal depressed
1J (input) Brake light switch Below 1.5V Brake pedal released
' . . Approx. 12V Power steering switch QFF

1K (Inpu) Power steering switch Below 1.5V Power steering switch ON

Approx. 12V AIC switch OFF

Relow 2.5V AIC switch ON Biower motor ON

1L {Input) AJC switch

Approx. 12V Ignitiont switch ON (When engine running)
1M ({Input Ignition coil . Engine Signal Monitor:
(npuy ¢ Approx. 12V At idle Green and red fight fiash
N s e — —
10 — — _ _
1P - - — —
1Q — — — —
1R — - — —
15 — — - -
1T — - — —
. Below 1.5V Ignition switch ON
1U {Output ‘gniter Approx, 12V At idle
1V {lnput) MT swilch (ground) Below 1.5V — ATX; constant 12V
Below 1.5V Test connector grounded
W (lnput) Test connector Approx. 12V Test connector not grounded
1X — —_ — —
2A {Qutput) Vref 4.5—5.8V - —
2B {Inpuf) Air flow meter (Vc) 7—aV — —
2c Ground {E2) Below 1.5V — —
0.3—0.7V At idie _
20 {Input) Oxygen sensor More than 0.45V | During acceleration
less than 0.45V | During decsleration
. Approx. 2V Ignition switch ON
2E (input) Air flow meter (Vs) 2—5v At idie
2F — — — —
Approx. 12V Accelerator pedal released
Thrcttte sensor
2G (Inpub) . Accelerator pedal depressed
(PSW switch) Below 1.5V {fully open throttle)
2H {input) Atmospheric pressure sensor Approx. 4V — At sea level
2| {Input) Water thermo sensor Approx. 0.5V Normal operating temperature
Intake air thermo sen- Intake air temperature; 20°C
2J {Input) sor (Air fiow mater) 23V (68°F)
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4 A conTROL SYSTEM

Terminal Connected to Voitage Condition Remark
Intake air temp. more than
2K {Output) Pressure regulator contral | Below 1.5V 58°C (136°F) if PRCV solencid is
P valve (PRCV) solencid Water temp. more than 90°C (194°F) | equipped.
Approx, 12V Cther
2L — — — iy
2M e _ — —
2N — — — —
20 No.2 purge control Approx. 128V Less than 1,500 rpm
solenoid Below 1.5V More than 1,500 rpm
intake air temp. mare than In-gear condition.
Below 1.5V B50°C (122°F) + Jumper wire connect to
2P No.1 purge control Water temp. more than 50°C {122° the Neutral switch (MTX}
valve solenoid A b
Aporox. 12V Other * Disconnect the inhibitor
pprox. switch connector (ATX)
ldle speed control (ISC) - : Engine Signai Monitor:
2Q valve 1.5-11.6V At idle Green and red light flash
2R Ground Below 1.5V — —
3A Ground Below 1.5V — —
, Below 2.5V Ignition switch ON
38 Starter switch 75V While cranking
3C Injector No.2, No.4 Approx. 12V At ide gr:g;easr:gﬁaeldwlligzﬁgsh
- . Below 1.5V "N or "P” range
3D Inhibitor switch Approx. 12V Other range MTX constant OV
3E Injector No.1 and No.3 | Approx. 12V Atidle é?g‘;?aa?grlzldbﬁgﬂltt?&h
3F — - — -
3G Ground Below 1.5V — —
3H — — — —
3l Main relay Approx. 12V Ignition switch ON
3J Battery Approx. 12V — —
Engine control unit connector
31 [3G[3E13Ci3A]2Q]|20i2M| 2K | 21 [2G[2E [2C|2A [1W[1U| 16 |1Q[10[1IM{1K| 1] |[1G[1E|1C 1A
ad|3n[3FiaD|3B[2R|2P 2N| 2L [2J [2H|2F |2D|2B | 1X |1V {1T|1R[1P[IN|1L|[1J|1H|1F|[1D|1B

83U04A-088
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83U04A-114

B3U04A-115

ATX

Disconnect

A3U04A-100

B3LI04A-208

NEUTRAL SWITCH (MTX)

1. Disconnect the neutral switch connector.

2. Connect a circuit tester to the neutral switch and
check the continuity between the terminals.

Condition Continuity
In neutral No
In other ranges Yes

CLUTCH SWITCH (MTX)

1. Disconnect the clutch switch connector.

2. Connect the circuit tester to the clutch switch and
check the continuity between the switch terminals.

Condition Continuity
When the pedal is depressed No
When the pedal is released Yes

INHIBITOR SWITCH (ATX)

Inspection
1, Disconnect the inhibitor switch connector.

2. Connect an ohmmeter to the switch.
3. Check continuity of the terminal.

Position Continuity
P and N ranges Yes
Other ranges No

4, After checking, connect the switch connector,

Note
Refer to Section 7B for replacement of the in-
hibitor switch.

BRAKE LIGHT SWITCH

Inspection
1. Disconnect the brake light switch connector.
2. Connect an ohmmeter to the switch.

3. Check the continuity of the switch.

Pedal Continuity
Depressed Yes
Released No

4. After checking, connect the switch connector.

Note
Refer to section 11 for replacement of the
brake light switch.
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E/L. CONTROL UNIT

Inspection

1. Connect a voltmeter between the E/L control unit

and ground.

2. Start the engine and check the terminal voltages

as described below.

4A—64

B9G04A-175

69GD4A-174
Terminzl| Input |Output Connection to Voltage (after warm-up) Condition
(Y_pé) —— — Main relay Approx. 12V
Coolant temp.:
Approx. 12V
B O Electrical fan relay below 87°C (206.6°F)
(&) Coalant ternp.:
Below 1.5 above 87°C (206.6°F)
C
(B — Ground ov
D —_ — — — a——
E Below 1.5V E/L: ON
0 O Contral unit {1H)
Approx. 12V E/L: OFF
Approx. 12V Combination switch:
F _— : . ON
{RB) © Combination switch Below 1.6V Combination switch:
) OFF
Blower motor switch: ON
LGG o Blower motor switch Bolow 1.5V (2nd, 3rd or 4th position)
= Approx, 12V Others
Rear defroster
H O Rear defroster Below 1.5V switch: ON
BY) switch A 12y Rear defroster
PRIox. switch: OFF
83U04A-122
Replacement

1. Disconnect the connector from the E/L control unit.

2. Replace the E/L control unit.

3. Install in the reverse order of removal.
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AIR FLOW METER
Inspection f
1. Inspect the air flow meter body for cracks.

2. Check the resistance between terminals using an
ohmmeter.

83U04A-101

Terminal Resistance ()
Ez &+ Vs 20 to 400
Ez < Ve 100 to 300
Ez «+ VB 200 to 400
-20°C {~4°F) 10,000 to 20,000
Ez + THA 0°C (32°F) 4,000 to 7,000
{(Air thermo sensor) 20°C (68°F) 2,000 to 3,000
40°C (104°F) 800 to 1,300
60°C (140°F) 400 to 700
E1 <« Fc bt

JEIEISI=E=T=]

B83U04B-018

3. Press open the measuring plate with a screwdriver,
measure the resistance between E1 and Fc (fuel
pump switch) and between E2 and Vs.

73U04B-011
Conditions Measuring Plate
Terminals Fully closed Fuily open
E: « Fc b 0
— o Ez « Vs 20 to 4000 20 to 1,0000Q
Fe  Ei E»

4, if not correct replace it.

63U04B-020
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49 9200 166

_49 9200 165

83U04A-104

s PSW
t TL
NDL

=

73U04B-042

Thickness gauge
\

73U04B8-013

\PSW
l TL
HDL

49 9200 166

83L04A.102

4A—B6

THROTTLE SENSOR

Inspection

'1. Disconnect the connector from the throttle sensor.
2 Connect the SST in the throttle sensor or connect

an ohmmeter,

3. ingert a thickness gauge between the throttle stop

screw and stop

lever.

4. Note the operation of the buzzer or continuity be-

tween terminals,

Confinuity between terminals

Thickness gauge ?ﬁﬂg&e‘f DL < TL | PSW & TL
0.5 mm (0.02 in) Yes Yes No
0.7 mm (0.027 in) No No No
Fully open throttie lever Yes No Yes

Adjustment

1. Disconnect the connector from the throttle sensor

and connect the SST.
2. Insert a 0.5 mm (0.020 in) thickness gauge be-

tween the throttle stop screw and stop lever.
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83U04A-105

83U04A-106

. Loosen the two attaching screws.
. Rotate the throttle sensor clockwise about 30

degrees, then rotate it back counterclockwise until
the buzzer sounds. _

. Replace the thickness gauge with a 0.7 mm (0.027

in) gauge.

. Check that the buzzer does not sound.
. If it sounds, repeat steps 3 to 6.

. Tighten the two attaching screws.

Note

Be careful not to move the throtile sensor
from the set position when tightening the
SCTew.

. Open the throttle valve fully a few times, then

recheck the adjustment of the throttle sensor (re-
fer to inspection procedures).
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%

B3U04A-107

56G04B-097

83U04A-108

4A—B68

56G04B-100

INTAKE AIR THERMOQ SENSOR

Inspection of Resistance

1. Remove the air cleaner upper cover assembly.
2. Heat the intake air thermo sensor and observe the

temperature.

3. Check resistance between the THA and Ez termi-

nals using an chmmeter.

Intake Air Temperature

Resistance Q

—20°C (—4°F)

10,000—20,000

10.0—20.0
20°C {68°F) 2,000—-3,000
60°C (140°F) 400—700

4. if the resistance is not within specification, replace

the air flow meter assembly.

5. If the resistance is within specification, check the

wiring harnesses.

WATER THERMO SENSOR

Inspection of Resistance

1. Remove the water thermo senscr,

2. Place the sensor in water with a thermometer and

heat the water gradually.

3. Check that resistance of the sensor is within specifi-

cation:
Water temperature Resistance
—20°C (-4°F) 14.6—17.8 k2
20°C (88°F) 2.21—2.69 ki

80°C (176°F)

0.280—0.354 kQ

4. If not correct, repiace the water thermo sensor.
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83U04A-108

63U04B-078

a.5

=]

Voltmeter ©

@

63U04B-079

WATER THERMO SWITCH

Inspection

1. Remove the switch from the radiator.

2. Place the switch in water with a thermometer and
heat the water gradually.

3. Check that the continuity between the terminals ex-
ists at more than specification.

Specification: 15-~19°C (59—66°F)

4. If not correct, replace the water thermo switch.

OXYGEN SENSOR

1. Warm up the engine and run it at idle speed.

2. Disconnect the oxygen sensor wiring harness con-
nector.

3. Attach a voltmeter between the oxygen sensor con-
nector (oxygen sensor side) and ground.

4. Run the engine at 4,000 rpm unt