SERVICE MANUAL

SUZUKI
Caring for Customers




IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instructions
carefully. To emphasize special information, the
words WARNING, CAUTION, and NOTE have, spe-
cial meanings. Pay special attention to the messages
highlighted by these signal words.

WARNING:
Indicates a potential hazard that could result

in death or injury.

CAUTION:
Indicates a potential hazard that could result
in vehicle damage.

NOTE:
Indicates special information to make maintenance

easier or instructions clearer.



FOREWORD

This SERVICE MANUAL is a supplement to
VITARA (SE416) series SERVICE MANU-
ALS (SERVICE MANUAL 99500-60A10,
SUPPLEMENTARY SERVICE MANUALS
99501-60A60 + 99501-60A70).

Applicable model: VITARA {SV620)

It describes only different service infarma-
tion of VITARA (SV620) as compared with
VITARA (SE416), 3 door/5 door models.
Therefore, whenever servicing VITARA
{SV620), consult this service manual first.
And for any section, item or description
not found in this service manual, refer to
the above mentioned SERVICE MANUAL
and SUPPLEMENTARY SERVICE MANU-
ALS.

When replacing parts or servicing by dis-
assembling, itis recommended to use SU-
ZUKI genuine parts, tools and service ma-
terials {lubricants, sealants, etc.) as speci-
fied in each description.

Allinformation, illustrations and specifica-
tions contained in this literature are based
on the latest product information available
at the time of publication approval. And
used as the main subject of description is
the vehicle of standard specifications
among others. Therefore, note that il-
lustrations may differ from the vehicle be-
ing actually serviced. The right is reserved
to make changes at any time without no-
tice. :

RELATED SERVICE MANUALS:

¢ VITARA (SE416) SERVICE MANUAL
(99500-60A10)

e VITARA {SE416) SUPPLEMENTARY
SERVICE MANUAL FOR 5-DOOR
MODEL WITH SLIDING ROOF
(99501-60A60)

¢ VITARA (SE416) SUPPLEMENTARY
SERVICE MANUAL
(99501-60A70)

SUZUKI MOTOR CORPORATION

AUTOMOBILE DEPARTMENT
OVERSEAS SERVICE DIVISION
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GENERAL INFORMATION 0A-1

SECTION 0A

GENERAL INFORMATION

CONTENTS
HOWTO USETHISMANUAL ............. 0A- 1 VEHICLE LIFTINGPOINTS ................ 0A-10
PRECAUTIONS .................covvnnn. 0A- 3 ABBREVIATIONS MAY BE USED IN THIS
General Precautions .................. DA- 3 MANUAL ............ ittt 0A-12
Precaution for Catalytic Converter .. ... 0A- b METRICINFORMATION .................. 0A-14
Precautions for Electrical Circuit Metric Fasteners ..................... 0A-14
Service .......... e 0A- 5 Fastener Strength [dentification ....... 0A-14
IDENTIFICATION INFORMATION .......... 0A- 9 Standard Tightening Torque .......... 0A-15
Body Number..............ccovvvnn 0A- 9
Engine ldentification Number ......... 0A- 9
Transmission ldentification Number ... 0A- 9
85F00-0A-1-1

HOW TO USE THIS MANUAL

1) There is a TABLE OF CONTENTS FOR THE
WHOLE MANUAL on the first page of this
manual, whereby you can easily find the section
that offers the information you need. Also, there
is a TABLE OF CONTENTS on the first page of
EACH SECTION, where the main items in that
section are listed.

2) Each section of this manual has its own pagina-
tion. Itis indicated at the top of each page along
with the Section name.

3) The SPECIAL TOOL usage and TORQUE SPEC-
IFICATION are given as shown in figure below.

ilc)
1. Flywhesl bolts or grive plate bolts for A/T vehicle
BOA20-6A-72-5

6} Install oil pump. Refer to ltem “Oil pump” for installation of
oil pump.

7} Install flywheel (M/T vehicle) or drive plate (A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten
flywheel or drive plate bolts to specification.

Special Tool
{A): 09924-17810

Tightening Torque
{c): 78 N'm (7.8 kg-m, 56.0 Ib-ft)

80GO0-0A-1-2
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60G00-0A-2-1

4) A number of abbreviations are used in the text.

For their full explanations, refer to "ABBREVIATIONS MAY -
BE USED IN THIS MANUAL" of this section.

B} The SI, metric and foot-pound systems are used as units in
this manual.

6) DIAGNOSIS and CORRECTION are included in each section
as necessary.

7) At the end of each section, there are descriptions of SPE-
CIAL TOOLS, REQUIRED SERVICE MATERIALS and TIGHT-
ENING TORQUE SPECIFICATIONS that should be used for
the servicing work described in that section.
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PRECAUTIONS
GENERAL PRECAUTIONS

The WARNING and CAUTION below describe some general precautions that you should observe when
servicing a vehicle. These general precautions apply to many of the service procedures described in this
manual, and they will not necessarily be repeated with each procedure to which they apply.

WARNING:

® Whenever raising a vehicle for service, be sure to follow the instructions under “VEHICLE LIFTING
POINTS” on SECTION 0A.

¢ When it is necessary to do service work with the engine running, make sure that the parking brake is
set fully and the transmission is in Neutral {for manual transmission vehicles) or Park {for automatic
transmission vehicles). Keep hands, hair, clothing, tools, etc. away from the fan and belts when the en-
gine is running.

® When it is necessary to run the engine indoors, make sure that the exhaust gas is forced outdoors,

¢ Do not perform service work in areas where combustible materials can come in contact with a hot ex-
haust system. When working with toxic or flammable materials (such as gasoline and refrigerant), make
sure that the area you work in is well-ventilated.

¢ To avoid getting burned, keep away from hot metal parts such as the radiator, exhaust manifold, tail-
pipe, muffler, etc.

¢ New and used engine oil can be hazardous. Children and pets may be harmed by swallowing new or
used oil. Keep new and used oil and used engine oil filters away from children and pets.Continuous con-
tact with used engine oil has been found to cause [skin] cancer in laboratory animals. Brief contact with
used oil may irritate skin. To minimize your exposure to used engine oil, wear a long-sleeve shirt and
moisuture-proof gloves (such as dishwashing gloves} when changing engine oil. if engine oil contacts
your skin, wash thoroughly with soap and water. Launder any clothing or rags if wet with oil. Recycle

or properly dispose of used oil and filters.
51G00-0A-6-1

CAUTION:

e Before starting any service work, cover fenders, seats and any
other parts that are likely to get scratched or stained during
servicing. Also, be aware that what you wear (e.g, buttons)}
may cause damage to the vehicle’s finish.

64B40-0A-4-3

¢ When performing service to electrical parts that does not re-
quire use of battery power, disconnect the negative cable of
the battery.

64B40-0A-4-4

® When removing the battery, be sure to disconnect the nega-
tive cable first and then the positive cable. When reconnecting
the battery, connect the positive cable first and then the nega-
tive cable, and replace the terminal cover.

B0G00-0A-6-5
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64B40-0A-5-1

64840-0A-5-2

64B40-0A-5-3

80G00-0A-7-4

64B40-0A-5-5

® When removing parts that are to be reused, be sure to keep

them arranged in an orderly manner so that they may be rein-
stalled in the proper order and position.

Whenever you use oil seals, gaskets, packing, O-rings, locking
washers, split pins, self-locking nuts, and certain other parts
as specified, be sure to use new ones, Also, before installing
new gaskets, packing, etc., be sure to remove any residual
material from the mating suirfaces.

Make sure that all parts used in reassembly are perfectly
clean.

When use of a certain type of lubricant, bond or sealant is spe-
cified, be sure to use the specified type.

"A": Sealant 99000-31150

Be sure to use special tools when instructed.

Special Tool
(A): 09917-98221
{B): 09916-58210

® When disconnecting vacuum hoses, attach a tag describing

the correct installation positions so that the hoses can be rein-
stalled correctly.
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¢ After servicing fuel, oil, coolant, vacuum, exhaust or brake
systems, check all lines related to the system for leaks.

S0G00-0A-3-1
¢ For vehicles equipped with fuel injection systems, never dis-
connect the fuel line between the fuel pump and injector with-
out first releasing the fuel pressure, or fuel can be sprayed out
under pressure.

50G00-0A-8-4

PRECAUTION FOR CATALYTIC CONVERTER

For vehicles equipped with a catalytic converter, use only un-

leaded gasoline and be careful not to let a large-amount of un-

burned gasoline enter the coverter or it can be damaged.

— Conduct a spark jump test only when necessary, make it as
short as possible, and do not open the throttle.

- Conduct engine compression checks within the shortest pos-
sible time.

- Avoid situations which can result in engine misfire {e.g. start-

ing the engine when the fuel tank is nearly empty).
50G00-0A-8-5

PRECAUTIONS FOR ELECTRICAL CIiRCUIT
SERVICE

¢ When disconnecting and connecting coupler, make sure to
turn ignition switch OFF, or electronic parts may get dam-
aged.

60G00-0A-8-4

¢ Be careful not to touch the electrical terminals of parts which
use microcomputers {e.g. electronic control unit like as ECM,
TCM, ABS control module, SDM etc). The static electricity
from your body can damage these parts.

60G00-0A-8-5
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60G00-0A-2-1

1. Coupler
2. Probe

84B44-0A-6-2

Coupler
Probe

3. Where male
terminal fits

60GO0-0A-9-3

60G00-0A-9-4

N

60G00-0A-9-5

Never connect any tester (voltmeter, ohmmeter, or what-
ever) to electronic control unit when its coupler is discon-
nected. Attempting to do it may cause damage to it.

Never connect an ohmmeter to electronic control unit with
its coupler connected to it. Attempting to do it may cause
damage to electronic control unit and sensors.

Be sure to use a specified voltmeter/ohmmeter. Otherwise,
accurate measurements may not be obtained or personal
injury may result.

When taking measurements at electrical connectors using a
tester probe, be sure to insert the probe from the wire harness
side {backside) of the connector.

When connecting meter probe from terminal side of coupler
because it can’t be connected from harness side, use extra
care not to bend male terminal of coupler or force its female
terminal open for connection.

In case of such coupler connect probe to avoid opening female
terminal as shown.

Never connect probe where male terminal is supposed to fit.

When checking connection of terminals, check its male haif
for bend and female half for excessive opening and both for
locking (looseness), corrosion, dust, etc.

Before measuring voltage at each terminal, check to make
sure that battery voltage is 11V or higher. Such terminal volt-
age check at low battery voltage will lead to erroneous diag-
nosis.
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60G00-0A-10-1

50G00.9J-14-5

1. Check contact tension by inserting and
removing just for once.

2. Check each terminal for bend and proper
alignment.

60G00-QA-10-3

60G00-0A-10-5

INTERMITTENTS AND POOR CONNECTION

Most intermittents are caused by faulty electrical connections
orwiring, although a sticking relay or solenoid can occasional-
ly be at fault. When checking it for proper connection, perform
careful check of suspect circuits for:

® Poor mating of connector halves, or terminals not fully

seated in the connector body {backed out).

¢ Dirt or corrosion on the terminals. The terminails must be

clean and free of any foreign material which could impede
proper terminal contact.

However, cleaning the terminal with a sand paper orthe like
is prohibited.

Damaged connector body, exposing the terminals to mois-
ture and dirt, as well as not maintaining proper terminal
orientation with the component or mating connector.
Improperly formed or damaged terminals.

Check each connector terminal in problem circuits carefully
to ensure good contact tension by using the corresponding
mating terminal.

If contact tension is not enough, reform it to increase con-
tact tension or replace.

Poor terminal-to-wire connection.

Check each wire harness in problem circuits for poor con-
nection by shaking it by hand lightly. If any abnormal condi-
tion is found, repair or replace.
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¢ Wire insulation which is rubbed through, causing an inter-
mittent short as the bare area touches other wiring or parts
of the vehicle.

e Wiring broken inside the insulation. This condition could
cause a continuity check to show a good circuit, but if only
1 or 2 strands of a multi-strand-type wire are intact, resis-
tance could be far too high.
If any abnormality is found, repair or replace.

60G00-0A-11+1
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85F00-0A-9-1

85F00-0A-9-2

Manual Transmission

85F00-0A-9-3

IDENTIFICATION INFORMATION
BODY NUMBER

The vehicle body numberis punched on the chassis inside the
tire housing on the right front side.

ENGINE IDENTIFICATION NUMBER

The number is punched on the cylinder block.

TRANSMISSION IDENTIFICATION NUMBER

The number is located on the transmission case.
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VEHICLE LIFTING POINTS

WARNING .

¢ When using frame contact hoist, apply hoist as shown (right and left at the same position). Lift up the
vehicle till 4 tires are a little off the ground and make sure that the vehicle will not fall off by trying to
move vehicle body in both ways. Work can bhe started only after this confirmation.

¢ Before applying hoist to underbody, always take vehicle balance throughout service into consideration.
Vehicle balance on hoist may change depending on what part to be removed.

¢ Make absolutely sure to lock hoist after vehicle is hoisted up.

e Before lifting up the vehicle, check to be sure that end of hoist arm is not in contact with brake pipe,
fuel pipe, bracket or any other part.

When using frame contact hoist:
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When uéing.ﬂoor jack: In raising front or rear vehicle end off the floor by jacking, be
sure to put the jack against the center portion of the front sus-
pension frame or rear axle housing.

1. Front differential housing

2. Rearaxle

60A20-0A-12-1
To perform service with either front or rear vehicle end jacked
up, be sure to place safety stands under chassis frame so that
body is securely supported. And then check to ensure that
chassis frame does not slide on safety stands and the vehicle
is held stable for safety’s sake.

WARNING:

¢ Never apply jack against suspension parts (i.e., stabilizer,
etc) or vehicle floor, or it may get deformed.

& [f the vehicle to be jacked up only at the front or rear end,
be sure to block the wheels on ground in order to ensure
safety.

After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on the
vehicle raised on jack alone.

85F00-0A-11-3
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ABBREVIATIONS MAY BE USED IN THIS MANUAL

ABS
ATDC
API
ATF
ALR
AC
AT
A/C
ABDC
A/F
A-ELR

B+
BTDC
BBDC

CKT
CMP Sensor

Cco
CPP Switch

CPU
CRS

DC
DLC

DOHC
DOJ
DRL
DTC

85F00-0A-12-1

: Anti-lock Brake System

¢ After Top Dead Center

: American Petroleum Institute
: Automatic Transmission Fluid
: Automatic Locking Retractor
: Alternating Current

: Automatic Transmission

: Air Conditioning

: After Bottom Dead Center

: Air Fuel Mixture Ratio

: Automatic-Emergency

Locking Retractor

: Battery Positive Voltage
: Before Top Dead Center
: Before Bottom Dead Center

: Circuit
: Camshaft Position Sensor

(Crank Angle Sensor, CAS)

: Carbon Monoxide
: Clutch Pedal Position Switch

{Clutch Switch, Clutch Start
Switch)

: Central Processing Unit
: Child Restraint System

: Direct Current
: Pata Link Connector

(Assembly Line Diag. Link,
ALDL, Serial Data Link, SDL)

: Double Over Head Camshaft
: Double Offset Joint

: Daytime Running Light

: Diagnostic Trouble Code

(Diagnostic Code)

E

F

G

H

EBCM

ECM
ECT Sensor

EGR

EGR Pressure
Transducer
EGRT Sensor

EFE Heater

ELR
EVAP
EVAP
Canister

EVAP Canister

Purge Valve

4WD

GEN
GND

HC
HO2S

IAC Valve

IAT Sensor

IG
ISC Actuator

: Electronic Brake Control

Module, ABS Control
Module

: Engine Control Module
: Engine Coolant Temperature

Sensor (Water Temp.
Sensor, WTS)

. Exhaust Gas Recirculation

: EGR Modulator
: EGR Temperature Sensor

{Recirculated Exhaust Gas
Temp. Sensor, REGTS)

: Early Fuel Evaporation

Heater (Positive Temperature
Coefficient, PTC Heater)

: Emergency Locking Retractor
: Evaporative Emission

: Evaporative Emission

Canister {Charcoal Canister)

: EVAP Solenoid Purge Valve

{SP Valve)

: 4 Wheel Drive

: Generator
: Ground

: Hydrocarbons
: Heated Oxygen Sensor

: {dle Air Control Valve (Idle

Speed Control Solenoid
Valve, ISC Solenoid Valve)

: Intake Air Temperature

Sensor {Air temperature
Sensor, ATS)

: kgnition
: Idle Speed Control Actuator

{Motor)
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L
LH

M
MAF Sensor
MAP Sensor

Max
MFI

Min
MiL

M/T
NOx
OBD
o/D
OHC
025
PNP
P/S
PSP Switch
PCV
RH
SAE
SDM
SFi
SIR

SOHC

B5FOQ-0A-13-1

T
: Left Hand TBI
: Mass Air Flow Sensor
(Air Flow Sensor, AFS, Air TCC
Flow Meter, AFM) TCM
: Manifold Absolute Pressure
Sensor {Pressure Sensor, PS)
: Maximum TP Sensor
: Muitiport Fuel Injection TVV
(Multipoint Fuel Injection)
: Minimum
: Malfunction Indicator Lamp
("CHECK ENGINE" Light) TWC
: Manual Transmission
2WD
: Nitrogen Oxides Vv
VIN
: On-Board Diagnostic System VS5
{Self-Diagnosis Function) w
: Overdrive wu-0C
: Over Head Camshaft
: Oxygen Sensor WU-TWC

: Park/Neutral Position
: Power Steering
: Power Steering Pressure

Switch (P/S Pressure Switch)

: Positive Crankcase Ventilation
: Right Hand

: Society of Automotive

Engineers

: Sensing and Diagnostic

Module

: Sequential Multiport Fuel

Injection

: Supplemental Inflatable

Restraint

: Single Over Head Camshaft

: Throttle Body Fuel Injection

(Single-Point Fuel Injection,
SPh

: Torque Converter Clutch
: Transmission Control Module

{A/T Controlier, A/T Control
Module)

: Throttle Position Sensor
: Thermal Vacuum Valve

(Thermal Vacuum Switching
Valve, TVSV, Bimetal Vacuum
Switching Valve, BVSY)

: Three Way Catalytic Converter

(Three Way Catalyst)

: 2 Wheel Drive

: Vehicle |dentification Number
: Vehicle Speed Sensor

: Warm Up Oxidation Catalytic

Converter

: Warm Up Three-Way

Catalytic Converter
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METRIC INFORMATION

METRIC FASTENERS

Most of the fasteners used for this vehicle are
metric. When replacing any fasteners, it is most
important that replacement fasteners be the cor-
rect diameter, thread pitch and strength.

64840-0A-8-1

FASTENER STRENGTH
IDENTIFICATION

Most commonly used metric fastener strength
property classes are 4T, 7T and radial line with the
class identification embossed on the head of each
bolt. Some metric nuts will be marked with punch
mark strength identification on the nut face. Fig-
ure shows the different strength markings.
When replacing metric fasteners, be careful to
use bolts and nuts of the same strength or greater
than the original fasteners (the same number
marking or higher). It is likewise important to se-
lect replacement fasteners of the correct size. Cor-
rect replacement bolts and nuts are available
through the parts division.

64B40-0A-8-2

METRIC BOLTS-IDENTIFICATION CLASS NUMBERS OR MARKS CORRESPOND TO
BOLT STRENGTH-NCREASING NUMBERS REPRESENT INCREASING STRENGTH.

NUT STRENGTH
IDENTIFICATION

64B40-QA-8-3



GENERAL INFORMATION 0A-15

STANDARD TIGHTENING TORQUE

Each fastener should be tightened to the torque specified in each section of this manual. if no description
or specification is provided, refer to the following tightening torque chart for the applicable torque for each
fastener. When a fastener of greater strength than the original one is used, however, use the torgue speci-
fied for the original fastener.

NOTE:
¢ For the flanged bolt and nut, add 10% to the tightening torque given in the chart below.

¢ The chart below is applicable only where the fastened parts are made of steel light alloy.

Tightening torque chart
STRENGTH

THREAD Conventional bolt “4T" bolt "IT bolt

DIAMETER

(mm) N'm kg-m Ib-ft N'm kg-m [b-ft
4 1.5 0.15 1.0 23 0.23 2.0
5 3.0 0.30 2.5 4.5 0.45 35
6 5.5 0.55 4.0 10 1.0 7.5
8 13 1.3 9.5 23 23 17.0
10 29 2.9 21.0 50 5.0 36.5
12 45 4.5 325 85 85 615
14 65 6.5 47.0 135 13.5 98.0
16 105 10.5 76.0 210 21 152.0
18 160 16 116.0 240 24 174.0

85F00-0A-15-1
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SECTION 0B

MAINTENANCE AND LUBRICATION

CONTENTS
MAINTENANCE SCHEDULE . ... ...ttt ittt ittt ee e e e e 0B- 2
MAINTENANCE SERVICE ... ittt ettt st et et e e 0B- 5
NI o e e e e e 0B- 5
Lo VL€ 3V (=T 1 ¢ 0B- 9
Ul Sy S M i e 0B-10
EMIssion Control System ... . i e e 0B-11
EleCtrical Sy stem .. 0B-12
Chassis N Body . ......oooiiiiiiii it e 0B-13
FiNal NS PECt ON ..o e e e 0B-26
RECOMMENDED FLUIDS AND LUBRICANT S ...ttt e et e i 0B-30

B5F00-0B-141
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MAINTENANCE SCHEDULE
MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS

Interval:

This interval should be judged by
odometer reading or months,
whichever comes first.

This table includes services as scheduled up to 80,000 km
(48,000 miles) mileage. Beyond 80,000 km {48,000 miles),
carry out the same services at the same intervals respectively.

km  (x1,000) 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80

miles (x 1,000} 6 (1218 | 24 | 30 | 36 ( 42 | 48

Months 6112 |18 | 24 | 30 | 36 | 42 | 48

ENGINE

1-1. Drive belt {tension, damage)

~T-T-T1T7T-T-T7T-7TRr

1-2. Engine oil (APl Grade SE, SF, SG or SH} and oil filter

Replace every 10,000 km, 6,000 miles

or 6 months
1-3. Engine coolant - - - R - - - R
1-4. Cooling system hoses and connections - - - | - - - [
1-5. Exhaust pipes and mountings {except catalyst} - - - I - - - &R}
IGNITION SYSTEM
When unleaded fuel is used - - - - R - - -

2-1. Spark plugs

When leaded fuel is used, refer to “Severe Driving Condition” schedule

FUEL SYSTEM

3-1. Air cleaner filter element ] I ] R | | | R

3-2. Fuel tank cap, fuel lines and connections - - - I - - - |1&(R)
For vehicle with heated oxygen sensor | - - - [ **R| - - - R

3-3. Fuel filter For vehicle without heated oxygen N R N -0 I R B ™
sensor

EMISSION CONTROL SYSTEM

4-1. Heated oxygen sensor Replace every 80,000 km or 60 months

4-2. PCV valve Inspect every 80,000 km or 60 months

4-3. Fuel vapor storage (Evaporative Emission control) Inspect every 80,000 km or 60 months

system
ELECTRICAL SYSTEM

5-1. Wiring harness connections and headlights | - | - [ - | I ] - | - | - , |

NOTES:
“R”: Replace or change

” ’ ”

: Inspect and correct or replace if necessary
Item 1-5 (R) is applicable to exhaust mounting rubber only.

e jtem 3-2 (R) is applicable to fuel tank cap only.
¢ Jtem 3-3 **R is recommended maintenance item.
® For Sweden, item 4-1, 4-2 and 4-3 should be performed by odometer reading only.

85F00-0B-2-1
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This table includes services as scheduled up to 80,000 km

{48,000 miles) mileage. Beyond 80,000 km (48,000 miles},
Interval: . carry out the same services at the same intervals respectively.
This interval should be judged by
odometer reading or months, km {x 1,000} 10 |20 (30 | 40 | 50 | 60 | 70 | 80
whichever comes first. miles (x 1,000) 6|12 |18 |24 |30 |36 |42 |48

Months 6|12 |18 | 24 | 30 { 36 | 42 | 48
CHASSIS AND BODY
6- 1. Clutch (pedal and fluid level) - | - [ - | - |
6- 2. Brake discs and pads {front) S T A Y A T R '

Brake drums and shoes (rear)

6- 3. Brake hoses and pipes - | - | - i - |
6- 4. Brake fluid - I - R - l - R
6- 5. Brake pedal - I - i - | - |
6- 6. Brake lever and cable - I - | - | - I
6- 7. Tires | I i i I I I I
6- 8. Wheel discs and free wheeling hubs (if equipped) I I | ] | ] | I
6- 9. Wheel bearings - I - *| - | - *
6-10., Suspension system *| | - I - ] - i
6-11. Propeller shafts - | - | - | - |
6-12. Manual fransmission oil I ] i R I I | R

Fluid level | | I | I | | |
6-13. Automatic transmission Fluid change Replace every 160,000 km (100,000 miles)

Fluid hose - - - - - R - -
6-14. Transfer and differential oil | | 1 R I 1 I R
6-15. Steering system | | | 1 | | | [
6-16. Power steering (if equipped) i I I I | i 1 |
6-17. Door hinges L L L L L L L L

NOTES:

“R”: Replace or change

“1” : Inspect and correct or replace if necessary

“L" : Lubricate

“T" : Tighten to the specified torque

e [tem 6-9 *l is applicable to not only rattled wear but also their grease.
e jtem 6-10 *I should be performed at 10,000 km only.

85f00-08-3-1
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MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

if the vehicle is usually used under the conditions corresponding to any severe condition code given below,
it is recommended that applicable maintenance operation be performed at the particular interval as given
in the chart below.

Severe condition code
A - Towing a trailer
B - Repeated short trips
C - Driving on rough and for muddy roads
D - Driving on dusty roads

E -~ Driving in extremely cold weather and/or
salted roads

F - Repeated short trips in extremely
cold weather

G - Leaded fuel use

Severe . Maintenance :
Condition Code Maintenance Operation Maintenance Interval
| Every 12,000 miles
. {20,000 km} or 12 months
— —CD—— | Drive belt -
R Every 24,000 miles
{40,000 km) or 24 months
L . . i Every 3,000 miles
A DEF Engine oil and oil filter R (5,000 km) or 3 months
_EF— ; : Every 6,000 miles
ABC—E Exhaust pipes and mountings I (10,000 km) or 6 months
I Every 1,500 miles
,500 km
— ——D-—— | Aircleaner filter element *1 (2,50 ) -
R Every 12,000 miles
{20,000 km} or 12 months
_ Every 6,000 miles
ABCD—FG | Sparkplugs R (10,000 km) or 6 months
ABCD—— Brake discs and pads {Front) | Every 6,000 miles
Brake drums and shoes (Rear) {10,000 km} or 6 months
— Every 6,000 miles
ABC—E Propeller shafts | {10,000 km} or 6 months
A—C—_F Manual transmission, transfer R Every 12,000 miles
and differential oil (20,000 km) or 12 months
—_C— : el : Every 12,000 miles
A—C F Automatic transmission fluid R {20,000 km) or 12 months
. S : Every 6,000 miles
C Drive axle shaft boots I {10,000 km) or 6 months
- : Every 6,000 miles
C Bolts and nuts on chassis T (10,000 km) or 6 months

NOTES:

“I” : Inspect and correct or replace if necessary
“R” : Replace or change

& *1: Inspect or replace more frequently if the vehicle is used under dusty conditions.
85F00-08-4-1

“T”: Tighten to the specified torque



MAINTENANCE AND LUBRICATION 0B-5

85F00-0B-5-1

Crankshaft puiley

Generator pulley

P/S pump pulley

Water pump pulley

Adjusting bolt

Pivot bolt

Tension pulfey © 110 N {10kg, 22 Ibs}

Nompawn =

85F00-0B-5-2

85F00-0B-5-4

85F00-08-5-5

MAINTENANCE SERVICE

ENGINE

ITEM 1-1
Drive Belt Inspection and Replacement

WARNING:
All inspection and replacement are to be performed with
ENGINE NOT RUNNING.

[Inspection]

1} Disconnect negative cable at battery.

2} Inspect belt(s) for cracks, cuts, deformation, wear and
cleanliness. If any defect exists, replace. Check each belt
tension by measuring how much it deflects when pushed
at intermediate point between pulleys with about 10 N (10
ka, 22 ib) force.

Belt Deflection
For Water Pump Belt
"a":6 -8 mm {0.24 - 0.31 in.}

NOTE:
When replacing belt with a new one, adjust belt deflection to
5 -7 mm (0.20 - 0.27 in.)

For P/S Pump Belt
"Bb": 6 -9 mm (0.24-0.35in.)

3) If the belt is too tight or too loose, adjust it to specification
by adjusting generator position or tension pulley position.

4} Tighten generator adjusting bolt and pivot bolts or tension
pulley bolts.

5} Connect negative cable at battery.

[Replacement]

1) Disconnect negative cable at battery.

2) Loosen P/S pump (A/C compressor) drive belt adjusting
bolt and then remove the belt.

3) Loosen generator adjusting bolt and pivot bolts.

4} Replace water pump belt.

5) Adjust belt tension to specification and tighten generator
adjusting bolt and pivot bolts.

6) Replace P/S pump {A/C compressor) drive belt.
For adjustment of P/S pump {A/C compressor) drive belt
tension, refer to SECTION 3B3 of this manual.
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85F00-0B-6-1

1. Oilfilter

85F00-0B-6-3

85F00-0B-6-4

1. OQilfilter
2. Qilfilter wrench

85F00-0B-6.5

ITEM 1-2

Engine Qil and Filter Change

Before draining engine oil, check engine for oil leakage. if any

evidence of leakage is found, make sure to correct defective

part before proceeding to the following work.

1} Drain engine oil by removing drain plug.

2) After draining oil, wipe drain plug clean. Reinstall drain
plug, and tighten it securely as specified below.

Tightening Torque
{a): 35 N'm (3.5 kg-m, 25.5 |b-ft)

3) Loosen oil filter by using oil filter wrench (special tool)

Special Tool
{A): 09915-47310

NOTE:

Before fitting new oil filter, be sure to oil its O-ring. Use engine

oil for this purpose.

4) Screw new filter on oil filter stand by hand until the filter O-
ring contacts the mounting surface.

CAUTION:

To tighten oil filter properly, it is important to accurately
identify the position at which at filter O-ring first contacts
the mounting surface.

5) Tighten the filter 3/4 turn from the point of contact with the
mounting surface using an oil filter wrench.

Tightening Torque
(b): 14 N'm (1.4 kg-m, 10.5 Ib-ft)

6) Replenish oil until oil levelis broughtto FULL level mark on
dipstick. {about 5.5 liters or 11.6/9.7 US/Imp pt.). The filler
inlet is atop the cylinder head cover.
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2 1. Full level mark {(hole}
2. Low level mark (hole}

85F00-0B-7-1

Proper Engine Qil Viscosity Chart

[ 20W - 50 :>
L 15W - 40, T5W 50 >
r TOW — 40, 10W =50 ™
10W — 30 ]
1-cam 8-valve engine model
A g
< 5W — 30

1-cam 16-valve engine model
°C_-30 -20 -10 0 10 20 30 40
°F -22 -4 14 32 50 68 8 104
Temperature

85F00-0B-7-2

Qil pan capacity about 5.0 liters

(10.6/8.8 US/Imp pt.)

Qil filter capacity about 0.5 liters

(1.1/0.9 US/Imp pt.}

Others about 0.6 liters
{1.3/1.0 US/Imp pt.}
Total about 6.1 liters
{12.9/10.7 US/Imp pt.)
85F00-0B-7-3

85F00-0B-7-4

1. Drain plug

85F00-08-7-5

7} Start engine and run it for three minutes. Stop it and wait
another three minutes before checking oil level. Add oil, as
necessary, to bring oil level to FULL level mark on dipstick.

NOTE:

Step 1) -6} outlined above must be performed with ENGINE NOT
RUNNING. For step 7), be sure to have adequate ventilation
while engine is running.

Itis recommended to use engine oil of SE, SF, SG or SH grade.

NOTE:
For temperature between-20°C (—4°F) and 30°C {86°F), itis high-
ly recommended to use SAE 10W - 30 oil.

NOTE:

Engine oil capacity is specified.

However, note that the amount of oil required when actually
changing oil may somewhat differ from the data in the table de-
pending on various conditions (temperature, viscosity, etc.)

8) Check oil filter and drain plug for oil leakage.

ITEM 1-3
Engine Coolant Change

WARNING:

To help avoid danger of being burned, do not remove radia-
tor cap while engine and radiator are still hot. Scalding fluid
and steam can be blown out under pressure if cap is taken
off too soon.

1} Remove radiator cap when engine is cool.

2} Loosen radiator drain plug to drain coolant.

3) Remove reservoir, which is on the side of radiator, and
drain.

4) Tighten plug securely. Also reinstall reservoir.
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5) Fill radiator with specified amount of coolant, and run en-
gine for 2 or 3 minutes at idle. This drives out any air which
may still be trapped within cooling system. STOP ENGINE.
Add coolant as necessary until coolant level reaches the fill-
er throat of radiator. Reinstall radiator cap.

B0A20-0B-9-5

6) Add coolant to reservoir so that its level aligns with Full
mark. Then, reinstall cap aligning arrow marks on reservoir
and cap.

NOTE:
When installing reservoir cap, align arrow marks on reservoir
and cap.

CAUTION:

When changing engine coolant, use mixture of 50% wa-
ter and 50% ANTIFREEZE / ANTICORROSION COOLANT
for the market where ambient temperature falls lower
than -16°C (3°F) in winter, and mixture of 70% water and
30% ANTIFREEZE / ANTICORROSION COOLANT for the
market where ambient temperature doesn’t fall lower
7 / l * than -16°C (3°F).

Even in a market where no freezing temperature is antici-
pated, mixture of 70% water and 30% ANTIFREEZE / AN-
\. Reservoir TICORROSION COOLANT should be used for the purpose

2. Arrow marks of corrosion protection and lubrication.
3. Reservoircap

86F00-0B-8-2

ITEM 1-4

Cooling System Hoses and Connections Inspection

1) Visually inspect cooling system hoses for any evidence of
leakage and cracks. Examine them for damage, and check
connection clamps for tightness.

2} Replace all hoses which show evidence of leakage, cracks
or other damage. Replace all clamps which cannot main-
tain proper tightness,

85F00-0B8-3-4
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F?BWAR lgnition coil
@ assembly
’ 2. Coupler
3. Bolt
_I/ 4. Cylinder head

cover

"__ 0.7-0.8 mm
[~ (0.028-0.031in.)

85F00-0B-9-5

ITEM 1-5
Exhaust Pipes and Mountings Inspection

WARING:

To avoid danger of heing burned, do not touch exhaust sys-
tem when it is still hot.

Any service on exhaust system should be performed when
itis cool.

When carrying out periodic maintenance, or the vehicle is

raised for other service, check exhaust system as follows:

¢ Check rubber mountings for damage, deterioration, and
out of position.

® Check exhaust system for leakage, loose connections,
dents, and damages.

If bolts or nuts are loose, tighten them to specification.

e Check nearby body areas for damaged, missing, or mis-
positioned parts, open seams, hales, loose connections or
other defects which could permit exhaust fumes to seep
into the vehicle.

e Make sure that exhaust system components have enough
clearance from the underbody to avoid overheating and
possible damage to the floor carpet.

o Any defects should be fixed at once.

Replace muffler rubber mountings with new ones periodical-
ly.

IGNITION SYSTEM

ITEM 2-1

Spark Plugs Replacement

1) Remove ignition coil cover(s).

2) Disconnect ignition coil couplers.

3) Remove ignition coil mounting bolts from cylinder head
covers.

4} Disconnect ignition coil assemblies from spark plugs.

5} Using a spark plug wrench, loosen and remove plugs.

8) Install new spark plugs.

NOTE:
Make sure to use new plugs of specified heat range and size.
Maker Type
NGK BKR6E
Nippondenso K20PR-U
BOSCH FR7DC
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85F00-0B-10-1
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85F00-0B-10-2
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Righ

86F00-0B-10-3

1. Element

85F00-0B-10-4

1. Fuelfiller cap
2. Fuelfiller cap gasket

85F00-08-10-5

7} Tighten spark plugs to specified torque.

Tightening Torque
(a); 25 N'm (2.5 kg-m, 18.0 Ib-ft)

8} Connect ignition coil assemblies to spark plugs.

9} Install ignition coil mounting bolts, harness bracket and
harness to cylinder head covers as shown in figure.
10) Connect ignition coil couplers
11) Install ignition coil cover(s).

FUEL SYSTEM

ITEM 3-1

Air Cleaner Element Replacement

1) Remove air cleaner cap.

2) Take cleaner element out of air cleaner case.

3) Install new cleaner element into air cleaner case.
4) Install air cleaner cap securely.

ITEM 3-2

Fuel Tank Cap Gasket Inspection and Replacement

Visually inspect gasket of fuel tank cap. If it is damaged or de-
teriorated, replace fuel filler cap with new one.
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85F00-08-11-1

85F00-0B-11-2
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1. Heated oxygen sensor

85F00-0B-11-4

ITEM 3-3
Fuel Filter Replacement

WARNING:
This work must be performed in a well ventilated area and
away from any open flames (such as gas hot water heaters).

Fuel filter is located at the front part of fuel tank, inside the
right-hand side of chassis.

Replace fuel filter with new one periodically, referring to SEC-
TION BC for proper procedure.

EMISSION CONTROL SYSTEM

ITEM 4-1
Heated Oxygen Sensor Replacement

WARNING:

To avoid danger of being burned, do not touch exhaust sys-
tem when it is still hot. This work should be performed
when it is cool.

1) Disconnect negative cable at battery and disconnect left
bank and right bank heated oxygen sensor wires at their
couplers.

2) Remove heated oxygen sensors from exhaust manifolds.

3} Install heated oxygen sensors and tighten them to specifi-
cation.

Tightening Torque
(a): 45 N'm {4.5 kg-m, 32.5 Ib-ft)

4) Connect heated oxygen sensor wires at the couplers se-
curely.

5} Connect negative cable at battery.

6) Start engine and check for gas leak.
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FORWARD

85F00-0B-12-2

85F00-0B-12-3

85F00-0B-12-4

ITEM-4-2

PCV (Positive Crankcase Ventilation) Valve Inspection

Check PCV hose for leaks, cracks or clog, and PCV valve for
stick or clog. Refer to ON VEHICLE SERVICE of SECTION 6J for
PCV valve checking procedure.

ITEM 4-3

Fuel Vapor Storage System Inspection

1) Visually inspect hoses for cracks, damage, or excessive
bends. Inspect all clamps for damage and proper position.

2} Check canister purge control system for operation, refer-
ring to SECTION 6E2.

3} Check charcoal canister for operation and clog, referring to
SECTION 6E2.

4} Check 2-way check valve for operation, referring to SEC-
TION 6E2.

ELECTRICAL SYSTEM

ITEM 5-1

Wiring Harness and Connections Inspection

1) Visually inspect all wires in engine compartment for evi-
dence of breakage.
Inspect condition of insuiation (cracks). All clips and
clamps should have solid connection to wires.

2} Replace any wires in a deteriorated or otherwise defective
condition.
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{

A

A: Height difference

1. Ciutch pedal
10 mm {0.4 in.}

2. Brake pedal

85F00-0B-13-1

85F00-08-13-2

85F00-0B-13-3
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CHASSIS AND BODY

ITEM 6-1

Clutch

Pedal Inspection (M/T)

1) Check clutch pedal for height.
With left-hand steering vehicle, clutch pedal height should
exceed brake pedal height by 10 mm (0.4 in.).
With right-hand steering wheel vehicle, clutch pedal height
should be the same as brake pedal height.

2) Check clutch pedal for free travel.
Clutch pedal free travel: 15-25 mm (0.6 ~ 1.1 in.)
Refer to "CLUTCH" section for details.

Fluid Inspection and Change

Inspection

1} Check around master cylinder and reservoir for fluid leak-
age.
If found leaky, correct.

2) Check fiuid level,
If fluid level is lower than the minimum level of reservoir,
refilling is necessary. Fill reservoir with specified brake
fluid.

Specification
DOT 3 or SAE J1703

Clutch fluid
{Brake fluid)

For the details, refer to ON VEHICLE SERVICE in SECTION
7C1.

CAUTION:

Since clutch system of this vehicle is factory-filled with
glycol-base brake fluid, do not use or mix different type
of fluid when refilling system; otherwise serious damage
will occur. Do not use old or used brake fluid, or one tak-
en from unsealed container.

Change

Change brake fluid as follows.

Drain existing fluid from brake system completely, fill system
with above recommended fluid and carry out air purge opera-
tion.

For air purging procedure, refer to SECTION 7C1.
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45F00-0B-14-1

85F00-0B-14-2

ITEM 6-2

Brake Discs, Pads, Brake Drums and Shoes Inspection

Brake discs and pads

1) Remove wheel and caliper but don‘t disconnect brake hose
from caliper.

2) Check front disc brake pads and discs for excessive wear,
damage and deflection. Replace parts as necessary. For de-
tails, refer to SECTION 5.

Be sure to torque caliper pin bolts to specification.

Brake drums and shoes

1) Remove wheel and brake drum.

2) Check rear brake drums and brake linings for excessive
wear and damage, while wheels and drums are removed.
At the same time, check wheel cylinders for leaks. Replace
these parts as necessary.

For details, refer to SECTION b.
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ITEM 6-3

Brake Hoses and Pipes Inspection

Check brake hoses and pipes for proper hookup, leaks, cracks,
chafing and other damage.

Replace any of these parts as necessary.

CAUTION:
After replacing any brake pipe or hose, be sure to carry out
air purge operation.

85F00-0B-15-1

B5F00-0B-15-2

85F00-0B-15-3

85F00-0B-15-5

ITEM 6-4

Brake Fluid Inspection and Change

Inspection

1} Check around master cylinder and reservoir for fluid leak-
age.
If found leaky, correct.

2} Check fluid level.
If fluid level is lower than the minimum level of reservoir,

refilling is necessary. Fill reservoir with specified brake
fluid.

Specification
DOT 3 or SAE J1703

Brake fluid

For the details, refer to ON VEHICLE SERVICE in SECTION
5.

CAUTION:

Since brake system of this vehicle is factory-filled with
glycol-base brake fluid, do not use or mix different type
of fluid when refilling system; otherwise serious damage
will occur. Do not use old or used brake fluid, or one taken
from unsealed container.

Change

Change brake fluid as follows.

Drain existing fluid from brake system completely, fill system
with above recommended fluid and carry out air purge opera-
tion.

For air purging procedure, refer to SECTION 5.
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85F00-08-16-1

“a": Parking brake lever
stroke:

7 - 9 notches

{With 20 kg or 44 Ibs

of pull pressure)

B0A%0-0B-26-28

B80A50-0B-23-28

1. Wear indicator

85F00-0B-16-4

85F00-0B-16-5

ITEM 6-5
Brake Pedal Inspection

Check brake pedal travel.
Brake pedal-to-wall clearance: Over 80 mm (3.15 in.)

For checking procedure, refer to PEDAL TRAVEL CHECK of
SECTION 5.

ITEM 6-6

Parking Brake Lever and Cable Inspection

Parking brake lever

1) Check tooth tip of each notch for damage or wear. If any
damage or wear is found, replace parking lever.

2) Check parking brake lever for proper operation and stroke,
and adjust it if necessary.
For checking and adjusting procedures, refer to PARKING
BRAKE INSPECTION AND ADJUSTMENT of SECTION 5.

Parking brake cable
Inspect brake cable for damage and smooth movement.
Replace cable if it is in deteriorated condition.

ITEM 6-7

Tire Inspection and Rotation

1) Check tires for uneven or excessive wear, or damage.
If defective, replace.
Refer to SECTION 3 of service manual mentioned in FORE-
WORD of this manual for details.

2) Check inflating pressure of each tire and adjust pressure to
specification as necessary.
Refer to SECTION 3F for details.

NOTE:

¢ Tire inflation pressure should be checked when tires are
cool.

¢ Specified tire inflation pressure should be found on tire
placard or in owner’s manual which came with the vehicle.
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FRONT

4 WHEEL ROTATION
[Radial Tires}

60A90-0B-27-18

85F00-0B-17-2

60A50-0B-24-28

85F00-08-17-4

3) Rotate tires.
For details, refer to SECTION 3F.

ITEM 6-8

Wheel Discs and Free Wheeling Hubs (if equipped) Inspection
Wheel disc

Inspect each wheel disc for dents, distortion and cracks. Adisc
in badly damaged condition must be replaced.

Free wheeling hub

This is applicable to the vehicle equipped with free wheeling
hubs.

Check free wheeling hub for proper operation (LOCK and
FREE positions). (The same check on both right and left
wheels.)

For checking procedure, refer to SECTION 3D.

ITEM 6-9

Wheel Bearing Inspection

Inspection of wheel bearing

1) Check front wheel bearing for wear, damage, abnormal
noise or rattles. For details, refer to FRONT SUSPENSION
INSPECTION of SECTION 3D.
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85F00-0B-18-1
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1. Wheel hub
2. Wheel bearing
3. Circlip
4. Hub inner oil seal
5. Hub outer cil seal

A" Greasing points

60A90-08-28-35
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2) Check rear wheel bearing for wear, damage, abnormal
noise or rattles. For details, refer to WHEEL BEARING IN-
SPECTION of SECTION 3E.

Inspection of front wheel bearing grease

1) Remove wheel hub referring to FRONT WHEEL HUB RE-
MOVAL of SECTION 3D.

2) Check grease around front wheel bearing rollers for deteri-
oration and capacity.
If grease is deteriorated, remove grease thoroughly and ap-
ply enough amount of new wheel bearing grease. If grease
is found insufficient, add some more.

3) For reinstaliation, refer to WHEEL HUB INSTALLATION in
SECTION 3D.

NOTE:

® To reinstall bearing lock nut and lock plate, make sure to
torque them to specification.

® Be sure to tighten each bolt and nut to specified torque
when reinstalling them,

4) Upon completion of reinstalling all parts, check to make
sure that front wheel bearing is not loose and wheel turns
smoothly.

ITEM 6-10

Suspension Inspection

Front

1) Check stabilizer bar for damage or deformation.
2) Check bushing for damage, wear or deterioration.
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3) Inspect strut for damage, deformation, oil leakage and op-
eration. If strut is found faulty, replace it as an assembly
unit, because it can not be disassembled.

Refer to FRONT SUSPENSION INSPECTION of SECTION
3D for operation check.

4} Inspect strut boot for damage or crack.

5} Inspect for cracks or deformation in spring seat.

6} Inspect for deterioration of bump stopper.

7} Inspect strut mount for wear, cracks or deformation.

8) Check ball joint stud dust seal {boot) for leaks, detach-
ment, tear or other damage. Check suspension arm bush-
ing for damage, wear or deterioration.

9) Check drive axle boots {(wheel side and differential side)
for leaks, detachment, tear or other damage.
Replace boot as necessary.

Rear

10) Check shock absorber for damage, deformation, oil leak-
age and operation,

11) Check bushings for wear and damage.

12) Check coil spring, trailing rod and upper arm for deforma-
tion and damage.

13} Checktrailing rod and upper arm bushings for wear, dam-
age and deterioration.
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14) Check joint boot for breakage and damage.

60A90-08-30-18
15} Check other suspension parts for damage, loose or mis-
sing parts; also for parts showing signs of wear or lack
of lubrication.
Replace any parts found defective in step 1) to 15).

60A90-0B-20-25
16) Check suspension bolts and nuts for tightness and retigh-
ten them as necessary.
Repair or replace defective parts, if any.

NOTE:
For details of check points, refer to tables of TIGHTENING
TORQUE SPECIFICATION in SECTION 3D and 3E.

60A90-0B-30-35

ITEM 6-11
Propeller Shafts Inspection
1) Check universal joint and spline of propeller shaft for
rattle. If rattle is found, replace defective part with a new
one.
2) Check propeller shaft {(front & rear) flange yoke bolts for
tightness, and retighten them as necessary:
Refer to SECTION 4B of service manual mentioned in
FOREWORD of this manual for tightening torque.

85F00-0B-20-4
ITEM 6-12 {Manual transmission)
Transmission Qil Inspection and Change
Inspection
1) Inspect transmission case for evidence of oil leakage.
Repair leaky point if any.
2) Make sure that vehicle is placed [evel for oil level check.

85F00-0B-20-5
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t. Drain plug (Apply seatant)
2. Reverse idle gear shaft bolt
(DO NOT LOOSEN IT)
3. Filler and level plug
(Apply sealant)

B0A90-0B-31-15

Viscosity chart
SAE

BOW - 90 >

< 75W ~ 80, 75W — 50 >

oc -30 -20 -10

o 10 0 % 4

°F -22 -4 14

32 50 68 8 104

Temperature

60A90-0B-31-35

Level gauge
FULL HOT mark
LOW HOT mark
FULL COLD mark
LOW COLD mark

1.
2.
3.
4.
8.

95F00-0B-21-4

3) Remove level plug of transmission.

4) Check oil level.
Qil level can be checked roughly by means of level plug
hole. That is, if oil flows out of level plug hole or if oil level
is found up to hole when level plug is removed, oil is prop-
erly filled.
If oil is found insufficient, pour specified amount of speci-
fied oil.

5) Tighten level plug to specified torque.
Refer to SECTION 7A for tightening torque.

Change

1) Place vehicle level and drain oil by removing drain plug.

2) Tighten drain plug to specified torque. Pour specified
amount of specified oil and tighten filler plug to specified
torgue.

It is highly recommended to use SAE 75W-90 gear oil.

ITEM 6-13

Automatic Transmission

Fluid level inspection

1) Inspect transmission case for evidence of fluid leakage.
Repair leaky point, if any.

2) Make sure that vehicle is placed level for fluid level check.

3) Check fluid level.
For fluid level checking procedure, refer to ON VEHICLE
SERVICE in SECTION 7B1 (4 A/T) and be sure to perform it
under specified conditions. If fluid level is low, replenish
specified fluid.
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1. Drainplug

B5F00-08-22-1

85FQ0.0B-22-2

85F0Q-0B8-22-3

Fluid change

1) Perform steps 1) and 2} of previous page Fluid Level Inspec-
tion,

2) Change fluid. For its procedure, refer to ON VEHICLE SER-
VICE in SECTION 7B1.

CAUTION:
Use of specified fluid is absolutely necessary.

Fluid cooler hose change

Replace inlet and outlet hoses of cooler hose and their clamps.
For replacement procedure, refer to ON VEHICLE SERVICE in
SECTION 781 {4 A/T).

ITEM 6-14

Transfer and Differential Oil Inspection and Change

Inspection

1) Checktransfer case and differential for evidence of oil leak-
age.

Repair leaky point if any.
2) Make sure that vehicle is placed level for oil level check.
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3} Remove level plug of transfer and differentials (front and
Transter rear) and check oil level.

2 Oil level can be checked roughly by means of level plug
hole. That is, if oil flows out of level plug hole or if oil level
is found up to hole when level plug is removed, oil is prop-
erly filled.
if oil is found insufficient, pour specified amount of speci-
fied oil.

CAUTION:
Hypoid gear oil must be used for differential.

\

Front differential

1 4) Tighten level plug to specified torque.

1. Drain plug {Apply sealant} Refer to SECTION 7D or SECTION 7E for tightening torque.
2. Filler and level plug (Apply sealant}

1. Breather hose
2. Qilfiller/level plug
3. Frontdrain plug

Rear differentjal

1. Breather hose

2, Oilfiller/level plug

3. Rear drain plug
[Apply sealant)

85F00-0B-23-1
Change
1) Place vehicle level and drain oil by removing drain plug.
2} Tighten drain plug to specified torque.
3} Pourspecified amount of specified oil, referring to viscosity
chartin item 6-12 and tighten filler plug to specified torque.
For details, refer to SECTION 7D or SECTION 7E.

CAUTION:
Hypoid gear oil must be used for differential.

86F00-0B-23-5
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ITEM 6-15

Steering System Inspection

1} Check steering wheel for play and rattle, holding vehicle in
straight forward condition on the ground.

Steering wheel play: 10-30 mm (0.4 -1.2in.)

2} Check universal joints of steering shaft for rattle and dam-
age. If rattle or damage is found, replace defective part with
a new one.

3) Inspect steering gear box for evidence of oil leakage. If leak-
age is found, check oil level in gear box.

4) Check bolts and nuts for tightness and retighten them as
necessary. Repair or replace defective parts, if any.
Refer to table of TIGHTENING TORQUE SPECIFICATION of
SECTION 3B3 and 3C2 for particular check points.,

NOTE:
For details of the above steps 1to 4, refer to SECTION 3B3 and
3C2,

5) Check boots of steering linkage for damage {leaks, detach-
ment, tear, etc.). If damage is found, replace defective boot
with new one.

6) Check wheel alignment.

NOTE:
For details of wheel alignment, refer to WHEEL ALIGNMENT
of SECTION 3A.
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ITEM 6-16

Power Steering (P/S) System Inspection (if equipped)

1) Visually check power steering system for fluid leakage and
hose for damage and deterioration.
Repair or replace defective parts, if any.

2) Remove oil tank cap and check fluid level indicated on level
gauge, which should be between MAX and MIN marks. If
it is lower than MIN, fill fluid up to MAX mark.

NOTE:

® Be sure to use an equivalent of DEXRON®-HI, DEXRON®-IIE
or DEXRONE-III for P/ S fluid.

® Fluid level should be checked when fluid is cool.

3} Visually check pump drive belt for cracks and wear.
4} Check belt for tension, referring to ITEM 6-1 of "ENGINE".
if necessary, have belt adjusted or replaced.

ITEM 6-17
Door Hinges Lubrication
Lubricate door hinges for smooth operation.
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FINAL INSPECTION

WARNING:

When carrying out road tests, select a safe place where no
man or no running vehicle is seen so as to prevent any acci-
dent.

Engine Hood Latch

Check that hood opens and closes smoothly and properly. Lu-
bricate if necessary. Also check that secondary latch operates
properly {check that secondary latch keeps hood from open-
ing all the way.} and hood locks securely when closed.

Doors
Checkthat each door opens and closes smoothly and locks se-
curely when closed.

Seats

Checkthat seat slides smoothly and locks securely at any posi-
tion. Also checkthat reclining mechanism of front seat back al-
lows it to be locked at any angle.

Seat Belt :

Inspect belt system, including webbing, buckles, latch plates,
retractors and anchors.

Check that seat belt is securely locked.
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Battery Electrolyte Level Check

Check that the electrolyte level of all battery cells is between
the upper and lower level lines on the case. If battery is
equipped with built-in indicator, check battery condition by
the indicator.

Accelerator Pedal Operation
Checkthat pedal operates smoothly without getting caught or
interfered by any other part.

Engine Start
Check engine start for readiness.

WARNING:

Before performing the following check, be sure to have
enough room around the vehicle. Then, firmly apply both
the parking brake and the regular brakes. Do not use the ac-
celerator pedal. if the engine starts, be ready to turn off the
ignition promptly. Take these precautions because the ve-
hicle could move without warning and possibly cause per-
sonal injury or property damage.

On automatic transmission equipped vehicles, try to start the
engine in each gear. The starter should crank only in “P” (Park)
or "N” {Neutral).

On manual transmission equipped vehicles, place the shift le-
ver in “Neutral”, push the clutch halfway and try to start. The
starter should crank only when the clutch is fully depressed.

Exhaust System Check
Check for leakage, cracks or lpose supports.
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Clutch {For Manual transmission)

Check for the following.

& Clutch is completely released when depressing clutch pedal,

® No slipping clutch occurs when releasing pedal and accelerat-
ing,

® Clutch itself is free from any abnormal condition.

85F00-0B-28-1

Gearshift or Selector Lever (Transmission)

Check gear shift or selector lever for smooth shifting to all
positions and for good performance of transmission in any
position.

With automatic transmission equipped vehicle, also check
that shiftindicator indicates properly according to which posi-
tion selector lever is shifted to.

CAUTION:

With automatic transmission equipped vehicle, make sure
that vehicle is at complete stop when shifting selector lever
to “P” range position and release all brakes.

85F00-0B-28-2

Brake
oo iFoot brake]
g\_;jy" Check the following;
- e that brake pedal has proper travel,
= e that brake works properly,
qu- K W e that it is free from noise,
= e - T- o that braking force is applied equally on all wheels,

b
)
)

and that brake does not drag.

85F00-0B-28-4

[Parking brake]

P Check to ensure that parking brake is fully effective when ve-
hicle is stopped on a slope with brake lever pulled all the way.
Check that lever has proper travel.

WARNING:

With vehicle parked on a fairly steep slope, make sure noth-
ing is in the way downhill to avoid any personal injury or
property damage. Be prepared to apply regular brake quick-
ly even if vehicle should start to move.

85F00-0B-28-5
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Steering

e Check to ensure that steering wheel is free from instability,
or abnormally heavy feeling while driving.

® Check that vehicle does not wander or pull to one side.

Engine
® Check that engine responds readily at all speeds.

e Check that engine is free from abnormal noise and abnor-
mail vibration.

Body, Wheels and Power Transmitting System
Check that body, wheels and power transmitting system are

free from abnormal noise and abnormal vibration or any other
abnormal condition.

Meters and Gauge

Check that speedometer, odometer, fuel meter, temperature
gauge, etc. are operating accurately.

Lights
Check that all lights operate properly.

Windshield Defroster

Periodically check that air comes out from defroster outlet
when operating heater or air conditioning.

Set fan switch lever to “Hi” position for this check.
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RECOMMENDED FLUIDS AND LUBRICANTS

Engine oil

SE, SF, SG or SH, SAE 10W-30

Engine coolant (Ethylene glycol
base coolant)

" Antifreeze/Anticorrosion coolant”

Brake fluid

DOT 3 or SAE J1703

Manual transmission oil

Transfer oil

APl GL-4, SAE 75W-90 {Refer to p. OB-23}

Differential oil {front & rear)

AP| GL-5, SAE 80W-90 Hypoid gear oil

Automatic transmission fluid and
Power steering fluid

An equivaient of DEXRON®-1I, DEXRON®-IIE or
DEXRON®-I1I

Clutch linkage pivot points

Water resistance chassis grease
(SUZUKI SUPER GREASE A 99000-25010)

Gear shift control lever and shaft

Water resistance chassis grease
{SUZUKI SUPER GREASE A 99000-25010)

Door hinges

Engine oil

Hood latch assembly

Engine oil

Key lock cylinder

Spray lubricant

85F(0-0B-30-1




HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

NOTE:

For the descriptions (items) not found in this section, refer to SECTION 1A of the Service Manual mentioned

in FOREWORD of this manual.

B0AS50-1A-1-18
CONTENTS

GENERAL DESCRIPTION . ...ttt e et e e e e e e e i, 1A-
HE AT E R .o e e e e e e 1A~
HEATER CONTROL OPERATION ..ottt e e e i, 1A-
M RIN G IR CUIT oottt ittt e e e e et e e e e e e e e e e i, 1A-

ON VEHICLE SERVICE ... ... ittt ittt e e e e e e e e e i, 1A-
Heater Blower MOtOr ..ottt ettt e e e e e e e e e 1A-
Heater Blower Motor SWiteh . .... ottt et e e e e e 1A~
L0 T g1 o - ) - 1A-
Heater Unit o oot e e e e e e e 1A~

BODY VENTILAT ON . ..o it et et et e e e e e et e e e i 1A-1

85F00-1A-1-2
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1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION
HEATER

The heater, an in and out air selectable-type hot water heater, is so constructed that it is possible to assure
an agreeable ventilation at all times by providing the ventilator air outlets at the center and both sides (right
and left) of the instrument panel, the hot air outlet at a place close to the feet of front passengers, and the
defroster air outlets at places, right and left, along the windshield glass.

The heater and ventilation consist of following parts.

Side ventilator outlet
Side defroster outlet
Center ventilator outlet
Floor outlet
Front defroster outlet
Heater unit
Inside air
Outside air
9. Control lever
-~ 10. Defroster duct
d 11. Ventilator duct
\\ 12. Blower motor
13. Rear duct

PN RN

85F00-1A-2-1
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HEATER CONTROL OPERATION

For control lever operation, refer to SECTION 1A of Service
Manual mentioned in FOREWORD of this manual.

Y] W ot 1 v a

)
]

Coooonmmm oy -

B5F0D-1A-3-1

WIRING CIRCUIT

NOTE:
@i5) : For German spec.

@0) : For General and
European spec.

Lg Yy
FAN SWITCH SIDE
3
O~ @ >/
3
| | OFF | ©
€ ® [LOW] &0
M1 O—t—0—1—0
M2 O-——0 -0
3 HIGH] O—+—0 O
RESISTER SIDE % % %)
P/BP/B1P/G P P
[:,—_; = # (‘%) ¢ 5
| 4\ L\/\/‘JVW‘IV\/V“
j?
1. Fuse box .
2. To connect fuse (fuses} Eg Eilg?ﬁlt(Green
The wire No.s { and @ ) are same No, as figure FUSES P : Pink
and SWITCHES {Refer to page 8-3, 8-4) P/B  :Pink/Black
3. Blower motor switch P/Bl :Pink/Blue
4, Heater resister P/G :Pink/Green
6. Blower motor

85FC0-1A-3-2
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ON VEHICLE SERVICE
HEATER BLOWER MOTOR

Motor assembly
Motor packing
Blower fan
Registor

Nut

Blower motor case

;A s W

85F00-1A-4-1
REMOVAL
1} Disconnect negative (-) cable at battery.
2) Remove glove box and glove box holder stay.
3) Remove relays and relay bracket from blower motor case.
4) Disconnect blower motor and registor lead wires at cou-
plers.
5} Disconnect fresh air control cable from blower motor case.

85F00-1A-4-3

,Mw, 6) Remove blower motor unit.

-

85F00-1A-4-4

7} Remove blower motor.

INSTALLATION
Install in the reverse order of removal

85F00-1A-4-5




HEATER AND VENTILATION 1A-S

1. Control lever knob
2. Lever

85F00-1A-5-1

85F00-1A-5-2

1. Heater control lever
1 assembly
2. _Control cables

B5F(0-1A-5-3

85F00-1A-5-4

85F0Q-1A-5-5

HEATER BLOWER MOTOR SWITCH

T} Remove control lever knobs.

2) Remove heater control lever panel.

3) Remove ashtray and center garnish mounting screw.

4) Remove center garnish.

5) Remove glove box and column hole cover.

6} Remove instrument glove box compartment.

7} Disconnect control cables from blower motor unit and
heater unit.

8) Disconnect switch connector.

9) Remove heater control lever assembly.

INSPECTION
Check heater blower motor switch for each terminal-to-termi-
nal continuity.

Lg P/B P/BI P/G P
LOW O—1—0
M1 O O O
M2 O O O
HIGH O O O
Lg : Lightgreen  P/B! : Pink/Blue P : Pink
P/B : Pink/Black P/G : Pink/Green
INSTALLATION

Install in reverse order of removal.
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CONTROL CABLES

Mode control lever
Hot-Cool control lever
Blower speed control fever
Fresh-Circ. control lever

1.
2.
3.
4.

85F00-1A-6-1

95F00-1A.8-3

1. Heater control lever
1 assembly
2. Control cables

85F00-1A-6-4
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L
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85F00-1A-6-5

REMOVAL

1) Remove heater control lever assembly.
Refer to "HEATER BLOWER MOTOR SWITCH” in this sec-
tion.

2} Disconnect control cables from control lever.

ADJUSTMENT

A. Air Control Cable
1. Move control lever to VENT position.
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B5FOD-1A-7-1

85F00-1A-7-2

85F00-1A-7-3
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85F00-1A-10-4

85F00-1A-7-5

2.

3.

[

2.

At its control lever-side, clamp outer cable with touching
stopper of cable holder.

Place outer cable in cable guide of control lever assembly
properly and clamp it securely.

. As shown, push lever fully in arrow direction to fix cable

and rod in position.

. Heater Control {COOL-HOT Selector) Cable
. Move control lever to COOL position.
. Push lever fully in arrow direction and fix cable with clamp

in position, as shown in left figure.

Fresh Air Control (FRESH-CIRC Selector) Cable

. Move control lever to FRESH position.

Push lever fully in arrow direction and fix cable with clamp
in position as shown in left figure.
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HEATER UNIT

1

1. Heater ass’y

2. Radiator core

3. Damper

4. Damper

5. Damper

6. Shaft

7. Shaft

8. Mode control cable

9. Fresh-Circ. control cable
10. Hot-cool control cable
11. Heater duct (without A/C}

85F00-1A.8-1
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1. Negative (-} battery cable
2. Battery

85F00-1A-9-1

1. Dash panel

2. Water hose

85F00-1A-9-2

REMOVAL
1) Disconnect negative {-) cable at battery.

2) Drain engine coolant and disconnect water hoses from
heater unit.

3) Remove instrument panel as follows:

(1) Remove console box.

(2) Remove glove box and column hole cover.

@) Disconnect wires and cables from heater unit and blow-
er motor assembly.

@) Remove steering whee! and combination switch and
steering column.

(® Disconnect speedometer cable and remove speedome-
ter assembly.

(8 Remove engine hood opener.

(@) Disconnect couplers which need to be disconnected for
removal for instrument panel.

Remove bolts, as shown below.

1. Boit
2. Side cap

85F00-1A-95
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® Remove instrument panel together with instrument
panel member.

85F00-1A-10-1

4} Remove heater unit.

1. Boh
2. Nut

85F00-1A-10-2

B) Pull out heater core from heater unit.

1. Radiator (heater core)

85F00-1A-10-3
INSTALLATION
Install heater unit by reversing removal procedure, noting the
following items.
¢ When installing each part, be careful not to catch any cable
or wiring harness.
® Adjust control cables.
¢ Fill engine coolant to radiator.

85F00-1A-10-4
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BODY VENTILATION

When fresh air control lever is at FRESH position, air is drawn into the interior from cowl top panel and
drawn out from the ventilator outlet provided at body outer panel (both right and left side).

85F00-1A-11-1
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SECTION 2

BUMPERS AND SPLASH GUARD
NOTE:

® For the descriptions (items) not found in this section, refer to the same section of Service Manual mentioned
in FOREWORD of this manual.

® Fasteners are important attaching parts in that they could affect the performance of vital components and
systems, and/ or could result in major repair expense. They must be replaced with one of the same part num-
ber or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser
quality or substitute design. Torque values must be used as specified during reassembly to assure proper
retention of these parts.

85F00-2-1-1

CONTENTS

FRONT BUMPER . ... it i e e e e e e e e e 2- 2
REAR BUMPER . ... e e e e 2- 2
SPLASH GUARD ... .o i e e e e 2- 3



2.2 BUMPERS AND SPLASH GUARD

FRONT BUMPER

Gl

. Front bumper

. Front bumper reinforcement
. Front bumper absorber

. Bolt

. Screw

. Clip

85F00-2-2-1

REAR BUMPER

Rear bumper
Rear bumper reinforcement
Rear bumper side bracket
Bolt

Screw

MmN

85F09-2-2-2
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SPLASH GUARD

Fender splash guard
Front door splash guard
Rear door splash guard
Side body extension
Side sill splash guard
Rear door guard holder

1.
2,
3.
4.
5.
6.

86F00-2-3-1



FRONT END ALIGNMENT 3A-1

SECTION 3A

FRONT END ALIGNMENT

NOTE:
For the descriptions (items}) not found in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual,

CONTENTS
GENERAL INFORMATION . .ottt et e e e e e e e e e e i, 3A-1
85F00-3A-1-1
GENERAL INFORMATION
CENTER LINE
de— FORWARD "A"  —ab OF WHEEL
Alignrment service data
(without load)
. 2-6mm
Body Toe-in (0.08 - 0.24 in.)
Center =3 Camber 30 £ 1°
90° Caster 2°+1°
POSITIVE ot
“B” h Toe-in value given ahove was measured
1\{\;(;55:%1“35"\1 B - A% = Tos-in “CA_M!;:’R ANGLE CAMBER by using a toe-in gauge.

86F00-3A-1-2

Frontalignment refers to the angular relationship between the front wheels, the front suspension attaching
parts and the ground. Generally, the only adjustment required for front alignment is toe setting.

Camber and caster can’t be adjusted. Therefore, should camber or caster be out of specification due to the
damage caused by hazardous road conditions or collision, whether the damage is in body orin suspension

should be determined. Ifthe body is damaged, it should be repaired and if suspension is damaged, it shoutd
be replaced.

85F00-3A-1-3



POWER STEERING (P/S) SYSTEM 3B3-1

SECTION 3B3

POWER STEERING (P/S) SYSTEM
(OPTIONAL)

NOTE:

® For the descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.

* All steering gear fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and / or could result in major repair expense. They must be replaced with one of the same
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of these parts.

85F00-3B83-1-1
CONTENTS
GENERAL DESCRIPTION ... i i ittt ittt e ettt ettt ettt earannnnnnns 3B3- 2
CONSTRUCTION AND OPERATION .. ... ittt ittt ettt et eereaaaanennnns 3B3- 3
Power Steering (P/S) PUMID ... i i i e 3B3- 3
ON VEHICLE SERVICE ... .. ...ttt it it ie ettt e ettt et an e eeeeanannns 3B3- 5
POWER STEERING (P/S) PUNI P . ... ittt et ar ittt e, 3B3- 89
RemMOVal oo e e e e 3B3- 9
I FoF T o g 3B3-10
1 =7 0= 2 6 o o 3B3-12
ASSEMIDlY L e e e e e e 3B3-13
11 e 1] £ o 3B3-16
REQUIRED SERVICE MATERIAL ...\ttt ittt tiiaa e tenanasaessennns 3B3-17
£ o = 1| I 0 0 3B3-17
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3B3-2 POWER STEERING (P/S) SYSTEM

GENERAL DESCRIPTION

The power steering (P/S) system in this vehicle reduces the driver’s effort needed in turning the steering

wheel by utilizing the hydraulic pressure generated by the power steering {(P/S) pump which is driven by
the engine.

It is an integral type with the mechanical gear unit, hydraulic pressure cylinder unit and control valve unit
all built in the gear box.

For LH Steering Model

1. Power steering pump
2. Power steering gear box
3. Qiltank

For RH Steering Mode!

85F00-383-2-1



POWER STEERING (P/S) SYSTEM 3B3-3

CONSTRUCTION AND OPERATION
POWER STEERING (P/S) PUMP

The power steering pump is a vane type and is driven by the belt from the crankshaft.

Pulley

Shaft

Pressure switch
P/S pump body
Flow control valve ass’y
{built-in relief valve)
Cam ring
Rotor
Vane
Cover

5

CEN® OaEPs

85F00-383-3-1

Model Vane type

Discharge rate 7.3 cm3/rev
Hydraulic 2 .

Hydraullc pressure 80 kg/cm (1 138 pSI)

pressure

control Control Flow control valve
device Relief valve

DEXRON®@-II, DEXRON®-III
(A/T fluid) or equivalent

0.6¢
(1.26/1.05 US/Imp. pt)

When hydraulic pressure
in P/S pump increases to
22 to 28 kg/cm? {313 to
398 psi), pressure switch
turns ON fo start idle-up
operation.

Specified fluid

Capacity (fluid)

Idle-up system

85F00-3B3-3-4



3B3-4 POWER STEERING (P/S) SYSTEM
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Orifice Ag

Relief valve spring
Steel ball
Chamber A
Chamber B
Orifice A

DN

85F00-3B3-4-1

RELIEF VALVE

The relief valve located in the flow control valve controls the
maximum hydraulic pressure.

The steel ball in the relief valve is under the hydraulic pressure
in the circuit coming through orifice A;. When the steering
wheel is turned and the hydraulic pressure increases higher
than 80 kg/cm? (1138 psi), it compresses the relief spring to
push the steel ball which then allows the fluid to flow to the
P/S pump.

Such relief valve operation causes a pressure difference to oc-
cur between chambers A and B.

Then the flow control valve moves to the right to make open-
ing in orifice A; narrower, maintaining the hydraulic pressure
constant.



POWER STEERING {P/S) SYSTEM 3B3-5

For vehicle with A/C

1
1. Crankshaft pulley
2. P/S pump pulley
3. Air conditioning
compressor {if equipped)

4. Tension pulley
5. Tension pulley bolts

85FQ0-3B3-5-1

85F00-383-5-3
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ON VEHICLE SERVICE

INSPECTION

POWER STEERING BELT TENSION

¢ Checkthat belt is free from any damage and properly fitted
in pulley groove.

® Check belt tension by measuring how much it deflects
when pushed at intermediate point between P/S pump
pulley and crank pulley with about 10 kg (22 Ib) force.

Deflection of P/S belt: 6 -9 mm (0.24-0.35 in.)

POWER STEERING BELT TENSION ADJUSTMENT

1) Loosen tension pulley bolts.

2) To adjust P/S belt tension, turn tension pulley using hexa-
gon wrench.

3} Adjust belt tension to above specification.
Then tighten tension pulley bolts to specified torque.

Tightening Torque
Tension pulley bolts: 25 N'm (2.5 kg-m, 18.5 Ib-ft)

FLUID LEAKAGE

Start engine and turn steering wheel fully to the right and left
so that maximum hydraulic pressure is provided. Then visual-
ly check gear box, P/S pump and oil tank themselves and each
joint of their connecting pipes for leakage.

CAUTION:
Never keep steering wheel turned fully for longer than 10
seconds.

AIR BLEEDING PROCEDURE

1} Jack up the front end of vehicle and apply rigid rack.

2) Fill oil tank with fluid up to specified level.

3) Afterrunning engine atidling speed for 3to 5 seconds, stop
it and add fluid to satisfy specification.

4} With engine stopped, turn steering wheel to the right and
left as far as it stops, repeat it a few times and fill fluid to
specified level.



3B3-6 POWER STEERING (P/S5) SYSTEM

60A20-383-11-3

To gear box
Attachment
Washer
Union bolt
Pressure hose

SP =

85F00-3B3-6-2

1. Thermometer

B80A40-3B3-12-3

5) With engine running at idling speed, repeat stop-to-stop
turn of steering wheel till all foams are gone.

6) Finally checkto make sure that fluidis filled to specified lev-
el.

NOTE:
When air bleeding is not complete, it is indicated by foaming
fluid on level gauge or humming noise from P /S pump.

HYDRAULIC PRESSURE IN P/S CIRCUIT

1) Cleanwhere pipe is connected thoroughly, then disconnect
pressure hose from P/S pump and connect oil pressure
gauge (special tool), its attachment and hose set {special
tools) as shown.

CAUTION:

When connecting special tools, be careful so that hose
connecting P/$S pump and gauge does not contactP/$S
belt and it does not hinder movement of center link.

Special Tool
{A): 09915-77410
{B}: 09915-77420

2) Fill fluid up and bleed air.

3) With engine running at idling speed, turn steering wheel to
the right and left as far as it stops, repeat it and warm up
fluid in oil tank to 50 to 60°C (122 to 140°F).
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4} Back pressure check
With straightforward state, while keeping engine running
at idling speed and check hydraulic pressure.

Back pressure: Lowver than 10 kg/cm? (142 psi)

If back pressure is higher than 10 kg/cm? (142 psi), check
control valve and pipes for obstruction.

Special Tool
{C): 09915-77410

1. Qil tank

2. Gauge valve {open}
3. P/Spump

4, P/Sgear box

60A20-3B3-12-4

5

S’

Relief pressure check

® Increase engine speed to about 1,500 r/min {rpm). Close
gauge valve gradually while watching pressure increase
indicated by gauge and take reading of relief pressure
{maximum hydraulic pressure).

Relief pressure: 78 -85 kg/cm? (1110 - 1205 psi)

* When it is higher than 85 kg/cm?2 (1205 psi), possible
cause is malfunction of relief valve.
Replace P/S pump.

* When it is lower than 78 kg/cm?2 (1110 psi), possible
cause is either failure of P/S pump or settling of relief
valve spring. Replace P/S pump.

CAUTION:
Be sure not to close gauge vaive for longer than 10 se-
conds.

Qil tank

Gauge vaive (shut}
Oil pressure gauge
P/S pump

P/S gear box

PR wh o

85F00-3B3-7-3
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® Next, open gauge valve fully and increase engine speed
to about 1,500 r/min. Then turn steering wheel to the left
or right fully and take reading of relief pressure.

Relief pressure: 78 - 85 kg/cm? (1110 - 1205 psi)

* When it is lower than 78 kg/cm?2 (1110 psi), possible
cause is failure in steering gear box.
Replace gear box.

CAUTION:
Be sure not to hold steering wheel at fully turned posi-
tion for longer than 10 seconds.

Qil tank

Gauge valve (open}
Qil pressure gauge
P/S pump

P/S gear box

eSS g S

85F00-363-8-1
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60A20-3B3-16-1

85F00-383-9-2

85F00-3B3-9-3

1. Pressure switch

85F00-383-9-4

1. P/S pulley
2. Mounting bolt

B5FC0-3B3.9-5

POWER STEERING (P/S) PUMP

NOTE:
Before removing joints at inlet and outlet ports of P/S pump,
make sure to clean dirt thoroughly.

REMOVAL

1} Disconnect negative cable at battery.

2) Remove coolant reservoir.

3) Loosen P/S belt tension pulley bolts.

4} Remove P/S belt.

5} Take out P/S fluid in oil tank with syringe or such.

6) Disconnect P/S pump suction hose from P/S pump. [f
equipped with A/C, remove oil tank with P/S pump suc-
tion hose too.

NOTE:
As fluid flows out of disconnected hoses, put a plug to them
or a cloth under them.

7) When removing union bolt, hold discharge connector
with wrench or the like to prevent it from getting loose and
drain P/S fluid.

8) Disconnect power steering pressure switch lead wire at
switch terminal.

9) Remove P/S pump adjusting bolt and mounting bolts.
10) Remove P/S pump.

NOTE:
Plug ports of removed pump to prevent dust and any foreign
object from entering.
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_ A}

85F¢0-3B3-10-1

1. Suction connector
2. P/S pump body

3

—Q
.}

Discharge connector
Flow control valve
Spring

BN

1. Power steering
pressure switch

85F00-3B3-10-3

1. Cover
2. Camring

85F00-3B3-10-4

85F00-3B3-10-5

DISASSEMBLY

1) Using special tool, remove P/S pump pulley.

Special Tool
{A): 09930-40113

2) Remove suction connector and O-ring.

3) Remove power steering pressure switch (terminal set) and
discharge connector.

4} Remove P/S pump cover with cam ring and cover seal.

NOTE:
When removing P/S pump cover, be careful not to drop cam
ring.

B) Pull out rotor and vanes.

NOTE:
When pulling rotor out of shaft, be careful not to lose vane.



POWER STEERING (P/S) SYSTEM 3B3-11

6} Remove circlip.

()
/ ® Special Tool
! (B): 09900-06108
N 24,
& @)
—
1. Circlip
85F0¢-3B3-111
_ 7} Using hydraulic press, pull out shaft slowly from pump
wz body.
8) Remove spacer.
) 3 1
<z
1. Shaft
2. Press

85F00-383-11-2

9) Remove oil seal.

1. Oil seal

85F00-3B3-11-3

10} Remove side plate.
11} Remove O-rings

1. Side plate
2. Q-rings

85F00-3B3-11-4
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INSPECTION

P/S Pump Body, Cover, Side Plate and Shaft
m ® Wear and damage of pump body, cover and side plate slid-

ing surfaces.
%6& ® Stepped wear and damage of shaft where bushing slides
] against.

A Replace P/S pump if any of the above is found.

85F00-383-12-1

Cam Ring
Inspect vane sliding surface of cam ring for wear and damage.
Replace P/S pump if either of the above is found.

85F00-3B3-12-2

Rotor Vane

¢ Wear and damage of rotor sliding surface against pump
body.

¢ Wear and damage of vane sliding surface against cam ring.

e Vane to rotor clearance.

Clearance: Standard 0.02 mm {0.0008 in.)
Limit 0.05 mm (0.0019 in.)

Replace P/S pump if any of the above is found.

1. Thickness gauge

H5F00-383-12-3

Flow Control Valve

® Wear and damage on outside of valve.
® Obstruction in connector orifice.

® Free length of flow control spring.

Length: Standard 33.5 mm (1.32in.)
Limit 30.5 mm (1.20 in.)

] Replace P/S pump if any of the above is found.

1. Flow control spring

85F00-383-12-4
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1.
2,

Qil seal
Pump body

B5F00-3B3-13-1

1. Qil seal
2. Spacer
3. Shaft

85F00-383-13-2

1. Shaft
2. Hammer

85F00-383-13-3

hPwrpa

Cover
Seal

Cam ring
Side plate
{outer)

85F00-383-13-4

1. Vane
2. Rotor

85F00-3B3-13-5

ASSEMBLY

1) Using special tool and hammer, drive oil seal into pump
body until it becomes flush with pump body surface as
shown.

Special Tool
(A): 09913-80112

NOTE:
Refer to figure so that oil seal is installed in proper direction.

2) Apply specified fluid to shaft where bushing slides against.
3} Install spacer and insert shaft from oil seal side.

4) Install shaft by using special tool and hammer.

Special Tool
(B): 09913-84510

5) Install cam ring and cover seal to P/S pump cover.

NOTE:
When removing side plate (outer) from P/S pump cover,
install it as shown,

6} Install rotor.
7) Apply specified fluid to each vane and install it to rotor with
its R part faced outward as shown.
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8) Install side plate as shown.

1. Side plate

85F00-383-14-1

9) Apply specified fluid to O-rings and install them to pump
body and side plate securely.
10} Install pump body to pump cover as shown.

1. Pump body
2. Pump cover

85F00-3B3-14-2

11) Tighten cover bolts to specified torque.

NOTE:
After installing cover, check to make sure that shaft can be
turned by hand.

Tightening Torque
(a): 20 N'm (2.0 kg-m, 14.5 |b-ft}

1. Pump cover

85F00-3B3-14-4
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85F00-383-16-2

85F00-3B3-15-3

85F00-3B3-15-4

12) Check that flow control valve slides smoothly and tighten
discharge (delivery} connector to specified torque.

Tightening Torque
(b): 55 N'm (5.5 kg-m, 40.0 Ib-ft}

13) Tlghtén power steering pressure switch {terminal set) to
specified torque.

Tightening Torque
(c): 20 N'm {2.0 kg-m, 14.5 lb-ft)

14) Tighten suction connector bolts to specified torque.

Tightening Torque
{d): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

15) Install pulley to shaft

Tightening Torque
(e): 66 N'm (6.6 kg-m, 48.0 Ib-ft)
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INSTALLATION

—( TN
2 1} Install P/S pump by using mounting bolts.
,((a, Tightening Torque
@ {« \ (a): 50 Nm (5.0 kg-m, 36.5 Ib-ft}

85F00-3B3-16-1

2} Connect P/S pump pressure switch lead wire to switch
terminal.

1. Pressure switch
1 lead wire
2. P/Spump

85F00-3B3-16-2

3} Install oil tank {If equipped with A/C}.
4) Connect discharge hose and suction hose to P/S pump.

Tightening Torgue
{b): 60 N'm (6.0 kg-m, 43.5 Ib-ft)

Discharge hose
LH steering model as shown 2. Suction hose

85F00-3B3-16-2

5) Install P/S belt.

8) Adjust P/S belt tension to specification referring to pre-
vious page.

7} install coolant reservoir.

8} Fill oil tank with specified P/S fluid.

Power steering fluid: DEXRON®-II, DEXRON®-III (A/T
fluid) or equivatent
9} Purge air in P/S circuit.
Refer to item AIR BLEEDING PROCEDURE in this section.
10} Connect negative cable at battery.
11) Start engine and check P/S system for fluid leakage.

85F00-3B3-16-4
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REQUIRED SERVICE MATERIAL

RECOMMENDED
MATERIAL SUZUKI PRODUCT USE
Power steering fluid . g o To fill oil tank
(Automatic transmission :': Sg;';g&g&%f DEXRON®-II ® Parts lubrication when
fluid) installing
86F00-383-17-1
SPECIAL TOOLS

S,

09915-77420 09900-06108
099815-77410 Qil pressure gauge 09930-40113 Snap ring pliers
Oil pressure gauge attachment and hose set Transfer flange lock holder | {closing type)
09913-80112 09913-84510
Bearing installer Bearing installer

86F(0-383-17-2
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SECTION 3C2

STEERING WHEEL, COLUMN AND SHAFT

NOTE:

® For the descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.

¢ Allsteering wheel and column fasteners are important parts in that they could affect the performance of vital
parts and systems, and/ or could result in major repair expense. They must be replaced with one of the same
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of this part.

85F00-3C2-1-1

CONTENTS
DESCRIPTION ...ttt et ettt et ettt et e e et e e et e e et e e et e e e e eenee s 3c2-1
CHECKING STEERING COLUMN FOR ACCIDENT DAMAGE ... ... ..vuvuiriinennnnnannnnnnnensn. 3C2-3
85F00-3C2-1-2

DESCRIPTION

The double tube type steering column includes To insure the energy absorbing action, it is impor-
three important features in addition to the steering tant that only the specified screws, bolts and nuts
function. to be used as designated and that they are tight-
1. The column is energy absorbing designed to ened to the specified torque.

compress in a front end collision to minimize When the column assembly is removed from the

the possibility of injury to the driver of the ve- vehicle, special care must be taken in handling it.
hicle. The tilt type steering column has been used in
2. The ignition switch and lock are mounted con- some vehicles, depending on specifications.

veniently on this column.

3. With the column mounted lock, the ignition and
steering operations can be locked to inhibit theft
of the vehicle.

86F00-3C2-1-3
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{b}
1. Steering wheel Tightening Torque
2. Horn button [a): 22 N-m (2,3 kg-m, 17.0 -t}
3. Combination switch ass'y [bl: 25 N'm (2.5 kg-m, 18.5 tb-ft} . i
4, Steering column upper cover {ek: 33 N'm (3.3 kg-m, 24.0 Ib—ft) All vehicles with the double tube
5. Steering column lower cover type steering column are equipped
6. Steering column ass’y with the steering lock.
7. Steering lower shaft

85F00-3C2-2-1
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60A20-3C2-9-1

Capsule
Steering column bracket
Thickness gauge

Ladad

85F00-3C2-3-2

1. Steering column

85F00-3C2-3-3

85F00-3C2-3-9

85F00-3C2-3:5

CHECKING STEERING COLUMN
FOR ACCIDENT DAMAGE

NOTE:

Vehicles involved in accidents resulting in body damage or
where steering column has been impacted may also have adam-
aged or misaligned steering column.

In such a case, following steps should be performed.

CHECKING PROCEDURE

1} Check clearance between capsules and steering column
bracket as shown. Clearance should be 0.0 mm (0.0 in.) on
both sides.

Clearance "a”: 0.0 mm (0.0 in.)

2) Take measurement “b” as shown. If it is shorter than speci-
fied length, replace column assembly with new one.

Specified length “b”: 764.6 £ 0.8 mm {30.10 + 0.03 in.)

3) Check steering shaft joints and shaft for any damages such
as crack, breakage, malfunction or excessive play. If any-
thing is found faulty, replace as shaft assembly.

4} Check steering shaft for smooth rotation. If found defective,
replace as column assembly.

5) Check steering lower shaft for specified length.
Ifitis shorter than specified length, replace it with new one.

Length “"¢”: 273 mm (10.7 in.)
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SECTION 3D

FRONT SUSPENSION

NOTE:

¢ For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

e All front suspension fasteners are an important attaching part in that it could affect the performance of vital
parts and systems, and / or could result in major repair expense. They must be replaced with one of the same
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of this part.

® Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part or damage
to the part may result.

85F00-3D-1-1

GENERAL DESCRIPTION

1. Stabilizer bar
Stabilizer ball joint
Strut

Coil spring

Bump stopper
Spring rubber seat
Knuckle

Control arm

CI E RO o

85FQ0-3D-1-2
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SECTION 3E

REAR SUSPENSION

NOTE:

¢ For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

¢ All suspension fasteners are an important attaching part in that it could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of the same part
number or with an equivalent part if replacement becomes necessary. Do notuse areplacement part of lesser
quality or substitute design. Torque values must be used as specified during reassembly to assure proper
retention of this part.

* Never attempt to heat, quench or straighten any suspension part. Replace it with a new part, or damage to
the part may result.

85F00-3E-1-1
CONTENTS
GENERAL DESCRIPTION .. ... it i i ittt s et e e e s tneesseearenrennnn 3E- 2
ON VEHICLE SERVICE . ... ...ttt i ettt e r et eane e aanaaeans 3E- 3
o 1 IR o o 3E- 3
Rear Axle Shaft and Wheel Bearing .. ..oovvviivi ittt ettt itas e erenaeennns 3E-5
TIGHTENING TORQUE SPECIFICATIONS ... ..\ttt eae e tetiiee ettt iee e, 3E- 9
REQUIRED SERVICE MATERIALS . ... ...ounitr ettt ittt ettt e ettt te e ee e e eannns 3E-10
SPECIAL TOOLS ...ttt ettt ettt ettt e e e e et et e e et et e e e e e e et e 3E-10

85F00-3E-1-2
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GENERAL DESCRIPTION

Rear suspension is coil spring type of rigid axle which consists of coil springs, rear axle, shock absorbers,
upper arm and trailing rods.

The trailing rod is connected with the axle and body by using bushes so that axle moves up and down with
bushes as their supporting points.

The upper arm is installed to the body and the axle (differential carrier) by using bushes and ball joint so
as to prevent axie movement in the lateral direction.

It also prevents axle from turning in forward and backward direction, which occurs due to reaction when
brake is applied and when engine is driven.

The shock absorber is instailed between the body and axle to absorb up-and-down movement of the ve-
hicle body.

NOTE:
When installing the differential gear oil drain
plug, clean the thread portion of the plug and

then apply sealant (SUZUKI BOND No.1215,
99000-31110) to the portion.

Rear axle housing

Coil spring

Axle shaft

Shock absorber

Upper arm

Trailing rod

Brake drum

Wheel bearing retainer
Rear wheel bearing

Brake back plate
Qil drain plug

HNOOONIO AWM~

-

60A20-3E-2-1
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©

1. Rear axle housing
2. Floorjack

1. Shock absorber
2. Lower bolt

85F00-3E-3-3

85F00-3E-3-4

ON VEHICLE SERVICE

COIL SPRING
REMOVAL

1) Hoist vehicle and remove rear wheel.

2) Support rear axle housing by using floor jack.

3) Remove shock absorber lower mounting bolt.

4} Install special fool (A) to coil spring.

Special Tool
{A): 09940-71430

NOTE:

Special tool {A} should be apply to coil spring only. It needs

not to compress coil spring.

5) Lower rear axie housing gradually.

8) Remove coil spring with special tool (A).
7) Remove special tool (A} from coil spring.
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e INSTALLATION
~ 1} Compress spring with special tool (A} until total length be-
comes about 305 mm (12.0 in.) as shown.
B A Length "a”: 305 mm (12.0 in.)
NOTE;

Upper and lower diameters of coil spring are different. Bring
larger diameter end at bottom,

1 P 1

A: Upper side (small diam.)
B: Lower side (large diam.)

BSF00-3E-4-1

2) Install coil spring with special tool (A) on spring seat of axle
housing and then raise axle housing.

NOTE:
When seating coil spring, mate spring end with stepped part
of rear axle spring seat as shown.

—

3) Remove special tool (A) from coil spring.

Rear axle housing
Spring seat

Coil spring
Stepped part

Eal R

85F00-3E-4-2

4} Install shock absorber lower bolt. For its proper installing
direction, refer to figure.
Nut should not be tightened.

5) Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
{a): 95 N'm (9.5 kg-m, 69.0 Ih-ft)

B5F00-3E-4-4

6) Lower hoist and tighten shock absorber lower nut to speci-
fied torque.

Tightening Torque
{b): 85 N'm (8.5 kg-m, 61.5 Ib-ft)

NOTE:
Tighten lower nut with vehicle off hoist and in nonloaded
condition.

Body ‘ i center

85F00-3E-4-5
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85F00-3E-5-1

60A20-3E-12-2

60A20-3E-12-3

pury

Bearing retainer
Parking brake shoe
lever

Clearance

85F00-3E-5-4

85F00-3E-5-5

REAR AXLE SHAFT AND WHEEL BEARING

REMOVAL

1} Remove rear brake drum. For details, refer to REAR BRAKE
DRUM REMOVAL of SECTION 5.

2} Drain gear oil from rear axle housing by loosening drain
plug.

3) Remove rear wheel bearing retainer nuts from axle hous-
ing.

4) Checkto ensure that there is clearance between rear wheel
bearing retainer and parking brake shoe lever. If no clear-
ance is found, loosen cable locking nut further to obtain
clearance.

5) Using special tools (B} & (C) indicated below, draw out axle
shaft,

NOTE:
Use care not to pull brake back plate along with shaft.

Special Tool
{C}): 09943-35511
{B): 09942-15510
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L4

85F0¢-3E-6-1

Rear whee! bearing
retainer ring

Rear axle

85F00-3E-6-2

85F00-3E-6-3
1. Axle shaft
2. Wheel bearing
3. Press
86F00-3E-6-4

1. Stud bolt
2. Hydraulic press

85F3)-3E-6-5

6) Rear axle shaft that was drawn out.

Shaft length “L”

Left side

708.5 mm {27.9in.)

Right side

751.5 mm (29.6 in.)

7) In order to remove the retainer ring from the shaft, grind
with a grinder two parts of the bearing retainer ring as il-
lustrated till it becomes thin.

CAUTION:

Be careful not to grind too far not to damage the shaft.

8) Break with a chisel the thin ground retainer ring, and it can

be removed.

9} Remove bearing from shaft by using hydraulic press.
10) Remove bearing retainer.

11} Remove stud bolt(s) by using hydraulic press.
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g
Wheel Differential
side <& = side

=

: 2
el
; l . 6.3-7.7 mm
{0.25-0.30in.}

¥
(A): g
(8}
1

1. Bearing retainer
2. Oil seal
3. Oil seal lip

85F00-38-7-1

. Stud bolt
. Nut
. Washer

. Flange of axle shaft

85F00-3E-7-3

1. Axle shaft
2. Bearing retainer

85F00-3E-7-4

e |

2
1

1. Bearing
2. Retainer ring

85f00-3E-7-5

INSTALLATION

Install removed parts in reverse order of removal procedure,

noting the following.

1) To install bearing retainer oil seal, be sure to apply small
amount of grease to its periphery and press-fit it by using
special tools (A & B). Be careful to press-fit in proper direc-
tion, to proper extent and evenly. For its proper installing
direction and extent, refer to figure.

Apply grease to oil seal lip as shown and install it to axle
shaft.

Special Tool

(A): 09924-74510

(B): 09926-88310

"A": Grease 99000-25010

2} Aligning serrations between new stud bolt{s) and flange,
install new stud bolt(s) by tightening nut as shown.

3) Install bearing retainer to shaft.

4) Press-fit wheel bearing and retainer ring as shown.

NOTE:

¢ Use care not to cause any damage to outside of retainer
ring.

® Refer to figure so that wheel bearing is installed in proper
direction.
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5) Apply grease to axle shaft inner oil seal lip as shown.

“A": Grease 99000-25010

1. Axle housing

85F00-3E-8-1

6) Apply sealant to mating surface of bearing retainer with
brake back plate.

NOTE:
Make sure to remove old sealant before applying it anew.

"B”: Sealant 99000-31110

1, Bearing retainer

85F00-3£-8-2

7} Install rear axle shaft to rear axle housing and tighten bear-
ing retainer nuts to specified torque.

NOTE:
When installing rear axle shaft, be careful not to cause dam-
age to oil seal lip in axle housing.

Tightening Torque
{a): 23 N'm (2.3 kg-m, 17.0 lb-ft)

=

85F00-3E-8-3
8) Refill rear axle {(differential) housing with new specified
gear oil. Refer to SECTION 7E of Service Manual mentioned
in FOREWORD of this manual for refill.
9) Install brake drum. (For details, refer to BRAKE DRUM
INSTALLATION of SECTION 5.)

86F00-3E-8-4
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TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening parts
gp Nm Kg-m Ib-ft
1. Shock absorber lower nut 85 8.5 61.5
2. Bearing retainer nut 23 2.3 17.0
3. Differential gear oil Filler plug 50 5.0 36.5
filler & drain plug Drain plug 22 2.2 16.0
4. Wheel nut 95 9.5 69.0
1 2 3
z——-}_
\ - Filler plug
\ Drain plug

85F00-3E-9-1
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REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
o SUZUKI SUPER GREASE A . .
Lithium grease (99000-25010) Oil seal lip
Brake fluid DOT3 Brake reservoir
e Joint seam of bearing retainer
Sealant (SQL;gBJOKIB?ﬂEF NO.1215 and brake back plate
® Drain plug
For gear oil information, refer to
Gear oil SECTION 7E of Service Manuai | Differential gear
mentioned in FOREWORD of this | (Rear axle housing)
mantual.

85F00-3E-10-1

SPECIAL TOOLS

-/

09943-35511
09924-74510 09926-88310 09942-15510 Axle shaft remover
Bush remover handle COil seal installer Sliding hammer {Brake drum remover)

09940-71430
Spring compressor

85F00-3E-10-2
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SECTION 3F

WHEELS AND TIRES

NOTE:

¢ For the descriptions (items) not found in this section, refer to the same section of Service Manual mentioned
in FOREWORD of this manual.

o All wheel fasteners are important attaching parts in that they could affect the performance of vital parts and
systems, and / or could result in major repair expense. They must be replaced with one of the same part num-
ber or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser
quality or substitute design. Torque values must be used as specified during reassembly to assure proper
retention of all parts.

There is to be no welding as it may result in extensive damage and weakening of the metal.
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GENERAL DESCRIPTION
TIRES

This vehicle is equipped with following tire.

215/65R16

Thetires are of tubeless type. The tires are designed to operate satisfactorily with loads up to the full rated
load capacity when inflated to the recommended inflation pressure.

Correct tire pressures and driving habits have an important influence on tire life. Heavy cornering, exces-
sively rapid acceleration, and unnecessary sharp braking increase tire wear.

85F00-3F-1-3

WHEELS
Standard equipment wheels are following steel or aluminum wheels.
16x61J

REPLACEMENT TIRES

When replacement is necessary, the original equipment type tire should be used. Refer to the Tire Placard.
Replacement tires shouid be of the same size, load range and construction as those originally on the ve-
hicle. Use of any other size or type tire may affect ride, handling, speedometer/odometer calibration, ve-
hicle ground clearance and tire or snow chain clearance to the body and chassis.

NOTE:
Do not mix different types of tires on the same vehicle such as radial, bias and-bias belted tires except in emer-
gencies, because vehicle handling may be seriously affected and may result in loss of control.

It is recommended that new tires be installed in pairs on the same axle. If necessary to replace only one
tire, it should be paired with the tire having the most tread, to equalize braking traction.
85F00-3F-1-4 ’



3F-2 WHEELS AND TIRES

kPa kgf/cm?2 psi
160 16 23
180 18 26
200 2.0 29
220 2.2 32
240 2.4 35
260 2.6 38
280 2.8 41
300 3.0 44
320 3.2 47
340 3.4 50
. 1psi=6.895 kPa
Conversion: ng/cmz - 98.066 kPa

77500-3F-2-1

The metric term for tire inflation pressure is the kilopascal
{kPa). Tire pressures will usually be printed in both kPa and psi
on the Tire Placard. Metric tire gauges are available from tool
suppliers. The chart, left table, converts commonly used infla-
tion pressures from kPa to psi.
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SECTION 5

BRAKES

NOTE:

¢ Forthe descriptions (items) not found in this section, refer to the same section of Service Manual mentioned

in FOREWORD of this manual.

¢ Allbrake fasteners are important attaching parts in that they could affect the performance of vital parts and
systems, and / or could result in major repair expense. They must be replaced with one of same part number
or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser quality
or substitute design. Torque values must be used as specified during reassembly to assure proper retention
of all parts. There is to be no welding as it may result in extensive damage and weakening of the metal.
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pistons {two in front and four in rear).

The master cylinder is a tandem master cylinder. Three brake pipes are connected to the master cylinder
and they make two independent circuits. One connects front brakes (right and left) and the other connects

rear brakes (right and left).

The load sensing proportioning valve (LSPV) is included in these circuits between the master cylinder and

rear brake.

In this brake system, the disc brake type is used for the front wheel brake and a drum brake type {lead-

ing/trailing shoes) for the rear brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable

GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate

and mechanical linkage system. The same brake shoes are used for both parking and foot brakes.

[FOR LEFT STEERING WHEEL VEHICLE]

Right side

FRONT <=0

Left side

[FOR RIGHT STEERING WHEEL VEHICLE]

Right side

P re—rp——

( ;E2}

)

FRONT <=

Left side

Ao ol

.....

c=> REAR

Master cylinder

S-way joint

L8PV {Load Sensing Proportioning Valve)
Rear axle housing

Parking brake lever

> REAR

85F00-5-2
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DISC BRAKE CALIPER ASSEMBLY

GENERAL DESCRIPTION

This caliper has asingle 57.2 mm (2,252 in.) bore and is mounted to the brake caliper carrier with two caliper
pin bolts, Hydraulic force, created by applying force o the brake pedal, is converted by the caliper to fric-
tion. The hydraulic force acts equally against the piston and the bottom of the caliper bore to move the pis-
ton outward and to move {slide) the caliper inward, resulting in a clamping action on the disc.

This clamping action forces the pads {linings) against the disc, creating friction to stop the vehicle,

NOTE:

Lubricate parts as specified. Do not use lubricated shop air on brake parts as damage to rubber components
may result. if any component is removed or line disconnected, bieed the brake system. Replace pads in axle
sets only. The torque values specified are for dry, unlubricated fasteners.

5.(b}

1. Bleeder plug

2. Bleeder pluy cap
3. Piston seal

4. Cylinder boot

5. Caliper pin hoft

6. Boot

7. Pad Tightening Torque

&. Pad spring {a): 8.0 N-m (0.8 kg-m, 5.0 tbft)

3, Anti noige shim {b): 50 Mm {5.0 kg-m, 365 1)
10. Brake calipey varrier {10 mm thread diameter}
11. Anti noise shim {e); 58 N'm (5.8 kg-m, 42.0 |b-it}
12. Disc brake piston (12 mm thread diameter)
13. Bush

8EFO0-5-3



5-4 BRAKES

DRUM BRAKE ASSEMBLY

GENERAL DESCRIPTION
The drum brake assembly has a self shoe clearance adjusting system so that drum-to-shoe clearance is
maintained appropriate at all times. For details, refer to Compensation of rear brake clearance on next page.

NOTE:
Replace all components included in repair kits to service this drum brake. Lubricate parts as specified.

WARNING:
if any hydraulic component is removed or brake line disconnected, bieed the brake system. The torque

values specified are for dry, unlubricated fasteners.

1. Brake back plate
2. Brake shoe
3. Shoe return upper spring
4. Adjuster
5. Shoe return lower spring
6. Pawl lever
7. Adjuster spring
8. Shoe hold down spring
9. Shoe hold down pin
10. Wheel cylinder

Tightening Torque
{a): 8.0 N'm (0.8 kg-m, 6.0 ib-f1)

B5F00-5-4
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1. Adjuster
2. Pawilever

85F00-5-5-1

wpn

Adjuster

Pawl lever

Shoe return spring
Adjuster return spring

Eal ol ol

ngw
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Compensation of rear brake clearance

The brake is equipped with an auto-adjust mechanism which
consists of an adjuster, pawl lever, etc.. When the brake pedal
is depressed, shoe clearance is adjusted automaticaily.

The pawl! lever supported by pin “A” is subject to the turning
force caused by the spring but prevented from turning by the
end of the adjuster. In this state, when the brake pedal is de-
pressed, the gap between shoes increases while the length of
the adjuster remains unchanged. As a result, the pawl lever
moves in the direction as shown in the figure. Atthis time, with
the tip “B” of the pawl lever engaged with the gear of the ad-
juster, the gear turns in the direction as indicated in the figure
and the overall length of the adjuster increases. This is be-
cause the external thread of the adjuster gear is in mesh with
the internal thread of the adjuster body and the gear turns in
the unscrewing direction.

When the shoe clearance is large, every time the brake pedal
is depressed, the gear turns by one notch. Once the clearance
has reached the appropriate level, even when the brake pedal
is depressed, the shoe stroke is not enough to cause the gear
toturn by 1 notch (i.e., pawl lever does not move} and thus the
clearance remains unchanged.
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MASTER CYLINDER ASSEMBLY

GENERAL DESCRIPTION

The master cylinder has two pistons and three piston cups. lts hydraulic pressure is produced in the prima-
ry{”"a"” inthe below figure) and secondary ("b”} chambers. The hydraulic pressure produced in the primary
chamber {"a”} acts on the rear wheel brakes {left and right).

Also, the hydraulic pressure produced in the secondary chamber (“b”) acts on the front wheel brakes (left
and right).

NOTE:

Replace all components included in repair kits to service this master cylinder. Lubricate rubber parts with clean,
fresh brake fluid to ease assembly. Do not use lubricated shop air on brake parts as damage to rubber compo-
nents may result. If any hydraulic component is removed or brake line disconnected, bleed the brake system:.
The torque values specified are for dry, unlubricated fasteners.

Piston stopper circlip

Piston stopper

Cylinder cup

Plate

Primary piston

Piston cup

Primary piston return spring
Primary spring retainer
Secondary piston pressure cup
10. Secondary piston

11. Piston cup

12, Secondary piston return spring
13, Secondary piston stopper bolt
14, Master cylinder body

"A": Primary piston

"B": Secondary piston
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Master Cylinder OPERATION

Normal operation

Depressing the brake pedal forces the primary piston “A’ to move to the left in the below figure and conse-
guently the hydraulic pressure is produced in the chamber a”

By means of this pressure and the return spring force, the secondary piston "B” is also pushed to the left
and thus the hydraulic pressure is produced in the chamber “b”.
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Returning

When the master cylinder returns in the usual way, the piston of the master cylinder moves back to its origi-
nal position by the returning brake fluid and the return spring force.

When the brake fluid returns from the wheel later than usual (after air-bleeding or auto-adjuster operation),
negative pressure occurs in chambers “a” on the primary side and "b” on the secondary side.

Thenthe brake fluid flows from the reservoir tank through the groove between the cap and sleeve, between
the piston guide and sleeve, and then through the clearance around the primary cup into the chamber "a".
Also, the brake fluid from the reservoir tank flows between the cylinder body and piston guide and then
through the clearance around the secondary cup into the chamber “b”.

One-circuit operation (Primary chamber “a” circuit failure)

Depressing the brake pedal forces the primary piston “A” to move as described previously, but since the
brake circuit connected to the chamber “a” cannot hold the pressure, no pressure is produced in the fluid
immediately ahead of the piston “A”". The piston “A” keeps moving while compressing the spring and
when it reaches the retainer, the piston ”"B” is pushed and begins to move. This causes the pressure to rise

in the chamber "b" and the pressure acts on the front wheel brakes (right and left).

7 g
e
1 o O Z
] ] ]
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Retainer
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One-circuit operation {Secondary chamber "b” circuit failure)

In this case, the leftward movement of the piston “A” has but little effect in causing the fluid pressure to
rise in the chamber “a” in the beginning, because the initial rise of the fluid pressure causes the piston “B”
to promptly yield and move to the left. However, when the forward end of the piston “B” comes to the head
of the cylinder and stops there, the leftward movement of the piston “A” becomes effective. Thus the fluid
pressure is produced in the chamber "a” and it acts on the rear wheel brakes (right and left).

The below figure shows secondary piston “B” at halt.

3

AN

85F00-5-8-1
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BOOSTER ASSEMBLY

GENERAL DESCRIPTION

The booster is located between the master cylinder and the brake pedal. It is so designed that the force
created when the brake pedal is depressed is mechanically increased combined with the engine vacuum,
The booster has two diaphragms of g 7 & 8 in. (178 & 203 mm) effective diameter. Its operation is described
in the following pages, and characteristic diagram is shown below.

WARNING:
Never disassemble brake booster assembly. If it is found faulty, replace it with new assembly.

CAUTION:
The torque values specified are for dry, unlubricated fasteners. If any hydraulic component is removed or
brake line disconnected, bleed the brake system.

7 in. diaphragm
g in. diaphragm
Chamber "A”
Chamber “B”

Eal ol

85F00-5-9-1
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Booster OPERATION
13
) 10 9
]! SJ H | ‘. F / /8 6 7 .3
7L / Z.y
== ’*ﬂi'z\-ﬁp DD
£ S i "’W,’/I’I’/ 1
1 g

14

- // / I'/r_£ 1. Valve operating rod
f!.E. . 2. Air cleaner element
I —% 3. Air cleaner separator
4. Air valve spring retainer
e 18 l[/’a"/ﬂl/’)’fﬂ 5. Air valve return spring
) o 6. Control valve spring retainer
/ --1 | 7. Control valve spring
% | ///////T I ‘ 8. Control valve "C”
i i 9. Booster air valve "D”
“‘ n 10. Booster piston
‘ 5 11. Valve stopper key
N 12. Booster diaphragm
\) \ 13. Reaction disc
\ 11 14. Booster piston return spring
15, Booster piston rod
12 16. Booster rod adjust nut

80A70-5-10-18

When the brake pedal is depressed, the force is transmitted to the piston of the master cylinder through
the valve operating rod, booster air valve, reaction disc and piston rod. At the same time, the force of the
booster piston developed due to the pressure difference between the four chambers "A” and "B” in the
above figure is added to it.

The end of the booster control valve has a double function of a vacuum valve and air valve. That is, as
shown in the figure, the booster control valve closes between the “A” and ”B” chambers as its outer end
"C" contacts the booster piston seat and opens as "C” leaves the booster piston seat (vacuum valve func-
tion). Also it closes between the "B” chamber and outside air as its inner end "D” contacts the air valve
seat and opens as "D” leaves the air valve seat {air valve function).

When foot brake pedal is not depressed

The valve operating rod is pushed to the right by the spring force as shown. The air valve is also enough
to the right to contact the valve stopper key as shown. In this state, the vacuum valve (contro! valve “C”}
is open and the air valve (air valve "D")} is closed. Thus the chambers "A” and ”"B” conduct and share the
same negative pressure (because of no pressure difference) which allows the return spring to push the
booster piston to the right.
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1. Booster piston
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When foot brake pedal is depressed

1} At the beginning of brake pedal depression
When the brake pedal is depressed, the operating rod opens up the air valve “D” and closes the control
valve "C”, so that chambers “A” and chambers “B” are shut off and the atmospheric pressure is drawn
into chambers "B” through the airvalve “D”. Then the pressure in chamber "B” increases while the vac-
uum in chamber “A” remains unchanged, and the pressure difference between these chambers will
cause the booster piston to move to the left, resulting in a condition as described in 2) or 3} below.

g
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BOAT0-5-12-18

2) When the brake pedal depressing force becomes constant within the amplification range of the booster
The depressing force is transmitted through the operating rod and air valve "D”, pushing the central part
of the reaction disc. On the other hand, the oil pressure reaction force from the master cylinder is trans-
mitted through the piston rod and applied to the central part of the reaction disc. When these forces are
balanced, the air valve "D” and control valve “C” close. And if the brake pedal depressing force remains
unchanged in this state, amplification corresponding to the force will be maintained.
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3} When brake pedal depressing force exceeds the amplification range of the booster
While the brake pedal is depressed, the air valve remains open. As a result, vacuum in chambers "B”
keeps reducing and when it becomes equal to the atmospheric pressure, the force applied to the dia-
phragm becomes maximum. As the brake pedal is depressed further, the force applied to the piston rod

increases by the amount corresponding to increase in the depressing force while that applied to the dia-
phragms remains the same,

>

Ol L

2 D" vl

1. Diaphragm
n 2. Pistonrod

60AT(-5-13-18

When foot brake pedal is released

When the brake pedal is released, the booster air valve returns to the right by the master cylinder piston
return force and the air valve return spring force as shown. Then the vacuum valve (control “C”} opens and
causes negative pressure inthe chamber “B”. The result is that the master cylinder piston and booster pis-

ton return to their original positions. This is the same state as described under "When foot brake pedal is
not depressed”,

-

2

-~ 2
L, T |

:[i 1. Chamber "A”
n

2. Chamber “B"
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LSPV (Load Sensing Proportioning Valve) ASSEMBLY

GENERAL DESCRIPTION

As shown in figure below, LSPV is included within the brake circuit which connects the master cylinder and
the rear wheel brake. It controls the hydraulic pressure applied to the rear whee! brake according to the
loaded state of the vehicle (or weight of the load), whereby preventing the rear wheels from getting locked
prematurely.

If the front hydraulic pressure fail to increase {failure in the front brake circuit), it is so designed that the
fail-safe mechanism works and a hydraulic pressure higher than in normal condition is applied to rear
wheel cylinders.

ol

From
master ¢cylinder
primary
chamber

P To rear wheel
o cylinder

LSPV

LSPV lever
Spring

LSPV stay

Rear suspension
upper arm

From master cylinder
secondary chamber
{Front brake circuit)

AN
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CONSTITUTION

Plunger

Lip seal

LSPV lever

Sensor spring

From master cylinder

primary chamber

(Rear wheel brake)

6. From master cylinder
secondary chamber
(Front wheel brake)

7. Torearwheel brake

faE ol Sl el
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OPERATION

LSPV is installed to the vehicle body, with the end of the lever at its top connected to the upper arm of the
rear suspension by way of the sensor spring and the LSPV stay.

When some load is placed on the vehicle, the distance between the axle housing of the rear suspension
and the vehicle body (chassis) (i.e. coil spring height) changes, whereby the sensor spring length also
changes.

As the sensor spring length changes, the force affecting the plunger in LSPV by way of the lever changes
so that the hydraulic characteristic suitable for the load weight becomes available,

When empty

As the sensor spring is pulled by comparatively weak force, the force applied to the plunger is also small
and the hydraulic characteristic takes a low bend point as shown in the graph below.

When loaded

As the sensor spring is pulled by comparatively strong force, a larger force is applied to the plunger so that
the hydraulic characteristic fakes a higher bend point in the graph below.

The relationship between the force applied to the plunger and the bend point in the hydraulic characteristic
graph is described on the following page.

Hydraulic characteristic

| -/ ,/ When
i H loaded
. When fail-safeis ..
T atwork v hen
o
=y empty
3
3 /o
o '§ When loaded|
2
8 g ’ .. (When moderately
a2 o = = " loaded)
When o0& — wh
empty S & “ad en empty
Do
Position of 55
LSPV stay 2z § g
When &5 -
Ioac?:d 35 Input hydraulic pressure
o= {Qil pressure applied from master cylinder)

85F00-5-14-1

When LSPV not at work

Operation from the inoperative state till the input hydraulic
pressure {fluid pressure from the master cylinder} reaches the
bend point Pc in the graph as shown.

The input hydraulic pressure passes between the plunger and
lip seal {vaive) and without receiving any control, it is dis-
charged through the outlet port.

ll

W=

Plunger valve
Lip seal valve
Inlet port
{From master
cylinder}

4, Outiet port
{To rear brake}

Pc ="

Output hydraulic

pressure

Input hydraulic pressure
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Sa

Sc

tan@
Pc

{Hydraulic pressure to rear

Qutput hydraulic pressure
whee! brake)

Input hydraulic pressure
{Hydraulic pressure from master cylinder)

Reference:
The bend peint P¢ and gradient tan® are obtained
by using the following equations.

_E _ _Sa-8g-8S¢
Pc = Ss tanf = Sa-Sc

F :Force from sensor spring

Sa :Larger diameter sectional area of plunger
Sp :Smaller diameter sectional area of plunger
Sc :Sectional area of plunger to lip seal contact

85F00-5-15-1
S,
/
A / ,
P p* Failure in the
ke
Pe’ Z front bra
Normal
B  operation
Pc
rd
A 1_-Sa-Sg
P¢' = Sg-Sc tang’ = Sa_ Se
Pc < Pc’
tanf < tang’
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When LSPV at work

As the input hydraulic pressure increases, the force applied to
the plunger grows stronger than the sensor spring force and
moves the plunger upward in the figure and as a result, the
valve closes the fluid passage. The hydraulic pressure then is
represented by the bend point Pc in the graph.

As the incoming hydraulic pressure rises even higher, the hy-
draulic pressure "A” increases and pushes down the plunger,
opening the fluid passage.

By repeating this operation {open/close}, the valve controls
the output hydraulic pressure (hydraulic pressure to the rear
brake).

Therefore its characteristic is represented as a line with a cer-
tain gradient.

When fail-safe at work

When the hydraulic pressure is not applied to the front brake
(secondary), the force to push up the plunger reduces by the
amount corresponding to that of the front brake. This means
that in order for the plunger to operate, a higher than normal
hydraulic pressure is required for the rear brake {primary).
Thus, a hydraulic pressure exceeding the normal level is sup-
plied to the rear brake (rear whee! cylinder}.
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1. Clevis
2. Nut
3. Booster

85F00-5-18-1

85F00-5-16-3

85F00-5-16-4

ON VEHICLE SERVICE
BRAKE PEDAL FREE HEIGHT ADJUSTMENT

1} When booster push rod clevis has been reinstalled, it is im-
portant that measurement between booster mounting sur-
face and center of clevis pin hole is adjusted.

Length "a”: 126.1~127.1 mm {4.96 -5.00 in.)
Tightening Torque
{a): 26 N-m (2.6 kg-m, 19.0 lb-ft)

2) When stop light switch has been removed, refer to the fol-
lowing STOP LIGHT SWITCH ADJUSTMENT for proper
instaliation.

Services in above steps 1) and 2) may affect brake pedal
height.

STOP LIGHT SWITCH ADJUSTMENT

Adjustment should be made as follows when installing
switch. Pull up brake pedal toward you and while holding it
there, adjust switch position so that clearance between end of
thread and brake pedal return cushion {shown as "b” in fig-
ure). Then tighten lock nut to specified torque.

Clearance "b”: 1.5 ~2.0 mm (0.06 - 0.08 in.)

Tightening Torque
(b): 2.5N'm {0.75 kg-m, 5.5 Ib-ft)

EXCESSIVE PEDAL TRAVEL CHECK

1) Start engine.

2) Depress brake pedal a few times.

3) With brake pedal depressed with approximately 30 kg (66
Ibs) load, measure pedal to wall clearance “¢”. It mustn‘t be
less than 80 mm (3.15 in.).

Clearance “"¢”: over 80 mm (3.15 in.)

4) It clearance “c” is less than 80 mm (3.15in.), the most pos-

sible cause is either rear brake shoes are worn out beyond
limit or air is in lines.
Should clearance "¢” remain less than 80 mm {3.15 in.)
even after replacement of brake shoes and bleeding of sys-
tem, other possible but infrequent cause is malfunction of
rear brake shoe adjusters or booster push rod length out of
adjustment for the vehicle with brake booster.
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BRAKE PEDAL PLAY INSPECTION

Pedal play should be within specification. If out of specifica-
tion, check stop light switch for proper installation position
and adjust if necessary.

Also check pedal shaft bolt and master cylinder pin installa-
tion for looseness and replace if defective.

Pedal play "d”; 1 -8 mm {0.04 - 0.32 in.)

MASTER CYLINDER INSPECTION

Check for a cracked master cylinder casting or brake fluid
around the master cylinder. Leaks are indicated only if there
is at least a drop of fluid. A damp condition is not abnormal.

DISC INSPECTION

Refer to item DISC BRAKE INSPECTION of this section for in-
spection point and procedure.

PAD LINING INSPECTION

Inspect pad linings periodically according to maintenance
schedule whenever wheels are removed (for tire rotation or
other reason). Take a look through hole of caliper and check
fining thickness of inside pad.

Thickness "e”

Standard: 10.0 mm (0.39 in.)

Service Limit: 2.5 mm {0.10in.)

If one of brake pad is worn to service limit, all linings must be
replaced at the same time.
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1. Rubber plug
2. Brake shoe
3. Brake shoe rim

85F00-5-18-1
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REAR BRAKE SHOE INSPECTION

Inspection should be carried out on following points after

brake pedal travel "¢” (pedal arm to wall clearance) check as

described on previous page of this section, even when it is

more than 8¢ mm (3.15 in.)

Amount of brake shoe wear can be checked as follows.

1) Hoist vehicle.

2) Remove rubber plug from brake back plate.

3) Through hoie of back plate, visually check for thickness of
brake shoe lining. if lining thickness “e” is found less than
below specified wear limit, replace with new brake shoes,

Thickness "f”
Service Limit: 1.0 mm {0.04 in.)

PARKING BRAKE INSPECTION AND
ADJUSTMENT

a) Inspection

Hold center of parking brake lever grip and pull it up with 20
kg {40 Ibs) force.

With parking brake lever pulled up as shown, count ratchet
notches.

There should be 6 to 8 notches.

Also, check if both right and left rear wheels are locked firmly.
To count number of notches easily, listen to click sounds that
ratchet makes while pulling parking brake lever without press-
ing its button.

One click sound corresponds to one notch,

If number of notches is out of specification, adjust cable by re-
ferring to adjustment procedure described on the following
step b} so as to obtain specified parking brake stroke.

NOTE:
Check tooth tip of each notch for damage or wear. If any damage
or wear is found, replace parking brake lever.
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1. Parking brake lever
2. Brake cable
3. Self locking nut

60A40-5-23-1

85F00-5-19-4

b) Adjustment

NOTE:
Make sure for following conditions before cable adjustment,

No air is trapped in brake system.

Brake pedal travel is proper.

Brake pedal has been depressed a few times with about 30 kg
(66 Ibs) load.

Parking brake lever has been pulled up a few times with about
20 kg (44 Ibs) force.

Rear brake shoes are not worn beyond limit, and self adjusting
mechanism operates properly.

To slacken parking brake cable, loosen self locking nut as far
as end of bolt. Then depress brake pedal a few times with
about 30 kg (66 |bs) load.

After confirming that above 6 conditions are all satisfied, ad-
just parking brake lever stroke by loosening ortightening lock-
ing nut.

NOTE:
Check brake drum for dragging after adjustment.

Parking brake stroke;
when lever is pulled 6 to 8 notches
up at 20 kg {44 |bs)

FLUSHING BRAKE HYDRAULIC SYSTEM

It is recommended that entire hydraulic system be throughly
flushed with clean brake fluid whenever new parts are in-
stalled in hydraulic system.

Periodical change of brake fluid is also recommended.
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REAR

S-way joint

Master cylinder
LSPV

Right brake caliper
Left brake caliper
Right wheel cylinder
Left wheel cylinder
Air bleeding point

eNpO s NS

85F00-5-20-1

1. Plug cap

2. Vinyl tube (See-through tube)
3. Container

60440-5-24-4

60A40-5-24-5

BLEEDING BRAKES

CAUTION:

Brake fluid is extremely damaging to paint. if fluid should
accident ally touch painted surface, immediately wipe fluid
from paint and clean painted surface.

NOTE:

When master cylinder has removed or disassembled, or brake
pipe has been disconnected from master cylinder, bleed air from
master cylinder to facilitate bleeding air of brake system. Then
proceed to following operation.

Bleeding operation is necessary to remove air whenever it en-
tered hydraulic brake system.

Hydraulic lines of brake system consists of two separate lines,
one for front wheel brakes and the other for rear wheel brakes.
Air bleeding is necessary at right and left front wheel brakes,
left rear wheel brake and LSPV, i.e. 4 places in all.

Be sure to bieed air of brake system according to following
procedure when its oil hydraulic circuit has been discon-
nected.

1) Fill master cylinder reservoir with brake fluid and keep at
least one-half full of fluid during bleeding operation.

2} Remove bleeder plug cap.
Attach a vinyl tube to bleeder plug of wheel cylinder, and
insert the other end into container.

3} Depress brake pedal several times, and then while holding
it depressed, loosen bleeder plug about one-third to one
half turn.
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80A40-5-25-1

85F00-5-21-2

60A40-5-25-3

4) When fluid pressure in the cylinder is almost depleted, re-
tighten bleeder plug.

5) Repeat this operation until there are no more air bubbles
in hydraulic line.

6) When bubbles stop, depress and hold brake pedal and
tighten bleeder plug.

Tightening Torque
{a): 8.0 N-m (0.8 kg-m, 6.0 Ib-ft)

7) Then attach bieeder plug cap.

8) After completing bleeding operation, apply fluid pressure
to pipe line and check for leakage.
9) Replenish fluid into reservoir up to specified level.
10) Check brake pedal for “sponginess”. If found spongy, re-
peat entire procedure of bleeding,
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85F00-5-22-1

1. Rear brake pipe

85F00-5-22-2

1. Front brake pipe

85F00-5-22-4

60A40-5-26-5

BLEEDING AIR FROM MASTER CYLINDER

CAUTION:

Brake fluid is extremely damaging to paint. If fluid should
accidentally touch painted surface, immediately wipe fluid
from paint and clean pairted surface.

When master cylinder has been removed or disassembled, or
brake pipe has been disconnected from master cylinder, bleed
air from master cylinder first to facilitate bleeding air of brake
system.

Bleeding air from master cylinder

1

2}
3}

4)

5)

6)

Fill master cylinder reservoir with specified brake fluid and
wait for at least 1 minute.

Disconnect brake pipe from primary side (for rear brake).
With discharge port opened, depress brake pedal gradual-
ly.

Then with discharge port closed with finger, release brake
pedal gradually and keep it closed for about 5 seconds be-
fore depressing brake pedal again.

Repeat what is described in above 3} till liquid comes out
of discharge port. After that, repeat still the same proce-
dure at least 3 times and then connect primary side brake

pipe.

Disconnect 2 brake pipes from secondary side (for front
brake}.

With 2 discharge ports closed with fingers, repeat the same
procedure as described in above 3) till liguid comes out of
discharge port. After that repeat still the same procedure at
least 3 times and then reconnect 2 brake pipes.

Upon completion of above steps, proceed to operation as
described under item BLEEDING BRAKES.
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BRAKE HOSE/PIPER &1
REMOVE AND INSTALL FRONT BRAKE HOSE /PIPE

1) Raise and suitably support vehicle. Remove tire and wheel,
This operation is not necessary when removing pipes connecting master cylinder and flexible hose.
2) For LH steering vehicle, drain coolant and disconnect heater hoses from body side connection. This op-
eration is necessary when removing pipes connecting master cylinder and flexible hose.
3) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.
4) Reverse brake hose installation procedure.
For installation, make sure that steering wheel is in straightforward position and hose has no twist or
kink. Check to make sure that hose doesn’t contact any part of suspension, both in extreme right and

extreme left turn conditions. If it does at any point, remove and correct. Fill and maintain brake fluid level
in reservoeir. Bleed brake system.

UPPER SIDE
T

For Right Hand Steering Vehicle For Left Hand Steering Vehicle

UPPER SIDE

Clamp {f} )
Clamp (¢} To LSPV

E-ring
Flexible hose
Hose washer
Hose bolt
Brake caliper

PN

Clamp (e}

A mp
FRONT {2

LEFT SIDE

RIGHT
SIDE quter LEFT RIGHT m 3
e cylinder SIDE SIDE N \ LEFT
> & ) SIDE
Clamp {d} E-ring o
To left caliper cylinder
! f
Eeri To right Clamp {a)
Mo~ caliper ‘4--‘ e
To right To left caliper
caliper
NOTE: Viewed from arrow "A”
Clamp {a) Clamp {b} Clamp {c) Clamp {d} Clamp {e) Clamp {f}
Upper side Upper side Upper side Upper side Upper side Upper side
Clamp 0
0 G {} Left {} ﬁ
Brake )
H Brake side
pipe pipe Brake Q
pipes {:
Forward <2 Clamp
Brake F d<s Forward
pipe Left Clamp orwar Forward Brake @ p
L side clamp Clamp pipe
NOTE:
Insert E-ring till its end surface is flush Tightening torque for | N'm kg-m Ib-ft
with or lower than bracket and surface. brake pipe flare nuts 186 1.6 12.0
Tlghter)tr)g torque for 10 1.0 75
5-way joint bolt
RIGHT SIDE

85F00-5-23-1
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DISC BRAKE INSPECTION
1. INSPECT BRAKE PAD LINING

Check pad lining for wear. When wear exceeds limit, replace
with new one.

CAUTION:

Never polish pad lining with sandpaper. If lining is polished
with sandpaper, hard particles of sandpaper will be depos-
ited in lining and may damage disc. When pad lining re-
quires correction, replace it with a new one.

85F00-5-24-1

85F00-5-24-3

1. Wheel nut
2. Washer
2 {or spacer}

85F00-5-24-5

Pad thickness (lining + rim) "a”
Standard: 15.0 mm (0.590 in.)
Service limit: 7.0 mm (0.275 in.)

NOTE:
When pads are removed, visually inspect caliper for brake fluid
leak. Correct [eaky point, if any.

2. INSPECT BRAKE DISC

Before this inspection, brake pads must be removed.

Check disc surface for scratches in wearing parts. Scratches
on disc surface noticed at the time of specified inspection or
replacement are normal and disc is not defective uniess they
are serious.

But when there are deep scratches or scratches all over disc
surface, replace it. When only one side is scratched, polish and
correct that side.

Disc thickness "a”
Standard: 22.0 mm (0.866 in.)
Service limit:  20.0 mm (0.787 in.)

Use wheel nuts and suitable plain washers to hold the disc se-
curely against the hub, then mount a dial indicator as shown
and measure the runout at 26 mm (0.98 in.} from the outer
edge of the disc.

Limit on disc deflection: 0.15 mm (0.006 in.)

NOTE:
Check front wheel bearing for looseness before measurement.
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85F00-5-25-1

1. Parking brake lever cover
2 2, Brake cable locking nut

85F(0-5-25-2

1. Brake drum
2. 8mm bolts

85F00-5-25-3

Pawl lever
Adjuster
Back plate
Plug hole

W8

—

85F00-5-25-4

DRUM AND COMPONENTS R &I

1. REMOVE AND INSTALL BRAKE DRUM

REMOVAL
1) Hoist vehicle and pull up parking brake lever.
2} Remove wheel.

3} Release parking brake lever.

4) Remove parking brake lever cover screws and with rear
part of brake lever cover lifted a little, loosen parking brake
cable locking nut.

5) Remove brake drum by using 8 mm bolts {2 pcs).

NOTE:

¢ If brake shoe is in the way and makes brake drum removal dif-
ficult, increase clearance between brake shoes and brake
drum as follows.
Remove back plate plug installed to backside of brake back
plate and insert 2 screwdrivers into plug hole. Then push up
pawl lever with one screwdriver and turn adjuster with anoth-
erin such direction as indicated in figure so as to obtain larger
clearance.
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1. Pawllever
2. Adjuster
3. Brake shoes

85F00-5-26-1

85F00-5-26-2

85F00-5-26-3

INSTALLATION

NOTE:
See NOTE at the beginning of the section.

1) Before installing brake drum, check outer diameter of brake
shoes. If it is not within value as specified below, adjust it
to specification by turning adjuster.

Quter diameter of brake shoes
"a”: 253.5+ 0.2 mm

2) Install brake drum after making sure that inside of brake
drum and brake shoes are free from dirt and oil.

3) Upon completion of all jobs, depress brake pedal with
about 30 kg (66 [bs) load three to ten times so as to obtain
proper drum-to-shoe clearance.

Adjust parking brake cable. (For adjustment, see page 5-19)

4) Tighten parking brake lever cover screws.

5) Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
{b}: 95 N'm (9.5 kg-m, 69.0 Ib-ft)

6) Check to ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test {foot brake and parking brake).
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2. REMOVE AND INSTALL BRAKE SHOE

REMOVAL

1} Perform steps 1) to 5) of brake drum REMOVAL. (See page
5-25)

2) Remove pawl lever and adjuster spring.

3) Remove upper shoe return spring and adjuster.

WARNING:
Use special care when installing brake shoe return spring.
Failure in its proper installation may allow it to springback

1. Uppershoe returnspring 5. Shoe hold down

2. Adjuster pins

3. Pawl lever 6. Shoe hold down

4. Adjuster spring springs
8EF00-5-27-1

1. Parking brake shoe
lever
2. Parking brake cable

85F00-6-27-3

1. Retainer
2. Parking brake shoe lever
3. Brake shoe

85F00-5-27-4

and cause personal injury.

4) Remove shoe hold down springs by turning shoe hold
down pins as shown.
5) Remove brake shoes and lower shoe return spring.

6) Remove brake shoes and disconnect parking brake cable
from parking brake shoe lever.

7) Remove parking brake shoe lever from brake shoe.
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INSTALLATION
1} Assemble parts as shown in reverse order of removal.

85F00-5-28-1

2} Install shoe hold down springs by pushing them down in
place and turning hold down pins.

3} Install adjuster and upper shoe return spring.

4} Install pawl lever and adjuster spring.

5) For procedure hereafter, refer to steps 1} to 6) of BRAKE
DRUM INSTALLATION on page 5-26.

1. Shoe hold down pins 4. Adjuster

2, Shoe hold down springs 5. Pawil lever

3. Upper shoe return 6. Adjuster spring
spring

85F00-5-28-2
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85F00-5-29-1

1. Bleeder plug cap

85F00-6-29-2

1. Wheel ¢ylinder
2. Wheel cylinder packing

85F00-5-29-3

Ao

2, {b)

Brake back plate
Brake pipe flare nut
Brake pipe

Wheel ¢ylinder bolts

§5F00-5-29-4

85F00-5-29-5

3. REMOVE AND INSTALL WHEEL CYLINDER

REMOVAL

1} Perform steps 1) to 5) of brake drum REMOVAL. (See page
5-25)

2) Perform steps 2) to 5) of brake shoe REMOVAL. (See page
5-27)

3) Loosen brake pipe flare nut (or nuts) but only within the ex-
tent that fluid does not leak,

4) Remove wheel cylinder mounting bolts. Disconnect brake
pipe {or pipes) from wheel cylinder and put wheel cylinder
bleeder plug cap onto pipe to prevent fluid from spilling.

INSTALLATION

1) Install wheel cylinder packing. Then take off bleeder plug
cap from brake pipe and connect pipe (for pipes) to wheel
cylinder just enough to prevent fluid from leaking.

2) Tighten wheel cylinder to brake back plate to specified
torque.

3) Torque flare nut (or nuts) of brake pipe which was con-
nected in step 1) to specification.

Tightening Torque
(a): 12 N'm (1.2 kg-m, 9.0 Ib-ft)
{b): 16 N'm (1.6 kg-m, 12.0 Ib-ft)

4} install bleeder plug cap taken off from pipe back to bleeder
plug.

5) For procedure hereafter, refer to steps 1) to 5) of brake shoe
INSTALLATION.

NOTE:
Be sure to bleed brake system. (for bleeding operation, see
page 5-20)
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1. Brake cable stopper ring

85F00-5-30-1

B85F00-6-30-3

85F00-6-30-4

1. Rear axle shaft
2. Wheel bearing
3. Brake back plate

85F00-5-30:5

4. REMOVE AND INSTALL BRAKE BACK PLATE

REMOVAL

1) Perform steps 1) to 5) of brake drum REMOVAL on page
5-25.

2) Perform steps 2) to 5) of brake shoe REMOYAL on page
b-27.

3) Perform steps 3) and 4) of wheel cylinder REMOVAL on
page 5-29,

4) Remove cable from brake back plate by squeezing parking
brake cable stopper ring.

5) Drain rear differential gear oil.
6} Remove wheel bearing retainer nuts from rear axle hous-
ing.

7} Using special tools, draw out rear axle shaft with brake
back plate.

Special Tool
(A): 09943-35511
(B): 09942-15510

8} Rermove brake back plate from rear axle shaft.
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. Bearing outer retainer

85F00-5-31-1

1. Rear axle shaft
2. Wheel bearing
3. Brake back plate

60A40-5-50-2

80A40-5.50-3

85F00-5-31-4

. Brake back plate
2. Cable stopperring

85F00-5-31-5

INSTALLATION
1) Apply sealant to mating surface of bearing retainer with
brake back plate.

"A”: Sealant 99000-31110

NOTE:
Make sure to remove old sealant before applying it anew.

2} Install brake back plate to rear axle shaft.

3) Apply sealant to joint seam of rear axle housing and brake
back plate.

"A". Sealant 99000-31110

NOTE:
Make sure to remove old sealant before applying it anew.

4) Install rear axle shaft to rear axle housing.
5) Tighten brake back plate nuts to specified torque.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 |b-ft)

6} Install wheel cylinder, and tighten wheel cylinder bolts and
brake pipe flare nut (or nuts} to specified torque. {Refer to
steps 1)to 4} of wheel cylinder INSTALLATION on page 5-29
of this section.)

7} Install parking brake cable to brake back plate.
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85F00-5-32-1

85F00-5-32-2

85F0¢-5-32-3

8) Install brake shoes, referring to steps 1) to 4) of its
INSTALLATION on page 5-28.

9) Install brake drum. Refer to steps 1) and 2) of its INSTAL-
LATION on page 5-26 of this section,

10} Refill differential housing with new specified gear oil. Re-
fer to "ON-VEHICLE SERVICE"” in SECTION 7E of service
manual mentioned in FOREWORD of this manual..

11) Fill reservoir with brake fluid and bleed brake system. {For
bleeding operation, see page 5-20)

12} Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
{b): 95 N'm (9.5 kg-m, 69.0 Ib-ft)

13) Upon completion of all jobs, depress brake pedal with
about 30 kg (66 Ibs) load three to ten times so as to obtain
proper drum-to-shoe clearance.

Adjust parking brake cable. (For adjustment, see page
5-19)

14) Tighten parking brake lever cover screws.

15) Checkto ensurethat brake drumisfreefromdraggingand
proper braking is obtained. Then remove vehicle from
hoist and perform brake test (foot brake and parking
brake}.

16) Check each installed part for oil leakage.
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86F00-5-33-1

80A40-5-52-3

80A40-5-52-4

BRAKE DRUM AND COMPONENTS
INSPECTION

1. INSPECT BRAKE DRUM

Inspectdrum for cleanliness. Check wear of.its braking surface
by measuring its inside diameter.

Inside diameter "a”
Standard: 254 mm (10.00 in.)
Service Limit: 256 mm {10.07 in.)

Whenever brake drums are removed, they should be thor-
oughly cleaned and inspected for cracks, scores, deep
grooves.

Cracked, Scored, or Grooved Drum

A cracked, drum is unsafe for further service and must be re-
placed.Do not attempt to weld a cracked drum.

Smooth up any slight scores. Heavy or extensive scoring will
cause excessive brake [ining wear and it will probably be nec-
essary to resurface drum braking surface.

If brake linings are slightly worn and drum is grooved, drum
should be polished with fine emery cloth but should not be
turned.

NOTE:
When drum is removed, visually inspect wheel cylinder for brake
fluid leakage. Correct leaky point, if any.
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85F00-5-34-1

60A40-5-53-3

SR —

85F00-5-34-4

B5F00-5-34-5

2. INSPECT BRAKE SHOE & LINING

Where lining is worn out beyond service limit, replace shoe.

F .

Thickness “a
Standard: 6.5 mm {0.24 in.}
Service limit: 3.0 mm (0.12 in.)

If one of brake linings is to service limit, all linings must be re-
placed at the same time.

CAUTION:

Never polish lining with sandpaper. If lining is polished with
sandpaper, hard particles of sandpaper will be deposited in
lining and may damage drum. When it is required to correct
lining, replace it with a new one.

3. INSPECT WHEEL CYLINDER

Inspect wheel cylinder disassembled parts for wear, cracks,
corrosion or damage.

NOTE:
Clean wheel cylinder components with brake fluid.

4. INSPECT ADJUSTER

Check thread of adjuster for sticking and corrosion.

5. INSPECT SPRINGS

Inspect for damage or weakening.

Inspect each part with arrow for rust. If found defective, re-
place.
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&)

1. Reservoir
2. Master cylinder

85F00-5-35-1

1. Reservoir
2. Connector pin
3. Grommets

85F00.5-35-3

MASTER CYLINDER REPAIR

1. REMOVE AND INSTALL MASTER
CYLINDER RESERVOIR

REMOVAL

1) Disconnect reservoir lead wire at coupler.

2) Clean outside of reservoir.

3) Take out fluid with syringe or such.

4) Remove reservoir connector pin by using special tool.

Special Tool
(A): 09922-85811

5) Remove reservoir.

NOTE:
Do not allow brake fluid to get on painted surfaces.
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INSTALLATION

NOTE:
See NOTE at the beginning of this section.

1) When using new grommets, lubricate them with the same
fiuid as the one to fill reservoir with. Then press-fit grom-
mets to master cylinder. Grommets must be seated in
place.

2} Install reservoir and drive in reservoir pin.

NOTE:
‘ Drive in reservoir pin till both of its ends at the right and left

} ﬂ},f-'—"‘ 2 of reservoir becomes the same length.

1. Reservoir
2. Pin

85F00-5-36-1

3) Connect reservoir lead wire.
4) Fill reservoir with specified fluid.
5) Upon completion of installation, check for fluid leakage.

1. Reservoir
2. Cap

85F00-5-36-3
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2. REMOVE AND INSTALL MASTER CYLINDER
ASSEMBLY

REMOVAL

NOTE:
Do not allow brake fluid to get on painted surfaces.

1) Disconnect reservoir lead wire at coupler.

2) Clean around reservoir cap and take out fluid with syringe
or such,

3) Disconnect brake pipes from master cylinder.

4) Remove attaching nuts/washers.

Reservoir cap
Reservoir
Master cylinder
Flare nuts
Attaching nut

1.
2.
3.
4,
5.

85F00-5-37-1

5} Loosen brake booster attaching nuts to such extent asto al-
low brake booster to move

/ 1. Brake booster
2. Nuts

85F00-5-37-3

6) Move brake booster and master cylinder together as
shown in figure and remove master cylinder only.

1. Master cylinder
2. Brake booster
3. Body

85F00-5-37-4
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/f\ 1

e

1. Brake booster

85F00-5-38-1

/ 1. Brake booster
2. Nuts

95F00-5-38-3

85F00-5-38-4

INSTALLATION

NOTE:

¢ See NOTE at the beginning of this section.

¢ Adjust clearance between booster piston rod and primary pis-
ton with special tool (See page 5-44)

1} After moving brake booster a little as shown in figure,
install master cylinder to brake booster.

2) Torque booster attaching nuts to specification.

Tightening Torque
{a): 13 N'm {1.3 kg-m, 9.5 Ib-ft)

3} Torque master cylinder attaching nuts to specification.

Tightening Torque
(b): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

4) Connect hydraulic lines and torque flare nuts to specifica-
tion.

Tightening Torque
{c): 16 N'm (1.6 kg-m, 12.0 Ib-ft)

5) Connect reservoir lead wire.

8} Fill reservoir with specified brake fluid.

7} After installing, check brake pedal play and bleed air from
system (See pages 5-20 and 5-21).

8} Perform brake test and check each installed part for fluid
leakage.
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3. DISASSEMBLE AND ASSEMBLE MASTER CYLINDER

. Piston stopper circlip

Piston stopper
Cylinder cup and plate
Primary piston
Piston cup
. Secondary piston pressure cup
. Piston cup
. Secondary piston
. Secondary piston return spring
10. Master piston stopper bolt
10 11. Master cylinder body
12. O-ring

PENOMBLNS

86F00-5-39-1

1. Cirelip
2. Master cylinder

64B40-5-51-3

1. Stopper bolt
2. Compressed air

85F00-5-39-4

DISASSEMBLY
1) Remove circlip.
2) Remove primary piston.

3) Remove piston stopper bolt. Then remove secondary pis-
ton by blowing compressed air into hole from which piston
stopper bolt was removed.

Be cautious during removal as secondary piston jumps out.
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ASSEMBLY

NOTE:
® See NOTE at the beginning of this section.

¢ Before assembling, wash each part in fluid recommended to
use for that vehicle.

1} Assembie secondary piston as shown on previous page.
2} Install secondary piston assembly into cylinder.
3) Install primary piston in cylinder.

64B44-5.521

4) Depress, and install circlip.

1. Rod
2. Circlip

64B40-5-52-2

5} Install piston stopper bolt with pistons pushed in all the
way and tighten it to specified torque.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

6) Forinstaliation on vehicle, refer to INSTALLATION on page
5-38.

85F00-5-40-3
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85FQ0-6-41-1

60A40-5-61-2

60A40-5-61-3

OO UUTT

60A40-5-61-4

MASTER CYLINDER INSPECTION
1. INSPECT MASTER CYLINDER

Inspect all disassembled parts for wear or damage, and re-
place parts if necessary.

NOTE:
® Wash disassembled parts with brake fluid.
e Do not reuse piston cups.

Inspect master cylinder bore for scoring or corrosion. Itis best
to replace corroded cylinder.
Corrosion can be identified as pits or excessive roughness.

NOTE:
Polishing bore or master cylinder with cast aluminum body with
anything abrasive is prohibited, as damage to cylinder bore may
occur.

Rinse cylinder in clean brake fluid. Shake excess rinsing fluid
from cylinder. Do not use a cloth to dry cylinder, as lint from
cloth cannot be kept from cylinder bore surfaces.

2. FILL RESERVOIR

CAUTION:

Do not use shock absorber fluid or any other fluid which
contains mineral oil. Do not use container which has been
used for mineral oil or which is wet from water. Mineral oii
will cause swelling and distortion of rubber parts in hydrau-
lic brake system and water will mix with brake fluid, lower-
ing fluid boiling point. Keep all fluid containers capped to
prevent contamination.

Fluid to fill reservoir with is indicated on reservoir cap of that
vehicle with embossed letters or in owner’s manual supplied
with it.

Add fluid up to MAX line.
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BRAKE BOOSTERR & |
1. REMOVE AND INSTALL BOOSTER

Brake master cylinder ass"y
Brake hooster ass'y

Gasket

Push rod clevis

Nut

Clevis pin

Clip

Mut

Brake vacuum hose

LoNEm RN

85F00-5-42-1

85F00-5-42-3

Steering column
Push rod clevis
Brake pedal arm
Clevis pin

Clip

Nut

Do R W

REMOVAL

1) Remove master cylinder assembly, referring to steps 1) to
6) of its REMOVAL on page 5-37.

2} Disconnect brake vacuum hose from brake booster.

3) Disconnect push rod clevis from brake pedal arm.
4) Remove attaching nuts and then booster as shown.

WARNING:
Never disassemble booster assembly. i it is found faulty, re-

85F0Q-5-42-4

place it with new assembly.
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1. Steering column 4. Clevis pin
2. Push rod clevis 5. Clip
3. Brake pedal arm 6. Nut
85F00-5-43-1
1. Clevis
2, Nut

85F00-5-43-4

INSTALLATION

NOTE:

¢ See NOTE at the beginning of this section.

¢ Checklength of pushrod clevis. (Refer to BRAKE BOOSTER IN-
SPECTION AND ADJUSTMENT)

e Before installing master cylinder, adjust booster piston rod.
{Referto CLEARANCE BETWEEN BOOSTER PISTON ROD AND
MASTER CYLINDER PISTON ADJUSTMENT of this section).

¢ Apply silicone grease to master cylinder piston.

1)} Install booster to dash panel as shown. Then connect
booster push rod clevis to pedal arm with clevis pin and
clip.

2) Install booster attaching nuts temporarily.

3) Connect brake vacuum hose to brake booster.

4} Install master cylinder, referring to steps 1) to 8) of its
INSTALLATION of this section.

b} After installing, check pedal height and play. (See pages
5-16, 5-17.)

BRAKE BOOSTER INSPECTION
AND ADJUSTMENT

1. BOOSTER PUSH ROD CLEVIS ADJUSTMENT

Install push rod clevis so that measurement “A” is obtained
and torque nut to specification.

Tightening Torque

(a): 26 N'm (2.6 kg-m, 19.0 Ib-ft)
Length

“a”: 126.1-127.1 mm (4.96 - 5.00in.)
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Booster piston rod

2 "
1.
[\ 2. Master gylinder piston

85F00-5-44-1

3s—{

(A)\ |

ey

1. Master cylinder

2. Piston
2—A 0 3. Pin head
85F00-5-44-2
1. Booster body
2. Piston rod
F
(A
@ 11.©]
[ "y
]
2
85F00-5-44-3
{F
i
85F00-5-44-4

1. Booster piston rod
2, Master cylinder piston

85F00.5-44-5

2. CLEARANCE BETWEEN BOOSTER PISTON
ROD AND MASTER CYLINDER PISTON
ADJUSTMENT

The length of booster piston rod is adjusted to provide speci-
fied clearance "a” between piston rod end and master cylin-
der piston.

¢ Before measuring clearance, push piston rod several times
so as to make sure reaction disc is in place.

¢ Keep inside of booster at atmospheric pressure for mea-
surement.

1) Set special tool (A) on master cylinder and push pin until
contacts piston.

Special Tool
(A): 09950-96010

2} Turn special tool upside down and place it on booster. Ad-
just booster piston rod length until rod end contacts pin
head.

Special Tool
{(A): 09950-96010

Clearance "b”: 0 mm (0 in.)

3) Adjust clearance by turning adjusting screw of piston rod.

Special Tool
(F}: 09952-16010

Reference

When adjusted as above, it negative pressure is applied to
booster with engine at idle, piston to piston rod clearance
"a"” should become 0.14 — 0.35 mm {0.006 — 0.014 in.).
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TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening parts

N'm kg-m Ib-ft
1. Brake caliper pin bolt 10 mm thread diameter 50 5.0 36.5
12 mm thread diameter 85 8.5 61.5
2. Rear brake nut (Brake back plate nut) 23 2.3 17.0
3. Master cylinder nut 13 1.3 9.5
4 Booster nut 13 1.3 9.5
Clevis nut 26 2.6 19.0
Brake pipe 5-way joint bolt 10 1.0 7.5
6. Brake pipe flare nut 16 1.6 12.0
Brake pedal shaft nut 23 2.3 17.0
Front caliper 8.0 0.8 6.0
8. Elr j;e bleeder | poar eylinder 8.0 0.8 6.0
LSPV 8.0 0.8 6.0
9.  Wheel nut 95 9.5 69.0

86F00-5-45-1
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REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
Indicated on reservoir e To fill master cylinder reservoir.
Brake fluid cap or described in owner’s * Tocleanand apply to inner parts of master
manual of vehicle cylinder caliper and wheel cylinder when
they are disassemblyed.
Water tight SEALING COMPOUND 366E ® To apply to mating surfaces of brake back
sealant 99000-31090 plate and rear wheel cylinder.
¢ To apply to mating surfaces of brake back
Sealant SUZUKI BOND NO. 1215 plate and rear axle housing.
99000-31110 ¢ To apply mating surfaces of brake back
plate and rear wheel bearing retainer.

85F00-5-46-1

SPECIAL TOOLS

09943-35611
Brake drum remover
(Front wheel hub remover)

09942-15510
Sliding hammer

o=

098950-78210
Flare nut wrench (10 mm)

09900-20205
Micrometer (0 — 25 mm)

09900-20602
Dial gauge (1/1000 mm)

09900-20701
Magnetic stand

09922-85811
Connector pin remover

09950-96010
Booster piston rod gauge

Lo

<

09952-16010
Booster piston rod
adjuster

85F00-5-46-2
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GENERAL INFORMATION

STATEMENT ON CLEANLINESS AND CARE

Anautomobile engine is a combination of many machined, honed, polished and lapped surfaces with toler-
ances that are measured in the thousands of an millimeter {ten thousands of inch). Accordingly, when any
internal engine parts are serviced, care and cleanliness are important. Throughout this section, it should
be understood that proper cleaning and protection of machined surfaces and friction areas is part of the
repair procedure. This is considered standard shop practice even if not specifically stated.

¢ Aliberal coating of engine oil should be applied to friction areas during assembly to protect and lubricate
the surfaces on initial operation.

® Whenever valve train components, pistons, piston rings, connecting rods, rod bearings, and crankshaft
journal bearings are removed for service, they should be retained in order. At the time of installation,
they should be installed in the same locations and with the same mating surfaces as when removed.

® Battery cables should be disconnected before any major work is performed on the engine. Failure to dis-
connect cables may result in damage to wire harness or other electrical parts.

60A40-6-1-2

® Throughoutthis manual, this engine has 2 banks named by
LH bank and RH bank as shown left figure. Engine in the fig-
ure is viewed from the crankshaft pulley side.

85F00-6-1-5



6-2 ENGINE

- l TN 1. No.1gylinder
Crank[?‘aﬁl " 2 < 2. No.2cylinder
shaft ==L 30 Nou3eyiinder
pulley "J"_"__U )L 4 Nodcylinder
side 5. No.5 cylinder
7 = = I 6 No.6cylinder

1 7. LHbank

L 3 5 8. RH bank

85F00-6-2-1

60A20-6-2-1

80A40-6-2-3

80A40-6-2-4

e Throughout this manual, the 6 cylinders of the engine are
identified by numbers; No.1, No.2, No.3, No.4, No.5 and
No.6 as counted from crankshaft pulley side to flywheel
side,

e Figure at the left shows engine with intake manifold re-
moved and viewed from the top.

LH bank consists of No.1, No.3 and No.5 cylinders.
RH bank consists of No.2, No.4 and No.6 cylinders,

GENERAL INFORMATION ON ENGINE SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE
SHOULD BE NOTED CAREFULLY, AS IT IS IMPORTANT IN
PREVENTING DAMAGE, AND IN CONTRIBUTING TO RELI-
ABLE ENGINE PERFORMANCE.

® When raising or supporting engine for any reason, do not
use a jack under oil pan. Due to small clearance between oil
pan and oil pump strainer, jacking against oil pan may
cause it to be bent against strainer resulting in damaged oil
pick-up unit.

® |t should be kept in mind, while working on engine, that
12-volt electrical system is capable of violent and damaging
short circuits.
When performing any work where electrical terminals
could possibly be grounded, ground cable of the battery
should be disconnected at battery.

® Anytime the air cleaner, air intake case, throttle body or in-
take manifold is removed, the intake opening should be
covered. This will protect against accidental entrance of for-
eign material which could follow intake passage into cylin-
der and cause extensive damage when engine is started.

® When disconnecting couplers, don't pull wire harness but
make sure to hold coupler itself. With lock type coupler, be
sure to unlock before disconnection. Attempt to disconnect
coupler without unlocking may result in damage to coupler.
When connecting lock type coupler, insert it till clicking
sound is heard and connect it securely. -
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With short pipe, fit hose as far as it reaches pipe
joint as shown.

Hose

T,
. A’(//////////////////////A

With following type pipe, fit hose as far asits
peripheral projection as shown,

Pipe

Clamp securely at a position
3to 7 mm (0.12-0.27 in.)
from hose end.

]

1
%7///.//////////////7////1

Clamp securely at a position
3to 7 mm {0.12-0.27 in.)
from hose end.

With bent pipe, fit hose as far as its bent part
as shown or till pipe is about 20 to 30 mm
{0.79 - 1.18 in.} into the hose.

> de—
Clamp securely at a position
— 3to 7 mm (0.12-0.27 in.)

from hose énd.

With straight pipe, fit hose till pipe is about 20
to 30 mm (0.79 - 1.18 in.) into the hose.

Hose

R

— | — 2010 30 mm
«Ngpamp 07913810

Clamp securely at a position 310 7 mm
{0.12-0.27 in.) from hose end.

85F00-6-3-1

PRECAUTION ON FUEL SYSTEM SERVICE

e Work must be done with no smoking, in a well-ventilated
area and away from any open flames.

® As fuel feed line {(between fuel pump and fuel pressure reg-
ulator} is still under high fuel pressure even after engine
was stopped, loosening or disconnecting fuel feed line di-
rectly may cause dangerous spout of fuel to occur where
loosened or disconnected.

Before loosening or disconnecting fuel feed line, make sure
to release fuel pressure according to “FUEL PRESSURE RE-
LIEF PROCEDURE".

A small amount of fuel may be released after the fuel line
is disconnected.

In order to reduce the chance of personal injury, cover the
fitting to be disconnected with a shop cloth. Put that cloth
in an approved container when disconnection is com-
pleted.

e Never run engine with fuel pump relay disconnected when
engine and exhaust system are hot.

e Fuel or fuel vapor hose connection varies with each type of
pipe. When reconnecting fuel or fuel vapor hose, be sure to
connect and clamp each hose correctly referring to left fig-
ure.

After connecting, make sure that the hose has no twist or
kink.

® When installing fuel filter union bolt or plug bolt on union
bolt, always use new gasket and tighten it to specified
torque. See Section 6C for specified torque.

e When installing injector, fuel feed pipe or fuel pressure reg-
ulator, lubricate its O ring with spindle oil or gasoline.

e When connecting fuel pipe flare nut, first tighten flare nut
by hand and then tighten it to specified torque.
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85F00-6-4-1

FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is hot. If done so,
it may cause adverse effect to catalyst.

For LH steering vehicle

1. Fuel pump relay
2. Heater unit
3. ECM

For RH steering vehicle

85F00-6-4-2

60A20-6-4-4

80A20-6-4-5

After making sure that engine is cold, relief fuel pressure as
follows.

1) Place transmission gear shiftlever in “"Neutral” (shift selec-
tor lever to “P” range for A/T vehicle), set parking brake,
and block drive wheels.

2) Disconnect coupler from fuel pump relay.

3) Remove fuel filter cap to release fuel vapor pressure in fuel
tank and then reinstall it.

4) Start engine and run it till it stops for lack of fuel. Repeat
cranking engine 2 - 3 times of about 3 seconds each time
to dissipate fuel pressure in lines. Fuel connections are now
safe for servicing.

5} Upon completion of servicing, connect coupler to fuel
pump relay.

FUEL LEAKAGE CHECK PROCEDURE

After performing any service on fuel system, check to make

sure that there are no fuel leakages as follows.

1) Turn ON ignition switch for 3 seconds (to operate fuel
pump} and then turn it OFF
Repeat this (ON and OFF) 3 or 4 times and apply fuel pres-
sure to fuel line (till fuel pressure is felt by hand placed on
fuel return hose).

2) In this state, check to see that there are no fuel leakages
from any part of fuel system.
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{Engine cranks OK)

Blown fuse
Faulty spark piug

Loose connection or disconnection
of lead wires

Faulty ignition coil

Faulty noise suppressor

Faulty camshaft position sensor
Faulty igniter (power unit)
Improper ignition timing

Faulty ECM

Fuel system out of order.

Lack of fuel in fuel tank

Dirty fuel filter

Dirty or clogged fuel hose or pipe
Malfunctioning fuel pump

Air inhaling from intake manifold
gasket or throttle body gasket

Electronic Fuel Injection system out of
order.

Low compression,

Poor spark plug tightening or faulty
gasket

Faulty hydraulic valve lash adjuster
Compression leak from valve seat

Sticky valve stem

Weak or damaged valve springs
Compression leak at cylinder head
gasket

Sticking or damaged piston ring
Worn piston, ring or cylinder

Others

Malfunctioning PCV valve
Loose connection or disconnection
of vacuum hoses

ENGINE DIAGNOSIS
Condition Possible Cause Correction
Hard starting Ignition system out of order.

Repair or replace.

Clean and adjust plug gap or
replace.

Repair or replace.

Replace.
Replace.
Replace.
Replace,
Adjust.

Replace.

Refill.
Replace.
Clean.
Replace.
Replace.

Refer to SECTION 6E2.

Tighten to specified torque or
replace gasket.

Replace.

Remove cylinder head and lap
valves.

Correct or replace valve and valve
guide.

Replace valve springs.

Repair or replace.

Replace piston rings.
Replace ring and piston. Rebore
or replace cylinder.

Replace.
Connect securely.

85F00-6-5-1
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Condition

Possible Cause

Correction

Engine has no power

Low compression.

Ignition system out of order.
® Incorrect ignition timing
® Defective spark plug

o Faulty ignition coil

Fuel system out of order.

e Clogged fuel hose or pipe.

e Dirty or clogged fuel filter.

e Clogged air cleaner element

® Ajr inhaling from intake manifold
gasket or throttle body gasket

Electronic Fuel Injection system out of
order.

Others

® | oose connection or disconnection of
vacuum hoses

e Malfunctioning EGR valve

e Dragging brakes

® Slipping clutch

Previously outlined.

Adjust.
Adjust or replace.
Replace.

Clean.

Replace.

Clean or replace.
Replace gasket.

Refer to SECTION 6E2.

Connect securely.

Check and replace as necessary.
Repair or replace.
Adjust or replace.

Improper engine
idling or engine fails
to idle

Ignition system out of order.
¢ Faulty spark plug

® Faulty ignition coil

® Improper ignition timing

Fuel system out of order.

e Shortage of fuel in fuel tank

¢ Clogged air cleaner element

¢ | eaky manifold, throttle body, or
cylinder head gasket

Engine overheating.

Electronic Fuel injection system out of
order.

Low compression

Others

® | oose connection or disconnection of
vacuum hoses

® Malfunctioning EGR valve

e Malfunctioning PCV vaive

Adiust or replace.
Replace.
Adjust,

Refill
Clean or replace.
Replace.

Refer to "Overheating” section.
Refer to SECTION BE2Z2.

Previously outlined.

Connect.

Check and replace as necessary.
Check and replace as necessary.

85F00-6-6-1
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Condition

Possible Cause

Correction

Engine hesitates
(Momentary lack of
response as the ac-
celerator is depres-
sed. Can occuur at
all vehicle speeds.
Usually most severe
when first trying to
make the vehicle

Ignition system out of order.

® |mproper ignition timing

e Spark plug faulty or plug gap as out
of adjustment

Fuel system out of order.

¢ Clogged air cleaner element
¢ Clogged fuel filter hose or pipe

Adjust.
Replace or adjust gap.

Clean or replace.
Clean or replace.

move, as from a ¢ | eaky manifold or throttle body gasket | Replace.
stop sign.) Engine overheating Refer to "Overheating” section.
Electronic Fuel Injection system out of Refer to SECTION 6E2.
order.
Low compression Previously outlined.
Others
® Malfunctioning EGR valve Check and replace as necessary.
Surges Ignition system out of order.

(Engine power varia-
tion under steady
throttle or cruise.
Feels like the vehicle
speeds up and down
with no change in
the accelerator
pedal.)

¢ Improper ignition timing

e Defective spark plug {excess carbon
deposits, improper gap, and burned
electrodes, etc.)

Fuel system out of order.

e Clogged fuel filter

e Kinky or damaged fuel hose and lines
® Leaky manifold or throttle body gasket

Electronic Fuel! Injection system out of
order.

Others

® leaky vacuum hoses

¢ Malfunctioning EGR valve

Adjust.
Check and clean, adjust or
replace.

Replace.
Check and replace as necesary.
Replace,

Refer to SECTION 6E2.

Repair or replace.
Check and replace as necessary.

Excessive detonation
{The engine makes
sharp metallic knocks
that change with
throttle opening.
Sounds like pop corn

popping.}

Engine overheating

Ignition system out of order.
® Faulty spark plug
® Improper ignition timing

Refer to the section
"Overheating”.

Replace.
Adjust,

85F00-6-7-1
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Condition

Possible Cause

Correction

Fuel system out of order.

¢ Clogged fuel filter and fuel lines

® Air inhaling from intake manifold or
throttle body gasket

Electronic Fuel Injection system out of

order.

Others

*® Excessive combustion chamber

deposits-

Malfunctioning EGR valve

Replace or clean.
Replace.

Refer to SECTION BE2.

Remove carbon,

Check and replace as necessary.

Overheating

Insufficient coolant

Loose water pump beit
Inoperative thermostat

Poor water pump performance
improper ignition timing
Clogged or leaky radiator
Improper engine oil grade
Clogged oil filter or oil strainer
Not enough oil

Poor oil pump performance
Qil leakage

Dragging brakes

Slipping clutch

Blown cylinder head gasket

Replenish.

Adjust.

Replace.

Replace.

Adjust.

Flush, repair or replace.
Replace with proper grade oil.
Replace or clean {oil strainer).
Replenish.

Repair or replace.

Repair.

Repair or replace.

Adjust or replace.

Replace.

Poor gasoline
mileage.

Fuel system out of order.
® Fuel leakage from fuel tank and lines
e Clogged air cleaner element

Ignition system out of order.

® |mproper ignition timing

e Faulty spark plug {improper gap, heavy
deposits, and burned electrodes, etc..)

Electronic Fuel Injection system out of
order.

Repair or replace.
Clean or replace.

Adjust.
Clean, adjust or replace.

Refer to SECTION 6E2.

85F00-6-8-1
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Condition

Possible Cause

Correction

Low compression

Others

¢ Poor valve seating

® Dragging brakes

e Slipping clutch

® Thermostat out of order
¢ |Improper tire pressure

® Malfunctioning EGR valve

Previously outlined.

Repair or replace.

Repair or replace.

Adjust or replace.

Replace.

Adjust.

Check and replace as necessary.

Excessive engine oil
consumption

Qil leakage

® Loose oil drain plug

® | oose oil pan bolts

¢ Deteriorated or broken oil pan sealant
® Leaky crankshaft oil seal

{flywheel side)

Leaky cylinder head cover gasket
Improper tightening of oil filter
Loose oil pressure switch

Blown cylinder head gasket

Leaky crankshaft pulley oil seal
Deteriorated or broken timing chain
cover sealant

Oil entering combustion chamber
& Sticky piston ring
¢ Worn piston and cylinder

Worn piston ring groove and ring
Improper location of piston ring gap
Worn or damaged valve stem seal
Worn valve stem

Tighten.
Tighten.
Replace sealant.
Replace.

Replace.
Tighten.
Tighten.
Replace,
Replace.
Replace sealant.

Remove carbon and replace rings.
Repiace or rebore cylinder, and
replace piston.

Replace piston and ring.
Reposition ring gap.

Replace.

Replace.

Low oil pressure

Improper oil viscosity

Malfunctioning oil pressure switch
Not enough oil

Clogged oil strainer

Functional deterioration of oil pump
Worn oil pump relief valve

Excessive clearance in various sliding
parts

o & & & 0 8

Use oil of proper viscosity.
Replace.

Replenish.

Clean.

Replace.

Replace.

Replace worn parts.

85F00-6-9-1
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Condition

Possible Cause

Correction

Engine noise

Note: Before check-
ing the mechanical
noise, make sure
that:

e Ignition timing is

e Specified spark
plug is used.

e Specified fuel is
used.

properly adjusted.

Valve noise

Faulty hydraulic valve lash adjuster
Worn valve stem and guide

Weak or broken valve spring
Warped or bent valve

Loose camshaft housing bolts

Piston, ring and cylinder noise

Worn piston, ring and cylinder bore

Connecting rod noise

Worn crank pin bearing
Worn crank pin

Loose connecting rod nuts
Low oil pressure

Crankshaft noise

Low oil pressure
Worn crankshaft journal bearing
Worn crankshaft journal

Loose bearing cap bolts
Excessive crankshaft thrust play

Replace,
Replace.
Replace.
Replace.
Tighten to specification.

Rebore or replace cylinder.
Replace piston and ring.

Replace.

Repair by grinding or replace
crankshaft.

Tighten nuts to specification.
Previously outlined.

Previously outlined.

Replace.

Repair by grinding, or replace
crankshaft.

Tighten bolts to specification.
Replace thrust bearing.

85F00-6-10-1
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6A2-2 ENGINE MECHANICAL

GENERAL DESCRIPTION
ENGINE

The engine is a water-cooled, 60°V 6 cylinders, 4 The double overhead camshaft is mounted over
stroke cycle gasoline unit with its DOHC {Double the cylinder head; it is driven from crankshaft
overhead camshaft} valve mechanism arranged through timing chains, and no push rods are pro-
for "V type valve configuration. vided in the valve train system.

85F00-6A2-2-1
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted
under the crankshaft. Oil is drawn up through the
oil pump strainer and passed through the pump to
the oil filter.

The filtered oil flows into 3 paths in cylinder block.
In one path, oil reaches the crankshaft journal bear-
ings. Qil from the crankshaft journal bearings is
supplied to the connecting rod bearings by means
of intersecting passages drilled in the crankshaft,
and then injected from the big end of connecting
rod to lubricate piston, rings, and cylinder wall,

In other paths oil goes up to the cylinder heads and
lubricates valves and camshafts, etc., after pass-
ing through the internal oilway of camshafis.

An oil relief valve is provided on the oil pump. This
valve starts relieving oil pressure when the pres-
sure exceeds about 430 kPa (4.3 kg/cm?, 61.1 psi).

85F010-6A2-3-1



6A2-4 ENGINE MECHANICAL

CYLINDER BLOCK

The cylinder block is made of cast aluminum alloy
and has 6 cylinders arranged in "60° V" shape.
Acylindrical castiron sleeve is installed in each ¢yl-
inder.

CRANKSHAFT AND MAIN BEARINGS

A monoblock crankshaft made of forged steel is
supported by 4 main bearings which are of preci-
sion insert type. 6 crank pins on the crankshaft are
positioned as shown below.

Crank pins position

PISTONS, RINGS, PISTON PINS
AND CONNECTING RODS

The piston is cast aluminum alloy, and has two
compression rings {top and 2nd rings), and one oil
ring. |

The outer surface of the top ring is treated with ni-
triding and the 2nd ring is plated with hard chro-
mium for improvement in abrasion resistance.
The oil ring consists of two rails and one spacer.
Pins, made of chromium steel, have a floating fit in
the pistons and connecting rods. The connecting
rods are made of forged steel, and the rod bearings
are of precision insert type.

CYLINDER HEADS, VALVE TRAIN
AND HYDRAULIC VALVE LASH
ADJUSTERS

Cylinder heads are made of cast aluminum alloy
and one cylinder head has 3 combustion chambers
arranged in-line. The combustion chamber is pen-
taroof type {its section is trapezoid but the surface
has five faces and is shaped like a roof) and a spark
plug is positioned in the center of combustion
chamber and between intake ports and exhaust
ports.

85F00-6A2-4-1

The double overhead camshafts {intake and ex-
haust} driven by the crankshaft through the timing
chains are mounted on the cylinder heads. Each of
them has 6 cams and they operate the intake
valves and exhaust valves respectively via the hy-
draulic valve lash adjusters.

OPERATION OF HYDRAULIC VALVE LASH

ADJUSTER

The hydraulic vaive lash adjuster, located between

the camshaft and valve stem, is direct acting type.

With the engine oil delivered into it from the oil

pump, the adjuster operates as follows so as to ad-

justthe valve lash (clearance) to "0” automatically
at all time.

1. When the camshaft doesn’t push the bucket
body, the bucket body is pushed against the
cam and the body against the stem by the
plunger spring force. In this state, the valve lash
is keptto ”0”. (At "0” valve lash, the oil pressure
becomes equal in the chambers “A” and "B”,
and the check ball closes the passage between
these two chambers.)

2. When the cam crest of the camshaft starts push-
ing the bucket body, the bucket body and plung-
er are pushed downward and at the same time
the body is pushed upward by the counter force
from the valve stem. As a result, the chamber
"B"” is compressed and the pressure rises high.
Then the oil in the chamber "B” leaks through
the slight clearance between the body and
plunger. However, as the compression time is
very short, the volume hardly changed and thus
the bucket body, plunger and body, substantial-
ly as one unit, push down the valve stem to open
the valve.

3. When the push of the cam crest of the camshaft
against the bucket body is over, the operation as
described in above 1 starts again. As the oil
pressure in the chamber “B” is lower than that
in “A” (for the oil inthe chamber “"B” under high
pressure has leaked graduaily in above 2}, the
oil pressure in the chamber "A” pushes the
check ball open to allow the oil to flow from the
chamber "A” to chamber “B” till the oil pres-
sure becomes equal between the two cham-
bers.
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1. Camshaft 6. Plunger 11. Plunger spring 15. Qil flow
2. Cylinder head 7. Body 12. Chamber "A*

3. Valve stem 8. Check ball 13. Chamber “B”

4. Qil gallery 9. Check ball spring 14. Direction of camshaft

5. Bucket body 10. Check ball cage rotation
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Camshaft (EX)

Valve lash adjuster
Oil gallery

Valve spring

Valve spring seat
Valve spring retainer
Valve stem seal
Valve stem (EX)
Valve guide

PCRNBHO A LN

86F00-6A2-5-1



6A2-6 ENGINE MECHANICAL

1. Ignition coil
2. Spark plug

85F00-6A2-6-2

60A20-6A2-6-3

85F00-6A2-6-4

ON VEHICLE SERVICE
COMPRESSION CHECK

Check compression pressure on all 6 cylinders as follows:
1) Warm up engine.
2) Stop engine after warming up.
3) Disconnect ighition coil harness connectors
4} Remove ignition coils, and ignition coil cover.
5} Remove all spark plugs.
8) Disconnect fuel pump relay coupler.
7) Install special tool (Compression gauge) into spark plug
hole.

Special Tool

{A): 09915-64510
(B}: 09915-64530
{C}: 09915-67010

8) Disengage cliutch (to lighten starting load on engine) for
M/T vehicle, and depress accelerator pedal all the way to
make throttle fully open.

9) Crank engine with fully charged battery, and read the
highest pressure on compression gauge.

NOTE:
For measuring compression pressure, crank engine at least
400 r/ min. by using fully charged battery.

Compression pressure

Standard: 14.0 kg/em? (199.0 psi, 1400 kPa)

Limit: 11.0 kg /em? {156.0 psi, 1100 kPa)

Max. difference between any two cylinders:
1.0 kg/cm? (14.2 psi, 100 kPa)

10) Carry out steps 7}, 8} and 9) on each cylinder to obtain 6
readings.
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ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good

indicator of the condition of the engine. The vacuum checking

procedure is as follows:

1) Warm up engine to normal operating temperature and
make sure that engine idle speed is within specification.

77500-8A2-7-1

A 1. Intake 2) Stop engine and disconnect vacuum hoses from intake col-
collector : .
2. EVAP canister lector to EVAP_ canister purge valve. N
purge valve 3) Connect special tools {(Vacuum gauge and hose joint) to

vacuum hose of intake manifold side.

Special Tool

{(A): 09915-67310
{B): T joint

{C): 09918-08210

86F00-8A2-7-2
4) Start engine and run engine at specified idle speed, and
read vacuum gauge. Vacuum should be within specifica-
tion.

Vacuum specification: 40 -50 cm Hg
(sea level} {15.7 - 19.7 in.Hg)
at 800 r/min

85F00-6A2-7-3
5) After checking, remove vacuum gauge and hose joint.
6) Connect vacuum hoses to intake collector and EVAP canis-
ter purge valve.

85F00-6A2-7-4
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85F00-6A2-8-1

85F00-6A2-8-3

85F00-6A2-8-4

85F0Q-6A2-8-5

OIL PRESSURE CHECK

NOTE:
Prior to checking oil pressure, check the followings.
& Qil level in oil pan,
If oil level is low, add oil up to Full level hole on oil leve! gauge.
o Qil quality.
If oil is discolored, or deteriorated, change it.
For particular oil to be used, refer to Section 0B.
¢ Oil leaks.
If leak is found, repair it.

1) Remove oil pressure switch from cylinder block.

2) Install special tool (Oil pressure gauge) to vacated threaded
hole.

Special Tool
(A): 09915-77310

3) Start engine and warm it up to normal operating tempera-
ture.

4} After warming up, raise engine speed to 4,000 r/min and
measure oil pressure.

Oil pressure specification:
390 - 470 kPa (3.9 - 4.7 kg/cm?, 55.5 — 66.8 psi) at
4,000 r/min (rpm)

5) After checking oil pressure, stop engine and remove oil
pressure gauge.

6) Before reinstalling oil pressure switch, be sure to wrap its
screw threads with sealing tape and tighten switch to speci-
fied torgue.

Tightening Torque

(a): 14 N'm (1.4 kg-m, 10.0 Ib-ft)

NOTE:

If sealing tape edge is bulged out from screw threads of
switch, cut it off,

7) Start engine and check oil pressure switch for oil leakage.
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85F00-6A2-9-1

B0A20-6A2-11-2

60A20-6A2-11-3

60A20-6A2-11-4

AIR CLEANER ELEMENT

This air cleanerelement is of dry type. Note that it needs clean-
ing according to the following method.

REMOVAL
1} Remove air cleaner cap.
2} Remove air cleaner element.

INSPECT
Check element for dirt.

CLEAN
Blow off dust by blowing compressed air from air outlet side

of element (i.e., the side facing up when installed in air cleaner
case).

INSTALLATION
1) Install element to air cleaner box.
2) Install air cleaner cap.
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THROTTLE BODY AND INTAKE MANIFOLD

Air cleaner box

Intake air hose

Intake air pipe

Surge tank pipe

Intake manifold
Throttle body

Intake collector

Air temperature sensor

1.
2.
3.
4.
5.
8.
7.
8.

85F00-6A2-10-1

60A20-6A2-13-3

1. Radiator
2. Radiator drain plug

2

%

85F00-6A2-10-5

REMOVAL
1} Release fuel pressure in fuel feed line by referring to Sec-
tion 6.

CAUTION:
This work must not be done when engine is hot. If done
so, it may cause adverse effect to catalyst.

2} Disconnect negative cable at battery.

3) Drain coolant.

WARNING:

To help avoid danger of being burned, do not remove
drain plug and radiator cap while engine and radiator are
still hot. Scalding fluid and steam can be blown out un-
der pressure if plug and cap are taken off too soon.

4} Remove strut tower bar.
5} Remove air temperature sensor.




ENGINE MECHANICAL 6A2-11

1 1. Intake air pipe
2. Surge tank pipe

1. Accelerator cable
2. AJT throttle cable

3. Water hose

B85F00-6A2-11-2

- LB ONSR
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1. Coupler of injection wire
2. Brake booster hose

85F00-6A2-11-3

3. [AC valve coupler
1. TP sensor 4, Earth wires
2. MAFsensor 5, Clamp bracket

85F00-6A2-11-4

Heater hose

1. EVAP canister purge valve 5.

2. EGRvalve 6. PCV hose

3. EGR pipe 7. Water hose
u EVAP canister purge valve hose 8. Breather hose

86F00-6A2-11-5

6) Remove air cleaner upper case, intake air hose, intake air
pipe and surge tank pipe as one component. Do not disas-
semble them, when removing and reinstalling.

7) Disconnect accelerator cable and A/T throttle cable (For
A/T vehicle) from throttle body.
8) Disconnect water hoses from throttle body.

8) Disconnect couplers of injector wire.
10} Disconnect brake booster hose from intake manifold.

11) Disconnect couplers of TP sensor, MAF sensor and [AC
valve,

12) Disconnect earth terminal from intake collector.

13) Remove clamp from intake collector.

14) Disconnect couplers of EVAP canister purge valve and
EGR valve.

15} Disconnect PCV hose of from cylinder head cover.
Disconnect breather hoses from throttle body or cylinder
head cover.

16} Disconnect hoses of EVAP canister purge valve and heat-
er.

17) Remove EGR pipe.
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3. Fuel return hose
4. EVAP canister hose

1. Heater hose
2. Fuel feed hoss

85F00-6A2-12-1

1. Throttle body
2. Intake collector
3. Intake manifold

1. IAC valve hose
2. Throttle body

85F00-6A2-12-3

85F00-6A2-12-4

18) Disconnect hoses of heater, EVAP canister, fuel feed and
fuel return.

19) Remove throttle body and intake collector from intake
manifold.

20} Disconnect hoses of IAC valve and EVAP canister purge
valve from intake collector.

21} Remove throttle body from intake coliector.

22} Remove IAC valve, EGR valve and EVAP canister purge
valve from intake collector.

23) Remove intake manifold bolts (6 pc.) and nuts {6 pc.).
24) Remove intake manifold.
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1. Gasket

86F00-6A2-13-1

1. Intake manifold
(a)

1. Intake collector
2. Throttle body

85F00-6A2-13-3

1. IAC valve 4, EVAP canister
2. EGRvalve purge valve hose
3. EVAP canister 5. IAC valve hose
purge vaive 6. Clamp
85F00-6A2-13-4

1. Heater hose
2. Fuel feed hose

3. Fuel return hose
4. EVAP canister hose

B5F00-6A2-13-5

INSTALLATION

1) Install new intake manifold gaskets to cylinder heads.
® Use new gaskets.

2) install intake manifold.
Tighten bolts and nuts to specified torque.

Tightening Torque
{a): 23.0 N'm (2.3 kg-m, 16.5 Ib-ft)

3} Install throttle body to intake collector with new throttle
body gasket.
Tighten bolts and nuts to specified torque.

4) Install IAC valve, EGR valve, EVAP canister purge valve,
clamps and each hoses to intake collector and throttle
body.

e Use new gasket, if equipped.

5) Install throttle body and intake collector to intake manifold

with intake collector gaskets.

6) Connect hoses of heater, EVAP canister, fuel feed and fuel
return.
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1. EVAP canister purge valve
2. EGR valve
3. EGH pipe

4. EVAP canister purge valve hose

Heater hose
PCV hose
Water hose
Breather hose

e

86F00-6A2-14-1

1. TP sensor coupler
2. MAF sensor coupler
3. IAC valve coupler

4. Earth wires
5. Clamp bracket

85F00-6A2-14-2

1. Injector wire
2. Brake booster hose

85F00-6A2-14-3

1. Accelerator cable
2. A/Tthrottle cable
3. Water hose

85F00-8A2-14-4

1
1. Intake air pipe
2. Surge tank pipe

85F00-6A2-14-5

7) Install EGR pipe with new gaskets.
8) Connect hoses of EVAP canister purge valve and heater.
9) Connect hoses of PCV, breather and water.
10} Connect couplers of EVAP canister purge valve and EGR
valve.
Fix wire harness with clamps.

11) Install clamp to intake collector.
12) Connect earth terminal to intake collector.
13} Connect couplers of TP sensor, MAF sensorand IAC valve.

14} Connect brake booster hose to intake manifold.
15) Connect couplers of injector wire.

16) Connect water hoses to throttle body.
17) Connect accelerator cable and A/T throttle cable (For A/T
vehicle) to throttle body.

18} install surge tank pipe to intake manifold with new gaskets
and intake air pipe to throttle body.
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A
ol

1. Strut tower bar

85F00-6A2-15.1

85F00-6A2-15-2

19} Install air cleaner upper case
20} Install air temperature sensor (ATS) to air cleaner box.
21} Install strut tower bar.

Tighten bolts and nuts to specified torque.

Tightening Torque
(c): 25 Nem (2.5 kg-m, 18.0 Ib-it}

22) Check to ensure that all removed parts are back in place.
Reinstall any necessary patts which have not been rein-
stalled.

23) Refill cooling system, referring to Section 6B.

24) Connect negative cable at battery.

25) Uponcompletion ofinstallation, verify thatthere is nofuel
leakage at each connection according to procedure de-
scribed in p. 6-3.
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1. Exhaust manifold
2. Exhaust manifold cover
3. Exhaust No.1 pipe

EXHAUST MANIFOLD

WARNING:

To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed af-
ter system has cooled off.

B85FG0-8A2-16-1

1. Exhaust manifold

2. Exhaust manifold cover
3. Qil level gauge guide

. Mateh mark

1. Stiffener
2. Exhaust No.1 pipe

85F00-6A2-16-5

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect oxygen sensor lead wires at couplers.

3) Remove oil level gauge guide.

4) Disconnect EGR pipe from RH bank exhaust manifold.

5) Remove exhaust manifold covers from exhaust mani-
folds.

6} Hoist vehicle.

7} Before disconnecting propeller shaft, put match mark on
joint flange and propeller shaft to facilitate their installa-
tion as shown in figure.

8) Disconnect propeller shaft from front differential.

9} Remove exhaust No.1 pipe nuts and stiffener bolt.
10) Remove exhaust manifolds and their gaskets from cylin-
der heads.
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INSTALLATION
o) % 1} Install manifold gaskets to cylinder heads and No.1 pipe

gasket to exhaust No.1 pipe.
: A - ¢ Use new gaskets.
('Y\'J 2) Install exhaust manifolds.
o ; Tighten manifold nuts to specified torque.

Tightening Torque
(a): 30 N'm {3.0 kg-m, 21.5 [b-ft)

1
1. Exhaust manifold
85F00-6A2-17-1

3) Install exhaust No.1 pipe.
Tighten exhaust No.1 pipe bolts and nuts to specified

torque.
o
Tightening Torque
O {b): 50 N'm (5.0 kg-m, 36.0 |b-ft)

1. Exhaust manifold
2. Exhaust No.1pipe

4) Reverse removal procedure to install propeller shaft.
e When installing propeller shaft, align match mark.
® Use following specification to torque universal joint
flange.

Tightening Torque
{c): 55 N'm (5.5 kg-m, 40.0 Ib-ft}

. Match mark

85F00-6A2-17-4
1. Exhaust manifold 5} Connect EGR pipe to RH bank exhaust manifold.
2. Exhaust manifold cover J 6) Install exhaust manifold covers.

3. Oilievel gauge guide
7) Install oif level gauge guide.
® Use new O-ring.
8) Connect oxygen sensor lead wire couplers.
Be sure to clamp its lead wires.
9) Connect negative cable to battery.
Upon completion of installation, start engine and check
that no exhaust gas leakage exists.

85F00-6A2-17-5
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85F00-6A2-18-1

1. Cylinder head cover
2. Nut

3. Seal washer

4. Cylinder head cover
gasket

85F00-6A2-18-2

LH cylinder
BZ7A: Areato apply sealant “A”

85F00-6A2-18-3

RH cylinder
FZA: Areato apply sealant "A”

G __Of

1. Cylinder head cover 3, Seal washer

2. Nut 4. Cylinder head cover gasket

85F00-6A2-18-5

CYLINDER HEAD COVERS

REMOVAL

1} Remove throttle body and intake manifold.
Refertoitem “THROTTLE BODY AND INTAKE MANIFOLD”
in this section for removal.

2} Remove ignition coil covers.

3) Disconnectignition coil couplers and remove ignition coils.

4} Remove cylinder head covers.

INSTALLATION

1} Clean sealing surfaces on cylinder heads and covers.

2} Remove oil, old sealant, and dust from sealing surfaces. Af-
ter cleaning, apply sealant "A"” to cylinder heads sealing
surface area as shown in figure.

“A": Sealant 99000-31150

3) Install cylinder head cover gaskets to head covers.
e lUse new gaskets.
4} Install cylinder head covers to cylinder heads.

5) Tighten nuts to specified torque.
¢ Use new seal washers.

Tightening Torque
{(a): 10.5 N'm {1.1 kg-m, 7.5 Ib-ft}

8) Install ignition coils and connect ignition coil couplers.

7) Install ignition coil covers.

8) Install throttle body and intake manifold.
Refer to item “"THROTTLE BODY AND INTAKE MANIFOLD”
in this section for installation.



ENGINE MECHANICAL 6A2-19

Upper oil pan

Lower oil pan

Oil pump strainer 4
Bracket
O-ring
Drain plug
Gasket

Noe@mRwhe

B85F00-6A2-19-1

1. Differential housing 1
2. Differential
3. Oilpan

85F00-6A2-19-2

X: Disconnection points
1. Tierod

2. Centerarm
3. Idlerarm

85F00-6A2-19-3

1. Upper ¢il pan 3
2. Lower cil pan
3. Drain plug

B5FO0-6AZ-19-4

85F00-8A2-19-5

OIL PAN AND OIL PUMP STRAINER

REMOVAL

1) Raise vehicle and remove both front wheels.

2) Remove front differential housing with differential from
chassis. Refer to Section 7E for removal.

3) Remove tie rod, center arm and idler arm.
Refer to Section 3B2 of service manual mentioned in the
FOREWORD of this manual for removal.
Disconnection points are marked with X in figure.

4) Drain engine oil by removing drain plug.

5} Remove lower oil pan from upper oil pan.

6} Remove oil strainer bracket.

7} Remove radiator outlet pipe from upper ocil pan.

8) Remove upper oil pan according to following procedure.
Lower upper oil pan untii it stops by way of cross member
and oit pump strainer and keep it at that position temporari-
ly.

With wrench inserted between upper oil pan and crank
case, and oil pump strainer mounting bolt removed, re-
move oil pump strainer.

Then remove upper oil pan from temporarily supported
position.
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CLEAN
1) Inside of oil pan and oil pump strainer screen.

1. Qil strainer
2, Screen

B5F00-6A2-20-1

2) Clean sealing surface on upper oil pan, lower oil pan and
crank case.
Remove oil, old sealant, and dust from sealing surface.

INSTALLATION

1) Install oil pump strainer to oil pump with new O-ring.

Tightening Torque
{a): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

1. Qil pump
2. Qil pump
strainer

2) Install new O-ring to lower crankcase as shown in figure.

2. Lower crankcase side
3. Upper oil pan side

85F00-8A2-20-4

3) Apply sealant “A” to upper oil pan sealing surface area as
shown in figure.

"A”: Sealant 99000-31150
4) Install upper oil pan to crank case.

Tightening Torque
{b): 71 N'm (1.1 kg-m, 8.0 Ib-ft)
{¢): 23.0 N'm {2.3 kg-m, 16.5 Ib-ft)

85F00-6A2-20-5
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1. Upper oil pan
2. OQil pump strainer
3. Bracket )

I3

2

B5F00-6A2-21-1

86F00-6A2-21-2

1. Gasket
2. Drain plug

85F00-6A2-21-3

85F00-6A2-21-4

5) Install bracket to oil pump strainer and upper oil pan.

Tightening Torque
{d): 11 Nem (1.1 kg-m, 8.0 Ib-ft)

6) Apply sealant "A" to lower oil pan sealing surface area as
shown in figure.

"A": Sealant 99000-31150
7) Install lower oil pan to upper oil pan.

Tightening Torque
{e): 11 N'm {1.1 kg-m, 8.0 Ib-ft)

8) Install gasket and drain plug to oil pan.

Tightening Torque
{f): 34.0 N'm (3.4 kg-m, 24.5 Ib-ft}

9) install radiator outlet pipe to upper oil pan.

10} Install tie rod, center arm and idler arm.
Refer to Section 3B2 of service manual mentioned in
FOREWORD of this manual for installation.

11) Install front differential housing according to installation
procedure described in Section 7E.

12} Refill front differential housing with gear oil, referring to
Section 7E.

13) Refill engine with engine oil, referring to item "ENGINE
OIL CHANGE" in Section 0B.

14) Check wheel alignment, referring to SECTION 3.
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TIMING CHAIN COVER

REMOVAL
1) Disconnect negative cable at battery.
2} Drain engine oil.
3} Drain coolant.
4) Remove throttle body and intake manifold.
. Timing chain cover Refer to item “THROTTLE BODY AND INTAKE MAN-

. ] . . .
T e ot IFOLD” in this section for removal.

. Qil seal
. O-ring

85F00-6A2-22-1

5) Remove cylinder head covers.
Refertoitem "CYLINDER HEAD COVER” inthis section for
removal,

6) Remove cooling fan, fan clutch and water pump pulley.
Refer to Section 6B for removal.

7} Remove radiator.
Refer to Section 6B for removal.

8) Remove thermostat cap.
Refer to Section 6B for removal,

85F00-6A2-22-2
9) Remove P/S pump (A/C compressor} drive belt,

Refer to Section 6B for removal.

10} Remove water pump drive belt.
Refer to Section 6B for removal.

11) Remove P/S pump and P/S pump bracket.
Refer to Section 3B3 for removal.

12) Raise vehicle.

13) Remove oil pan.
Refer to item "OIL PAN AND OIL PUMP STRAINER” in this

section for removal,
85F00-BA2-22-3

14} Remove crankshaft puliey bolt.
To lock crankshaft pulley, use special tool {camshaft
pulley holder) with it as shown in figure

Special Tool
(A): 09917-68221

CAUTION:
Be sure to use the following bolt for fixing special tool
to crankshaft pulley.

I
2 por P }:(O ' @E Bolt size: M8, P1.25 ¢ = 45 mm
]

3. Wrench Strength: 7T
85F00-6A2-22-4

15} Remove crankshaft pulley.
To remove crankshaft pulley, use special tools (Steering
wheel remover, Bearing puller attachment} with it as
shown in figure.

Special Tool
(B): 09944-36011
(C): 09926-58010

1. Crankshaft pulley 16) Remove timing chain cover.

85F00-6A2-22-5
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85F00-6A2-23-1

1. Timing chain cover
2. Oil seal

85F00-6A2-23-2

85F09-6A2-23-3

t. Crankshaft pulley
2, Bolt
3. Wrench

85F00.6A2-23-4

CLEAN

e Clean sealing surface on timing chain cover, crank case, cyl-
inder block and cylinder heads.
Remove oil, old sealant, and dust from sealing surface,

INSPECTION
e Check 0il seal lip for fault or other damage.
Replace as necessary.

NOTE:

When installing new oil seal, top it in until its surface is flash
with edge of timing chain cover.

To install oil seal, use special tool (bearing installer).

Special Tool
{D): 09913-75510

INSTALLATION

Reverse removal sequence to install timing chain cover noting
following points.

1) Apply sealant “A" to timing chain cover sealing surface
area as shown in figure.
“A"”: Sealant 99000-31150

2} Apply engine oil to oil seal lip and water pump O-ring, then
install timing chain cover.
Tightening Torque
{d): 11.0 N'm (1.1 kg-m, 7.5 lb-ft)

3) Install crankshaft pulley.
To lock crankshaft pulley, use special tool {camshaft pulley
holder} with it at shown in figure.
Special Tool
(A): 09917-68221

CAUTION:

Be sure to use the following holt for fixing special tool to
crank pulley.

Bolt size: M8, P1.25 £ = 45 mm

£ Strength: 7T

Tightening Torque
{a): 150 N'm {15 kg-m, 108.5 1b-ft}
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3

2. Crankcase

1. Qil pump ass'y
2. Qil pump chain guide
3. Qil pump chain
4. Bolt
85£00-6A2-24-1
1. Gil pump

85F00-6A2-24-3

apwh-~

Oil pump case No.1
Qil pump case No.2
Relief valve

Relief spring
Retainer

88FO0-6A2-24-4

OiL PUMP

REMOVAL

1} Disconnect negative cable at battery.

2} Drain engine oil.

3) Drain coolant.

4) Remove oil pan, oil pump strainer and timing chain cover.
Refer to item “TIMING CHAIN COVER” in this section.

5) Loosen oil pump chain guide boits.

6} Remove oil pump from crank case.

CAUTION:

Do not remove oil pump sprocket or bolt.
Otherwise, oil pump sprocket and/or oil pump
rotor shaft might be damaged.

DISASSEMBLY

® Disassembile oil pump as shown in figure.

CAUTION:

Do not remove oil pump sprocket or bolt.
Otherwise, oil pump sprocket and/or oit pump
rotor shaft might be damaged.

INSPECTION

e Check outer rotor, inner rotor and oil pump cases for exces-
sive wear or damage.

¢ Check relief valve for excessive wear or damage.
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85F00-6A2-25-1

Lo od i

Qil pump case No.1
Outer rotor

Inner rotor
Thickness gauge

85F00-6A2-25-3

Qil pump case No.1
QOuter rotor
Inner rotor
Thickness gauge
Straightedge

b

85F00-6A2-25-4

85F00-6A2-26-5

e Measure free length and tension of oil relief spring.

ftemn Standard

63.5 mm
{2.5in.)

86.0 N for
52.0 mm
8.6 kg for
52.0 mm
62.21b/
2.05in.

Spring free length

Spring preload

¢ Measure clearance of oil pump rotor and oil pump case.

Radial Clearance

Check radial clearance between outer rotor and case, using
thickness gauge,

If clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between
outer rotor and case: 0.15 mm (0.0059 in.)

Side Clearance
Using straightedge and thickness gauge, measure side
clearance.

Limit on side clearance: 0.11 mm (0.0043 in.)

ASSEMBLY

1) Wash, clean and then dry all disassembled parts.

2) Apply thin coat of engine oil to inner and outer rotors, and
inside surfaces of oil pump case.
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1. Qil pump chain guide

85F00Q-6A2-26-3

85F00-6A2-26-4

3) Install oif pump. After installing oil pump check to be sure
that rotor turns smoothly by hand.

Tightening Torque
{a), (b): 12.0 N'-m (1.2 kg-m, 8.5 Ib-ft)

INSTALLATION
1) Install oil pump to crank case.

Tightening Torque
(¢}, {(d): 23.0 N'm (2.3 kg-m, 16.5 Ib-ft)

2) Hand-tighten oil pump chain guide bolts.

3} Totake up slack of oil pump chain, push center of oil pump
chain guide with aforce of0.5t0 0.6 N (60-60g,0.11-0.13
Ib} then tighten oil pump chain guide bolts to specified
torque.

Tightening Torque
(e): 11 N'm (1.1 kg-m, 7.5 Ib-ft)

4) Install timing chain cover, oil pump strainer and oil pan.
Refer to item “TIMING CHAIN COVER"” in this section.
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LH BANK 2ND TIMING CHAIN AND CHAIN TENSIONER

LH bank 2nd timing chain

Timing chain tensioner adjuster No.3
LH bank intake camshaft sprocket

LH bank exhaust camshaft sprocket
Camshaft sprocket bolt

Timing chain guide No.4

Timing chain guide No.5

Idler sprocket No.2

ONOAHRWON

85F00-6A2-27-1

REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.
Refertoitem "TIMING CHAIN COVER” in this section for re-
moval.
B) Turn crankshaft to meet following condition.
e Key (D on crankshaft positions as shown.
e Arrow mark on idler sprocket No. 2 @ points the center
of crankshaft.
® The marks on sprockets (3) match with marks on cylin-
der head.
Note that this step must be followed for reinstallation of
timing chain.

85F00-6A2-27-4
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6) Remove timing chain tensioner adjuster No.3.
To remove it, slacken LH bank 2nd timing chain by turning
intake camshaft counterclockwise a little while pushing
back pad.

7) Remove LH bank intake and exhaust camshaft sprocket
bolts.
To remove it, fit a spanner to hexagonal part at the center
of camshaft to hold it stationary.

1. 1H bank intake camshaft sprocket
2. LH bank exhaust camshaft sprocket
3. Hexagonal part of camshaft

86F00-6A2-28-2

8) Remove LH bank exhaust camshaft sprocket.

CAUTION:

® Removing sprocket from camshaft may cause cam
to turn, resulting in damage to valve and piston. To
prevent this, when removing sprocket, hold cam-
shaft stationary by using a spanner at its hexagonal
part.

85F00-6A2-28-3
9) Remove LH bank intake camshaft sprocket.

85F00-8A2-28-4

10) Remove LH bank 2nd timing chain.

85F00-6A2-28-5
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3

1. Timing chain guide No.4
2, Timing chain guide No.5
3. Shoe

85F00-6A2-29-1

B5F0Q-6A2-29-2

85F00-6A2-29-3

1. Shoe

85F00-6A2-29-4

1. Llatch
2. Tooth surface

B5F00-6AZ-29-5

INSPECTION

Timing chain guide No.4 and No.5
® Check shoe for wear or damage.

Camshaft sprocket

® Check teeth of sprocket for wear or damage.

Timing chain

® Check timing chain for wear or damage.

Tensioner adjuster No.3

® Check shoe for wear or damage.

and latch functions properly.

® Check that latch and tooth surface are free from damage
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rank timing Bulley key
{ 2. Ciljet

1. Il:ci:|>er sprocket No.2
2. mark
3. Crankshaft

85F00-6A2-30-2

1. Timing chain guide No.4
2. Bolts

f

Knock pin of LH bank intake camshaft
Knock pin of LH bank exhaust camshaft
Match mark of intake side

Match mark of exhaust side

pwN=

85F00-6A2-30-4

1. Yellow plate
2. Match mark of LH bank 2nd timing chain

85F00-6A2-30-5

INSTALLATION
1} Check timing mark on crankshaft as shown in figure.

2) Check timing mark on idler sprocket No.2 as shown in fig-
ure.

3) Install timing chain guide No.4.

Tightening Torque
{a): 11 N'm (1.1 kg-m, 7.5 Ib-ft)

4) Check that knock-pins of intake and exhaust camshafts are
aligned with match marks on cylinder head as shown in fig-
ure.

5) Install by aligning match marks on yellow plate of LH bank
2nd timing chain and idler sprocket No.2.
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1. Silver plate

2. Arrow mark on intake camshaft timing sprocket
3. Arrow mark on exhaust camshaft timing sprocket
4. Sprocket bolt

85F00-6A2-31-1

86F00-6A2-31-3

1. Timing drain tensioner adjuster No.3

B5FG0-6A2-31-4

85F00-6A2-21-5

6) Install sprockets to intake and exhaust camshafts byalign-
fng silver plate of LH bank 2nd timing chain, match marks
on intake sprocket and exhaust sprocket respectively.

CAUTION:

Do not turn camshaft more than necessary.

If turned excessively, valve and piston may get dam-
aged.

7) Install LH bank intake and exhaust camshaft timing
sprockets.
To install it, fit a spanner to hexagonal part at the center
of camshaft to hold stationary.

Tightening Torque
{b}: 80 N-m (8.0 kg-m, 57.5 Ib-ft)

8) With latch of tensioner adjuster No.3 returned and plung-
er pushed back into body, insert stopper {pin) into set
hole.

After inserting it, check to make sure that plunger will not
come out.

9) Install timing chain tensioner adjuster No.3

Tightening Torque

{c): 25 N'm {2.5 kg-m, 18.0 Ib-ft)
(d}: 45 N'm (4.5 kg-m, 32.5 Ib-ft)
Tightening order: 1) - @) —+@)

10) Pull out stopper (pin) from set hole.
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11} Turn crankshaft two rotations clockwise then align timing
mark on crankshaft and timing mark on cylinder block as
shown in figure.

Check each other timing marks that align them shown in
figure.

85F00-6A2-32-1

1. Crank timing pulley key

2, Oil jet

3. Timing mark of RH bank 1st timing chain sprocket

4. Timing mark of RH bank 1st timing chain

5. Timing mark or LH bank 2nd timing chain intake sprocket

6. Timing mark of LH bank 2nd timing chain

7. Timing mark of LH bank 2nd timing chain exhaust sprocket

8. Timing mark of LH bank 2nd timing chain

9. Timing mark of RH bank 2nd timing ¢chain intake sprocket
10. Timing mark of RH bank 2nd timing chain exhaust sprocket

85F00-6A2-32-2

12) Apply oil to timing chains, tensioner adjusters sprockets,
and guides.

13} Install timing chain cover, oil pan, front differential hous-
ing, P/S system, cooling system, intake manifold with
throttle body and other parts.

14} Refill cooling system, P/S system, front differential and
engine with each oil/fluid.

15} Check wheel alignment, referring to SECTION 3.

16} Verify that there is no fuel leakage, water leakage and oil

leakage at each connection.
85F00-6A2.32.5
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18T TIMING CHAIN AND CHAIN TENSIONER

1. st timing chain

2. Timing chain tensicner adjuster No.1

3. RH bank 1st timing chain intake camshaft sprocket
4. 1st timing chain crankshaft sprocket

5. ldler sprocket No.2

6. Shaft

7. Idler sprocket No.1

8. Shaft

9. Washer .
10. Timing chain tensioner
11, Timing chain guide No.1
12. Timing chain guide No.2 o Ib

85F00-6A2-33-1
REMOVAL
1) Disconnect negative cable at battery.
2) Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.
Refertoitem “TIMING CHAIN COVER” in this section for re-

moval.

85F00-6A2-33-5
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85F00-6A2-34-1

85F00-6A2-34-2

1. RH bank 1st timing chain intake camshaft sprocket
2. RH bank intake camshaft
3. Hexagonal part of camshaft

B5F00-6A2-34-4

85F00-6A2-34-6

5) For reinstallation of timing chain, align 8 timing marks as
shown in figure by turning crankshaft.

6) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for removal.

7) Remove timing chain guide No.1.

8) Remove timing chain guide No.2.

9) Remove timing chain tensioner adjuster No.1.
10) Remove idler sprocket No.1 and 1st timing chain.
11) Remove idler sprocket No.2 and sprocket shaft.
12) Rermove timing chain tensioner.

13) Remove RH bank 1st timing chain intake camshaft sprock-
et bolt. To remove it, fit a spanner to hexagonal part at the
center of camshaft to hold it stationary.

14) Remove RH bank 1st timing chain intake camshaft sprock-
et.

15) Remove 1st timing chain crankshaft sprocket.
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“IF
1

1. Timing chain guide No.1
2. Timing chain guide No.2

85F00-6A2-35-1

1. Shoe

86F00-6A2-35-2

B5F00-6A2-35-3

85F00-6A2-35-4

1. Bearing

85F00-6A2-35-5

INSPECTION
Timing chain guides No.1 and No.2.
® Check shoe for wear or damage.

Timing chain tensioner.
¢ Check shoe for wear or damage.

1st timing chain crankshaft sprocket.
® Check teeth of sprocket for wear or damage.

RH bank 1st timing chain intake camshaft sprocket.
® Check teeth of sprocket for wear or damage.

idler sprocket No.1
® Check teeth of sprocket for wear or damage.
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idler sprocket No.2
e Check teeth of sprocket for wear or damage.

85F00-6A2-36-1

1st timing chain
e Check timing chain for wear or damage.

85F00-6A2-36-2

Timing chain tensioner adjuster No.1
e Check that latch and tooth surface are free from damage
and latch functions properly.

1. Latch
2. Tooth surface

85F00-6A2-36-3
' INSTALLATION
1) Check timing mark on crankshaft as shown in figure.

1. Crank-timing pulley key
2. Qil jet

B5F00-6A2-36-4

2) Install 1sttiming chain crankshaft sprocket as shown in fig-
ure.

. Crankshaft
2. Crankshaft timing sprocket
3. Lower crankcase

85F00-6A2-36-5
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1. Knock pin of intake camshaft
2. Match mark

85F00-6A2-37-1

Q N
RH bank 1st timing chain intake camshaft sprocket
RH bank intake camshaft
Hexagonal part of camshaft
RH mark 5. Bolt

Pon

85F00-6A2-37-2

1. Timing chain
tensioner
Spacer l
RH bank cylinder &
head

wn

85F00-6A2-37-3

’1. \Si!ver pl'ate
2, Match mark on intake sprocket
3. RH bank cylinder head

85F00-6A2-37-4

85F00-6A2-37-5

3) Check timing mark on RH bank intake camshaft as shown
in figure.

4) Install RH bank 1st timing chain intake camshaft sprocket
noting following points.
e The sprocket should be set in such way that its RH mark
can be seen.
® Camshaft should be held stationary by using a spanner
at its hexagonal parts as shown in figure.

Tightening Torque
{a): 80 N-m (8.0 kg-m, 57.5 Ib-ft)

5) Install timing chain tensioner as shown in figure.

Tightening Torque
{b): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

6} Install 1st timing chain by aligning match marks on RH sil-
ver plate of 1st timing chain and RH bank 1st timing chain
intake camshaft sprocket,

7) Apply oil to bush of idler sprocket No.2.
8) Install idler sprocket No.2 and sprocket shaft.
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Silver plate
Match mark on intake sprocket
RH bank cylinder head

L=

1. Gold or Yellow plate
2, Match mark on crankshaft timing sprocket
3, Crankshaft

85F00-6A2-38-2

! 1. Plunger
2. Latch
3. Stopper

B5F00-6A2-38-4

1. Timing chain tensioner adjuster No.1
2. Timing chain tensioner
3. Stopper

85FD0-6A2-38-5

9} Install idler sprocket No.2 by aligning match marks on LH
silver plate of 1st timing chain.

10) Install crankshaft sprocket by aligning match marks on
gold or yellow plate of 1st timing chain and crankshaft
timing sprocket.

To install it, fit a spanner to hexagonal part at the center
of RH bank intake camshaft to turn a little.

CAUTION:

Do not turn camshaft more than necessary.

If turned excessively, valve and piston may get dam-
aged.

11) Apply oil to bearing of idler sprocket No.1.
12) Install idler sprocket No.1.

Tightening Torque
{c): 45 N'm1 (4.5 kg-m, 32.5 Ib-ft)

13) With latch of tensioner adjuster No.1 returned and plung-
er pushed back into body, insert stopper into latch and
body.

After inserting it, check to make sure that plunger will not
come out.

14} Install timing chain tensioner adjuster No.1.

Tightening Torque
{d): 11 N'm (1.1 kg-m, 7.5 Ib-ft)

15} Pull out stopper from adjuster No.1.
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16) Install timing chain guide No.1 and No.2.

Tightening Torque
(e): 11 N'm {1.1 kg-m, 7.5 |b-ft)

t. Timing chain guide No.2
2. Timing chain guide No.1
3. Spacer

B5F00-6A2-39-1

17} Check each aligned timing marks as shown in figure.

3. Match mark of RH bank 1st timing chain sprocket 5, Match mark of idler sprocket No.2
4. Silver plate (LH} of 1st timing chain 6. Silver plate (RH) of 1st timing chain

B

=t

7. Match mark of crankshaft timing sprocket 1. Cranktiming pulley key
8. Gold or Yellow plate of 1st timing ¢hain. 2. Oil jet

85F00-6A2-39-2
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85F00-6A2-40-1

85F00-6A2-40.2

18) Install LH bank 2nd timing chain.
Refer to item "LH BANK 2ND TIMING CHAIN AND TEN-

SIONER" in this section for installation.

19} Install timing chain cover.

Refer to item "TIMING CHAIN COVER” in this section for
installation.

20} Install oil pan, front differential housing, P/S system, cool-
ing system, intake manifold with throttle body and other
parts.

21) Refill cooling system with coolant, front differential with
gear oil, P/S system with specified fluid and engine with
engine oil.

22) Check wheel alignment referring to SECTION 3.

23) Verify that there is no fuel leakage, water leakage and oil
leakage at each connection.
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RH BANK 2ND TIMING CHAIN AND CHAIN TENSIONER

RH bank 2nd timing chain
Timing chain tensioner adjuster No.2

RH bank exhaust camshaft sprocket

RH bank 2nd timing chain intake camshaft sprocket
RH bank exhaust camshaft

RH bank intake camshaft

RH bank exhaust camshaft holder

RH bank intake camshaft holder

Timing chain guide No.3

DN BT RGN

85F00-6A2-41-1

REMOVAL
1} For reinstallation of timing chain, align 12 timing marks as
shown in figure by turning crankshaft.

B5F00-6A2-41-4
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85F00-6A2-42-1

85F00-6A2-42-2

85F00-6A2.-42-3

85F00-6A2-42-4

1. Shoe

85F00-6A2-42-5

2} Remove LH bank Znd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for removal.

3) Remove 1st timing chain.
Refer to item “1ST TIMING CHAIN AND CHAIN TENSION-
ER" in this section for removal.

4) Remove timing chain guide No.3.

5) Loosen camshaft housing bolts in such order as indicated
in figure and remove them.
6) Remove camshaft housings.

7) Remove RH bank intake camshaft, RH bank exhaust cam-
shaft, and RH bank 2nd timing chain as a set.

8) Remaove timing chain tensioner adjuster No.2,

INSPECTION
Timing chain guide No.3.
® Check shoe for wear or damage.
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85F00-6A2-43-1
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85F00-6A2-43-2

1. Shoe

85F00-5A2-43-3

1. Crank timing pulley key
2. Qiljet

85F00-6A2-43-4

1. 'I‘|m|'ngchain tensioner adjuster No.2
2. Engine front side

3. Water pump side

85F00-8A2-43-5

RH bank 2nd timing chain sprokets
® Check teeth of sprocket for wear or damage.

RH bank 2nd timing chain.
® Check timing chain for wear or damage.

Timing chain tensioner adjuster No.2.
¢ Check shoe for wear or damage.
e Check that plunger slides smoothly.

INSTALLATION
1} Check timing mark on crankshaft as shown in figure.

2) Apply oil to timing chain tensioner adjuster No.2.
3) Install timing chain tensioner adjuster No.2.

Tightening Torque
{a): 11 N'm (1.1 kg-m, 7.5 Ib-ft)
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86F00-6A2-44-1

1. Silver plate

2. Match mark of RH bank 2nd timing chain exhaust
camshaft sprocket

3. Match mark of RH bank 2nd timing chain intake
camshaft sprocket

85F00-6A2-44-2

1. RH bank intake camshaft
2. RH bank exhaust camshaft
3. Pin

85F00-6A2-44-3

FO‘ i Intake side
E: Exhaust side
ey //

Position from timing chain side

Timing chain side

@

85F00-6A2-44-4

BOF00-6A2-44-6

4) Apply oilto sliding surface of each camshafts and camshaft
fournals.

5) Install RH bank 2nd timing chain by aligning match marks
on silver plates of RH bank 2nd timing chain, RH bank 2nd
timing chain intake camshaft sprocket and RH bank 2nd
timing chain exhaust camshaft sprocket as shown in figure.

6) Install camshaft housing pins as shown in figure.

7} Check position of camshaft housings.
Embossed marks are provided on each camshaft housing,
indicating position and direction for installation. Install
housings as indicated by these marks.

8) After applying oil to housing bolts, tighten them temporari-
ly first. Then tighten them by following sequence as indi-
cated in figure. Tighten a little at a time and evenly among
bolts and repeat tightening sequence two or three times
before they are tightened to specified torque below.

Tightening Torque
12 N'm (1.2 kg-m, 8.5 |b-ft)
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T L
1.3 I

INNEEIEE

1. Timing chain guide No.3

85F0Q0-6A2-45-1

85F00-6A2-45-2

9} Install timing chain guide No.3.

Tightening Torque
(c): 11 N'm (1.1 kg-m, 7.5 Ib-ft}

10) Install 1st timing chain.

Refer toitem “1ST TIMING CHAIN AND CHAIN TENSION-
ER” in this section for installation.

11} Install LH bank 2nd timing chain.

Refer to item “I.LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for installation.

12) Install timing chain cover.

Refer to item "TIMING CHAIN COVER” for installation.

13) Install oil pan, front differential housing, P/S system, cool-
ing system, intake manifold with throttle body and other
parts.

14) Refill cooling system with coolant, front differential with
gear oil, P/S system with specified fluid and engine with
engine oil.

15) Check wheel alignment referring to SECTION 3.

16) Verify that there is no fuel leakage, water leakage and oil
leakage at each connection.
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OIL PUMP CHAIN

Qil pump chain

Qil pump drive sprocket
0il pump chain tensioner
{oil pump guide)

Wb

85F00-BA2-46-1

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove timing chain cover.
Refertoitem “TIMING CHAIN COVER” in this section for re-
moval.

85F00-6A2-46.4
5) Remove LH bank 2nd timing chain.
Refer to itemn “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for removal.
6} Remove 1st timing chain.
Refer to item “1S8T TIMING CHAIN AND CHAIN TENSION-
ER” in this section for removal.

85F00-6A2-46-6
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7) Put match marks to oil pump chain and oil pump sprocket.

1. Qil pump drive chain
2. Qil pump sprocket
3. Match mark

85F00-6A2-47-1

8} Remove oil pump chain guide,

85F00-6A2-47-2

9) Remove oil pump chain.

85FC0-6AZ-47-3
10} Remove oil pump drive sprocket.

85F00-6A2-47-4

85F00-6A2.47.5
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N

1. Shoe

85F00-6A2-48-1

85F00-8A2-43-2

85F00-6A2.48-3

85F00-6A2-48-4

1. Crankshaft
2. Qil pump drive sprocket
3. Crankcase

85F00-6A2-48-5

INSPECTION
Oil pump chain guide.
e Check shoe for wear or damage.

Oil pump drive sprocket.
e Check teeth of sprocket for wear or damage.

Oil pump sprocket
e Check teeth of sprocket for wear or damage.

Qil pump chain
e Check oil pump chain for wear or damage.

INSTALLATION
1} Install oil pump drive sprocket as shown in figure.
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1. Qi pump drive chain
2. Ol pump sprocket
3. Match mark

§5F00-6A2-49-1

1. Qil pump chain guide

85F00-6A2-49.2

85F00-6A2-43-3

2) Install by aligning match marks on oil pump chain and oil
pump sprocket.

3) Install oil pump chain guide and hand-tighten oil pump
chain guide bolts.

4) Totake up slack of oil pump chain, push center of oil pump
chain guide with a force of 0.5t0 0.6 N (50-60g,0.11-0.13
Ib) then tighten oil pump chain guide bolts to specified
torque.

Tightening Torque
(e} 11 N'm (1.1 kg-m, 7.5 ib-ft)

5) Install 1st timing chain.

Refertoitem "1ST TIMING CHAIN AND CHAIN TENSION-
ER” in this section for installation.

8} Install LH bank 2nd timing chain.

Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for installation.

7) Install timing chain cover.

Refer to item "TIMING CHAIN COVER” in this section for
installation.

8) Install oil pan, front differential housing, P/S system, cool-
ing system, intake manifold with throttle body and other
parts.

9) Refill cooling system with coolant, front differential with
gear oil, P/S system with specified fiuid and engine with
engine oil.

10} Check wheel alignment referring to SECTION 3.
11} Verify that there is no fuel leakage, water leakage and oil
leakage at each connection.
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CAMSHAFT AND VALVE LASH ADJUSTER
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85F00-6A2-51-1

LH bank side

85F00-6A2-51-2

Don't apply force

S

86F00-6A2-51-3

1. Engine oil

2. Valve lash adjuster

85F00-6A2-51-4

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine oil.

3) Drain coolant.

4) Remove timing chain cover.
Refer to item "TIMING CHAIN COVER” in this section for
removal.

5) Remove LH bank 2nd timing chain.
Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER" in this section for removal.

6) Remaove 1st timing chain.
Referto item "1ST TIMING CHAIN AND CHAIN TENSION-
ER" in this section for removal.

7) Remove RH bank camshafts.
Refer to item "RH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for removal.
8) Loosen LH bank camshaft housing bolts in such order as
indicated in figure and remove them.
9) Remove LH bank camshaft housings.
10) Remove LH bank camshafts.

11) Remove valve lash adjuster.

NOTE:

¢ Never disassemble hydraulic valve lash adjuster.

e Don't apply force to body of adjuster, oil in high pressure
chamber in adjuster will feak.

* Immerse removed adjuster in clean engine oil and keep it
there till reinstalling it so as to prevent oil leakage. If it is
left in air, place it with its bucket body facing down. Don‘t
place on its side or with bucket body facing up.

INSPECTION

Cam Wear

Using a micrometer, measure cam height. If measured height
is below its limit, replace camshaft.

Cam height Standard Limit
39.445 — 39.605 mm 39.400 mm
Intake cam (1.5530 — 1.5593 in.) (1.5512 in.)

Exhaust cam 39.428 - 38,688 mm 39.400 mm

86F00-6A2-51-5

(1.5523 — 1.5586 in.) (1.6512 in.)
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86F00-6A2-52-1

86F00-6A2-52-2

RH

LH

85F00-BA2-52-3

1. Gaging plastic
2. Scale

85F00-6A2-52-5

Camshaft Runout

Set camshaft betweentwo "V” blocks, and measure its runout
by using a dial gauge.

If measured runout exceeds below specified limit, replace
camshaft.

Runout limit 0.10 mm (0.0039 in.)

Camshaft Journal Wear

Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.

If any malcondition is found, replace camshaft or cylinder
head with housing. Never replace cylinder head without re-
placing housings.

Check clearance by using gaging plastic. The procedure is as

follows.

1} Clean housings and camshaft journals.

2} Make sure that all valve lash adjusters are removed and
install camshaft to cylinder head.

3) Place a piece of gaging plastic the full width of journal of
camshaft {parallel to camshaft).

4} Install camshaft housing.

5) Tighten camshaft housing bolts in such order as indicated
in figure a little at a time till they are tightened to specified
torque.

NOTE:
Do not rotate camshaft while gaging plastic is installed.

6} Remove housing, and using scale on gaging plastic envel-
op, measure gaging plastic width at its widest point.

Standard Limit
Journal 0.020 - 0.074 mm 0.12 mm
clearance {0.0008 — 0.0029 in.) {0.0047 in.)
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If measured camshaft journal clearance exceeds limit, mea-
sure journal {housing} bore and outside diameter of camshaft
journal. Replace camshaft or cylinder head assembly which-
ever the difference from specification is greater.

Standard
Camshaft journal 26.000 - 26.033 mm
bore dia. (IN & EX) (1.0236 - 1.0249 in.)
Camshaft journal 25.959 - 25.980 mm
O.D. {IN & EX) (1.0220 - 1.0228 in.)

85F00-6A2-53-1

Wear of Hydraulic Valve Lash Adjuster
Check adjuster for pitting, scratches, or damage.

2 If any malcondition is found, replace.

85F00-6A2-53-3

Measure cylinder head bore and adjuster outside diameter to
determine cylinder head-to-adjuster clearance. If clearance
exceeds limit, replace adjuster or cylinder head.

Jtem Standard Limit

Hydraulic valve
h 30.959 - 30.975 mm

lash adjuster | (15188 -1.2194n.) -
0.D.
Cylinder head 31.000 - 31.025 mm _
bore {1.2205 — 1.2214 in.}
ﬁ)yggf’uft:fad 0.025 - 0.066 mm 0.15 mm

) {0.0010 - 0.0025 in.} (0.0059 in.)
clearance

85F00-6A2-53-4
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1. Cylinder head
2. Oilhole

85F00-6A2-54-1

1. Crank timing pulley key
2. Qil jet

85F00-6A2-54-3

85F00-8A2-54-4

1. LH bank intake camshaft
2. LH bank exhaust camshaft
3. LH bank cylinder head

4. Match mark

B5FD0-6A2-54-5

INSTALLATION

1) Before installing valve lash adjuster to cylinder head, fill oil
passage of cylinder head with engine oil according to fol-
lowing procedure.
Pour engine oil through oil holes and check that oil comes
out from oil holes in sliding part of valve lash adjuster.
Perform this check on both intake and exhaust sides.

2) Valve lash adjuster to cylinder head.
Apply engine oil around valve lash adjuster and then install
it to cylinder head.

3} Check timing mark on crankshaft as shown in figure.

4} Install RH bank camshafts, referring to item “RH BANK 2ND
TIMING CHAIN AND CHAIN TENSIONER” inthis section for
installation.

5} Install LH bank camshafts.
Apply oil to sliding surface of each camshaft and camshaft
journal then install them by aligning match marks on cylin-
der head and LH bank camshafts as shown in figure.
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B5F00-BAR55-4

8} install LH bank camshaft housing pins as shown in figure.
7) Apply sealant “A"” to LH bank exhaust camshaft housing
No.5 sealing surface area as shown in figure.

"A”; Sealant 95000-31150

8) Check position of LH bank camshaft housings.
Embossed marks are provided on each camshaft housing,
indicating position and direction for installation. Install
housings as indicated by these marks,

9) After applying oil to housing bolts, tighten them tempo-
rarity first, Then tighten them by following sequence as in-
dicated in figure. Tighten a little at a time and evenly
amang bolts and repeat tightening sequence two orthree
times before they are tightened to specified torque below,

Tightening Torque
12 N'm (1.2 kg-m, 8.5 ib-ft}

10) Install 1st timing chain.

Refer toitem “ 18T TIMING CHAIN AND CHAIN TENSION-
ER" in this section for installation.

11) Instalf LH bank 2nd timing chain.

Refer to item "LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for installation.

12) instali timing chain cover.

Refer to item "TIMING CHAIN COVER” in this section for
installation.

13} Install oil pan, front differential housing, P/S system, cool-
ing system, intake manifold with throttle body and other
parts.

14) Refill cooling system with coolant, front differential with
gear oil, P/S system with specified fluid and engine with
engine oil.

15} Check wheel alignment referring to SECTION 3.

16) Verify that there is no fuel leakage, water leakage and oil
ieakage at each connection.
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VALVES AND CYLINDER HEADS

1. Cylinder black
2. BH bank gylinder head
3. LK bank ¢ylinder head
4. RH bank cylinder head gasket
&, LH bank gylinder head gaskat
6. Exhaust valve
7. Intake valve
8. Valve spring seat
9, Valve spring

10. Vaive stem oil seal

11, Valve spring retainer

12, Valve cotter

13, Vaive guide

B5FOR-BAZ-56-1
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85F00-6A2.57-1

1. Hex hole bolt
2. Timing chain side
3. Flywheelside

85FQ0-6A2-57-3

B5F00-6A2-57-5

REMOVAL

1} Relieve fuel pressure according to procedure described in
Section 6.

2} Disconnect negative cable at battery.

3} Drain engine oil.

4} Drain coolant.

5} Remove CMP sensor, camshaft and valve lash adjuster.
Refer to Section 6F2 for CMP sensor removal and item
"CAMSHAFT AND VALVE LASH ADJUSTER”in this section
for camshaft and valve lash adjuster removal.

6) Remove exhaust manifold.

Refertoitem "EXHAUST MANIFOLD” in this section for re-
moval.

7) Remove water outlet cap.

8) Loosen cylinder head bolts in such order asindicated in fig-
ure and remove them.

NOTE:
Don’t forget to remove two bolts as shown in figure.

9} Remove cylinder heads.
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DISASSEMBLY
1) Using special tools (A), (B) & (C), compress valve springs
and then remove valve cotters by using special tool (D).

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09919-28610
(D): 09916-84510

2) Release special tool, and remove spring retainer and valve
spring.
3) Remove valve from combustion chamber side.

1. Valve cotter

85F00-6A2-58-1

1. Valve stem seal 4) Remove valve stem seal from valve guide, and then valve
2. i .
Valve spring seat spring seat.

NOTE:
Do not reuse seal once disassembled. Be sure to use new seal
when assembling.

85F00-6A2-58-4

5

—

Using special tool {D) (Valve guide remover), drive valve
guide out from combustion chamber side to valve spring
side.

Special Tool
(E): 09916-44910

NOTE:
Do not reuse valve guide once disassembled. Be sure to use
new valve guide (Oversize) when assembling.

B) Place disassembled parts except valve stem seal and valve
guide in order so that they can be installed in their original
positions.

85F00-6A2-E8-5
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85F00-6A2-59.1

1. Valve head thickness
2. 45°

=
2

85F00-6A2-59-3

[T

BDAS50-6A21.52-15

B60AS0-6A21-52-28

INSPECTION

Valve Guides
Using a micrometer and bore gauge, take diameter readings
on valve stems and guides to check stem-to-guide clearance.
Be sure to take reading at more than one place along the

length of each stem and guide.

If clearance exceeds limit, replace valve and valve guide.

Item Standard Limit
In 5.965 — 5.980 mm N
Valve stem {0.2348 - 0.2354 in.)
diameter Ex | 5-940-5.955 mm _
{0.2339 - 0.2344 in.)
Valve guide In & 6.000 - 6.012 mm _
1.D. Ex {0.2362 - 0.2367 in.)
In 0.020 - 0.047 mm 0.07 mm
SL‘?Q‘G'W‘ (0.0008 — 0.0018 in.} | (0.0027 in.)
{0.0018 - 0.0028 in.}) | {0.0035 in.}
Valves

® Remove all carbon from valves.

¢ Inspect each valve for wear, burn or distortion at its face and
stem and, as necessary, replace it.
Measure thickness of valve head. If measured thickness ex-

ceeds [imit, replace valve.

Item Standard Limit
In 1.0 mm 0.6 mm
(0.039 in.} (0.023 in.}
Ex 1.2 mm 0.7 mm
{0.047 in.} {0.027 in.)

Inspect valve stem end face for pitting and wear. If pitting
or wear is found there, valve stem end may be resurfaced,
but not too much to grind off its chamber. When it is worn
out too much that its chamber is gone, replace valve.

Checkeach valve for radial runout with a dial gauge and “Vv”
block. To check runout, rotate valve slowly. If runout ex-

ceeds its limit, replace vaive,

Limit on valve head radial runout:

0.08 mm {0.003 in.)
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B80AS50-BA21-52-35

1. Valve seat cutter

BEF00-6A2-60-3

B5F00-6A2-60-5

e Seating contact width:

Create contact pattern one each valve in the usual manner,
i.e., by giving uniform coat of marking compound to valve
seat and by rotatingly tapping seat with valve head. Valve
lapper (tool used in valve lapping} must be used.

Pattern produced on seating face of valve must be a contin-
uous ring without any break, and the width of pattern must
be within specified range.

Standard seating width In
1.1-1.3mm
revealed by contact pattern I~ 0.0433 - 0.0512 in.)

Valve seat repair;

A valve seat not producing a uniform contact with its valve

or showing width of seating contact that is out of specified

range must be repaired by regrinding or by cutting and re-
grinding and finished by lapping.

1) VALVE SEAT: Use valve seat cutters to make two cuts as
illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45°
angle. The second cut must be made to produce desired
seat width.

Seat width for valve seat:
1.1 - 1.3 mm {0.0433 - 0.0512 in.)

2) INTAKE VALVE SEAT: Use valve seat cutters to make
three cuts as illustrated in figure. Three cutters must be
used: the 1st for making 15° angle, the 2nd for making
60° angle, and 3rd for making 45° angle. The 3rd cut (45°)
must be made to produce desired seat width.

Seat width for intake valve seat:
1.1-1.3 mm {0.0433 - 0.0512 in.)

3} VALVE LAPPING: Lap valve on seat in two steps, first
with coarse size lapping compound applied to face and
the second with fine-size compound, each time using
valve lapper according to usual lapping method.
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B60AB0-6A21-54-18

B0ASD-BA21-54-38

Cylinder Head
® Remove all carbon from combustion chambers.

NOTE:

Do not use any sharp-edged tool to scrape off carbon. Be care-
ful not to scuff or nick metal surfaces when decarboning. The
same applies to valves and valve seats, too.

® Check cylinder head for cracks in intake and exhaust ports,
combustion chambers, and head surface at a total of 6 loca-
tions. If distortion limit, given below, is exceeded, correct
gasketed surface with a surface plate and abrasive paper of
about #400 (Waterproof silicon carbide abrasive paper):
Place paper on and over surface piate, and rub gasketed
surface against paper to grind off high spots. Should this
fail to reduce thickness gauge readings to within limit, re-
place cylinder head.
Leakage of combustion gases from this gasketed joint is
often due to warped gasketed surface: such leakage results
in reduced power output.

Limit of distortion: 0.05 mm (0.002 in.)

e Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine
whether these faces should be corrected or cylinder head
replaced.

Limit of distortion: 0.10 mm (0.004 in.}
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Valve Springs
e Referring to data given below, check to be sure that each
_[ \ f I . f f spring is in sound condition, free of any evidence of break-
. age or weakening. Remember, weakened valve springs can
\\ cause chatter, not to mention possibility of reducing power
output due to gas leakage caused by decreased seating
pressure.
Item Standard Limit
Valve spring 42.65 mm 41.50 mm
free length (1.6791 in.) (1.6339 in.}
22.3-25.7 kg for 21.2 kg for
Valve spring 32.6 mm 32.6 mm
preload (49.2-56.7 b/ {46.7 Ib/
1.28in.) 1.28in.)

85F00-6A2-62-1

® Spring squareness:
Use a square and surface plate to check each spring for
squareness in terms of clearance between end of valve
spring and square. Valve springs found to exhibit a larger
clearance than limit given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)

60AG50-6A21-55-38
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{F}

1. Valve guide protrusion {11.5 mm}

85F00-6A2-63-1

85F00-6A2-63-4

85F00-6A2-63-5

ASSEMBLY

1)

2)

Before installing valve guide into cylinder head, ream
guide hole with special tool {11 mm reamer) so as to re-
move burrs and make it truly round.

Special Tool
{E): 09916-34542
{F): 09916-38210

Install valve guide to cylinder head.

Heat cylinder head uniformly at a temperature of 80 to
100 °C {176 to 212 °F) so that head will not be distorted,
and drive new valve guide into hole with special tools.
Drive in new valve guide until special tool (Valve guide
installer) contacts cylinder head.

After installing, make sure that valve guide protrudes by
11.6 mm {0.45 in.) from cylinder head.

Special Tool
(G): 09916-58210
{H): 09917-87810

NOTE:

® Do not reuse valve guide once disassembled.
Install new valve guide (Oversize).

¢ Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion {In and Ex}): 13.5 mm (0.53 in.}

3} Ream valve guide bore with special tool {6.0 mm reamer).

After reaming, clean bore.

Special Tool
{E): 09916-34542
{I): 09916-37810

4} Install valve spring seat to cylinder head.
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1. Valve steam seal

85F00-6A2-64-1

Large-pitch
Small-pitch

Valve spring retainer
side

Valve spring seat
side

b =

1

85F00-6A2-64-4

1 1. wvalve cotters

85F00-6A2-64-5

5}

6}

7}

8)

Install new valve stem seal to valve guide.

After applying engine oil to seal and spindle of special tool
(Malve guide installer handle), fit oil seal to spindle, and
then install seal to valve guide by pushing special tool by
hand.

After installing, check to be sure that seal is properly fixed
to valve guide.

Special Tool
{J): 09917-98221
(K): 09916-58210

NOTE:

¢ Donotreuseseal once disassembled. Besure to install new
seal.

¢ When installing, never tap or hit special tool with a ham-
mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal,

Install valve to valve guide.
Before installing valve to valve guide, apply engine oil to
stem seal, valve guide bore, and valve stem.

Install valve spring and spring retainer.

Each valve spring has top end (large-pitch end) and bottom
end (small-pitch end). Be sure to position spring in place
with its bottom end {small-pitch end} facing the bottom
(valve spring seat side}.

Using special tool {Valve lifter), compress valve spring and
fit two valve cotters into groove in valve stem.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84510
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RH

LH

1. Cylinder head gasket

3. Flywheel side

2: Crankshaft pulley side

4. Knock pin
5. "85FA” mark

6. Apply sealant "A"

85F00-6A2-65-1

1. Hex hole bolt
2. Crankshaft pulley side
3. Flywheel side

85F00-6A2-65-3

1. Crank timing pulley key
2. Qiljet

N

85F00-6A2-65.5

INSTALLATION

1) Clean mating surface on cylinder head and cylinder block.
Remove oil, old gasket and dust from mating surface.

2) Install knock pin to cylinder block.

3) Apply sealant "A” to cylinder head gasket as shown in fig-
ure.

“A": Sealant 99000-31150
Width “w”: Min. 4 mm {0.158 in.)

4) Install new cylinder head gasket to cylinder block as shown
in figure. "85FA” mark on cylinder head gasket should face
up (toward cylinder head side).

5) Install cylinder head to block.
After applying oil to cylinder head bolts, tighten then grad-
ually with a torque wrench, following sequence given in
figure. Finally tighten bolts to specified torque.

Tightening Torque
(ak: 105 N'm {10.5 kg-m, 76.0 Ib-ft)
{b}: 11 N'm (1.1 kg-m, 7.5 Ib-ft)

NOTE:
Don't forget to install (b) bolts as shown in figure.
6) Install water outlet cap.

7} Check timing mark on crankshaft as shown in figure.
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8} Install valve lash adjuster, camshaft, CMP sensor and RH
bank 2nd timing chain.
Refer to item “CAMSHAFT AND VALVE LASH AD-
JUSTER” and "RH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section. For CMP sensor refer to Sec-
tion 6F2 for installation.

9) Install 1st timing chain.
Referto item " 1ST TIMING CHAIN AND CHAIN TENSION-
ER” in this section for installation.

10) Install LH bank 2nd timing chain.

Refer to item "LLH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for installation.

11} Install timing chain cover.

Refer to item "TIMING CHAIN COVER” in this section for
installation.

12} Install oil pan and oil pump strainet.

Referto item “OIL PAN AND OIL PUMP STRAINER” in this
section for installation.

13} Install cylinder head cover.

Refertoitem "CYLINDER HEAD COVER” in this section for
installation.

14} Install exhaust manifold.

Refer to item “EXHAUST MANIFOLD" in this section for
installation.

15} Install radiator outlet pipe radiator, cooling fan and water
hose.

Refer to Section 6B installation.
16) Install throttie body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MAN-
IFOLD” in this section for installation.
17} Adjust water pump drive belt tension.
Refer to Section 6B for adjusting procedure.
18} Adjust power steering pump drive belt tension.
Refer to Section 3B3-4 for adjusting procedure.

19) Adjust accelerator cable play and A/T throttle cable play.
Refer to Section 6E2,

20) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been rein-
stalled.

21} Refill engine with engine oil, referring to item “ENGINE
OIL CHANGE" in Section 0B.

22} Refill cooling system referring to Section 6B.

23} Refill front differential housing with gear oil, referring to
"DIFFERENTIAL” section.

24} Connect negative cable at battery.

25) Checkignition timing and adjust as necessary, referringto
Section 6F2.

26) Verify that there is no fuel leakage, water leakage, oil leak-
age and exhaust gas leakage at each connection.

27) Check wheel alignment, referring to SECTION 3.

85F00-6A2-66-1
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PISTON, PISTON RINGS, CONNECTING RODS AND CYLINDERS

1. Top ring
2. 2nd ring
3. Qilring
4. Piston
5. Connecting rod
6. Connecting rod bearing cap
7. Connecting rod bearing
8. Piston pin
9. Piston pin circlip
10. Cylinder block

85F00-6A2-67-1

REMOVAL

1) Disconnect negative cable at battery.

2} Drain engine oil.

3) Drain coolant.

4) Remove cylinder heads.
Refer to item "VALVES AND CYLINDER HEADS" in this sec-
tion for removal.

5} Remove oil pump.
Refer to item "OIL PUMP” in this section for removal.

85F00-6A2-67-6
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D€

1. Guide hose

86F00-6A2-68-1

G0AS0-6A21-61-18

1. Piston pincirglip

60A50-6A21-61-25

B60AB0-6A21-81-35

85F00-6A2-68-5

6) Mark cylinder number on all pistons, connecting rods and
connecting rod caps.

7) Remove rod bearing caps.

8) Install guide hose over threads of rod bolts.
This prevents damage to bearing journal and rod bolt
threads when removing connecting rod.

9) Clean carbon from top of cylinder bore before removing
piston from cylinder.

10) Push piston and connecting rod assembly outthroughthe

top of cylinder bore.

DISASSEMBLY
1) Using piston ring expander, remove two compression
rings (Top and 2nd) and oil ring from piston.

2} Remove piston pin from connecting rod.
¢ Ease out piston pin circlips, as shown.

® Force piston pin out.

CLEANING
Clean carbon from piston head and ring grooves, using a suit-
able tool.
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INSPECTION

Cylinders

® Inspect cylinder walls for scratches, roughness, or ridges
which indicate excessive wear. If cylinder bore is very rough
or deeply scratched, or ridged, rebore cylinder and use over
size piston.

B80A50-6A21-62-18

® Using a cylinder gauge, measure cylinder bore in thrust and

axial directions at two positions as shown in figure.

If any of the following conditions is noted, rebore cylinder.

1. Cylinder bore dia. exceeds limit.

2. Difference of measurements at two positions exceeds
taper limit.

3. Difference between thrust and axial measurements ex-
ceeds out-of-round limit.

0 (1,981 Cylinder bore dia. limit: 78.050 mm (3.0728 in.)
3 eamm }323? :2; Taper and out-of-round limit:  0.10 mm (0.004in.)
NOTE:

If any one of six cylinders has to be rebored, rebore all six
to the same next oversize, This is necessary for the sake of
uniformity and balance.

85F00-6A2.69-2

Pistons

¢ Inspect piston for faults, cracks or other damages.
Damaged or faulty piston should be replaced.

¢ Piston diameter:
As indicated in figure, piston diameter should be measured
at a position 15 mm (0.59 in.) from piston skirt end in the
direction perpendicular to piston pin.

77.970 - 77.990 mm
Standard (3.0697 - 3.0704 in.)
Piston g‘é‘grf"f;‘ 78.22-78.24 mm
diameter (0.0098 in.) {3.0795 - 3.0803 in.)
0.50 mm 78.47 - 78.49 mm
(0.0196 in.) {3.0894 - 3.0901 in.)

1. 15 mm (0.59in.)

85F00-6A2-68-4
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1. 15mm {0.59 in.}

60AB0-6A21-63-15

1. Piston ring
2. Thickness gauge

85F00-6A2-70-3

85F00-6A2-70-4

® Piston clearance: ,
Measure cylinder bore diameter and piston diameter to find
their difference which is piston clearance. Piston clearance
should be within specification as given below. If it is out of
specification, rebore cylinder and use oversize piston.

Piston clearance: 0.02 - 0.04 mm (0.0008 - 0.0015 in.)

NOTE:

Cylinder bore diameters used here are measured in thrust
direction at two positions.

® Ring groove clearance:
Before checking, piston grooves must be clean, dry and free
of carbon.
Fit new piston ring info piston groove, and measure clear-
ance between ring and ring land by using thickness gauge.
If clearance is out of specification, replace piston.

Ring groove clearance:

Top: 0.03 -0.07 mm (0.0012 - 0.0027 in.)
2nd: 0.02 - 0.06 mm (0.0008 - 0.0023 in.)
Oil:  0.06 ~ 0.15 mm (0.0023 - 0.0059 in.)

Piston Pin

e Check piston pin, connecting rod small end bore and piston
bore for wear or damage, paying particular attention to
condition of small end bore bush. If pin, connecting rod
small end bore or piston bore is badly worn or damaged, re-
place pin, connecting rod or piston.

e Piston pin clearance:

Check piston pin clearance in small end. Replace connect-
ing rod if its small end is badly worn or damaged or if mea-
sured clearance exceeds limit.

ftem Standard
Piston clearance in 0.003-0.014 mm
small end {0.0001 - 0.0005 in.)

Small-end bore:
20.003 - 20.011 mm (0.7875 - 0.7878 in.)

Piston pin dia.:
19.997 - 20.000 mm (0.7873 - 0.7874 in.)
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&3 -k
NIy
e

_____

Cylinder block
Feeler gauge
Piston ring

120 mm (4.72in.)

B

Piston Rings

To measure end gap, insert piston ring into cylinder bore and

then measure the gap by using thickness gauge.

If measure gap is out of specification, replace ring.

NOTE:

Clean carbon and any other dirt from top of cylinder bore before
inserting piston ring.

Item Standard Limit
o Topring | (006579 00187 in) | (0.0276 1m)
ggg end | 2ndring | o0 O aeny | (0.0276 1n)
Ot ring (0.86§9-%'.g;;? in.) (0.16363?1.)

85F00-6A2-71-1

85F00-6A2.71-3

85F00-BA2-71-4

Connecting Rod
#* Big-end side clearance:

Check big-end of connecting rod for side clearance, with
rod fitted and connected to its crank pin in the normal man-
net. If measured clearance is found to exceed its limit, re-

place connecting rod.

ltem Standard Limit
Big-end side 0.25-0.35 mm .40 mm
clearance {0.0099 - 0.0137 in.) | {0.0157 in.}

e Connecting rod alignment:

Mount connecting rod on aligner to check it for bow and
twist. If limit is exceeded, replace it.

Limit on bow:

0.05 mm {0.0020 in.)

Limit on twist: 0.10 mm {0.0039 in.)
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Crank Pin and Connecting Rod Bearings
¢ Inspect crank pin for uneven wear or damage. Measure

crank pin for out-of-round or taper with a micrometer. If
crank pin is damaged, or out-of-round or taper is out of lim-
it, replace crankshaft or regrind crank pin to undersize and
use undersize bearing.

Connecting rod A
bearing size Crank pin diameter
49,982 - 50.000 mm
Standard (1.9678 — 1.9685 in.)
0.25 mm (0.0098 in.} 49.732 - 49.750 mm
undersize {1.9580 - 1.9586 in.)

85F00-6A2-72-1

1

1. Red paint

B5F00-6A2-72-3

1. Gaging plastic

85F00-6A2-72-4

85F00-6A2.72-5

Out-of-round and taper limit: 0.07 mm (0.0004 in.)

Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or
flaking and observe contact pattern. Bearing shells found in
defective condition must be replaced.

Two kinds of rod bearing are available; standard size bear-
ing and 0.256 mm undersize bearing. For identification of un-
dersize bearing, it is painted red at the position as indicated
in figure, undersize bearing thickness is 1.605 — 1.615 mm
{0.0632 - 0.0635 in.) at the center of it.

Rod bearing clearance:

1. Before checking bearing clearance, clean bearing and
crank pin.

2. Install bearing in connecting rod and bearing cap.

3. Place a piece of gaging plastic to full width of crankpin
as contacted by bearing (parallel to crankshaft), avoid-
ing oil hole.

4. Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap
to crankshaft pulley side, as shown in figure. After apply-
ing engine oil to rod bolts, tighten cap nuts to specified
torque. DO NOT turn crankshaft with gaging plastic
installed.

Tightening Torque
{a}: 45 N'm (4.5 kg-m, 32.5 |b-ft)
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1. Gaging plastic
2. Scale

85F00-6A2-73-1

5. Remove cap and using a scale on gaging plastic enve-
lope, measure gaging plastic width at the widest point
(clearance).

If clearance exceeds its limit, use a new standard size
bearing and remeasure clearance.

ltem Standard Limit
Bearing 0.039 - 0.057 mm 0.08 mm
clearance {0.0016 -0.0022in) | (0.0031in.)

6. If clearance can not be brought to within its limit even by
using a new standard size bearing, regrind crankpin to
undersize and use 0.25 mm undersize bearing.

ftem Standard Limit

Bearing 0.035 - 0.08 mm 0.089 mm
clearance {0.0014 - 0.0031in.} (0.0036 in.)
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BLANK
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No.t

Blue

No.2
Cylinder

Cylinder

Blue

No.3 No.B
Cylinder Cylmder

85F00-6A2-75-1

ASSEMBLY

NOTE:

Two sizes of piston are available as standard size spare part so
as to ensure proper piston-to-cylinder clearance. When instal-
ling a standard size piston, make sure to match piston with eylin-
der as follows.

a) Each piston has stamped number 1 or 2 as shown. It repre-
sents outer diameter of piston.

b) There are also stamped numbers of 1 and 2 on the cylinder
block as shown.

¢) Stamped number on piston and stamped mark on cylinder
block should correspond. That is, install number 2 stamped
piston to cylinder which is identified with mark blue and a
number 1 piston to cylinder with mark red.

Piston Cylinder R
! ylind Piston-to-
Number . ) cylinder
atthetop | Quter diameter Mark Bore diameter clearance
{mark}
] 77.98-77.99mm | oo | 7801-7802mm | 002004 mm
{3.0701 - 3.0704 in.) (3.0713~3.07161n) | gooiet
2 77.97 -77.98 mm Bl 78.00-78.01 mm 0'0(20‘0%3;_“”"
{3.0697 - 3.0700 in.) Ué¢ | (3.0709-32.07121n,) 0.6015 ()

Also, a letter A, B or C is stamped on piston head but ordi-
narily it is not necessary to discriminate each piston by this
letter.
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1) Install piston pin to piston and connecting rod:
After applying engine oil to piston pin and piston pin holes
in piston and connecting rod, fit connecting rod to piston as

shown in figure and insert piston pin to piston and connect-
{E ing rod, and install piston pin circlips,
8 NOTE:
/i e The "85FA"” mark on connecting rod should come on crank-
1. Piston shaft pulley side.

y é{,’,ﬁ’,ﬁgﬁﬂg‘md o Circlip should be installed with its cut part facing either up or

down as shown in figure.

2
Crankshaft
pulley side
Circlip

Install so that circlip 1. Piston
end gap comes within 2. Arrow mark
such range as indicated 3. Connecting rod
by arrow. 4. Oil hole

B5F00-6A2-76-2

2} Install piston rings to piston:

¢ Asindicated in figure at the left, 1st and 2nd rings have
T “T” mark. When installing these piston rings to piston,
direct marked side of each ring toward top of piston.

® st rings differs from 2nd ring in thickness, shape and
color of surface contacting cylinder wall,
i Distinguish 1st ring from 2nd ring by referring to figure.
® When installing oil ring, install spacer first and then two
T

rails.

85F00-6A2-76-3

6 3) Afterinstalling three rings (1st, 2nd and oil rings), distribute
' their end gaps as shown in figure.

3¢]

Arrow mark

ist ring end gap
2nd ring end gap
and oil ring
spacer gap

4. Qil ring upper rail
gap

Qil ring lower rail
gap

Intake side
Exhaust side

L

Ne o,

~&

85F00-6A2-76-4
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60A50-6A2-68-15

B0AS0-6A2-68-28

—

85F00-6A2-77-3

85F00-8A2-77-5

INSTALLATION
1) Apply engine oil to pistons, rings, cylinder walls, connect-
ing rod bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2) Install guide hoses over connecting rod bolts.
These guide hoses protect crankpin and threads of rod bolt
from damage during installation of connecting rod and pis-
ton assembly.

3) When installing piston and connecting rod assembly into
cylinder bore, point arrow mark on piston head to crank-
shaft pulley side.

4) Install piston and connecting rod assembly into cylinder
bore. Use special tool (Piston ring compressor) to com-
press rings. Guide connecting rod into place on crankshaft.
Using a hammer handle, tap piston head to install piston
into bore. Hold ring compressor firmly against cylinder
block until ali piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

5) Install bearing cap:
Point arrow mark on cap to crankshaft pulley side.
Tighten cap nuts to specification.

Tightening Torque
(a): 45 N'm (4.5 kg-m, 32.5 Ib-ft)
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BSF00-6A2-78-1

6} Install cylinder heads and oil pump to cylinder block.
Referto item "VALVES AND CYLINDER HEADS” and "OlIL
PUMP” in this section.

7} Install valve lash adjusters, camshafts and RH bank 2nd
timing chain.

Refer to item "CAMSHAFT AND VALVE LASH AD-
JUSTER” and "RH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER" in this section for installation.

8} Install 1st timing chain.

Refertoitem "1ST TIMING CHAIN AND CHAIN TENSION-
ER” in this section for instaliation.

9) Install LH bank 2nd timing chain.

Refer to item “LH BANK 2ND TIMING CHAIN AND CHAIN
TENSIONER” in this section for installation.

10} Install timing chain cover.

Refer to item "TIMING CHAIN COVER” in this section for
installation.

11} Install oil pan and pump strainer.

Refer to item "0OIL PAN AND OIL PUMP STRAINER"” in this
section for installation.

12} Install cylinder head cover.

Referto item “CYLINDER HEAD COVER” in this section for
installation.

13) Install exhaust manifold.

Refer to item "EXHAUST MANIFOLD" in this section for
installation.

14) Install radiator outlet pipe, radiator, cooling fan and water
hose.

Refer to Section 6B for installation.
15) Install throttle body and intake manifold.
Refer to item “THROTTLE BODY AND INTAKE MAN-
IFOLD” in this section for installation.
16) Adjust water pump drive belt tension.
Refer to Section 6B for adjusting procedure.
17) Adjust power steering pump drive beit tension.
Refer to Section 3B3-4 for adjusting procedure.

18} Adjust accelerator cable play and A/T throttle cable play.
Refer to Section 6E2.

19) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been rein-
stalled.

20} Refill engine with engine oil, referring to item "ENGINE
OIL CHANGE”" in Section 0B.

21) Refill cooling system referring to Section 6B.

22) Refill front differential housing with gear oil, referring to
"DIFFERENTIAL" section.

23) Connect negative cable at battery.

24) Checkignition timing and adjust as necessary, referring to
Section 6F2.

25) Verify that there is no fuel leakage, water leakage, oil leak-
age and exhaust gas leakage at each connection.

26) Check wheel alignment, referring to SECTION 3.
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85F00-6A2-79-1

1. Accelerator cable
2. A/Tthrottle cable

TP sensor coupler
MAF sensor coupler
IAC valve coupler
Earth wires

PN

EVAP canister purge valve
Heater hose

Heater hose

EGR valve coupler

////“—/"(\\-: N =

O

1. Fuel feed hose
2. Fuelreturn hose

85F00-6A2-79.5

UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY

REMOVAL
1) Release fuel pressure in fuel feed line.
Refer to Section 6.
2} Disconnect negative cable at battery.
3) Remove engine hood.
4) Drain oil.
5) Drain coolant.
6) Remove radiator, radiator fan shroud, cooling fan and ra-
diator reservoir. Refer to Section 6B for removal.
7) Disconnect accelerator cable and A/T throttle cable (for
A/T vehicle) from throttie body.
8) Remove strut tower bar.
9) Remove air cleaner upper case, intake air hose, intake air
pipe and surge tank pipe as a component.
10) Remove engine oil level gauge guide and A/T fluid level
gauge guide (For A/T vehicle)

11) Disconnect following electric lead wires:
Injector wire

CMP sensor coupler

Ignition coil wire

TP sensor coupler

MAF sensor coupler

IAC valve coupler

Earth wire from intake collector
EVAP canister purge valve coupler
EGR valve coupler

Oxygen sensor wires

Coolant temperature sensor coupler
Coolant temperature switch coupler
Generator wires

Startor wires

Qil pressure wire

PS pump wire

Earth wire from generator bracket

12} Disconnect following hoses:

Fuel feed hose from fuel feed pipe
Fuel return hose from fuel return pipe
Heater hose from heater water pipe
Heater hose from water outlet cap
EVAP canister hose from canister pipe
Brake booster vacuum hose

13} Remove EVAP canister.
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B5F00-6A2-8(-1

1. Engine side mount bracket

85F00-6A2-80-4

85F00-6A2-80-5

14) Raise vehicle

15) Remove front differential housing with differential from
chassis. Refer to Section 7E for removal.

16) Remove exhaust No.1 pipe. Refer to item “EXHAUST
MANIFOLD" in this section for removal.

17) Remove A/T fluid hose clamps from engine mounting
bracket. (for A/T vehicle) '

18} Remove clutch housing lower plate.

19} Remove torque converter bolts. (for A/T vehicle)
20} Remove starter motor.

21) Lower vehicle.

22) Support transmission. For A/T vehicle, don't jack under
A/T oil pan to support transmission.

23) Remove bolts and nuts fastening cylinder block and trans-
mission.

24) Install lifting device.
25) Disconnect engine side mounting brackets to engine
mountings.

26) Before lifting engine, check to ensure all hoses, wires and
cables are disconnected from engine.

27} Remove engine assembly from chassis and transmission
by sliding toward front, and then, carefully hoist engine
assembly.
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85F00-6A2-81-1

1. Bolt{Short}
2. Bolt{Long}

B5F00-6A2-81-3

BSFOD-6A2-81-4

85F00-6A2-81-5

INSTALLATION

Reverse removal procedure for installation, noting following

points.

1) Lower engine assembly into engine compartment. Con-
nect engine to transmission and engine side mounting
brackets to engine mountings.

2) Tighten nuts fastening engine side mounting brackets and
engine mountings.

Tightening Torque
{a): 50 N-m (5.0 kg-m, 36.0 Ib-ft)

3} Tighten bolts and nuts fastening cylinder block and trans-
mission to specified torque.

Tightening Torque
{b): 80 N'm (8.0 kg-m, 58.0 Ib-ft)

4) Remove lifting device

5) Tighten torque converter bolts to specified torque. (for A/T
vehicle)

Tightening Torque
(c): 65 N'm (6.5 kg-m, 47.0 Ib-ft)

8) Tighten bolts and nuts of exhaust No.1 pipe to specified
torque

Tightening Torque
{d): 50 N'm (5.0 kg-m, 36.0 Ib-ft)

7) Install front differential housing with differential to chassis.
Refer to Section 7E for installation.

8) Reverse disconnected hoses, cables and electric wires for
connection,
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9) Adjust accelerator cable and A/T throttle cable (for A/T
vehicle) according to procedure described in Section 6E2.
10) Refill engine with engine oil referring to item “ENGINE
OIL CHANGE" in Section 0B.
11) Refill cooling system, referring to Section 6B.
12} Check to ensure that all fasteners and clamps are tight-
ened.

85F00-6A2-82-1
13) Uponcompletion ofinstallation, verify that there is no fuel
leakage, coolant leakage or exhaust gas leakage at each
connection.

85F00-6A2-82-2
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

1. Cylinder block
2. Lower crankcase
3. Crankshaft
4. Main bearing
5. Thrust bearing
6. Rear oil seal
7. Flywheel {M/T}
Drive plate (A/T}
8. Water pump
9. O-ring
10. Timing chain
oil jet
11. O-ring
12, Clutch housing
plate

85F00-6A2-83-1
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85F00-6A2-84-2

1. Lower ¢rankcase
2. Bolt {10 mm thread diameter)
3. Bolt (8 mm thread diameter}

85F00-6A2-84-3

i

85F00-6A2-84-4

1. Lower ¢crankcase
2. Boilt (10 mm thread diameter}

3. Bolt (8 mm thread diameter)

4. Long boit (8 mm thread diameter)

85F00-6A2-84-5

REMOVAL

1) Remove engine assembly from vehicle as previously out-
lined.

2} Remove clutch and flywheel (for M/T vehicle) or drive
plate (for A/T vehicle). For clutch removal, refer to Section
7C1.

3) Remove throttle body, intake manifold, exhaust man-
ifolds.

4} Remove oil pans {lower and upper) and oil pump strainer,
Referto item "OIL PAN AND OIL PUMP STRAINER” in this
section for removal.

5} Remove cylinder head cover.

6) Removetiming chain cover. Refertoitem "TIMING CHAIN
COVER?" in this section for removal.

7) Remove timing chains and chain tensioners, LH Bank 2nd
timing chain, 1st timing chain and RH Bank 2nd timing
chain.

8) Remove cylinder head assembly.

9) Remove pistons and connecting rods.

10) Remove oil pump and oil pump chain.

11) Using special tool (flywheel holder), remove flywheel
(M/T vehicle) or drive plate (A/T vehicle).
Special Tool
(A): 09924-17810

12) Loosen crankcase bolts, following sequence in figure and
remove them.
13) Remove crankshaft from cylinder block.

INSPECTION

Crankshaft runout

Using a dial gauge, measure runout at center journal. Rotate
crankshaft slowly. If runout exceeds its limit, replace crank-
shaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play

Measure this play with crankshaft set in cylinder block in the
normal manner, that is, with thrust bearing and journal bear-
ing caps installed. Tighten crankcase bolts to specified torque
in such order as indicated in figure.

Tightening Torque
{a): 58 N-m (5.8 kg-m, 42.0 |b-ft)
(b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)
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1. Thrust bearing
2. Oilgroove

85F00-6A2-85-2

85F00-6A2-85-3

1. Red paint

85F00-6A2-85-4

1. Upper half of bearing
2. Qil groove

85F00-6A2.85.5

Use a dial gauge to read displacement in axial (thrust) direc-
tion of crankshaft.

If its limit is exceeded, replace thrust bearing with new stan-
dard one or oversize one to obtain standard thrust play.

Crankshaft Thrust Play
Standard: 0.11 - 0.31 mm (0.0044 - 0.0122 in.)
Limit: 0.38 mm (0.0149 in.)

Thickenss of Standard (205&;) 4Tn”;
crankshatt 0.125 mm 2 563 m

thrust bearin iras W . m
rng Oversize: (30049 in.) | (0.1009 in.)

Out-of-round and taper {uneven wear) of journals
Anunevenly worn crankshaft journal shows up as a difference
in diameter at a cross section or along its length {or both). This
difference, if any, is determined by taking micrometer read-
ings. If any one of journals is badly damaged or if amount of
uneven wear in the sense explained above exceeds its limit,
regrind or replace crankshaft.

Diameter of jounal: 57.982 - 58.000 mm (2.2828 - 2.2834 in.)
Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
Out-of-round: A-B
Taper: a-b

Main Bearings

General information

® Service main bearings are available in standard size and
0.25 mm (0.0098 in.) undersize, and standard size has 5
kinds of bearings differing in tolerance.

To distinguish undersize bearing, it is painted red at the
position as indicated in figure. Undersize bearing thickness
i$2.124-2.128 mm(0.0836 - 0.0837 in.}) at the center of bear-
ing.

® Upper half of bearing has oil groove as shown in figure.
Install this half with oil groove toward cylinder block.
e Lower half of bearing does not have oil groove.
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BSFO0-6A2-86-1

1. Gaging plastic

86F00-6A2-86-2

1. Lower crankcase )
2. Bolt (10 mm thread diameter)
3. Bolt {8 mm thread diameter}

4. Long bolt {8 mm thread diameter}

85F00-6A2-86-3

1. (aging plastic
2. Scale

85F00-6A2-86-4

Inspect

Check bearings for pitting, scratches, wear or damage.

If any malcondition is found, replace both upper and lower
halves. Never replace either half without replacing the other
half.

Main bearing clearance

Check clearance by using gaging plastic according to follow-

ing procedure.

1. Remove crankcase.

2. Clean bearings and main journals.

3. Place a piece of gaging plastic to full width of bearing (par-
atlel to crankshaft) on journal, avoiding oil hole.

4. Install crankcase to cylinder block.
Tighten crankcase bolts, following sequence in figure.
Tighten crankcase bolts to specified torque.

Tightening Torque
{a): 58 N-m {5.8 kg-m, 42.0 |b-ft)
{b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)

NOTE:
Do not rotate crankshaft while gaging plastic is installed.

5. Remove crankcase and using scale on gaging plastic envel-
op, measure gaging plastic width at its widest point, If
clearance exceedsits limit, replace bearing. Always replace
both upper and lower inserts as a unit.

A new standard bearing may produce proper clearance. If
not, it will be necessary to regrind crankshaft journal for
use of 0.256 mm undersize bearing.

After selecting new bearing, recheck clearance.

Bearing Clearance
Standard: 0.026 - 0.046 mm (0.0010 ~ 0.0018 in.)
Limit: 0.060 mm (0.0023 in.)
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Selection of main bearings

— STANDARD BEARING:
If bearing is in malcondition, or bearing clearance is out of
specification, select a new standard bearing according to fol-
lowing procedure and install it.
1. First check journal diameter. As shown in figure, crank web
has stamped numbers and alphabet at the center.
Three kinds of numbers (1”7, "2” and "3"} represent fol-
lowing journal diameters.

el

Stamped numbers Journal diameter

1 57.994 - 58.000 mm
(2.2833 - 2.2834 in.)

2 57.988 - 57.994 mm
(2.2830-2.2832 in.)

3 57.982 - 57.988 mm
(2.2827 - 2.2829 in.)

1. Crankshaft
2. Crankweb

85F00-6A2-87-1

2, Next, check crankcase (bearing cap} bore diameter without
bearing. On mating surface of crankcase lower-side 4 al-
phabets are stamped as shown in figure.

Three kinds of alphabets (& , ® and ©)) represent fol-
lowing cap bore diameters.

— e

U, N
©©©
) éuthyét)

‘a.

Bearing cap bore diameter

= M@ ] (without bearing)

Nod  No2  No3 ok ® 62.000 - 62.006 mm
Bearing _Bearing Bearing - pearing (2.4410 - 2.4411 in.)

Stamped alphabet

! ® 62.006 - 62.012 mm
(2.4412 - 2.4414 in.)
© (62.012 -62.018 mm

{2.4415-2.4416 in.}

1. Crankshaft pulley side

85F00-6A2-87-3
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1. Paint

3. There are five kinds of standard bearings differing in thick-

ness. To distinguish them, they are painted in following col-
ors at the position as indicated in figure.

Each color indicates following thickness at the center of
bearing.

85F00-8A2-88-1

85F00-6A2-88-3

85FQ0-6A2-88-5

Color painted Bearing thickness
1.993 - 1.997 mm
Green (0.0785 - 0.0786 in.)
Black 1.996 - 2.000 mm
(0.0786 — 0.0787 in.)
Colorless (no paint) 1.999 -2.003 mm
(0.0787 - 0.0788 in.)
2.002 - 2,006 mm
Yellow (0.0788 - 0.0789 in.)
2.005 - 2.009 mm
Biue

{0.0789 - 0.0720 in.)

. From number stamped on crank webs at its center and al-

phabets stamped on crankcase lower side, determine new
standard bearing to be installed to journal, by referring to
table shown below.

For example, if number stamped on crank webs is 1" and
alphabet stamped on crankcase is "B”, install a new stan-
dard bearing painted in “Black” to its journal.

Number stamped on crank web
(Journal diameter)

1 2 3
Alphabet A| Green Black Colorless
stamped
on mating B Black Colorless Yellow
surface
{Cap bore dia.} | C | Colorless Yeliow Blue

New standard bearing to be installed.

. Using gaging plastic, check bearing clearance with newly

selected standard bearing.
If clearance still exceeds its limit, use next thicker bearing
and recheck clearance.

. When replacing crankshaft or cylinder block and crank case

due to any reason, select new standard bearings to be
installed by referring to number stamped on new crank-
shaft or alphabets stamped on new crankcase lower side.
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85F00-5A2-89-1

85F00-6A2-89-2

86F00-6A2-89-3

90 mm

Rear Qil Seal
Carefully inspect oil seal for wear or damage. If lip portion is
worn or damaged, replace oil seal.

Flywheel
e If ring gear is damaged, cracked or worn, replace flywheel.
e If the surface contacting clutch disc is damaged, or exces-
sively worn, replace flywheel.
e Check flywheel for face runout with a dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block

Distortion of gasketed surface

e Using straightedge and thickness gauge, check gasketed
surface for distortion and, if flatness exceeds its limit, cor-
rect it.

Flatness Limit: 0.06 mm (0.0024 in.)

Honing or reboring cylinders

1. When any cylinder needs reboring, all other cylinders must
also be rebored at the same time.

2. Select oversized piston according to amount of cylinder
wear.

Size Piston diameter

STD 77.970 - 77.980 mm (3.0997 — 3.0704 in.)
0/50.26 78.220 - 78.230 mm (3.0796 — 3.0799 in.)
0/S 0.50 78.470 - 78.480 mm (3.0894 - 3.0897 in.)

3. Using micrometer, measure piston diameter.
4. Calculate cylinder bore diameter to be rebored as foliows.
D=A+B-C
D: Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance = 0.02 - 0.04 mm
{0.0008 — 0.0015 in.)
C: Allowance for honing = 0.02 mm
(0.0008 in.)
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85F00-6A2-90-1

Cylinder block
Q-ring

Qil groove
Bearing
Knock pin

GLfw N

85F00-6A2-90-2

1. Thrust bearing 2
2. Oil groove

B5F00-6A2-90-4

1. Lower crankcase 3. Bearing
2. Apply sealant "A"

BSF00-BA2-90-5

5. Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install all main bearing caps in place and
tighten to specification to avoid distortion of bearing bores.

6. Measure piston clearance after honing.

INSTALLATION

NOTE:

¢ All parts to be installed must be perfectly clean.

¢ Be sure to oil crankshaft journals, journal bearings, thrust
bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

¢ Journal bearings, crankcase (bearings caps), connecting
rods, rod bearings, rod bearing caps, pistons and piston
rings are in combination sets. Do not disturb combination
and try to see that each part goes back to where it came
from, when installing.

® Clean mating surface of cylinder block and crankcase, re-
move oil, old sealant and dust from mating surface.

1. Fit main bearings to c¢ylinder block.

One of two halves of main bearing, has oil groove. Install
this half with oil groove to cylinder block, and another half
without oil groove to crankcase.

Make sure that two halves are painted in the same color.

2. Install O-ring to cylinder block.

3. Fitthrustbearingsto cylinder block between No.2 and No.3

cylinders. Face oil groove sides to crank webs.

4. Put crankshaft to cylinder block.

5. Apply sealant "A" to crankcase mating surface area as

shown in figure.

"A": Sealant 93000-31150



ENGINE MECHANICAL 6A2-91

1. Lower crankcase

2. Bolt (10 mm thread diameter}

3. Bolt (8 mm thread diameter)

4. Long bolt {8 mm thread diameter)

85F00-6A2-91-1

1. Hear oil seal

85F00-6A2-91.2

. Fly wheel bolt

85F00-6A2-91-3

86F00-6A2-91-4

10.
11.

12.

13.

14.

Install crankcase to cylinder block. Apply oil to crankcase
bolts before installing them. Tighten crankcase boits, fol-
lowing sequence in figure. Tighten crankcase bolts to spe-
cified torque.

Tightening Torque

{a}: 58 N-m (5.8 kg-m, 42.0 Ib-ft)
{b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)
NOTE:

After tightening crankcase bolts, check to be sure that
crankshaft rotates smoothly when turned by hand.

. Using special tools (Oil seal installer and oil seal guide},

install rear oil seal.

Special Tool
{B): 09911-97810
(C): 09911-97710

install flywheel (M/T vehicle) or drive plate (A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten
flywheel or drive plate bolts to specification.

Special Tool

{A): 09924-17810

Tighteening Torque

{ck: 70 N'm (7.0 kg-m, 50.5 Ib-ft)

. Install oil pump, pistons and connecting rods as previous-

ly outlined.
Install oil pump strainer and oil pan.
Install cylinder heads assembly to cylinder block.

NOTE:

Tighten cylinder head bolts to specified torque as previously

outlined.

Whenever installing cylinder head to new cylinder block,

use following procedure to tighten cylinder head bolts.

¢ Tighten cylinder head bolts to specified torque as pre-
viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

Install crankshaft oil pump sprocket, timing chain sprock-
et, oil pump chain, timing chain, timing chain cover, crank-
shaft pulley, water pump pulley, etc., as previously out-
lined.

Install clutch to flywheel (for M/T vehicle). For clutch
installation, refer to Section 7C1.

Install engine assembly to vehicle as previously outlined.
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SPECIAL TOOLS

08911-97810
Ot seal installer

09913-75510
Bearing installer

09915-47310
Qil filter wrench

09915-64510
Compression gauge

09915-64530
Compression gauge hose

09915-67010
Compression gauge
attachment {(c)

09915-67310
Vacuum gauge

09915-77310
Qil pressure gauge

1. 09916-14510
Valve lifter
2. 08916-14910
Valve lifter attachment

09916-34541
Reamer handle

09916-37810
Reamer {6 mm)

09916-38210
Reamer {11 mm}

09916-44910
“Valve guide remover

09916-58210
Valveguideinstallerhandle

09916-77310
Piston ring compressor

09916-84510
Forceps

85F00-6A2-92-1
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099217-68221
Camshaft lock holder

09917-87810
Valve guide installer

©
_

09917-98221
Valve stem seal installer

08918-08210
Vacuum gauge hose joint

09919-28610
Protective sleeve

A,

09924-17810
Flywheel holder

09926-18210
QOil seal guide {Vinyl resin)

09826-58010
Bearing puller attachment

09944-36011
Steering wheel remover

@

$ S
$ $
) S

///\ o
& &

09911-97710
Oil seal guide

B5F00-6A2-93-1

REQUIRED SERVICE MATERIAL

RECOMMENDED SUZUKI PRODUCT

USE

Sealant 1207C 99000-31150

® To apply to mating surfaces of cylinder block and oil pan.
¢ To apply to mating surfaces of cylinder block and timing
chain cover.

85F00-6A2-93-2
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6B-2 ENGINE COOLING

GENERAL DESCRIPTION

The cooling system consists of the radiator cap, radiator, coolant reservoir, hoses, water pump, cooling fan,
and thermostat. The radiator is of tube-and-fin type.

COOLING SYSTEM CIRCULATION

1) While the engine is warmed up (thermostat closed), coolant circulates as follows.

Throttle body —
Heater unit

Water pump — Cylinder— Cylinder headAF — Thermostat

I Thermostat closed

Bypass

2) When coolant is warmed up to normal temperature and the thermostat opens, coolant passes through
the radiator core to be cooled as well as the above flow circuit.

9 11
_/ /
Heater ._] 8

Unit W
; ?L + —)

-—

10

1. Radiator

2, Cooling fan
3. Thermostat
4, Water pump — —— \ —_.)
5. Radiator inlet way A

6. Radiator outlet way \ \

7. Qutlet pipe

8. Qutlet cap 1 2

9. Throttle body
10. Heater outlet way
11. Heater inlet way

85F00-68-2-1
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At valves

closed

At pressure

relief

At vacuum

relief

1. Pressure valve
2. Ventilation vaive
3. From reservoir

4. To reservoir
5. Pressure in radiator

86F00-68-3-1

NOOAwN S

. Reservoir
. FULL level mark

LOW level mark
Arrow mark
Reservoir cap

. Gasket
. Breather hole

85F00-6B-3-4

RADIATOR CAP

A pressure-vent cap is used on the radiator. The cap contains

a pressure valve and ventilation valve.

The pressure valve is held against its seat by a spring of prede-

termined strength which protects the cooling system by re-

lieving the pressure if the pressure in cooling system rises by

90 kPa (0.9 kg/cm?, 12.8 psi).

The ventilation valve operates as follows.

® It opens to let the air out of the radiator when the tempera-
ture and the pressure in the radiator are lower than ventila-
tion valve weight.

® It closes when the engine has warmed up and the pressure
in the radiator has risen,

® itopenswhenthe engine has cooled after being warmed up
once and vacuum has occurred in the radiator so as to pre-
vent the coolant level in the radiator from falling and the ra-
diator from being collapsed due to the vaccum in it.

NOTE:

Do not remove radiator cap to check engine coolant level;
check coolant visually at the see-through coolant reservoir.
Coolant should be added only to reservoir as necessary.

WARNING:

As long as there is pressure in the cooling system, the
temperature can be considerably higher than the boiling
temperature of the solution in the radiator without caus-
ing the solution to boil. Removal of the radiator cap while
engine is hot and pressure is high will cause the solution
to boil instantaneously and possibly with explosive
force, spewing the solution over engine, fenders and per-
son removing cap. If the solution contains flammable
anti-freeze such as alcohol (not recommended for use at
any time), there is also the possibility of causing a serious
fire.

COOLANT RESERVOIR

A “see-through” plastic reservoir is connected to the radiator
by a hose. As the vehicle is driven, the coolant is heated and
expands. The portion of the coolant displaced by this expan-
sion flows from the radiator into the reservoir.

When the vehicle is stopped and the coolant cools and con-
tracts, the displaced coolant is drawn back into the radiator by
vacuum.

Thus, the radiator is kept filled with coolant to the desired level
at all times, resulting in increased cooling efficiency. Coolant
level should be between "FULL” and “LOW”" marks on the res-
ervoir.

Coolant should be added only to the reservoir as necessary.

NOTE:

® Be sure to check cap gasket is located as shown figure and
breather hole is not plugged,

¢ When installing reservoir cap, align arrow marks on the reser-
voir and cap.
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85F00-6B-4-1

1. Air bleed valve
2. Thermostat seal

85F00-6B-4-2

1. Coolant temperature switch {for A/C)
2. Engine coolant temperature sensor (ECT sensor)
3. Water outlet cap

85F00-6B-4-5

WATER PUMP

The centrifugal type water pump is used in the cooling sys-
tem. The pump impeller is supported by a totally sealed bear-
ing. The water pump can not be disassembled.

THERMOSTAT

A wax pellet type thermostat is used in the coolant outlet pas-
sage to control the flow of engine coolant, to provide fast en-
gine warm up and to regulate coolant temperatures.

Awax pellet element is hermetically contained in ametal case,
and expands when heated and contracts when cooled.
When the pelletis heated and expands, the metal case pushes
down the valve to open it.

As the pellet is cooled, the contraction allows the spring to
close the valve,

Thus, the valve remains closed while the coolant is cold, pre-
venting circulation of coolant through the radiator.

At this point, coolant is allowed to circulate only throughout
the engine to warm it quickly and evenly.

As the engine warms, the peilet expands and the thermostat
valve opens, permitting coolant to flow through the radiator.
In the top portion of the thermostat, an air bleed valve is pro-
vided: this valve is for venting out the gas or air, if any, that is
accumulated in the circuit.

Thermostat functional spec. + 1.5°C (2.7°F)
Temp. at which o o
valve begins to open 82°C {179°F)
Temp. at which valve 95°C (203°F)

becomes fully open
. More than
Valve lift 8 mm at 95°C

COOLANT (WATER) TEMP. SENSOR

The ECT sensor is located at water outlet cap. This gauge acti-
vates a temp. meter gauge in the instrument cluster.

When installing, wind sealing tape on gauge thread and tight-
enit.
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COOLING FAN CLUTCH

Fluid is enclosed in the cooling fan clutch and at its center
front, there is a bimetal whose thermal reaction and the en-
gine speed control the cooling fan speed.

The clutch is installed to the water pump shaft, so that the
cooling fan operates at approximately the same speed as the
water pump shaft regardless of the airtemperature atthe front
of the clutch when the water pump shaft turns at low speed
{when the engine running at idle speed).

The relation between the temperature detected by the fan
clutch and operation of the fan clutch is as follows.

While the fan clutch detects a temperature lower than 50°C, it
remains OFF and the fan revolution speed is constant {500 to
800 r/min.({rpm))regardless of the engine speed. As the tem-
perature reaches 50°C to 70°C, the fan clutch turns ON gradu-
ally and the fan revolution speed increases.

A temperature exceeding 70°C causes the fan clutch to turn
ON andthe fan revolution speedto increase in proportion with
the engine speed.

Once the engine speed exceeds 4,000 r/min.{rpm), however,
the fan revolution speed becomes constant (2,250 to 2,550
r/min.(rpm))}.

NOTE:
Do not disassemble fan clutch.

1. Cooling fan
2. Fanclutch
3. Bimetal

85F00-6B-5-1

DIAGNOSIS

Condition Possible Cause Correction
Engine overheats ® Loose or broken water pump belt Adjust or replace

¢ Not enough coolant Check coolant level and add
as necessary.

® Faulty thermostat Replace.

® Faulty water pump Replace.

o Dirty or bent radiator fins Clean or remedy.

® Coolant leakage on cooling system Repair.

e Defective cooling fan clutch or thermo Check and replace as neces-

switch sary.

® Plugged radiator Check and replace radiator
as necessary.

e Faulty radiator cap Replace.

25F00-68-5-2
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MAINTENANCE
ANTI-FREEZE PROPORTIONING CHART
COOLANT
Freezing C | 16| -36 The coolant recovery system is standard, The coolant in the
temperature °F 3 | -33 radiator expands with heat, and the overflow is collected in
Antifreeze/Anti- the reservoir.
corrosion coolant| % 30 50 When the system cools down, the coolant is drawn back into
concentration the radiator.
Ratio of com. itr. |2.4/5.6!4.0/4.0 The cooling system has been filled at the factory with a quality
pound to cooling | US pt. [5.1/11.8 8.6/65 coqlant that is a 50/50 mixture of water and ethylene glycol
water antifreeze.
Imp. pt.| 4.2/9.917.1/7.1
This 50/50 mixture coolant solution provides freezing protec-
tion to -36°C (-33°F).
¢ Maintain cooling system freeze protection at—36°C (-33°F)
to ensure protection against corrosion and loss of coofant
from boiling.
COOLANT CAPACITY This should be done even if freezing temperatures are not
- - - expected.
E”g'se' trad'at"’ s 0/172'15]::;'3 e Add ethylene glycol base coolant when coolant has to be
and heater — mp pt) added because of coolant loss or to provide added protec-
, 0.9 liters tion against freezing at temperature lower than -36°C
Reservolr {1.9/1.6 US/Imp pt.} (_33° F? g P
Total 8.0 liters
(16.9/14.1 US/Imp pt.) NOTE:

e Alcohol or methanol base coolant or plain water alone
should not be used in cooling system at any time as dam-
age to cooling system could occur.

#® Even in a market where no freezing temperauture is antici-
pated, mixture of 70% water and 30% ethylene glycol anti-
freeze (Antifreeze / Anticorrosion coolant) should be used
for the purpose of corrosion protection and lubrication.

85F00-6B-6-1
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Reservoir

FULL evel mark
LOW level mark
Arrow mark

Eal od ol

85F00-6B-7-1

B5F00-68-7-5

COOLANT LEVEL

To check level, lift hood and look at “see-through” coolant res-
ervoir.

Itis not necessary to remove radiator cap to check coolant lev-
el.

WARNING:

To help avoid danger of being burned:

® Do not remove reservoir cap while coolant is “boiling”,
and

® Do notremove radiator cap while engine and radiator are
still hot.

Scalding fluid and steam can be blown out under pressure

if either cap is taken off too soon.

When engine is cool, check coolant level in reservoir.
Anormal coolant level should be between “FULL” and “LOW"
marks on reservoir.

If coolant level is below “LOW” mark, remove reservoir cap

and add proper coolant to reservoir to bring coolant level up
to “FULL" mark.
Then, reinstall cap.

NOTE:

¢ If proper quality antifreeze is used, there is no need to add ex-
tra inhibitors or additives that claim to improve system.
They may be harmful to proper operation of system, and are
unnecessary expense.

¢ When installing reservoir cap, align arrow marks on reservoir
and cap.

COOLING SYSTEM SERVICE

WARNING:

To help avoid danger of being burned, do not remove radia-
tor cap while engine and radiator are still hot.

Scalding fluid and steam can be blown out under pressure
if cap is taken off too soon.

Cooling system should be serviced as follows.
1) Check cooling system for leakage or damage.
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85F00-68-8-1

1. Radiator cap
2. Ear
3. Reservoir hose

85F00-68-8-2

85F00-6B-8-4

2) Wash radiator cap and filler neck with clean water by re-
moving radiator cap when engine is cold.

3) Check coolant for proper level and freeze protection.

4) Using a pressure tester, check system and radiator cap for
proper pressure holding capacity 90 kPa (0.9 kg/cm?, 12.8
psi}. f replacement of cap is required, use proper cap speci-
fied for this vehicle.

NOTE:

After installing radiator cap to radiator, make sure that its ear
is aligned with reservoir hose as shown in figure. If not, turn
cap more to align its ear with hose,

5) Tighten hose clamps and inspect all hoses,
Replace hoses whenever cracked, swollen or otherwise de-
teriorated.

6} Clean frontal area of radiator core.

COOLING SYSTEM FLUSH AND REFILL

1) Remove radiator cap when engine is cool.
Turn cap slowly to the left until it reaches a “stop” (Do not
press down while turning it.
Wait until pressure is relieved {indicated by a hissing
sound} then press down on cap and continue to turn it to
the left.

WARNING:

To help avoid danger of being burned, do not remove ra-
diator cap while engine and radiator are still hot.
Scalding fluid and steam can be blown out under pres-
sure if cap is taken off too soon.

2) With radiator cap removed, run engine until upper radiator
hose is hot (this shows that thermostat is open and coolant
is flowing through system).
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Reservoir

FULL level mark
LOW level mark
Arrow mark

1.
2.
4 3.
4.

85F00-6B-9-2
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3) Stopengine and open radiator drain plug to drain coolant.

4) Close drain plug. Add water until system is filled and run
engine until upper radiator hose is hot again.

5) Repeat steps 3 and 4 several times until drained liquid is
nearly colorless.

6) Drain system and then close radiator drain plug tightly.

7) Disconnect hose from reservoir. Remove reservoir and
pour outany fluid. Scrub and clean inside of reservoir with
soap and water. Flush it well with clean water and drain.
Reinstall reservoir and hose.

8) Add 50/50 mixture of good quality ethylene glycol anti-
freeze and water to radiator and tank.

Fill radiator to the base of radiator filler neck and reservoir
to "FULL” level mark. Reinstall reservoir cap, aligning the
arrow marks on the reservoir and cap.

9) Run engine, with radiator cap removed, until radiator up-
per hose is hot.
10} With engine idling, add coolant to radiator until level
reaches the bottom of filler neck. Install radiator cap, mak-
ing sure that the ear of cap lines up with reservoir hose.
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85F00-6B-10-1

WATER PUMP BELT TENSION

WARNING:
Disconnect negative cable at battery before checking and
adjusting belt tension.

. 10kg {22 bs}

. Adjusting bolt

. Generator

. Crankshaft pulley
. Water pump pulley
. Pivot bolt

‘a”: Belttension

B5F00-6B-10-3

1) Inspect belt for cracks, cuts, deformation, wear and cleanli-
ness. If itis necessary to replace belt, referto page 6B-13 for
procedure.

2) Check beit for tension, Belt is in proper tension when it de-
flects 6 to 8 mm (0.24 — 0.32 in.} under thumb pressure
(about 10 kg or 22 |b.).

6-8mm{0.24-0.32in.)
as deflection /10 kg (22 Ibs)

Belt tension “a”:

NOTE:
When replacing belt with a new one, adjust belt tension to
5—7 mm (0.20 - 0.27 in.}).

3) If beltis too tight or too loose, adjust it to proper tension by
displacing generator position.

4) Tighten generator adjusting bolt and pivot bolts.

5) Connect negative cable at battery terminal.
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1. Radiator inlet hose
2. Radiator outlet hose

3. Radiator outlet pipe

85F00-68-11-3

1. Thermostat case
2. Water outlet pipe
3. Woater outlet ¢cap

4. ECT switch
5. ECT sensor
6. Heater hose

85F00-6B-11-4

1. Thermostat case
2. Water outlet pipe
3. Woater outlet cap

4, Q-ring
5. Heater hose
6. Water hose
{To throttle hody)

85F00-68-11-5

ON VEHICLE SERVICE

WARNING:

¢ Check to make sure that engine coolant temperature is
cold before removing any part of cooling system.

¢ Also be sure to disconnect negative cable from battery
terminal before removing any part.

COOLANT DRAINING

1) Remove radiator cap.

2) Loosen drain plug on radiator to drain coolant.

3) After draining coolant, be sure to tighten drain plug secure-
ly.

4) Fill cooling system. {Refer to page 6B-6, 6B-7)

COOLING WATER PIPES AND HOSES

REMOVAL

1} Disconnect negative cable at hattery.

2) Drain coolant.

3} Remove radiator inlet, outlet hoses and radiator outlet

pipe.

4) Remove throttle body and intake manifold.
Refer to Section 6A2 for removal.
5) Disconnect coolant temperature sensor (ECT sensor) cou-
pler and coolant temperature switch (ECT switch) coupler.
6} Disconnect heater inlet hose from water outlet cap.

7} Remove water outlet cap from cylinder heads.
8} Remove water outlet pipe from thermostat case.
9} Remove thermostat case from cylinder block.
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1. Thermostat case
2. Water outlet pipe
3. Water outlet cap

1 4 P4
%&:ﬂ
’ 2

4. O-ring
5. Heater hose
6. Water hose
{To throttle body)

85F00-6B-12-1

1. Thermostat case
2. Water outlet pipe
3. Water outlet cap

4. ECT switch
5. ECT sensor
6. Heater hose

86F00-68-12-2

1. Radiator inlet hose
2. Radiator outlet hose

3. Radiator outlet pipe

B85F00-6B-12-3

1. Thermostat case

86F00-6B-12.5

INSTALLATION

Install removed parts in reverse order of removal procedure,

noting the following.

1) Install thermostat case to cylinder block with new O-ring.

2) Install water outlet pipe to thermostat case with new O-
rings.

3) Install water outlet cap to cylinder heads with new gaskets.

4) Connect heater hose to water outlet cap.
5) Connect ECT sensor coupler and ECT switch coupler.

8} Install throttle body and intake manifold.
Refer to Section 6A2 for installation.

7} Install radiator cutlet pipe to thermostat case with new O-
ring.

8} Install radiator inlet and outlet hoses.

9} Refill cooling system with proper coolant, referring to de-
scription on COOLANT on page 6B-6 and 6B-7.

THERMOSTAT

REMOVAL

1} Drain coolant and tighten drain plug.

2) Remove cooling water pipes and hoses.
3) Remove thermostat case.
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3. O-ring

1. Thermostat
2. Air bleed valve

4. Match mark

85F00-6B-13-1

1. Air bleed valve
2. Thermostat seal

85F00-6B-13-2

2. Thermometer

B0GH)-6B-115

Q-ring

Eal ol SR

Thermostat
Air bleed valve

Match mark

85F00-6B-13-4
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4) Remove thermostat.

INSPECTION

1) Make sure that air bleed valve of thermostat is clean.
Should this valve be clogged, engine would tend to over-
heat.

2) Checkto make sure that valve seat is free from foreign mat-
ters which would prevent valve from seating tight.

3) Check thermostat seal and O-ring for breakage, deteriora-
tion or any other damage.

4) Check thermostatic movement of wax pellet as follows:
(D Immerse thermostat in water, and heat water gradually.
@ Check that valve starts to open at specific temperature.
@) If valve starts to open at a temperature substantially be-

low or above specific temperature, thermostat unit
should be replaced with a néw one. Such a unit, if re-
used, will bring about overcooling or overheating ten-
dency.

INSTALLATION

1) When positioning thermostat and O-ring on thermostat
case, be sure to position it so that air bleed valve comes at
match mark and into the recession of thermostat case.

2} Install thermostat cap to thermostat case.

3) Connect cooling water pipes and hoses.

4) Fill cooling system {Refer to page 6B-6, 6B-7).
5) Connect negative cable at battery.
8) After installation, check each part for leakage.
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1. Adjusting bolt

85F00-6B-14-1

85F00-6B-14-2
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WATER PUMP BELT

REMOVAL

1) Disconnect negative cable at battery.

2} Loosen P/S pump drive belt adjusting bolt and then re-
move P/S pump belt.

3) Loosen adjusting bolt and pivot bolts.

4) Slacken belt by displacing generator and then remove it.

INSTALLATION

1} Install belt to water pump pulley, crankshaft pulley and
generator pulley. Install P/S pump drive belt.

2} Adjust belt tension as specified.
For Adjustment of P/S pump drive belt tension, refer to
Section 0B of this manual.

3} Tighten adjusting bolt and pivot bolts.

4) Connect negative cable at battery.

WATER PUMP BELT TENSION INSPECTION

1) Check belt tension. It should be within specification. Refer
to page 6B-10.

2} If tension is out of specification, adjust it.
For its adjustment, refer to WATER PUMP BELT TENSION
on page 6B-10.
After adjustment, be sure to tighten bolts.
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1. Adjusting bolt

85F00-68-15-2

85F00-68-15-3
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COOLING FAN, FAN CLUTCH AND WATER
PUMP PULLEY

REMOVAL

1} Disconnect negative cable at battery.

2} Drain coolant.

3) Disconnect radiator inlet hose from radiator.
4) Loosen cooling fan/clutch nuts.

5) Loosen water pump drive belt tension.
6) Remove P/S oil tank.

7) Remove radiator shroud securing bolts.
8) Then remove cooling fan/clutch, water pump pulley and
radiator shrould.

INSPECTION

Inspect fluid coupling for oil leakage.

If necessary, replace fan clutch assembly. Do not disassembie
clutch assembly.

INSTALLATION

Install removed parts in reverse order of removal procedure.
After installation, adjust belt tension for specification and
tighten each bolt and nut securely.

NOTE:

¢ Refill cooling system with proper coolant referring to COOL-
ANT section.

® After installation, check each joint for leakage.
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85F00-6B-16-1

1 2 3

1. Radiator
2. Inlet hose {Qutlet from 0il cooler)
3. Outlet hose {Inlet to oil cooler)

85F00-6B-16-2

85F00-68-16-3

1. Adjusting bolt

85F00-6B-16-4

1. Inlet hose
2. Outlet hose X
3. Reservoir tank hose >

85F00-6B-16-5

RADIATOR

REMOVAL
1) Disconnect negative cable at battery.
2} Drain cooling system by loosening drain plug of radiator.

3) When servicing vehicle equipped with A/T {Automatic
Transmission), place oil pan under radiator and disconnect
A/T fluid hoses from radiator.

4) Loosen cooling fan/clutch nuts.

5) Loosen water pump drive belt tension.
6) Remove P/S oil tank.

7} Disconnect water hoses and reservoir hose from radiator.
8} Remove cooling fan/clutch and radiator shroud.
9) Remove radiator.
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INSPECTION
Check radiator for leakage or damage. Straighten bent fins, if
any.

60A20-6B-17-1

CLEAN
Clean frontal area of radiator cores.

|

60A20-6B-17-2
INSTALLATION
Reverse removal procedures.

NOTE:

® Refill cooling system with proper coolant referring to COOL-
ANT section on pages 6B-6 and 6B-7.

® Adjust water pump belt tension to specification. (For specified
tension, refer to page 6B-10.)

¢ After installation, check each joint for leakage.

85F00-68-17-3
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85F00-6B-18-1

B85F00-68-18-2

85F00-6B-18-3

1. Water pump
2. Impeller
3. Q-ring

85F00-6B-184

85F00-5B-18-5

WATER PUMP

1) Disconnect negative cable at battery.
2} Drain engine oil.
3) Drain coolant.
4) Remove timing chain cover.
Refer to Section 6A2 for removal.

5) Remove water pump assembly.

INSPECTION

NOTE:

Do not disassemble water pump.

If any repair is required on pump, replace it as assembly.

1) Rotate water pump by hand to check for smooth operation.
Iif pump does not rotate smoothly or makes abnormal
noise, replace it.

2) Inspect water purp impeller for damage.
Replace as necessary.

INSTALLATION
1) Install new O-rings to water pump.
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2) Install water pump to cylinder block.

85F00-6B-19-1
3) Install timing chain cover.
Refer to SECTION 6A2 for installation.

85F00-6B-19-2

REQUIRED SERVICE MATERIALS

MATERIALS USE
Ethylene glycol base coolant Additive to engine cooling system for improving cooling
(Anti-freeze/Anti-corrosion coolant) efficiency and for protection against rusting.

£0B40-6B-15-5



ENGINE FUEL 6C-1

SECTION 6C

ENGINE FUEL

CONTENTS
GENERAL DESCRIPTION ................. 6C-1 ONVEHICLESERVICE .................... 6C-3
FuelSystem ......................... 6C-1 Fuel Pump .......... Refer to SECTION 6E2
FuelTank ..., 6C-2 Fuel Filter ........ e, 6C-4
FuelPump ........... Refer to SECTION 6E2 Fuellines ... .ccoviiiiiiiiiinnn.. 6C-5
FuelFilter ...... ... i i 6C-2 FuelFillerCap .......c.ovvviviviin... 6C-6
FuelFilerCap .......... .. ... ..... 6C-2 Fuel Tank ..... ... .. 6C-6
TIGHTENING TORQUE
SPECIFICATION ................iiiiinnn, 6C-9
60A20-6C-1-1
CAUTION:

THE ENGINE OF THIS VEHICLE REQUIRES THE USE OF UNLEADED FUEL ONLY. USE OF LEADED AND /OR
LOW LEAD FUEL CAN RESULT IN ENGINE DAMAGE AND REDUCE THE EFFECTIVENESS OF THE EMIS-
SION CONTROL SYSTEMS.

80A20-6C-1-2

GENERAL DESCRIPTION
FUEL SYSTEM

The main components of the fuel system are fuel tank, fuel pump, fuel filter and fuel level gauge and it in-
cludes three lines, fuel feed line, fuel return line and fuel vapor line.

For the details of fuel flow and fuel vapor flow, refer to SECTION 6E2 “ELECTRONIC FUEL INJECTION SYS-
TEM”.

1. Fuel tank

2. Fuel pump

3. Fuelfilter

4, Fuel fevel gauge
5. Fuel filler cap

6. Breather hose

7. Fuel feed line

8. Fuel return line
9. Fuel vapor line
10. To throttle body
11. From fuel pressure

regulator

12. To EVAP canister

Fuel Cut VALVE

85F00-6C-1-3
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Fuel tank

Fuel pump

Fuel level gauge
Intet vaive

pLp=

85F00-6C-2-1

1. Fuel filter 4. Inlet pipe
2, Fueltank 5. Qutlet pipe
3. Chassis frame 6. Fuelfilter element
{right side) 7. Fuel
60A20-6C-2-2

1. Vacuurmn relief valve
2. Gasket

B80AZ0-6C-2-4

FUEL TANK

The fuel tank is located under the rear of the vehicle. The fuel
pump and fuel level gauge are installed on the upper part of
the fuel tank.

Also, the fuel tank has the inlet valve at the inlet port.

FUEL FILTER

The fuel filter is installed on the chassis frame and fiiters the
fuel sent under pressure from the fuel pump.

Asitcan’t be disassembled, it should be replaced as an assem-
bly. Note that letters indicating the fuel inlet and outlet ports
are stamped on the fuel filter. Refer to them for proper hose
connection.

FUEL FILLER CAP

A ratchet tightening device on the threaded fuel filler cap re-
duces the chances of incorrect installation, which would pre-
vent sealing fuel vapors.

After the gasket on fuel filler cap and the filler neck flange con-
tact, the ratchet produces a loud clicking noise, indicating the
seal has been set.

This cap has a vacuum relief valve inside.

When the pressure in the fuel tank becomes negative {vacu-
um), the vacuum is usually relieved by the TPC valve which is
incfuded in the fuel vapor line. Only when the vacuum be-
comes high especially the vacuum relief valve opens.
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With short pipe, fit hose as far as it reaches pipe joint

as shown.
/ Hose

I,

Clamp securely at a position
3to 7 mm (0,12 -0.27 in.}
from hose end.

With following type pipe, fit hose as far as its
peripheral projection as shown.

Clamp securely at 2 position
3t 7 mm (0.12-0.27 in.}
from hose end.,

With bent pipe, fit hose as far its bent part as shown
or till pipe is about 20 to 30 mm (0.78-1.18 in.)
into the hose.

le

™

A

< Clamp securaly at a position
3te 7 mm {0.12-0.27in.}
from hose end.

With straight pipe, fit hose till pipe is about 20 to 30
mm (0.79 - 1.18 in.) in the hose,

Hose
L 7 77

LI PR A

- l— 201030 mm

— *kmamp {0.79- 1.18in)

Clamp securely at 2 position 3 to
7 mm {0.12 - 0.27 in.) from hose end.

ON VEHICLE SERVICE

WARNING:

Before attempting service of any type on fuel system, fol-

lowing cautions should be always observed.

¢ Disconnect negative cable at battery.

¢ DO NOT smoke, and place "NO SMOKING” signs near
work area.

¢ Be sure to have CO», fire extinguisher handy.

e Be sure to perform work in a well-ventilated area and
away from any open flames (such as gas hot heater).

o Wear safety glasses.

e To release fuel vapor pressure in fuel tank, remove fuel
filler cap from fuel filler neck and then reinstall it.

e Asfuelfeedline is still under high fuel pressure even after
engine was stopped, loosening or disconnecting fuel
feed line directly may cause dangerous spout of fuel to
occur where loosened or disconnected. Before loosening
or disconnecting fuel feed line, make sure to release fuel
pressure according to procedure described on p. 6-4.

® A small amount of fuel may be released after the fuel line

is disconnected.
In order to reduce the chance of personal injury, cover the
fitting to be disconnected with a shop cloth. Put that
cloth in an approved container when disconnection is
completed.

¢ Note that fuel hose connection varies with each type of
pipe. Be sure to connect and clamp each hose correctly
referring to the following.

63420-6C-3-1
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FUEL FILTER

REMOVAL
1. Relieve fuel pressure in fuel feed line referring to p. 6-4.

CAUTION:
This work must not be done when engine is hot. If done
so, it may cause adverse effect to catalyst.

60A20-6C-4-1
2. Disconnect negative cable at battery.
3. Hoist vehicle.

BOA20-6C-4-2

4. Disconnect inlet and outlet pipes from fuel filter by using
two wrenches.

WARNING:

A small amount of fuel may be released after fuel line is
disconnected. In order to reduce the chance of personal
injury, cover the fitting to be disconnected with a shop
cloth. Be sure to put that cloth in an approved container
when disconnection is completed.

5. Remove fuel filter from chassis frame.

Fuel filter
Outlet pipe
Inlet pipe
Wrenches

1.
2,
3.
4.

60A20-6C-4.3
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Gasket
Qutlet pipe
Inlet pipe
Recess

pON=

60A20-6C-5-1

1. To delivery pipe
2. Fuel tank

85F00-6C-5-3

1. Fuel feed hose

4, Clamp

2. Fuel return hose
3. Fuel vapor hose

86F00-6C-5-5

INSTALLATION

Reverse removal procedure noting the following.

® Use new gaskets.

® Make sure that gasketed surfaces are free from any dam-
age.

e Inlet and outlet pipes should come into recess of plate as
shown,

e Tighten union bolts to specified torque.

Tightening Torque
{a): 35 N'm (3.5 kg-m, 25.0 |b-ft)

& Upon completion of installation, verify that there is no fuel
leakage at each connection according to procedure de-
scribed in p. 6-4.

FUEL LINES

Due to the fact that fuel feed line is under high pressure, this

systemn requires special consideration for service.

The feed pipe uses screw couplings and hose clamps.

Any time these fittings are loosened to service or replace com-

ponents, ensure that: -

® Backup wrench is used while loosening and tightening fit-
ting.

INSPECTION

Visually inspect fuel lines for evidence of fuel leakage, hose
cracking and deterioration, or damage. Make sure all clamps
are secure.

Replace parts as needed.
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1. Fuelfiller cap

2 2. Gasket
60420-6C-6-1
60A20-6C-6.2
1. Fuel pump coupler 1
2. Fuel level gauge coupler £

3. Rear bumper

/

i ——

T

60AZ0-6C-6-3

1

5%

oy 5
0

3. Filler hose
4, Inletvalve

60A20-6C-6-4

60A20-6C-6-5

FUEL FILLER CAP

Remove cap, and check gasket for even filler neckimprint, and
deterioration or any damage.
If gasket is in malcondition, replace cap.

NOTE:

If cap requires replacement, only a cap with the same features
should be used. Failure to use correct cap can result in serious
malfunction of the system.

FUEL TANK

REMOVAL
1. Relieve fuel pressure in fuel feed line referring to p. 6-4.

CAUTION:
This work must not be done when engine is hot. If done
s0, it may cause adverse effect to catalyst.

2. Disconnect negative cable at battery.

3. Disconnect fuel level gauge and fuel pump lead wire cou-
plers after removing rear bumper cover.

4. Remove fuel tank filler hose cover.
Then disconnect filler hose and breather hose from fuel
tank.

5. Remove fuel tank inlet valve.

6. Due to absence of fuel tank drain plug, drain fuel tank by
pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

CAUTION:
Never drain or store fuel in an open container due to pos-
sibility of fire or explosion.
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1. Fuelfilter
2. Inlet pipe

60A20-6C-7-1

1. Fuel vapor hose
1 2. Fuel return hose

60A20-6C-7-2

60A20-6C-7-3

7. Disconnect fuel filter inlet pipe from filter.

8. Disconnect fuel vapor hose and return hose from pipes.
9. Remove fuel tank and protector from vehicle.

INSPECTION

After removing fuel tank, check hoses and pipes connected to
fuel tank for leaks, loose connections, deterioration or dam-
age. Also check fuel pump and level gauge gaskets for leaks,
visually inspect fuel tank for leaks and damage.

Replace any damaged or malconditioned parts.
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60A20-6C-8-1

B0A40-6C-8-2

BOA20-6C-8-3

. Fuel tank

. Fuel pump

. Fuel filter

. Fuel level gauge
. Fuel filler cap

. Breather hose

. Fuel feed line

~No g W=

12,

. Fuel return ling
. Fuel vapor line
10.
11

To throttle body
From fuel pressure
regulator

To EVAP canister

B5F00-6C-8-5

FUEL TANK PURGING PROCEDURE

CAUTION:

This purging procedure will NOT remove all fuel vapor. Do
not attempt any repair on tank where heat or flame is re-
quired, as an explosion resulting in personal injury could oc-
cur.

The following procedure is used for purging the fuel tank.

1.

2.
3.

After removing fuel tank, remove all hoses, fuel pump and
fuel level gauge from fuel tank.

Drain all remaining fuel from tank.

Move tank to flushing area.

Fill tank with warm water or tap water, and agitate vigor-
ously and drain. Repeat this washing until inside of tank is
clean.

Replace tank if its inside is rusty.

. Completely flush out remaining water after washing.

INSTALLATION

1.

2,

3.

Install fuel pump and fuel level gauge to fuel tank. Use new
gaskets.

Install fuel separator, inlet valve and tank pressure control
valve to fuel tank.

Connect fuel hoses to fuel tank, fuel pump.

After connecting, clamp hoses securely, Refer to p. 6C-3.
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o

60A20-6C-9-1

1. Fuel vapor hose
2. Fuel return hose

60A20-6C-9-2

1. Fuelfilter
2. Inlet pipe

85F00-6C-9-3

60A20-6C-9-4

. Install fuel tank and cover to vehicle.
. Connect fuel filler hose and breather hose to fuel filler

neck. Clamp them securely.
install fuel filler hose cover.

Connect fuel vapor hose and return hose to fuel pipe.
Clamp them securely.

Connect fuel filter inlet pipe to fuel filter.
Use new gaskets and tighten union bolt to specification.

Tightening Torque
{a): 35 N'm (3.5 kg-m, 25.0 Ih-ft)

. Connect fuel pump and level gauge couplers.
10.
11.
12.

install fuel rear bumper cover.

Connect negative cable to battery.

Upoen completion of installation, check fuel system for
leakage.

TIGHTENING TORQUE SPECIFICATION

Tightening torque

Fastening parts

N'm kg-m Ib-ft

Fuel filter union bolt

35 35 25.0

85F00-6C-9-5
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SECTION 6E2

ELECTRONIC FUEL INJECTION SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION
FOR H20A TYPE ENGINE)

CONTENTS
GENERAL DESCRIPTION ................ 6E2- 3 Electric Load Signal ................. 6E2-22
AIRINTAKESYSTEM ................... 6E2- 6 Battery Voltage ..................... 6E2-22
ThrottleBody ....................... 6E2- 7 Diagnosis Switch Terminal .......... 6E2-23
Fast Idle Control System ............. 6E2- 7 Test Switch Terminal ................ 6EZ2-23
Idle Air Control Valve ................ 6E2- 8 Fuel Injection Control System ....... 6E2-24
FUEL DELIVERY SYSTEM ............... 8E2- 9 Heated Oxygen Sensor Heater
FuelPump ............ ..ot 6E2-10 Control System {Vehicle with
Fuel Pressure Regulator ............. 6E2-10 Heated Oxygen Sensor Only) ..... 6E2-28
Fuel Injector ........................ 6E2-11 Fuel Pump Control System .......... 6E2-28
ELECTRONIC CONTROL SYSTEM ........ 6E2-12 Idle Air Control System ............. 6E2-29
Engine Control Module (ECM) ........ 6E2-16 EGR System (if equipped) ........... 6E2-30
Mass Air Flow Sensor Evaporative Emission Control
{MAFSensor)............ccvevnn. 6E2-18 System ... i e i 6E2-31
Throttle Position Sensor Throttle Valve Opening Signal Qutput
(TPSensor) ........covvvvivninn... 6E2-19 for TCM (A/T Vehicle Only) ....... 6E2-32
Engine Coolant Temperature Engine Coolant Temp. Signal Qutput
Sensor (ECT Sensor) .............. 6E2-19 for TCM (A/T Vehicle Only) ....... 6E2-32
intake Air Temperature Sensor IC (Ignition Control) System ......... 6E2-33
(IATSensor) ......ccovvvivnnnnnnn. 6E2-19 DIAGNOSIS ..........ovov i nanns 6E2-35
Heated Oxygen Sensor Precautions in Diagnosing
(HO2S) (if equipped} .............. 6E2-20 Troubles ...........coiiiiiints. B6E2-35
CO Adjusting Resistor (Vehicle without DIAGNOSTIC FLOW CHART ........... 6E2-39
Heated Oxygen Sensor Only) ...... 6E2-20 Diagnostic Trouble Code Table ...... 6E2-40
Vehicle Speed Sensor (VSS) ......... 6E2-21 A-1 ECM Power and Ground
Camshaft Position Sensor CircuitCheck..................... 6E2-41
(CMP Sensor) ........oovveeveenns, 6E2-21 A-2 Malfunction Indicator Lamp
Ingition Fail-Safe Signal ............. 6E2-22 {"CHECK ENGINE" Light}
Engine Start Signal .................. 6E2-22 CircuitCheck............cvvnt. B6E2-42

Transmission Range Switch {"R”, “D”

“2" or "L" range signal)

(A/TOnly) ..o, 6E2-22
Power Steering Signal

{For Vehicle with Power Steering) .. 6E2-22
Air Conditioning Signal

{For Vehicle with A/C) ............. 6E2-22

85F00-6E2-1

A-3 Malfunction Indicator Lamp
{("CHECK ENGINE" Light)
CircuitCheck.......oviininaa.. 6E2-43
Code No.13 Left Bank Heated Oxygen
Sensor Circuit and/or
Code No.28 Right Bank Heated Oxygen
Sensor Circuit {if equipped) ....... 6E2-44

6E2
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Code No.14 ECT Sensor Circuit ....... 6E2-45
Code No.15 ECT Sensor Circuit ....... 6E2-46
Code No.21 TP Sensor Circuit ........ 6E2-47
Code No.22 TP Sensor Circuit ........ 6E2-48
Code No.23 IAT Sensor Circuit ....... 6E2-49
Code No0.25 |AT Sensor Circuit ....... 6E2-50
Code No.24 VSS Circuit .............. 6EZ2-51
Code No.33 MAF Sensor Circuit ...... 6E2-52
Code No.34 MAF Sensor Circuit ...... 6E2-53
Code No.41 Ignition Fail-Safe

Signal Circuit ........cooviiie.... 6E2-54
Code No.42 CMP Sensor Circuit ...... 6E2-65
Code No.51 EGR Valve Circuit

{ifequipped) ..........c.oiiiinne, 6E2-56

Code No.52 Fuel System
(Vehicle with Heated Oxygen Sensor

Only) ...... e, 6E2-57
Trouble Diagnosis ................... 6E2-58
B-1 Fuel Pump Circuit Check ......... 6E2-62
B-2 Fuel Injector Circuit Check .. ...... 6E2-63
B-3 Fuel Pressure Check ............. 6E2-65

B-4 Idle Air Control System Check .... 6E2-67
B-5 EGR System Check (if equipped) .. 6E2-69
B-6 Evaporative Emission Control

SystemCheck ................ ... 6E2-70
Inspection of ECM and Its Circuit ... .. 6E2-71
Voltage Check .................... BE2-71
Resistance Check ................. B6E2-75
ONVEHICLESERVICE .................. 6E2-76
General ....... e, 6E2-77
Accelerator Cable Adjustment ........ 6E2-77
A/T Throttle Cable Adjustment
(A/TVehicleonly) ................. 6E2-77
Idle Speed/ldle Air Control Duty
Adjustment .......... ... ... ... 6E2-78
Idle Mixture Adjustment (For vehicle
without heated oxygen sensor) .... 6E2-80
AIR INTAKESYSTEM ................... 6E2-81

Throttle Body (On-vehicle inspection,
Removal, Cleaning and

installation) ...................... 6E2-81
Idle Air Control Valve (On-vehicle

Inspection, Removal and

Installation) ...............coc.on. 6E2-85

85F00-BE2-2.1

Fast Idle Control System
{On-vehicle Inspection) ..........
FUEL DELIVERY SYSTEM .............
Fuel Pressure Inspection ...........
Fuel Pump (On-vehicle inspection,
Removal, Inspection and
Installation) ............. ... ..
Fuel Pressure Regulator (Removal
and Installation) .................
Fuel Injector {On-vehicle inspection,
Removal, Inspection and
Installation) ...........coovivann,
ELECTRONIC CONTROL SYSTEM
ECM (Removal and Installation) ....
MAF Sensor (Inspection, Removal
and installation) .................
AT Sensor ...ovvevirrenernannennns
TP Sensor {Inspection, Adjustment,
Removal and Installation} ........
ECT Sensor (Removal, Inspection
and Installation) .................
EGR Valve {(System Inspection,
Removal, Inspection and
Installation) (if equipped) ........
Heated Oxygen Sensor (Sensor
Inspection, Heater Inspection,
Removal and Installation)
(ifequipped) ......ccooiv it
VSS ({Inspection)
Main Relay {Inspection) ............
Fuel Pump Relay (Inspection) .......
Fuel Cut Operation {Inspection) .....
Evaporative Emission Control
System ... .. i
EVAP Canister Purge
inspection .............covnht.
Vacuum Passage Inspection ......
Vacuum Hose Inspection .........
Inspection of EVAP Canister
PurgeValve............. .ot
EVAP Canister Inspection ........
Tank Pressure Control Valve
Inspection .........oovviienaan,
TIGHTENING TORQUE
SPECIFICATIONS .....................
SPECIALTOOLS ......................

..................

6E2- 99

6E2-104
6E2-105
6E2-106
6E2-107
6E2-107

6E2-107
6E2-107
6E2-108
6E2-108

6E2-108
6E2-109

6E2-110

6E2-111
6EZ2-111



ELECTRONIC FUEL INJECTION SYSTEM 6E2-3

GENERAL DESCRIPTION

The Electronic Fuel Injection System in this ve-
hicle supplies the combustion chambers with
air/fuel mixture of optimized ratio under widely
varying driving conditions.

It uses the sequential multiport fuel injection sys-
tem which injects fuel into each intake port of the
cylinder head.

This system has 3 major sub-systems: air in-
take system, fuel delivery system and electron-
ic control system.

Air intake system includes air cleaner, mass air
flow sensor, throttie body, fast idle control sys-
tem, idle air control valve and intake manifold.
Fuel delivery system includes fuel pump, deliv-
ery pipe, fuel pressure regulator, etc.

85F00-BE2-3-1

Electronic control system includes ECM, various
sensors and controlled devices,

This section explains the system related to the
electronic fuel injection as well as such functions
of ECM as listed helow.

e EGR system. (if equipped)

e Evaporative emission control system.

¢ Throttle valve opening signal and coolant
temp. signal outputs for TCM (A/T vehicle
only).

® IC {Ignition Control) system.
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6E2-6 ELECTRONIC FUEL INJECTION SYSTEM

AIR INTAKE SYSTEM

The main components of the air intake system are
air cleaner, resonator, air intake pipe, throttle
body {including mass air frow senscr) and intake
manifold.

The air (by the amount corresponding to the
throttle valve opening and engine speed) is fil-
tered by the air cleaner, passes through the
throttle body, is distributed by the intake manifold
and finally drawn into each combustion chamber.

Whenthe engineisidling, whenitis cold or when
the idle air control valve is opened according to
the signal from ECM, the air bypasses the throttle
valve through bypass passage which varies in
each case and is finally drawn into the intake
manifold.

10

pa = e el

b

/it

1.
-
t

r
- -

(L §

o jc===

H
L1}

1. Air cleaner
2. IAT sensor
3. Resonator
4. Intake airpipe

5. Throttle body

6. Intake air collector

7. Intake manifold

8. MAF sensor

9. Surge tank pipe

. Throttle valve

11. Idle speed adjusting screw

. IAC valve

13. Intake air

14. Air flow when idle air control
valve open

Air flow from idle speed adjusting
screw

5.

85F00-6E2-6-1
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Throttle body
Throttle valve
TP sensor
MAF sensor
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. Throttle body

. Plunger

. Fastidle control cam
. Cam follow lever

. Throttle valve

1. Plunger
2. Therma wax
3. Seal rubber

85F00-6E2-7-4

THROTTLE BODY
The throttie body consists of the main bore, air bypass pa-
sage, and the following parts.

® Throttle valve which is interlocked with the accelerator ped-
al and controls the amount of the intake air

® MAF sensor which detects the mass flow of the air drawn
into the engine and sends a signal to ECM.

® TP sensor which detects the throttle valve opening and
sends a signal to ECM.

¢ Fastidle air control system which openes the throttle valve
when engine is cold

FAST IDLE CONTROL SYSTEM

The fast idle control system consists of thermo-wax, seal rub-
ber, plunger, fast idle control cam and throttle lever.

When the engine is cold, the fast idle control system increases
the engine speed by opening the throttle valve to send the air
to the intake manifold, and thus the engine is warmed up.

OPERATION

Whenthe engineis cold {(or engine coolant temp, is lower than
60°C (140°F)), the thermo-wax is contracts. In this state, as the
cam follow lever is on the crest of the fast idle control cam, the
throttle valve is kept at a little wider open positions compared
with when the engine has been warmed up. Thus, in spite that
the throttle valve is closed, the volume of the intake air to the
engine is larger in the fast idle state than when the engine has
been warmed up.
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1. Throttle body
. Plunger
. Fastidle

control cam

. Cam follow lever
. Throttle valve
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1. Valve

2. Solencid coil
3. Plunger

4. Air flow

85F00-BE2-8-2

Asthe engine gets warmer, the thermowax expands gradually
and pushes the fast idle cam upward. Then, the cam follow le-
ver goes over the crest of the fast idle cam about the point
when the engine coolant temperature exceeds 60°C (140°F).
As aresult, the throttle valve returns to the throttle lever linked
to it contacts the stop screw and the engine idle speed reduces
to the normal idle speed after the engine being warmed up.

IDLE AIR CONTROL VALVE (IAC VALVE)

The IAC valve controls opening of the bypass air passage
{i.e.,bypass air flow). The opening increase and decreases ac-
cording to the electric current flow to the IAC valve which is
controlled by ECM.
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FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank,
fuel pump, fuel filter, fuel pressure regulator, de-
livery pipes, and fuel injectors.

The fuel in the fuel tank is pressurized by the fuel
pump, filtered by the fuel filter and fed under
pressure to each injector through the delivery
pipes. As the fuel pressure applied to the injector
(the fuel pressure in the fuel feed line) is always
kept a certain amount higher than the pressure in
the intake manifold by the fuel pressure regulator,

the fuelis injected into the intake port of the cylin-
der head when the injector opens according to
the injection signal from ECM.

The fuel relieved by the fuel pressure regulator
returns through the fuel return line to the fuel
tank.

For the structure and operation of the fuel tank
and filter, refer to SECTION 6C "ENGINE FUEL".

12

O
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1. Fuel injector
2. Delivery pipe
3. Fuel! pressure regulator
4. Throttle body
5. Intake manifold
B. EVAP canister
7. Fuel feed line
8. Fuel return line
9. Fuel vapor line

10. Fuel filter

11. Fuel tank

12, Fuel pump

B5F00-BE2-9-1
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1. Fuel pump
2. Return pipe
3, Filter
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1. Check valve
2. Relief valve
3. Armature
4. Magnet

5. Impeller

6. [nlet port

7. Housing

8. Bearing

9. Choke coil
10. Qutlet port

85F00-6E2-10-2

Chamber “A"
Chamber "B”
Spring
Diaphragm

Valve

From fuel pump
To fuel tank

To intake manifold

DDA W
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FUEL PUMP

The electric fuel pump located in the fuel tank consists of ar-
mature, magnet, impeller, brush, check valve, etc.. The ECM
controls its ON/OFF operation as described under “Fuel Pump
Control System” included in later part of this section.

Operation

When power is supplied to the fuel pump, the motor in the
pump runs and so does the impeller.

This causes a pressure difference to occur between both sides
of the impeller as there are many grooves around it. Then the
fuel is drawn through the inlet port, and with its pressure in-
creased it is discharged through the outlet port.

The fuel pump also has a relief valve to prevent excessive rise
of the discharge pressure and a check valve to keep some
pressure in the fuel feed line even when the fuel pump is
stopped.

FUEL PRESSURE REGULATOR

The fuel pressure regulatoris diaphragm-operated relief valve
consisting of diaphragm, spring and valve. It keeps the fuel
pressure applied to the injector 2.9 kg/cm? (290 kPa, 41.2 psi)
higher than that in the intake manifold at all times.

The pressure applied to the chamber “A” of fuel pressure reg-
ulator is intake manifold pressure and that to the chamber “B”
is fuel pressure.

When the fuel pressure rises more than 2.9 kg/cm? (290 kPa,
41.2 psi) higher than the intake manifold pressure, the fuel
pushes the valve in the regulator open and excess fuel returns
to the fuel tank via the return line.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-11

BwN-

Filter
Solenoid coll
Ball valve
Terminal
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FUEL INJECTOR

There are 6 injectors (one for each cylinder), each of which is
instatled between the intake manifold and delivery pipe. It is
an electromagnetic type injection nozzle which injects fuel
into the intake port of the cylinder head according to the signal
from ECM.

Operation

When the solenoid c¢oil of the injector is energized by ECM, it
becomes an electromagnet and attracts the plunger. At the
same time, the needle valve which is incorporated with the
plunger opens and the injector which is under the fuel pres-
sure injects fuel. As the lift stroke of the ball valve of the injec-
tor is set constant, the amount of fuel injected at one time is
determined by the length of time during which the solenoid
coil is energized (injection time).
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ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) vari- e |dle air control system

ous sensors which detect the state of engine and ® Fuel pump control system

driving conditions, 2) ECM which controls various e Evaporative emission control system
devices according to the signals from the sensors e ESA (Electronic Spark Advance) system
and 3} various controlled devices. ® EGR system

Functionally, it is divided into the following sub
systems:

# Fuel injection control system

¢ Heated oxygen sensor heater control system

Also, with 4 A/T model, ECM sends throttle valve
opening signal and coolant temp. signal to trans-
mission control module to control A/T,

g [¢]
right-hand steering vehicle left-hand steering vehicle f'.--}----- ‘o.
10 ! o ' L
\\ ‘---p----; -1 A
- B B N ! 3\(
F%1 4 b !
fp—a=a Iy—=a G t; Il

\"-J
o
]
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NOTE:
Above figure shows left-hand steering vehicle, For right hand steering vehicle, parts with {>k} are installed at the other side.
INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. MAF sensor a: Fuel pump relay A ECM (k)
2. IAT sensor b: Injector B: Main relay
3. Heated oxygen sensor ¢ EGR valve (if equipped) C: Fuse box {3}
{if equipped) d: EVAP canister purge valve D: EVAP canister
4, ECT sensor e: ldle air control valve E: Monitor coupler (Engine) (%)
5. Battery f: Ignitor F: Monitor coupler {A/T} {k)
6. TP sensor g: Malfunction indicator lamp {3k} G: Data link connector (k)
7. Camshaft position sensor (*CHECK ENGINE" light) {Assembly line diag. link}
{CMP sensor}
8. Ignition c¢eil
9, V55 {in speedometer} {-k)
10. CO adjusting resister (k)

{vehicle without heated
oxygen sensor only}
11. Noise suppressor {3k}

85F00-6E2-12-1




ELECTRONIC FUEL INJECTION SYSTEM 6E2-13

[01IUCS Y]
{jonuco NE 3Py
(LHOI JoUoS Mmopy Jie ssedAg
JOHLNOD «ANIDNI
H3LV3IH INIVA H33HI.) jonuc)
YOSNIS (LINN IINCAOW 39HNd dv wonoaful [ony
seBisneyx P | Ngoaxo | | HIMOQ) TOINOD | | HILSINVD HO1¥JIaNI
jand @ a3aLvaH HOLIND{ NOISSHASNVYYL dvAd NOILINNITVIN
] 1 AV1I3H
v _”V dAnd
13n4d
{paddinba yi
|eubts butaals 1emod 3INQOW TOBLNOD 3NION3I
{peddinba j1) jeubis O/v e
{Ajuo ajoIyan 1 /) jeubis :
abue) uoISSIWSUEL] ® i 1 dNNg
jeubis 1saf e Q\\\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ A 13N
{euBis sisoubelq o queq = “
jeubis uels auibuy o yoes Jo uonIso . “
poads 8|21yaA ® uo1esIuUIIUCD uolstd duwie) \
jeudis co_m_:m_ . uebAxo "oes pue 1u81902 “ _
abeyjoa Alddns (NO3 e Isneyxd yeyswey suibug “ Buiuado BWIN[OA -dway
“ BAlRA He e
T033dIN03 31 \ ] anolyL Rlchdan edul
(a3ddIN03 1)
Siosnas|  sHosNas HOSN3S | HOSNIS HoLoa | _
NIDAxQ|  NA9AXO dWO 133 HOSNIS dL. HOSN3S LVI
{Q3ddiND3 41} a31v3H QaLvaH w
HOLUIANOI AQ08 [¥OSN3S YINVITO
JILAVLYD d104INVIA ANIONA QT104INYIA
AV 33HHL 18NVHX3 7 aving (] FULOMHL | avw = yIv

{Q3ddIND3
41} INWA
Ho3

f—

o

| 3ATVA T0HLNOD

v 3101

B85F00-6E2-13-1



6E2-14 ELECTRONIC FUEL INJECTION SYSTEM

41

TERMINAL ARRANGEMENT OF EACH
COUPLER {(VIEWED FROM HARNESS SIDE)
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FUEL PUMP
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SENSOR SENSOR
oL 1 colL 2 SENSOR SENSOR GND
— GNP ECT
EGR B+ HEATED ] SENSOR
VALVE OXYGEN HEATER
B+ SENSOR GND (ECM)
TEMP. GAUGE
COIL 4 COIL3
MAF =1 TP
CMP = g
Hoon LT teon BTk I FEnson €A 05
GND SENSOR POWER SENSOR

SUPPLY (5V}

1
IGt:  [gnition trigger signal
IGNITOR {{IGtIHGI2[IGI3{GNDIIGISJGIHIG @IGS IGsAIGsAGsA|Gs IGs: Ignition signal
IGf: Ignition fall safe signal
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11.
12,

13.

14.

14-1.
14-2.
14-3.
14-4.
14-6.

14-6.
18,
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26,
27-1.
27-2.
27-3.
27-4.
28.
29.
30.

31.
32,
33.

34.

35.
36.
37.
38.
39.

41,
42,
43,

No.1 injector

MNo.2 injector

No.3 injector

No.4 injector

No.5 injector

No.6 injector

1AC valve

EGR valve (stepper motor)}
{if equipped)

EVAP canister purge valve
Fuel pump relay

Fuel pump

Transmission control module
(A/T vehicle only)
Malfunction indicator lamp
{"CHECK ENGINE” light)
Maonitor conpler
Diagnosis output terminal
Diagnosis switch terminal
Test switch terminal

Duty cutput terminal

AJF duty {Right bank, B2)
output terminal

Ground terminal

Data link connector

A/C amplifier

Ignitor

Nao.1 ignition coil

Mo.2 ignition coil

No.3 ignition ¢coil

No.4 ignition coil

MNo.b ignition ¢oil

Mo.6 ignition coil

Noise suppressor
Tachometer

Electri¢ load signal diodes
Small light switch

Heater fam motor switch
Rear defogger switch
Erom battery

Power steering pressure switch
CO adjusting resistor (if equipped}
Vehicle speed sensor
(Reed switch in speedometer}
CMP sensor

IAT senosr

Right bank heated oxygen
sensor {if equipped)

Left bank heated oxygen
sensor {if equpped)
Throttle position sensor
ECT sensor

MAF sensor

Main relay

Starter magnetic switch
Transmission rarge switch
{A/T vehicle only)

Main fuse

Main switch

Battery

ECM

85F00-6E2-15-1

TER- TER-
MINAL CIRCUIT MINAL CIRCUIT
Al No.1 injector C1 RBigh}( %aagggatgd oxygendsensw
AZ | No.2 injector . :E(:; b, if equippe —
| r motor coil 1), i
A3 | Left bank heated oxygen sensor heater 2 equiﬁ';?e‘&e {stepper motor coil 1), i
(Bank 1 HO2S heater), if equipped = =GR val T
A4 | EVAP canister purge valve squipped. fstepper motar coil 2), |
A5 | Power steering pressure switch C4 | EGR valve {stepper motor coil 3), if
A6 | Engine start switch equipped
C5 EGR valve (stepper motor coil 4}, if
A7 | Power sourse {for sensors) equipped
A8 | CMP sensor (REF signal} C6 | Blank
A9 c7 Ignition switch
A10 | CMP sensor (POS signal) cs
A1l _ c9
A12 | No.5injector c10 Blank
A13 | Ground c11
A14 | No.3injector c12
A15 | No.dinjector
A16 | IAC valve s3] Power source
A17 | Blank D2 | Ignitor (No.2 cylinder)
A18 D3 Ignitor {No._6 eylinder}
A19 | ECT sensor D4 Ignitor (No.1 eylinder}
A20 | Sensor ground D5 Ignitor (No.4 cylinder)
A21 | IAT sensor D6 | Ignitor (No.5 cylinder)
A22 | Left bank heated oxygen sensor - -
{Bank 1 HO2S) or CO adjusting resistor B7 | Ignitor (No.2 cylinder)
A23 | Throttle position sensor D8 | Blank
A24 | MAF sensor 09 | Fuel pump relay
A28 | No.6injector D10 Ground
A26 | Ground ol
D12 | Power source
B1 P13 | Duty output terminal
B2 Blank D14 | Blank
. f f D15 | Diagnosis output terminal and ML
B3 | Electric load signal diodes (“CHECK ENGINE" light)
B4 | Test switch terminal D16 | Throttle valve opening signal to TCM
Bs Vehicle speed sensor {A/T vehicle only}
B6 | Transmission range switch D17 | Engine coolant signal to TCM
. (AT vehicie only}
B7 Blank
D18 | Data link connector
B8 | Sensorground
- - D19 7 Blank
B9 | A/F duty {Right bank, B2) output terminal -
D20 | Main relay
B10 | Blank -
D21 | Right bank heated oxygen sensor heater
B11 Power source for back-up {Bank 2 HO2S heater), if equipped
B12 | Diagnosis switch terminal D22 | Ground
B13 | A/C amplifier {if equipped)
B14 | Blank
B15 | Tachometer
B16 | Moise suppressor {ignition fail safe signal}
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1. ECM
2. Instrument main panel
3. Steering wheel
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In engine room

Malfunction indicater lamp
("CHECK ENGINE” light)
Cluster

Diagnosis switch terminal
Monitor coupler

ECM

Sensed informaticn
Qutput

Main retay

Ignition switch
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Engine Control Module (ECM}

ECM is instailed to the underside of the instrument panel at
the driver’s seat side.

ECM is a precision unit consisting of microcomputer, A/D
(Analog/Digital) converter, 1/0O {Input/Qutput) unit, etc..

It is an essential part of the electronic control system, for its
functions include not only such a major function as to control
fuel injector, idle air control valve, fuel pump relay, etc. but
also on-board diagnostic system {(self-diagnosis function) and
fail-safe function as described in the following section.

On-board diagnostic system (Self-diagnosis function)

ECM diagnoses troubles which may occur in the areas includ-
ing the following parts when the ignition switch is ON or the
engine is running, and indicates the result by turning on or
flashing malfunction indicator lamp {"CHECK ENGINE” light).
Heated oxygen sensors (Left and right bank, if equipped)
Intake air temp. sensor

Engine coolant temp. sensor

Throttle position sensor

Vehicle speed sensor

Mass air flow sensor

Ignition fail-safe signal

EGR stepper motor {if equipped)}

Fuel system (vehicle with heated oxygen sensor)

CPU (Central Processing Unit) of ECM

ECM and malfunction indicator lamp ("CHECK ENGINE” light)

operate as follows,

¢ Malfunction indicator lamp (“CHECK ENGINE" light) lights
when the ignition switch is turned ON (but the engine at
stop} with the diagnosis switch terminal ungrounded re-
gardless of the condition of Electronic Fuel Injection sys-
tem. This is only to check the malfunction indicator lamp
("CHECK ENGINE” light} bulb and its circuit.

o |fthe above areas of Electronic Fuel Injection system is free
from any trouble after the engine start (while engine is run-
ning}, malfunction indicator lamp {("CHECK ENGINE" light)
turns OFF.

e When ECM detects a trouble which has occured in the

above areas, it makes malfunction indicator lamp {"CHECK
ENGINE” light) turn ON while the engine is running to warn
the driver of such occurrence of trouble and at the same
time it stores the exact trouble area in ECM back-up
memory.
(The memoryis kept asitis even ifthe trouble was only tem-
porary and disappeared immediately. And it is not erased
unless the power to ECM is shut off for 2 minuits or longer.)
ECM also indicates trouble area in memory by means of
flashing of malfunction indicator lamp (“CHECK ENGINE”
light} at the time of inspection (i.e. when diagnosis switch
terminal is grounded and ignition switch is turned ON).
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NOTE:

Only ignition circuit trouble (code No.41) among the above
areas is not stored in back-up memory of ECM. (in other
words, even if ECM has detected a trouble in ignition circuit,
once ignition switch is turned OFF, code No.41 will not be indi-
cated even when diagnosis switch terminal is grounded and
ignition switch is turned ON). Therefore, to check diagnostic
trouble code when engine fails to start, crank engine and then
ground diagnostic switch terminal with ignition switch ON.
Even when a trouble occurs in CMP sensor circuit (circuit
open}, ECM does not indicate it {or activate malfunction indi-
cator lamp ("CHECK ENGINE” light)).

And when that troubled circuit regains good condition, the
memory of defective area will be erased automatically even if
the power circuit to ECM is not opened as described above.

Fail-safe function

Even when a trouble has occurred in such areas of Electronic
Fuel Injection system that include the following parts and a
failure signal is sent to ECM, control over the injector, idie air
control valve and other is maintained on the basis of the stan-
dard signals and/or back-up program prestored in the ECM
while ignoring that failure signal and/or CPU. This function is
called "fail-safe function”. Thus, with this function, a certain
level of engine performance is available even when some fail-
ure occurs in such areas so that disability in running is
avoided.

Engine coolant temp. sensor
Intake air temp. sensor

Throttle position sensor

Mass air flow sensor

EGR stepper motor {if equipped)
CPU in ECM



6E2-18 ELECTRONIC FUEL INJECTION SYSTEM

NN

Heat-resistor
Metering duct
Straightening net
Control circuit

Air from air ¢leaner
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SENSOR
D

Signal current
O —— = Large’
!\

Air volume

Small —sfpe——————— |a rge

1. Control circuit

2. Coupler

RH: Heat-resistor

R:  Resistor
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Mass Air Flow Sensor (MAF Sensor)

The MAF sensor is incorporated with throttle body and con-
sists of heat resistor, metering duct, straightening net, body,
control circuit, etc.

It detects the mass flow of the air drawn into the engine and
sends that information to ECM as a current signal.

ECM uses the signal as one of the signals to control various
devices.

This MAF sensor is athermal control type including a heat-re-
sistor and a control circuit.

The heat resistor is cooled off by the intake air and the control
circuit controls the heat-resistor temperature {the amount of
electric current flowing to the heat-resistor) so as to keep it
within a certain difference range from the ambient tempera-
ture. Then this control value is output as a current signal.
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Qutput voltage {V)
Low -+ . High

Reference voltage
Qutput

Ground

Resistor
Conductor

Rotor

Brush
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“Throttle valve opening
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Throttle Position Sensor (TP Sensor)

The throttle position sensor consisting of a potentiometer is
installed on the throttle body, and detects the throttle valve
opening.

A 5-volt reference voltage is applied to the sensor from ECM
and as its brush moves over the print resistance according to
the throttle valve opening, the output voltage varies accord-
ingly.

By monitoring the sensor output voltage, ECM detects the
throttle valve opening.

ECM uses the signal from TP sensor as one of the signals to
control fuel injector, idle air control valve, ignition timing,
EVAP canister purge valve and EGR valve (if equipped).

Also for A/T model, ECM converts the voltage signal from TP
sensor into ON/OFF signal and sends it to transmission con-
trol module, where it is used as one of the signals to control
the automatic transmission.

Engine Coolant Temperature Sensor (ECT Sensor)
Incorporated with engine coolant temp. gauge and located at
the water outlet pipe, this sensor measures the temperature
ofthe engine coolant and converts its change into that in resis-
tance through the thermister.

By monitoring the resistance of the coolant temperature sen-
sor, ECM detects the engine coolant temperature and that af-
fects most systems under the control of ECM.

Also for A/T model, ECM converts the voltage signal from ECT
sensor into ON/OFF signal and sends it to transmission con-
trol module, where it is used as one of the signals to control
the automatic transmission.

Intake Air Temperature Sensor (IAT Sensor}

Located on the air cleaner, this sensor measures the tempera-
ture of the intake air and converts its change into that in resis-
tance through the thermister like the ECT sensor.

By monitoring the resistance of the 1AT sensor, ECM detects
the intake air temperature and use it as one of the signals to
control fuel injectors, ignition timing and EGR valve.
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Heated Oxygen Sensor (HO2S) (if equipped)

The heated oxygen sensors are installed on the each exhaust
manifold to detect the concentration of oxygen in the exhaust
gases.

The oxygen sensor heater promotes activation of the oxygen
sensor.

CO Adjusting Resistor. {(Vehicle without heated oxygen sensor
only}

Variation of the base air/fuel ratio due to such factors of the
engine as aging can be adjusted by turning the knob of CO ad-
justing resistor. Turning the CO adjusting resistor knob to "A”
increases CO% (A/F mixture becomes rich} and turning it to
“8B” decreases CO% (A/F mixture becomes lean).
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1. Reed switch
2. Magnet
1 3. Speedometer ass’y
85F00-6E2-21-1
1]
) |
1
‘ 2
I ¢ .3 q
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D
N
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REF

GND

POS _]
GND
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CMP sensor
Slits plate
Photo transistor

CMP sensor coupler
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crankshaft)

Slits for REF signal (6 pulses)
Slits for POS signal {360 pulses)

. BTDC 110° of No.1 piston

. BTDC 110° of No.6 piston

. BTDC 110° of No.5 piston

. BTDC 110° of No.4 piston

. BTDC 110° of No.3 piston

. BTDC 110° of No.2 piston
1° of camshaft angle. (2° of crankshaft angle)
A revolution of camshaft {2 revolutions of
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Vehicle Speed Sensor (VSS)

The speed sensor consisting of the reed switch and magnet is
built in the speedometer. As the magnet turns with the
speedometer cable, its magnetic force causes the reed switch
to turn ON and OFF. Such ON/OFF frequency increases or de-
creases in proportion with the vehicle speed and is sent to
ECM as pulse signals.

ECM uses it as one of the signals to control various devices.

Camshaft Position Sensor (CMP sensor)
The CMP sensor located on the rearward of left side cylinder

head consists of the signal generator {photo transistors) and
signal rotor (slits plate).

The signal generator generates REF signal and POS signal

through two types of slits in the slit plate which turns together
with the camshaft,

REF signal

The CMP sensor generates 6 pulses of signals each of which
has a different wave form while the camshaft makes one full
rotation.

Based on these signals, ECM judges which cylinder piston is
at the ignition BTDC 110°.

POS signal

The CMP sensor generates 360 pulses of signals while the
camshaft makes one full rotation (i.e., 1 pulse per 1° move-
ment of the camshaft}). Based on these signals, ECM judges
the size of REF signal, the engine speed and piston position.
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1. Transmission range switch
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1. Pressure
switch
lead wire

2. P/Spump

85F00-6E2-22-3

85F00-6E2-22-4

B5F00-6E2-22-5

lgnition Fail-Safe Signal
This signal is sent from the noise suppressor.
ECM uses it as one of the signals for controlling fuel injectors.

Engine Start Signal

This signal is sent from the engine starter circuit.

Receiving it, ECM judges whether the enging is cranking ornot
and uses it as one of the signals to control the fuel injector and
fuel pump relay.

Transmission Range Switch. (A/T only) ("R"”, “D", 2" or “L"
range signal)

Located on the transmission, it turns ON when the select lever
is in the park or neutral position. ECM detects whether the
transmission is in the parking or neutral state or in any other
state through this ON/QFF signal and uses it as one of the sig-
nals to control fuel injectors and idle air control vaive.

Power Steering Signal (For vehicle with power steering)

This signal is sent from the power steering pressure switch.
The power steering pressure switch is installed on the power
steering pump body.

The switch turns ON when the oil pressure is higher than 2.2
- 2.8 MPa (22 - 28 kg/cm?2, 313 — 398 psi).

The turning of the steering wheel causes increased oil pres-
sure.

ECM uses it as one of the signals for controlling idle air control
valve operation.

Air Conditioning Signal (For vehicle with A/C)

This signal is sent from the A/C circuit.

ECM detects whether the A/C is operating or not through the
signal and uses it as one of the signals for controlling idle air
control valve operation.

Electric Load Signal

This signal is sent from each circuit of head & small (or clear-
ance} lights, heater fan, and rear window defogger. ECM uses
it as one of the factors for controlling idle air control valve.

Battery Voltage

The fuel injector is driven by its solenoid coil based upon the
ECM output signal.

There is some delay called as “Ineffective injection time”,
which doesn’t provide fuel, between ECM signal and valve ac-
tion.

As the ineffective injection time depends on the battery voit-
age, ECM takes voltage information to compensate it in fuel
injection time.
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In engine room

A

B
C
D
E
F:

Right bank A/F duty output
terminal

: Diagnosis switch terminal
: Diagnosis output terminal
: Ground terminal

. Test switch terminal

Duty output terminal
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Diagnosis Switch Terminal

The diagnosis switch terminal is included in the monitor cou-
pler in the engine room. When this terminal is grounded, a
diagnosis signal is fed to ECM which then outputs diagnostic
trouble code (self-diagnosis code) and at the same time out-
puts idle air control (IAC) duty through duty output terminal.

Test Switch Terminal

The test switch terminal is included in the engine-room moni-
torcoupler. When this terminal is grounded, ECM sets the igni-
tion timing to the initial ignition timing.

For vehicle with heated oxygen sensor, when both test switch
terminal and diagnosis switch terminal are grounded, ECM
outputs left bank A/F duty through the duty output terminal
and right bank A/F duty through the right bank A/F duty out-
put terminal.
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FUEL INJECTION CONTROL SYSTEM

In this system, ECM controls the time {amount) and timing of the fuel injection from the fuel injector into
the cylinder head intake port according to the signals from the various sensors so that suitable air/fuel mix-
ture is supplied to the engine in each driving condition.

Injection Timing

ECM controls the fuel injection as follows.

As soon as ECM detects 2 pulses of CMP sensor signal (REF signal) at the engine start, all injectors inject
fuels.

Then sequential injection starts and goes on till the engine stops.

In sequential injection, injection takes place immediately before the intake valve of each cylinder opens
based on CMP sensor signals (REF signal and POS signal).

Also, ECM controls the injection time (injection volume) during sequential injection by varying the timing
at which the injector starts to open.

CMP Sensor
) A [ ) )
¥ S N S N R N
No.1 Valve ™ T~
Cylinder
CS. % PS. E.S. 1.S. CS. %
No.6 Valve r
Cylinder
1.S. CS. % PS. E.S. 1.8,
No.5 Vaive 7
Cylinder
E.S. 1.S. CS % PS. £.8. 1.S.
No.4 Valve -
Cylinder
E.S. 1.S. C.S5. % PS. E.S.
No.3 Valve -
Cylinder
PS. E.S. LS, CS. % PS.
No.2 Valve -
Cylinder
CS. % PS5, E.S. 1.5. CS. % PS.
I.8.: Intake stroke 1. B.T.D.C. 110° of No.1 piston
C.8.: Compression stroke 2. B.T.D.C. 110° of No.2 piston
P.5.: Powaer stroke 3. B.T.D.C. 110° of No.3 piston
E.S.. Exhaust stroke 4. B.TD.C. 110° of No.4 piston M
W: Injection 5. B.T.D.C. 110° of No.5 piston
%i  Ignition 6. BT.D.C. 110° of No.6 piston AANMMANNSNINNSANY
N Valve open 7. injection at start (only once}
8. Injector close
9. Injector open at low load
{Injection volume little}
10. Injector open at high load
(Injection volume large}
10 ] 8
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Injection time {amount of injection)

The factors to determine the injection time are
the basic injection time which is calculated on the
basis of the engine speed and the amount of the
intake air and various compensations which are

determined according to the signals from various
sensors that detect the state of the engine and
driving conditions.

ECM

Engine speed

( Camshaft position

3\
sensor J
3

Amount of intake air

Basic injection
time

Mass air flow
sensor

Injectors

Y
Injection time
Y

Throttle valve opening,

operation

Throttle position
sensor

Engine coolant

temp. sensor

ll'D" ”2” ”L” or
r ’
"R" range Signal

/
\
/
( Engine coolant \ temperature
/
A

Compensation

Transmissiton range
switch (A/T only)

Engine start signal

( Engine start switc

( Battery

Intake air temperature

( Intake air temp.

/
")
"\ ECM supply voltage
/
A
/
3

sensor
A/C amplifier A/C signal -
(if equipped) J/ 0, concentration |
ofzteft bank
exhaust manifold
( Left bank {Bank 1) heated \(No.1, 3 and 5 cylinder)
oxygen sensor {if equipped) / O, concentration of right bank

exhaust manifold {No.2, 4 and

Right bank (Bank 2) heated ) 8 cylinder)
oxygen sensor (if equipped) /

CO adjusting resistor

"\ Base A/F

(Vehicle without heated oxygen sensor) /
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Enriching compensation while engine starting
In order to improve starting performance, enrich-
ing compensation at start is carried out.

Enriching compensation after engine start

For a certain time after the engine is started,
air/fuel mixture enriching compensation is made
s0 as to stabilize the engine speed. The amount of
compensation varies depending on the engine
coolant temperature and it is the largest immedi-
ately after the engine start and after that, itreduces
gradually.

BEF00-6E2-25-2

Enriching compensation while warming up

When the engine is cold, enriching compensation
is made to ensure good driveability till the engine
coclant temperature reaches the specified level.
The amount to enrich the air/fuel mixture is de-
creased as the temperature rises.

Power enriching compensation

To ensure smooth acceleration and good drive-
ability under the high load driving condition, en-
riching compensation is carried out when the
throttle valve opening is larger than specification.
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Enriching compensation when accelerating

When the accelerator pedal is depressed, the en-
riching compensation takes place to obtain
smooth acceleration performance. The amount of
increase for compensation depends on the engine
coolant temperature.

Battery voltage compensation '

A power voltage drop delays the mechanical op-
eration of the injector. Then the actual injection
time becomes shorter for the time that electricity
is supplied to the injector. To compensate this, the
electricity supply time is made longer when the
voltage is fower.

Base air/fuel ratio compensation (Vehicle with
heated oxygen sensors only)

The air/fuel ratio may vary due to such factors as
variation in each engine itself and aging. To com-
pensate such variation, feed back compensation is
used and base air/fuel mixture ratio is adjusted to
a proper level for feed back compensation.
85F00-6E2-26-1

Fue! cut

Fuel injection stops {with operation of the injector
prevented) when decelerating, so that unburned
gas will not be exhausted and it starts again when
above conditions for fuel recovery are fulfilled.
The fuel injection also stops when the engine
speed exceeds 6,800 r/min to prevent over-run
which affects the engine adversely and it starts
again when the engine speed reduces to less than
6,500 r/min.
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Closed loop system (Air/fuel ratio feed back com-
pensation) (Vehicle with Heated oxygen sensor only)
It is necessary to keep the air/fuel mixture close to
the theoretical air/fuel ratio {14.7} to obtain effi-
cient performance of the three way catalytic con-
verter and high clarification rate of CO, HC and
NOx in the exhaust gas. Forthat purpose, ECM op-
erates as follows.First, ECM compares two signals
from the heated oxygen sensor which is installed
to each exhaust manifold {right and left} and the
specified reference voltage.

If the signal from either one {or both} of the heated
oxygen sensor is higher than the specified refer-
ence voltage, ECM judges that the air/fuel ratio on
the bank to which the heated oxygen sensor is
installed is richer than the theoretical air/fuel ratio
and reduces the fuel injection time (volume) forin-
jectors on that side. On the other hand, if the signal
from either one {(or both) of the heated oxygen
sensor is lower than the specified reference volt-
age, ECM judges that the air/fuel ratio on the bank
to which that heated oxygen sensor is installed is
leaner than the theoretical air/fuel ratio and in-
creases the fuel injection time {volume) for injec-
tors on that side. By repeating these operations,

ECM compensates injection on each bank (right
and left) so that the air/fuel ratio becomes closer
to the theoretical value.

1} When oxygen concentration in the exhaust gas

is low, that is, when the air/fuel ratio is smaller

than the theoretical air/fue! ratio (fuel is richer},
electromotive force of the oxygen sensor in-
creases and a rich signal is sent to ECM.

Upon receipt of the rich signal, ECM decreases

the amount of fuel injection, which causes oxy-

gen concentration in the exhaust gas to in-
crease and electromotive force of the oxygen
sensor to decrease. Then alean signal is sentto

ECM.

3) As ECM increases the amount of fuel injection
according to the lean signal, oxygen concentra-
tion in the exhaust gas decreases and the situa-
tion is back to above 1).

This control process, however, will not take place

under any of the following conditions.

e When engine coolant temperature is low

® During fuel cut

o When heated oxygen sensor is cold

2)

Signal to decrease amount of fuel injection

Signal to increase amount of fue! injection

High voltage
i ECM
Low voltage
[ e p e —————

Y ¥ :
INJECTOR HEATED OXYGEN
{RIGHT AND/OR SENSOR
LEFT BANK) {RIGHT AND/OR

: LEFT BANK) .
E A/F mixture Oxygen 1
| becomes concentration ‘
L richer, decreases. i
___________________ ———
A/F mixture Oxygen
becomes leaner. concentration increases.

P@NORREN=

T
N =D

13,
14.
16.

ECM

Injectors (Left bank : No.1, 3 and 5 ¢eylinders)
Injectors {Right bank : No.2, 4 and 6 cylinders)
Heated oxygen sensor (Left bank}

Heated oxygen sensor (Right bank)

Three way catalitic convertor

Injection signal {Left bank}

Injection signal {Right bank)

Heated oxygen sensor voltage signal {Left bank)

. Heated oxygen sensor voltage signal {Right bank)
. Compensation {Left bank injection time}
. Compensation {Right bank injection time}

Air
Air fuel mixture
Exhaust gas
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B/W

B/W

3
NV
4
M

A3

P/wW =1

------

______

D21

Sensed information
ECM

Left bank heated
oxXygen sensor heater
Right bank heated
oxygen sensor heater
5. Ignition switch

Eol ol ol
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PN

QN> ;

bi8l B

Fuel pump

CMP sensor

Starter

Transmission range switch
{A/T only)

Ignition switch

ECM

Main relay

Fuel pump relay

85F0-6E2-28-3

HEATED OXYGEN SENSOR HEATER CONTROL SYSTEM
{VEHICLE WITH HEATED OXYGEN SENSOR ONLY)

This system controls operation (ON/OFF) of the heater which
assists activation of the oxygen sensor. ECM turns the oxygen
sensor heater ON ({to allow the electric current to flow to the
oxygen sensor heater} when the engine is running without
high-load and high-speed condition.

FUEL PUMP CONTROL SYSTEM

ECM controls ON/OFF operation of the fuel pump by turning
it ON via the fuel pump relay under one of the following condi-
tions.

® For 3 seconds after ignition switch ON.

¢ While engine start signal is inputted to ECM.

¢ While CMP sensor signal is inputted to ECM.
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IDLE AIR CONTROL SYSTEM
This system controls the bypass air flow by means
of ECM and idle air control valve (IAC valve} for the
following four purposes.
® To keep the engine idle speed as specified at all
times.
The engine idle speed can vary due to following
reasons,
* Load appliedto engine (when electric load is ap-
plied, automatic transmission is shifted to "R,
"D”, "2" or "L” range, A/C is turned ON, etc.)
Variation in atmospheric pressure
Change in engine itself with passage of time
Other factors causing idle speed to change
To improve starting performance of engine
To compensate air/fuel mixture ratio when de-
celerating {Dash-pot effect)
® To improve driveability when while engine is
warmed up.

® @& % % %

Operation

IAC valve opens the bypass passage when it is
turned ON by ECM and closes when turned OFF.

ECM detects the engine condition by using signals
from various sensors and switches and while re-
peating ON and OFF cycle of IAC valve at a certain
rate (320 times a second), it controls bypass air
flow (IAC valve opening) by increasing and de-
creasing its ON time within a cycle.

When the vehicle is at a stop, the throttle valve is
at the idle position and the engine is running, the
engine speed is kept at a specified idle speed.
M/T vehicle

A/C OFF A/CON
Engine idle speed 750+ 50 850 + 50
specification r/min. r/min.
A/T vehicle
A/C OFF A/CON
.. “P” or 800+ 50 900 £ 50
Engine idle| “N” range| r/min. r/min.
spee_d‘ =Y A e i
specifica- | 2, 0| 750250 | 75050
range r/min. r/min.

Engine start signal
Starter circuit

Throttle valve opening

TP sensor

A/CON signal

A/C amplifier (if equipped)
Power steering
pressure switch
Electric load signal diodes

Transmission range
switch (A/T vehicle only)

Power steering signal

Eiectric load signal

“R™, “D" "2* or "L” range signal

Diagnosis signal

Diag. switch terminal

- | b1/D22[
CMP sensar Engine speed At6
ECT sensor Engine coolant temp. .
MAF sensor Intake air volume
Battery Battery voltage
VSS Vehicle speed

REFERENCE (VOLTAGE WAVEFORM OF ECM A16 TERMINAL)

AT START

2. Idle speed adjusting

IAC valve

screw
Fast idle control system
Air

Engine cooclant
Fuel

From main relay

AT IDLE

AT 2,000 R/MIN

B+
{IAC valve we [

{close}

GND
{IAC valve mm

open)

31 31 (ms 7317 31" 31 lims)
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EXHAUST GAS RECIRCULATION {EGR) SYSTEM
{(IF EQUIPPED)

This system controls the formation of NOx emis-
sion by recirculating the exhaust gas into the com-
bustion chamber through the intake manifold.
The EGR system consists EGR valve and piping for
exhaust gas.

The EGR valve is controlled by ECM according to
the signais from CMP sensor, ECT sensor, MAF
sensor and VSS.

The EGR valve consists of a stepper motor, rods,
valve, etc.

When the EGR valve stepper motor receives
"open” signal from ECM, it turns in the "open”
direction according to the number of steps and
pushes outthe rod which isin mesh with the worm
of the stepper motor. As the rod installed to the
EGR valve is pushed by this rod, the EGR valve
opens by the amount corresponding to the num-
ber of steps of the “open” signal from ECM to let
the exhaust gas flow from the exhaust manifold to
the intake manifold.

To close the EGR valve, the stepper motorturns in

the "close” direction according to the number of

steps of the "close” signal from ECM and pulls up

the rod. In this way, the valve is closed by the

spring force.

And in this state, the exhaust gas is not allowed to

flow to the air intake system or the combustion

chamber.

Under any one of the following conditions, ECM

closes the EGR valve.

e When engine coolant temperature is low

¢ When throttle valve opening is less than specifi-
cation.

¢ When engine is running under high toad

e When vehicle is stopped.

a
[

Pt (1)

=k

BD1/D12
c2
c3

EGR valve

Intake collector

Right bank exhaust manifold
ECM

From rain relay

Exhaust gas

Fresh air

Sensed infarmation

PN RN

Stepper motor
Rod (with thread)
Rod

Valve

Spring

Exhaust gas
Valve close

Valve open

DNEHG W
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EVAPORATIVE EMISSION (EVAP) CONTROL
SYSTEM

An evaporative emission control system is used to
prevent emission of fuel vapor.

The vapor generated in the fuel tank while driving
or the engine at a stop passes through a tank pres-
sure control valve and enters the EVAP canister
where the charcoal absorbs and stores the fuel va-
por.

The EVAP canister purge valve (C) is controlled by
ECM according to signals from various sensors.
When none of the following conditions exists,
ECM controls ON/OFF {open/close) switching of
the canister purge valve at a constant rate (10
times per second)} and its opening (amount of
purge air} by increasing and decreasing its ON
time.

® When idle switch is ON.

¢ When engine coolant temp. is fow.

® \When engine speed is [ow.

¢ When vehicle is stopped.

The higher the engine speed rises and the more
fuel mixture is drawn in, the larger amount of air
is purged.

When the solenoid valve opens, fuel vapor in the
canister is sucked into intake manifold.

In this state, the canister is purged or cleaned by
air drawn through the filter at the bottom of the
canister.

The tank pressure control valve is provided to
keep the pressure in the fuel tank constant. When
the pressure in the fuel tank becomes positive and
reaches its specified value, it opens the valve to let
the vapor flow into the EVAP canister. On the other
hand, when the pressure in the fuel tank becomes
negative and reaches its specified value, it opens
the valve to let the air flow into the fuel tank.

REFERENCE (VOLTAGE WAVE FORM OF A4 TERMINAL)

When canister purge valve is closed

B+

{EVAP
canister
purge
valve close)
GND
(EVAP
canister
purge
valve
open}

e r———————————— ]

B+

{EVAP canister
purge valve close)

GND

(EVAP canister
purge valve open)

EVAP canister purge valve
From main relay
ECM

Sensed information
Intake collector
EVAP canister
Check vaive

Air

Tank pressure
control valve

10. Fuel vapor

11%. Fuel tank

When canister purge valve is opened (open rate:
—}—_—- =

o

LCONGABWN =

40%}

100 100 100

-t (M)
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sl 1 i

D16 signal
Temp.
signal

A
— i

1. ECM
;;p 2. Transmission control module
3. Main relay

SIGNAL CHARACTERISTIC

87 ms
56% -
10.44 x V)

ON TIME
and DUTY
(VOLTAGE)

fl
1
i
H
.
1
1
]
1
1
1
1
]
1
1
1
1
.
'
'
1
1
I
]
v
1
]
4+

0.9ms
6% -
{0.94 x Vg
FULL FULL
CLOSE OPEN
THROTTLE VALVE OPENING
T{15.6 ms}

LT

Duty (%) = %x100 Vg: Battery voltage
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Engine
terg;:, coolant D17 terminal voltage
Below +B
0°C (32°F)
GND
Betweaen +B _
0°C and 31°C
{32°F and 88°F} GND -
H : :
n : L
Above +8B y -
31°C (88°F) :
GND - M
328 | 328 | 32.8msec
i 1 ¢eyele A

+B ! Batteryvoltage
GND : About OV
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THROTTLE VALVE OPENING SIGNAL OUTPUT FOR TCM(A/T
VEHICLE ONLY)

Receiving the throttle valve opening signa! from the throttle
position sensor, ECM converts it into the duty signal (voltage
signal) and sends it to transmission control module. Then
transmission control module uses it as the signal to control
the automatic transmission.

ENGINE COOLANT TEMP. SIGNAL OUTPUT FOR TCM (A/T VE-
HICLE ONLY)

ECM transmits the engine coolant temperature signal to TCM
by grounding D17 terminal which receives battery voltage
from TCM. TCM uses this signal as one of the factors to control
shift to the 4th (O/D) gear and lock-up.
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IC (IGNITION CONTROL) SYSTEM

This system controls electronically the time of
electric current flow to ignition primary coils as
well as ignition timing.

ECM judges the engine condition by using signals
from various sensors, selects the most suitable
electric current flow time and ignition timing for
that engine condition from among those pres-
tored in its memory and sends an ignition signal to
the igniter.

The igniter turns ON and OFF the primary current
of the ignition coils according to the signal from
ECM.

Control of the system includes three different
types as follows.

® Ignition timing control at engine start

® |gnition timing control after engine start

® Electric current flow time control

4
MAIN RELAY 4
2 D4 Lg 1 ® Br
o= I S B Br/B
: D1/D12 Lg/B -
Y, o7
Sl arosan —K | Br/wW
IR tasias D2 tOW £
88! D10/012 La/Y Briy
9
= D5 -t
Br/R
06 Lo/R o
o i B/Br
D3 -ﬁ - , 16 g2
B16 1o &0 10 8 6
- J' 4 s I 1
i o 3
3 O
Br ] Br/B + + *
| T Lennl] s > 3
B Br/W
1. CMP sensor [ T
2. ECM J' AN Br/Y 11 9 7
3. Sensed information ‘ -~
4, Ignitor AN Br/R
5. Noise suppressor B/B
6. No.1 ignition coil —.«_‘,\M_p_*r_
7. No.2 ignition ¢oil
8. No.3 ignition coil ) + *’ +
9. No.4 ignition coil 4 3 4
10. No. 5 ignition coil
11. No.6 ignition coil
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Voltage wave form of A8 and D4 terrinal

No.1 piston
REF signal
A10 GND
No.1 ignition
trigger signal
D4 GND ]
BTDC 110° of BTDC 5° of
No.1 piston No.1 piston
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lgnition Timing Control at Engine Start

To obtain better starting performance of the engine at the en-
gine start, IC system sets the ignition timing to the initial igni-

tion timing (5° BTDC}.

Ignition Timing Control After Engine Start

85F00-6E2-33-5

At most Valtage wave form of A8 and D4 terminal
iagd;;gf‘ed \ No-1 piston, ‘I The ignition timing after the engine start is determined as fol-
gni REF signal At ini . . .
timing L siona Jionitontiming|  lowss s0 that the spark occurs at the most suitable timing for
JA10 GND- ] . s
© At most each engine condition.
No.1 b~ returded
0. ignition — - -

ignition timing . Initial Basic Various

rigger lgnition | _ | ;g nition | +| ignition |+ compensating

signal timing Y.

timing advance| | advance

D4 GND- |
BTDC 110° of ~"BTDC 52° of "BTDC 5°0f ATDC 10° of
WNo.1 piston No.1piston No.1piston MNo.1piston
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Voltage wave form of D4, D7, D2, D5, D6, or D3 terminal,

GND

Electric current flow time
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When the idle switch is ON, the ignition timing is determined
by adding basic ignition advance and coolant temperature
compensating advance stability to the initial ignition timing.

When the idle switch is OFF, the ignition timing is determined
by adding basic ignition advance which varies according to
the engine speed and fuel injection time and coolant tempera-
ture compensating advance to the initial ignition timing.

¢ Coolant temperature compensating advance
This compensation is added according to the signal from
the coolant temperature sensor which detects the engine
coolant temperature. The amount of compensation is larg-
er when the engine coolant temperature is lower and small-
er when higher.

Electric Current Flow Time Control

To stabilize the secondary voltage generated in the ignition
coil to a proper level, IC system controls the time of primary
current flow to the ignition coil.
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Turn -

OFF vt =t -H
I} 3
w Time {sec.)
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DIAGNOSIS

ECM has on-board diagnostic system (a system self-diagnosis
function) as described previously (p. 6E2-16).

[nvestigate where the trouble is by referring to “DIAGNOSTIC
FLOW CHART” and "DIAGNOSTIC TROUBLE CODE TABLE”
on later pages.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE

CODE]

e Before identifying diagnostic trouble code indicated by
malfunction indicator lamp ("CHECK ENGINE” light), don't
disconnect couplers from ECM, battery cable from battery,
ECM ground wire harness from engine, Such disconnection
will erase memorized trouble in ECM memory

e [fabnormality or malfunction lies intwo or more areas, mal-
function indicator lamp {("“CHECK ENGINE” light) indicates
applicable codes three times each.

And flashing of these codes is repeated as long as diagnosis
terminal is grounded and ignition switch is held at ON posi-
tion,

o Take a note of diagnostic trouble code indicated first,

[INTERMITTENT TROUBLES]
® There are cases where malfunction indicator lamp (" CHECK
ENGINE” light) indicates a diagnostic trouble code repre-
senting a trouble which occurred only temporarily and has
gone. In such case, it may occur that good parts are re-
placed unnecessarily. To prevent such an accident, be sure
to follow instructions given below when checking by using
"Diagnostic Flow Chart”.
* When trouble can be identified, it is not an intermittent
one:
Check sensor (actuator), wires and each connection and
if they are all in good condition, substitute a known-good
ECM and recheck.
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60A80-6E2-35-15

60A70-6E2-35-38

85F00-6E2-36-5

* When trouble can not be identified but malfunction indi-
cator lamp {("CHECK ENGINE” light) indicates a trouble
code:

Diagnose trouble by using that code No. and if sensor
{actuator), wires and each connection are all in good
condition, erase diagnostic trouble code in ECM
memory. Then conduct a test run and check what mal-
function indicator lamp ("CHECK ENGINE” light) indi-
cates. Only when it indicates trouble code again, substi-
tute a known-good ECM and check again.

If it indicates not trouble code but normal code No.12, it
means that an intermittent trouble did occur and has
gone. Inthis case, check wires and connections carefully
again.

INOTES ON SYSTEM CIRCUIT INSPECTION]

¢ Intermittent troubles
Most intermittent problems are caused by faulty electrical
connections or wiring.

Perform careful check of suspect circuits for:

- Poor mating of coupler halves, or terminals not fully
seated in coupler body (backed out).

-~ Improperly formed or damaged terminals. All coupler
terminals in problem circuit shouid be carefully re-
formed to increase contact tension.

— Poor terminal to wire connection.

o When there is a question “Are couplers connected proper-
ly?” in FLOW CHART, check male half of terminal for bend
and female half for excessive opening, terminal for poor
locking (looseness), corrosion, dust, etc.

e Never connect any tester (voltmeter, ohmmeter, or what-
ever) to ECM when its coupler is disconnected. Attempting
to do it may cause damage to ECM.

e Never connect an ohmmeter to ECM with its coupler con-
nected to it. Attempting to do it may cause damage to ECM
and sensors.

e Be sure to use a voitmeter with high impedance (MQ/V min-
imum} or a digital type voltmeter. Any other voltmeter
shouid not be used because accurate measurements are not
obtained.
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¢ When disconnecting and connecting coupler, make sure to
turn ignition switch OFF, or ECM may get damaged.

60AT0-6E2-36-15

® When connecting a probe of ohmmeter, voltmeter, etc. to
coupler terminal, be sure to connect it from wire harness
side of coupler.

GOASD-6E2-36-25

® When connecting meter probe from terminal side of cou-
pler because it can’t be connected from harness side, use
extra care not to bend male terminal of coupler or force its
female terminal open for connection.
In case of such coupler as shown at the left, connect probe
as shown to avoid opening female terminal.Never connect
probe where male terminal is supposed to fit.

1. Coupler

2. Probe

3. Where male
terminal fits

B0A50-6E2-36-35

¢ Before measuring voltage at each terminal, check to make

L_l sure that battery voltage is 11V or higher. Such terminal
Ve voltage check at low battery voltage will lead to erroneous
diagnosis.

B0A50-6E2-36-45
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¢ When checking voltage at each terminal of the coupler
which is connected to ECM, be sure to connect negative
probe to body ground. Any other way is prohibited even by
accident.

Applying it improperly may cause the sensor or ECM to be
shorted and damaged.

1. ECM
2. Instrument main panel
3. Steering wheel

85F00-6E2-38-1

FEWIVIWES

— N Vs

=4 e ] fad) wirlole{Si=
[t £22] £22] [yl [T2] 5 [wy 122 bw| [y W Il ) Bod 3 I~
E%?:{g‘é’:loﬁcto:&&;; E%Imqmmmlm SISISISISIM BB 2] Alelele|olelcla
mmaFN
IEERERARENRRERR R NN EE R (SIS = E (1) ] E B ] e 54 4 5 b
=l dzlzizlZISIEIRISIZIstE Bl S IRt o=z m{ =t [ClolClolald] [ [ala] el elejala]e o]

/

\ ~ N/ L
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DIAGNOSTIC FLOW CHART

START B

Does malfunction indica-
tor lamp ("CHECK ENGINE”
light) turn ON when igni-
tion switch is turned ON
{without starting engine.)?

YES

Does engine start?

NO

v YES

Proceed to chart
A-2 (Malfunction
indicator lamp
{("CHECK ENGINE”

74

light} cireuit check,

Proceed to chart
A-1. {(ECM power

and ground cir-
cuit check.)

Using service wire, ground
diagnosis switch terminal
and observe malfunction
indicator lamp {"CHECK
ENGINE” light).

Flashes

Is diagnostic trouble code

NOTE:

If engine fails to start, crank it Remains ON

for 2 seconds and then while
keeping ignition switch ON
{Don‘t turn it OFF) ground
diagnosis switch terminal.

Proceed to chart
A-3. (Malfunction

indicator lamp
{"CHECK EN-
GINE” light})
circuit check.

\ YES | Are engine basic

N©.12 indicated?

NO

y

Check and repair according
to flow chart correspond-
ing to that code No.

1. After repair, disconnect
battery negative cable
for longer than 2 min. to
erase diagnostic trouble
code stored in ECM
memory and reconnect it.

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

3. With grounding diagno-
sis switch terminal and
ignition switch turned
ON, make sure that mal-
function indicator lamp
{"CHECK ENGINE"” light)
shows code No.12,

4. Remove service wire
and reinstall cap.

¥

Is trouble corrected?

parts described in
SECTION 6 “EN-
GINE DIAGNO-
SIS” in good con-
dition?

YES

NO

Y

Repair or replace.

Proceed to "TRO-
UBLE DIAGNO-
SiS”(p. 6E2-58.)
Check Electronic
Fuel Injection
system parts that
are not indicated
by on-board diag-
nostic system
self-diagnosis
function).

1. Monitor coupler

B: Diagnosis switch terminai
D: Ground terminai

NO

YES

END

85F00-6E2-39-1
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DIAGNOSTIC TROUBLE CODE TABLE

EXAMPLE : When throttle position sensor is defective {Code No. 21)
Matfunction indica(t;or : M M m
lamp (*CHECK ENGINE"
lightt oN —_— 2 ,1- 2 L 2 !
OFF —“—] ]—- m H
l l\
03103 1.0 0.3 3.0 3.0 Time (sec.}
0.3
DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP {("CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN
! 3 Left bank heated oxygen
sensor {if equipped}
2 6 Right bank heated
28 ”“ ”””“”” oxygen sensor
(if equipped)
1 4
14 JL i
Engine coolant
15 MLﬁﬂJ,L temperature sensor
2 T
21 l “ l I ‘
5 > Throttle position sensor
22 l ” l n n
2 3
Intake air temperature . .
2 5 sensor Diagnose trouble according to
25 |“| ” | ||| | | ” “DIAGNOSTIC FLOW CHART”
3 ) corrésponding to each code No.
24 | “ | I [ | “ | ' l Vehicle speed sensor
3 3
3 2 Mass air flow sensor
34 LU,
4 i
41 I” | I “ I ” Ignition fail-safe signal
4 2
42 I“ “ | [l ”H Camshaft position sensor
5 1 EGR valve (stepper motor,
51 . .
I””””] || if equipped)
5 2 Fuel system {vehicle with
52 ”” I ] [ l I l ” I] heated oxygen sensor
only})
ON ;| ECM ECM failure.
1 2 This code appears when none of the
12 I[ H” Normal ) .
other codes (above codes) are identified.

85F00-6E2-40-1
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A-1 ECM POWER AND GROUND CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT} DOESN'T LIGHT AT IGNITION

SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

Main fuse
Ignition switch
Circuit fuse for
ignition coil

Circuit fuse for

ECM

Main relay
ECM
Engine ground 3
for ECM

Terminal position

Nemo A W

®

of relay coupler
(viewed from
wire side)

------

......

B10/D229

A13/A269

i\
o operation of main relay | | | F R PP H P
heard at ignition ; - ' I - ‘\' l
switch ON? c7 D12 D20
j NO
YES
Are main fuse and circuit
fuses (for ignition coil and
ECM) in good condition?
3
1. Disconnect ECM y YES + NO
couplers with Is main relay in good Repair and
ignition switch OFF. condition? replace.
2. Using service wire, {Check main relay
ground D20 terminal. referring to p. 6E2-1086.)
3. Is battery voltage
applied to D1 or . YES l NO
D12 terminal at ignition
switch ON? Check voltage between Replace.
C7 terminal and body
ground with ignition
2 D20 switch ON.
1. ECM coupler disconnected Isit 10 - 14 V?
2. Service wire
YES { NO
Poor relay-to-coupler con- B/W wire
nection, B/R wire open, open.
"BI” wire open, poor D20
connection, poor C7 con-
nection, or poor engine
ground. If all above are
OK, substitute a known-
good ECM and recheck.

YES

Poor connection at both D1 and D12,
If connection is OK, check ECM and its
circuit referring to p. 6E2-71.

1 no

85F00-6E2-41-1

"B/R"” wire open, poor relay-to-coupler
connection or "Bl/B” wire open.

If all above are OK, check main relay
referring to p. 6E2-106.




6E2-42 ELECTRONIC FUEL INJECTION SYSTEM

A-2 MALFUNCTION INDICATOR LAMP ("CHECK ENGINE"” LIGHT) CIRCUIT CHECK
{MALFUNCTION INDICATOR LAMP ("CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON THOUGH ENGINE STARTS.}

. Miain fuse

. Ignition switch

. Circuit fuse

. Malfunction indicator lamp
{"CHECK ENGINE” light} bulb
ECM

Combination meter

I

wl
1

i
——

B/W

<
-~
.<
Q
-
o
ol
N -

-t -—-9

oo

1. With ignition switch
turned OFF, disconnect
couplers from ECM.

2. Body-ground terminal D15 :
in coupler disconnected.

3. Does malfunction indicator :
lamp {“CHECK ENGINE" 1. ECM coupler disconnected

light) turn ON at 2. Body ground
ignition switch ON?
NO -
»| Buib burned out, "V/Y" wire
¢ YES circuit open or "B/W” wire
Poor D15 connection. circuit open.

If connection is, OK substitute
a known-good ECM
and recheck.

85F00-6E2.42-1
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A-3 MALFUNCTION INDICATOR LAMP ("CHECK ENGINE"” LIGHT) CIRCUIT CHECK
{(MALFUNCTION INDICATOR LAMP ("CHECK ENGINE"” LIGHT)} DOESN'T FLASH OR JUST REMAINS
ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.)

8
1 2
1. Malfunction indicator lamp
B/W @ v/Y li {*CHECK ENGINE” light}
1 2. ECM
3. Diagnosis switch terminal
4. Ignition switch
- 5. Monitor coupler
B12 5 6. Combination meter
BI/Y
° In engine room
O
<
I O
b s
O T I NN T O O ¢ | VO O OO I I
I | I CCE L L1 Lt 11§ 11 L 1]
B12 D15
1. Disconnect ECM couplers
with ignition switch turned
OFF.
2. Does malfunction indicator
lamp {("CHECK ENGINE” light)
turn ON atignition switch ON?
YES » VY wire circuit shorted to
NO ground.

Is coupler (terminal B12)
connected to ECM properly?

NO N

YES

1. Using service wire, ground
terminal B12 with couplers

connected to ECM,

2. Does malfunction indicator \
lamp {("CHECK ENGINE"
light) flash at ignition switch
ON?

1. ECM
2. Body ground
3. Service wire

YES Poor grounding, "BI/Y" wire
NO circuit open or “"B” wire open.

Substitute a known-good ECM
and recheck.

85F00-6E2-43-1
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CODE NO.13 LEFT BANK HEATED OXYGEN SENSOR CIRCUIT AND/OR
CODE NO.26 RIGHT BANK HEATED OXYGEN SENSOR CIRCUIT {IF EQUIPPED)

Replace heated oxygen
sensor and recheck.

8S5F

00-6E2-44-1

Poor A22 or C1 connection of
ECM coupler or lean A/F
mixture.

Check MAF sensor, ECT sensor,
fuel pressure, injectors and their
cireuit.

If all above are OK, check ECM
and its circuit referring to

p. 6E2-71.

Terminal side Sensor Sensor NOTE:
‘;f:;,‘:se"sor Signal~ ; g’:‘rﬁinal e Before diagnosing trouble according to flow chart
given below, check to make sure that following sys-
3 tem and parts other than Electronic Fuel Injection
2 Heater tormi system are in good condition.
- . cater terminal - Air cleanger (clogged)
c1of- R ——— """'mr""""‘, - Vaccum leaks (air inhaling}
T — L A ; ~ Spark plugs (contamination, gap)
A20/88 e A" ‘: ! - Ignition coil
fr/Bi ! H i - lgnition timing
A22 y——— - HBE - Engine compression
B/El /3\ Wt i - Any other system and parts which might affect
+ [ T 1 1 A /F mixture or combustion.
4 r— - ¢ [f code No.13 (26) and another code No. are indicated
1. ECM a B together, the later has priority. Therefore, check and
2. ECM coupler correct what is represented by that code No. first and
3- t':f?tgg :;zg::‘ezeg:‘?; g;’gg:fsfor E.( then proceed to the follwing check.
T ® Be sure to use a voltmeter with high impedance
‘2; -Fr‘;gé‘fht;?';';ﬂ,‘jjﬁed oxygen sensor (MQ/V minimum} or digital type voltmeter for accu-
rate measurement.
B8 C1
) /
LM —
T I LI I i I 1 VH] ] I_] [T ! 1
Lt /1 141 {11 | Por I ] | | | 1 ||
AZ0  AZ2
1. Remove ECM and connect couplers to ECM.
2. Warm up engine to normal operating
temperature.
3. Connect voltmeter between A22 {left bank,
code No.13) or C1 {right bank, code No.26)
of ECM coupler and body ground.
4. Maintain engine speed at 2,000 r/min.
After 60 seconds, check voltmeter.
Remains unchanged at below 0.45 V. Deflects between above and below 0.45 V
repeatedly
h J ¥
1. Maintain engine speed at 2,000 r/min for Heated oxygen sensor and its circuit {closea roop
60 sec. system, Airffuel ratio feed back system} are in
2. Check voltmeter while repeating racing good condition. '
engine. Does it indicate 0.45 V or more even Intermittent trouble or faulty ECM.
once? Recheck referring to “Intermittent trouble” on
p. 6E2-35.
NO | YES
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CODE NO.14 ECT SENSOR (ENGINE COOLANT

TEMP. SENSOR) CIRCUIT

{(LOW TEMPERATURE INDICATED, SIGNAL

VOLTAGE HIGH)

NOTE:
When Code Nos. 13, 14, 21, 23, 26 and 33
1 | R/Y are indicated together, it is possible that
AM9 “Gr[Y" wire is open or B8 and A20 ter-
A20/B8 o Cr/Y minal connection is poor.
l 1. ECM
5 2. ECT sensor
3. Coupler
4. ECM coupler
5. To other sensors
Bg
j'l
| S I I Y P 11 LA L T 1T 311 [_1 | I
T 1 L i | ] 1] 1 ] ] | !
A19 A20
N
1. Disconnect ECT sensocr coupler with ignition Y} @hﬂ\ 1
switch OFF. e @ =
2. With ignition switch ON, check voltage at
“R/Y" wire terminals of ECT sensor coupler.
Is it about 4 -5 V? 1. ECT sensor
coupler
2 disconnected
2. Engine ground
| YES | NO

1. Using service wire, connect ECT sensor
coupier terminals.

2. Check voltage at "R/Y" wire terminal of ECT
sensor coupler with ignition switch ON.
Is it below 0.15V?

"R/Y" wire open, poor A19 connection or "R/Y"
wire shorted to power circuit.

If wire and connection are OK, substitute a
known-good ECM and recheck.

. ECT sensor
couplar
disconnected
Service wire
Engine ground

W o

NO

| ves

"Gr/Y" wire open or poor A20/B8 connection.
If wire and connection are OK, faulty ECM.
Substitute a known-good ECM and recheck.

85F00-6E2-45-1

Poor ECT sensor-to-coupler connection of faulty
ECT sensor.

If connection and ECT sensor are OK, intermit-
tent trouble or faulty ECM. Recheck referring to
“Intermittent trouble” on p. 6E2-36.
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CODE NO.15 ECT SENSOR (ENGINE COOLANT

TEMP. SENSOR) CIRCUIT

(HIGH TEMPERATURE INDICATED, SIGNAL
CIRCUIT VOLTAGE LOW)

A19 R/Y
A20/B8 ' Gr/Y 3
1. ECM
2 2. ECT sensor
3. Coupler
5 4, ECM coupler
5. To other sensors
BB
ra —
L1 1 i 131 (11 | SR A | N N O | S I A O I I
L L 111 L1 I Y I I I B I O I I
A9 AZO
1. Disconnect ECT sensor coupler with ignition
switch OFF.
2. With ignitian switch ON, is voltage applied D
to "R/Y" wire terminal of ECT sensor coupler \\
4V or more? vV @ﬁ\
o ® 2 !
1. ECT sensor
coupler
2 disconnected
2. Enging ground
v YES 1 NO
Check ECT sensor referring to p. 8E2-101. Is it in "R/Y" wire shorted to "Gr/Y"” wire or ground
good condition? circuit.
If wire is OK, substitute a known-good ECM and
recheck.

| VES

Intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble” on
p. 6EZ2-35.

85F00-6E2-46-1

| No

Faulty ECT
sensor.
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CODE NO.21 TP SENSOR (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH)

6
1 T 3 5
a4
- N 1
A7 | ST/R L 1. ECM
Gr 2. TP sensor
A23 3. Coupler
4. ECM coupler
A20/88 -SUY{LGND 5. To other sensors
l -\l ‘ 6. To CO adjusting resisteor (if equipped)
5
A7 B8
II /I
T 17 [IIIII’!LIIIIFi}lli
N [\ (I | ENENN I | i} I | I
A0 AZ3
1. Disconnect TP sensor coupler with
ignition switch OFF,
2. Check voltage between "Gr/R" wire terminal
and "Gr/Y"” wire terminal of disconnacted TP
sensor coupler with ignition switch ON.
3. Isis about4-5V?
YES ] no
1. Connect TP sensor coupler with ignition switch "Gr/Y" with open, poor A20 and B8 connections, or
OFF. "Gr/R” wire shorted to power circuit.
2. Remove ECM and connect ECM couplers with
ignition switch OFF.
3. Check voitage between A23 terminal and body
ground with ignition switch ON, j \ l |
C = N
v
kel
,é 1. Digital volt meter

A23 terminal voltage is: A23 terminal voltage is about L Other
0.50 £ 0.15 V at throttle valve is fuily close 45V,
4.0 - 0.5 V at throttle valve is fully open. ,

Maladjusted TP sensor or
"Gr” wire open or shorted to fanlty TP sensor.
"Gr/R" wire circuit or poor
Poor A23 connection. TP sensor coupler connection,

If connection is OK, substitute a known
good ECM and recheck.

85F-6E2-47-1
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CODE NO.22 TP SENSOR (THROTTLE POSITION SENSOR} CIRCUIT (SIGNAL VOLTAGE LOW)

switch OFF

about4-5V?

2. With ignition switch ON, is voitage applied to
"Gr/R" wire terminal of TP sensor coupler

6
1 T )
-4 3\ )
Gr/R ch
A7 ’ 1. ECM
Gr Vi 2. TP sensor
A23 s 3. Coupler
Gr/Y 4. ECM coupler
A20/B8 S0/ GND 5. To other sensors
l_, 6. To CO adjusting resistor {if equipped)
5
i B8
LY
1 1 71 11 1 1M1 {11 |
|IEN l\‘[ Il I I N Ny I O O ii
A20 A2
1. Disconnect TP sensor coupler with ignition TP sensor

1. TPsensor
coupler
disconnected

2. Engine
ground

3. "Gr/R” wire
terminal

YES

| no

Is it in good condition?

Check TP sensor referring to p. 6E2-99.

”*Gr/R" wire open, "Gr/R"” wire shorted to
ground circuit or “Gr/Y" wire, or poor A7
connection.

If wire and connection are OK, substitute a
known-good ECM and recheck.

YES

| no

on p. 6E2-35.

Intermittent trouble or fanlty ECM.
Recheck referring to ”Intermittent troubie”

Poor TP sensor coupler connection or faulty TP
Sensor.

85F00-6E2-48-1
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CODE NO.23 IAT (INTAKE AIR TEMP.) SENSOR CIRCUIT (LOW TEMPERATURE INDICATED,

SIGNAL VOLTAGE HiGH)

1
A21 e Lbl
Gr/Y
A20/B8 4 1. ECM
2. |AT sensor
l 3. Coupler
4. ECM coupler
5 6. To other sensors
B8
r
0N S T H"Lnliui:lllqi
IR PN [ L A1 | [ [ | i}

1. Disconnect IAT sensor coupler with ignition
switch OFF.

2. With ignition switch ON, check voitage at
“Lbl” wire terminal of IAT sensor coupler.
Is it about 4 -5 V?

. |AT sensor 2

coupler
disconnected 4

. Engine ground

YES

lNO

1. Using service wire, connect IAT sensor
coupler terminals.

2. Check volitage at "Lbl” wire terminal of IAT
sensor coupler with ignition switch ON.
Is it below 0.15V7?

“Lbl” wire open, poor A21 connection or “Lbl”
wire shorted to power circuit.

If wire and connection are OK, substitute a
known-good ECM and recheck.

V-
LMK
. AT sensor 2 3
coupler disconnected
. Service wire 3

. Engine ground

| NO

| ves

"Gr/Y" wire open or poor A20/B8 connection.
If wire and connection are OK, fauity ECM.
Substitute a known-good ECM and recheck.

85F00-6E2-49-1

Poor coupler connection of IAT sensor or faulty
IAT sensor.

If connection and AT sensor are OK, intermittent
trouble or fauity ECM. Recheck referring to
“Intermittent trouble” on p. 6E2-35.




6E2.50 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.25 IAT (INTAKE AIR TEMP.) SENSOR CIRCUIT  (HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

4
1 /
A21 Lbl
A20/88 ' Gr/Y 3
1. ECM
2 2. AT sensor
3. Coupler
5 4. ECM coupler
5. To other sensors
B8
//
| T A A I N O A O N A N OO | O I O ]
LT L1 171 IR O A O I I I Y I I O N O I Y
/
A0 A1
1. Disconnect IAT sensor coupler with ignition
switch OFF. E
2. With ignition switch ON, is voltage applied 1
to "R/B” wire terminal of IAT sensor coupler § V-
4V or more? i
1. IAT sensor 9
coupler
disconnected 4
2. Engine ground
. YES l NO
Check IAT sensor referring to p. 6E2-98. "Lbl" wire shorted ot "Gr/Y" wire or ground
Is it in good condition? circuit.
If wire is OK, substitute a known-good ECM and
recheck.
v YES l NO
Intermittent trouble or faulty ECM. Faulty IAT
Recheck referring to “Intermittent trouble” on Sensor.
p. 6E2-35.

85F00-BE2-50-1



ELECTRONIC FUEL INJECTION SYSTEM 6E2-51

CODE NO. 24 VSS (VEHICLE SPEED (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH FUEL
SENSOR) CIRCUIT IS KEPT CUT FOR LONGER THAN 5 SECONDS)

2
4
1 2 @
1. ECM
Y 2. ECM coupler
BS 5 3. vsS
4, Speedormeter
i 5. Coupler
T ] HIlBstllliIl_]Flllll
1 E } | 11 EN LI i | [ 1 1 1

NOTE:
Be sure to turn OFF ignition switch for this check.

| Does speedometer indicate vehicle speed? I

NO

YES .
Check speedometer cable and gears for
1. Disconnect ECM coupler with ignition damage.
switch OFF,
. Connect chmmeter between B5 terminal
of ECM coupler and body ground. %
. Hoist vehicle and lock rear left tire.
. Turn rear right tire siowly. Does chmmeter
indicator deflect between 0 and o a few
times while tire is turned one revolution ?

AW N

1. ECM coupler
disconnected
2. Body ground

NO ! ves
-Check VSS referring to p. 6E2-105. Poor B5 connection. if connection is OK,
Is it in good condition? intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble”
on p. 6E2-35.
YES | no
"Y" wire open, "B” wire open, poor LFaulty VSS.

coupler-to-meter connection or poor “B”
wire ground.

85F00-8E2-51-1



6E2-52 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 33 MAF SENSOR (MASS AIR FLOW SENSOR) (LARGE SIGNAL CURRENT FLOW,

CIRCUIT SIGNAL VOLTAGE HIGH)
5 1. ECM
1 2. ECM coupler
4 3 3. MAF sensor
12 BB et oo
AZ24 O Gr/B 6. To other sensors
AZOIBB); —Sr/Y
6
BB
i
TT T T T 0 I O I IIFII LT
L1 1] 1, o f F I d [ ] T T 1 [
A20 A24
Turn ignition switch ON and check voltage
at A24 terminal. 1 }/ \\ // \\\
Is it within 0.5 — 1.0 V? \,/ < \ [
O = N

TTTAR . Vv
[

1. ECM 2
2. Body ground

YES | wo

Start engine and check voltage at A24
terminal.

Does voltage rise within bV range when
engine speed is increased?

"Gr/Y" wire open or "Gr/B"” wire shorted to
power circuit.

If wires are OK, substitute a known-good MAF
sensor and recheck.

| VES

| NO

Poor A24 connection. If connection is OK,
intermittent trouble or faulty ECM.

Recheck referring to “Intermittent trouble” on
p. 6E2-35.

Substitute a known-good MAF sensor and
recheck.

85F00-6E2-52-1




ELECTRONIC FUEL INJECTION SYSTEM 6E2-53

CODE NO. 34 MAF SENSOR (MASS AIR FLOW SENSOR) (SMALL SIGNAL CURRENT FLOW,

CIRCUIT SIGNAL VOLTAGE LOW)
1. ECM
1 ? 2. ECM coupler
3. MAF sensor
a 3 4, MAF sensor coupler
12 BI/B ™ 5. From main relay
6. To other sensors
A20/B8 0 * Gr/Y
6
B8
]
| S I I I | [ 1T 1 M I T T 1 1T 111
{ ﬂll; 1 N N Y O 0 O A O I O I A
A20 A24
1
oD L w)
{ ﬁ—-
1. Disconnect MAF sensor coupler with T
ignition switch OFF. A * R
2. With ignition switch ON, is voltage applied 7

to "Bi/B" wire terminal of MAF sensor
coupler about 10 — 14V?

J 1. MAF sensor coupler
2, Engine ground
3. Bl/Bwireterminal

| YES

] No

- Connect MAF sensor coupler with ignition
switch OFF

. Turn ignition switch ON and check voltage
at A24 terminal.
Is it within 0.5 - 1.0Vv?

“BI/B" wire open.

S

T bV

L[]
i (1]

[

1.
2. Body ground

ECM

YES

| no

Intermittent trouble or faulty ECM.
Recheck referring to "Intermittent trouble” on

p. 6E2-35.

B5FC0-8E2-53-1

Poor A24 connection, “Gr/B” wire open, or
poor MAF sensor-to-coupler connection.

If wire and connection are OK, substitute a
known-good MAF sensor and recheck.




6E2.54 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 41 IGNITION FAIL-SAFE SIGNAL (60 IGNITION FAIL SAFE SIGNALS NOT INPUTTED

CIRCUIT WHILE 240 IGNITIONS}
2z
MAIN RELAY /
™) Br
BI/B, »” oo . g y’:"
Yg;ﬁ D2 0 1478 {: 8r/B
AMGIAYE Briw
¥R o o2 Lgiw -
8/8I bro/b12 torv T, BefY
] o8 BriR
06 S 1
Py B8
1. ECM o — -ﬁ = LI
2, lgniter 5
3. No;sesuppressor B J’--« ~5 A1 iy R]»_
4, Ignition ¢ail 3 %-
"t ] i
T N A vy |
PR R
8 o-T A Br/W z ; ;
r- PR Al 4_1 4 s
Py BriR
" BiBr
3 v v ;
D203 D4 D5DE DY
— 11 it
T 1 1 1 P11 T3 1T F 371 1 I S L L D O A D
| O I I | IR I O 0 1 0 O I O | SR W I
816
Check ignition spark referring to SECTION 8F2.
is it in goad condition?
YES | NO
Is battery voitage applied to 816 terminal at 1 Faulty ignition system.
ignition switch ON?

1. ECM
[: 2. Body ground
5\
7
1 ] /
AL IR
4 E
{ B16
| YES | no
Poor B18 connection. Faulty noise suppressor or open circuit
If connection is OK, substitute a known- good between noise suppressor and B16 terminal.
ECM and recheck.

B5FG0-BE2-54-1




ELECTRONIC FUEL INJECTION SYSTEM 6E2-55

CODE NO. 42 CMP SENSOR (CAMSHAFT (REF SIGNAL NOT INPUTTED FOR 3 SECONDS AT ENGINE

POSITION SENSOR) CRANKING AND/OR POS SIGNAL NOT INPUTTED AT
CIRCUIT ENGINE RUNNING)
1 2
1. Signal generator
3 2, Rotor plate
it 4 3. Slit for REF signal
/,’ 4, Slit for POS signal
POS 2 5. ECM
REF O o §
o wb‘
-’Immv.\\\\‘\
A8 A9 AT0 AT D1
e :
! T 11 | | R ] [ 11 I |
| I I 1 LI T I A IO I A | | I ] ||
D2
Disconnect CMP sensor coupler with ignition CJ 3 2 1
switch OFF and Check voltage between "BI/B” v =
wire terminal and “B/BI” wire terminal of 7 9 & 1 Disconnected
dlsponnected CMP sensor coupler with ignition " CMP sensor coupler
switch ON. 2. "BI/B” wire terminal
Is it battery voltage? 3. "B/BI” wire terminal
} NO
BI/B wire open, B/Bl wire open or poor B/BI
YES wire ground.
Check voltage between A8 {A9) terminal of \
ECM coupler and body ground with ignition D /jAS_(AQ)\ //
switch ON and crankshaft turned slowly. v /
Does voltmeter indicator deflect between G [ | [’% %’t___
0-1Vand4-6V 6times while crankshaft TITT {2& i
turned two revolutions? /
A1b a1
REFERENCE:
Voitage wave form between A8 {A9) terminal and GND
YES / It
Check voitage between A10 (A11) terminal of Crankshaft 2 revolutions————|
ECM coupler and body 8 round with ignition
switch ON and crankshaft turned slowly. — NO
Does voltmeter indicator deflect between " "o
0-1Vandd—6V? | CMP sensor faulty or "Y/R” wire open or short. |
REFERENCE:

Voltage wave form between A10 {A11} termmal and GND
Crankshaft 2 revolutions pe———1 -

) YES

Poor A8 and A8 connection or A10 and A11 =
connection of ECM coupler. I

If conections are OK, substitute a known-good
ECM and recheck.

I
1
L1
]

Crankshaft angle 2°

y NO
CMP sensor faulty or "Y/G” wire open or short.

B5F00-6E2-55-1




6E2-56 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 51 EGR VALVE (STEPPER MOTOR OR ITS CIRCUIT OPEN OR SHORT) (if EQUIPPED)

I ;]1 +r[; 2 1. Battery
- 2. Main relay
© I 4 5 ECM
i [+] 4. EGRvalve
BYB | T
3 ¢
B!
o2 e 3
D12 &4BI/B
c2 Sl Le/W ¢
Lg/B
c3of 2
ca L8/ 3
s Gy }
€2C3C4C5 D1
=
I Illl1il[l’=f"I]P:IIIil
LT T T 17170 N I O O I I [ A B {11 I {1
D12 D20
Does EGR stepper motor operate for 1 second
after ignition switch ON? ]
2

1. Disconnect EGR valve coupler with ignition switch
OFF.

2. Check voitage between "Bl/B” wire terminals and
body ground.

3. Are they about 10 - 14 V?

o

| YES | no

Check voltage between C2, C3, C4 and C5 terminals “BI/B” wire
of ECM coupler for 0.6 second after ignition switch ON. open.

Is each measured voltage 4 — 8.4 V?

| YES } no

Intermittent trouble or faulty ECM. Check EGR valve referring to P. 6£2-102.
Recheck referring to intermittent trouble. Is it OK?

{ YES | NO

"Lg/W", “Lg/B", "LL.g/R"” or "Lg/Y" wire open Fanlty EGR valve.

or poor C2, C3, C4 or C5 connection of

ECM coupler. If wire harness and connections
are OK, intermittent trouble or faulty ECM.
Recheck referring to intermittent trouble.

85F00-6E2-56-1



ELECTRONIC FUEL INJECTION SYSTEM 6E2-57

CODE NO. 52 FUEL SYSTEM (FUEL LEAKAGE FROM FUEL INJECTOR, OXYGEN SENSOR OUTPUT
VOLTAGE DOES NOT REDUCE WHEN FUEL IS CUT)
(VEHICLE WITH HEATED OXYGEN SENSOR ONLY)

Check all injectors referring to p. 6E2-90,
Are all injectors in good condition?

YES ] no

Intermittent trouble or faulty ECM. Faulty injector(s). |
Erase diagnostic trouble code in ECM

memeory. Then conduct a test run and only
when it indicates trouble code again, substitute
a known-good ECM and check again.

85F0Q-6E2-57-1



6E2-58 ELECTRONIC FUEL INJECTION SYSTEM

TROUBLE DIAGNOSIS

This section describes trouble diagnosis of Elec-
tronic Fuel Injection system parts whose trouble is
not indicated by the on-board diagnostic system
{self-diagnosis function}.

When diagnostic trouble code No. 12 is indicated
by the on-board diagnostic system (self-diagnosis
function) and assuredly those engine basic parts
as described in “"ENGINE DIAGNOSIS” are all in
good condition, check Electronic Fuel Injection
system parts which may be a possible cause for

85F00-6E2-98-1

each symptom of the engine.

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Hard or no starting
{Engine cranks OK)

NOTE:

valve and its circuit first.

e Shortage of fuel in fuel tank
® Vacuum leaks {or air inhaled) in air intake

system
Faulty fuel pump or its circuit open

e Fuel injector circuit faulty
e Fuel pressure out of specification

Poor performance of ECT sensor or MAF
sensor

Faulty CMP sensor {No POS signal)

Faulty ECM

Check if fuel pressure is
felt at fuel return hose for
3 seconds after ignition
switch ON,

If not, advance to
Diagnostic Flow Chart B-1.
Diagnostic Flow Chart B-2.
Diagnostic Flow Chart B-3.

See p. 6E2-101 or 6E2-96.

Diagnostic Flow Chart of
code No.42.

See p. 6E2-71.

If engine is warm and hard to start but starts easily with accelerator pedal depressed, check idle air control

Engine fails to idle

e Shortage of fuel in fuel tank
e Vacuum leaks (or air inhaled) in air intake

system

o Maladjusted idle speed adjusting screw

Faulty idle air control valve or its circuit

Faulty fast idle control system
Faulty EGR system

Fuel pressure out of specification
Faulty injector{s)

Poor performance of ECT sensor or MAF
sensor

Faulty ECM

See page 6E2-78

Check idle air control valve
or its circuit

See p. 6E2-86

Diagnostic Flow Chart B-b
Diagnostic Flow Chart B-3
See p. BE2-90

See p. 6E2-101 or 6E2-96

See p. 6E2-71

85F00-6E2-58-2




ELECTRONIC FUEL INJECTION SYSTEM 6E2-59

NOTE:

SYMPTOM POSSIBLE CAUSE INSPECTION
Improper engine idle ® Maladjusted accelerator cable play See p. 6E2-77
speed e Vacuum leaks (or air inhaled) in air intake
system
e Maladjusted idle speed adjusting screw See p. 6E2-78
¢ Faulty TP sensor See p. 6E2-99
¢ Faulty idle air control system Diagnostic Flow Chart B-4
® Faulty fast idle control system See p. 6E2-86
® Fuel pressure out of specification Diagnostic Flow Chart B-3
® Faulty injector(s} See p. 6E2-90
® Poor performance of ECT sensor, TP sensor See p. 6E2-101, 6E2-99 or
or MAF sensor 6E2-96
® Faulty ECM See p. 6E2-71

® With engine warmed up, if engine idle speed is high even when idle speed adjusting screw is tightened
fully (in other words, if engine idle speed cannot be adjusted as specified with idle speed adjusting
screw), check accelerator cable play, idle air control system and fast idle control system in that order.
e If engine idle speed lowers below specification only when electric load is applied {e.g. headlight ON),
check idle air control system first.
® With A/T model, if engine idle speed lowers below specification only when shifted to “R”, D", “2"” or
“L" range, check if “R”, "D”, "2 or "L” signal is inputted to ECM first.

Engine has no or
poor power

® Maladjusted accelerator cable play

® Vacuum leaks {or air inhaled) in air intake
system

Check if throttle valve
opens fully when
accelerator pedal is
depressed fully.

Faulty EGR system
Fuel pressure out of specification
Faulty injector(s)

Poor performance of TP sensor, ECT sensor
or MAF sensor

® Fauity ECM

¢ Maladjusted installation angle of TP sensor See p. 6E2-99
® Faulty EGR system Diagnostic Flow Chart B-5
® Fuel pressure out of specification Diagnostic Flow Chart B-3
& Faulty injector(s) See p. 6E2-90
¢ Poor performance of TP sensor, ECT sensor See p. 6E2-99, 6E2-101
or MAF sensor or 6E2-96
® Faulty ECM See p. 6E2-71
Engine hesitates ® Vacuum leaks (or air inhaled) in air intake
when accelerating system
Faulty TP sensor See p. 6E2-99

Diagnostic Flow Chart B-5
Diagnostic Flow Chart B-3
See p. 6E2-90

See p. 6E2-99, 6E2-101
or 6E2-96

See p. 6E2-71

85F00-6E2-59-1




6E2-60 ELECTRONIC FUEL INJECTION SYSTEM

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Surges

{Variation in vehicle
speed is felt although
accelerator pedal is

¢ Faulty EGR system

Variable fuel pressure (clogged fuelfilter, faulty
fuel pressure regulator, etc.}

Diagnostic Flow Chart B-5
Diagnostic Flow Chart B-3

# Closed loop system (A/F feed back

compensation) fails
Poor performance
of MAF sensor, TP sensor or ECT sensor

not operated) ® Poor performance of MAF sensor See p. 6E2-96
e Faulty injector{s) See p. 6E2-90
® Faulty ECM See p. 6E2-71
Poor gasoline e High idle speed Refer to item “Improper
mileage engine idle speed”
previously outlined.
o Fuel pressure out of specification or fuel Diagnostic Flow Chart B-3
leakage
¢ Poor performance of TP sensor, ECT sensor See p. 6E2-99, 6E2-101
or MAF sensor or 6E2-96
® Faulty EGR system Diagnostic Flow Chart B-5
o Faulty injector{s) See p. 6E2-90
e Faulty ECM See p. 6E2-71
Excessive * Engine not at normal operating temperature
hydrocarbon . .
(HC) emission Clogge.d allr. cleaner .
& Faulty ignition system See Section 6F2
® Low compression See Section 6
# Lead contamination of three way catalytic Check for absence of filler
converter neck restrictor.
¢ Fuel pressure out of specification Diagnostic Flow Chart B-3

See p. 6E2-96, 6E2-99
or 6E2-101

® Closed loop system (A/F feed back

compensation) fails

Poor performance

of MAF sensor, TP sensor or
ECT sensor

Faulty injector{s)
Faulty ECM

¢ Faulty injector(s) See p. 6E2-90
e Fauity ECM See p. 6E2-71
Excessive carbon ® Engine not at normal operating temperature
monoxide (CO) e Clogged air cleaner
e Faulty ignition system See Section 6F2
¢ Low compression See Section 6
¢ Lead contamination of three way catalytic Check for absence of filler
converter neck restrictor
e Fuel pressure out of specification Diagnostic Flow Chart B-3

See p. 6E2-96, 6E2-99
or 6E2-101

See p. 6E2-90
See p. 6E2-71
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ELECTRCNIC FUEL INJECTION SYSTEM 6E2-61

o Improper ignition timing
e lead contamination of three way catalytic

converter

e Faulty EGR system
e Fuel pressure out of specification

Closed loop system (A/F feed back
compensation) fails

Poor performance of

MAF sensor, TP sensor or ECT sensor

e Faulty injector(s)

Fauity ECM

SYMPTOM POSSIBLE CAUSE INSPECTION
Excessive nitrogen Vacuum leaks (or air inhaled) in air intake
oxides (NOx) system
emission

See Section 6F2

Check for absence of fiiler
neck restrictor

Diagnostic Flow Chart B-5
Diagnostic Flow Chart B-3

See p. 6E2-96, 6E2-99 or
6E2-101

See p. 6E2-90
See p. 6E2-71

85F00-6E2-61-1




6E2-62 ELECTRONIC FUEL INJECTION SYSTEM

B-1 FUEL PUMP CIRCUIT CHECK

"B/W" wire terminals.
3. Is fuel pump heard to operate at ignition
switch ON?

. ECM
B/w 2. ECM coupler
3. Fuel pump relay
3 4. Fuel pump
5. Main relay
P/B
il
B/R Eb
» 4
& o
09
i
O T 1 IFHIIHFIIIII'
I I (] IR N Y IOV R N Y O O IO O |
Is fuel pump heard to operate for 3 sec. after
ignition switch ON?
r NO YES
1. Turn QFF ignition switch. 1. Fuel pump relay Fuel pump circuit
2. Using service wire, connect "P/B” and 2. Servige wire in good condition.

YES

NO

Check fuel pump relay referring to p. 6E2-107.
Is it in good condition?

“P/B" wire open, poor fuel pump coupler
connection or faulty fuel pump.

YES

NO
y

Poor relay coupler connection, "P" wire open
or poor D9 connection.

If wire and connection are OK, substitute a
known-good ECM and recheck.

NOTE:

Before substituting a known-good ECM, check
to make sure that resistance of coil in relay is
as specified.

85F00-6E2-62-1

Faulty fuel pump relay.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-63

B-2 FUEL INJECTOR CIRCUIT CHECK

2 4 6 1. ECM
2. No.1injector
8 3. No.2injector
4. No.3injector
5. No.4 injector
6. No.5injector
7. No.Binjector
[ 8. Main relay
PO (] S
Ald Gr/W
St
Al2 Gr/G i
DA BH/B
D12 F—T
D20 Gr/R
A28 GrlY
r
Al5
Gr/B
A2 rf [
3 5 7
Al A2 A12 D1
— f :
Tt +
| S OV I A ll!l]lll_llll‘tlllll
gl IIIlI;LlTIIIIIIIlIlIIII
1
A14A15 A|25 D12

One or more of 6 injectors make(s} no
operating sound.

Using sound scope, check each injector for
operating sound at engine cranking.
Do ali 6 injectors make operating scund?

3
Check coupler connection and wire harness
NO of injector not making operating

sound and injector itself (refer to p. 6E2-90.)

If all above are OK, substitute a known-good
YES ECM and recheck.

Fuel injector circuit is in good condition.

4

None of 6 injectors makes operating sound.
To (O on next page.
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6E2-64 ELECTRONIC FUEL INJECTION SYSTEM

None of 6 injectors makes operating sound.

1. Disconnect coupler from No. 1 injector
with ignition switch OFF.

2. Check voltage at "Bl/B” wire terminal
with ignition switch ON.
Is it battery volitage?

1. Injector coupler
2. "BI/B” wire terminal

YES

k.

Check all 6 injectors for resistance
respectively.

If resistance is OK, substitute a known-good
ECM and recheck.

NO

Power circuit open.

85F00-6E2-84-1
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-65

B-3 FUEL PRESSURE CHECK

Injector
Delivery pipe
Fuel pressure
reguiator
Fuel filter
Fuel pump

Pk N

{A):

— S

{A):Gauge
{B}: Hose
(Ch: 3-way joint

NOTE:

Before using following flow chart, check to make
sure that battery voltage is higher than 11V. If bat-
tery voltage is low, pressure becomes lower than
specification even if fuel pump and line are in good
condition.

1. Install fuel pressure gauge referring to
p. 6E2-87.

2. Operate fuel pump according to procedure
described on p. 6E2-87.
Is fuel pressure then 270 - 310 kPa
(2.7 - 3.1 kg/cm? 38.4 - 44.0 psi)? _, Nopressure
Also, is 200 kPa (2.0 kg/cm?, 28.4 psi} or To @ on next page.
higher fuel pressure retained for 1 minute

after fuel pump is stopped? Pressure within spec. but not retained
NO To @ on next page.
YES Low pressure
frrrrr———
1. Start engine and warm it up to normal To 3 on next page.
operating temperature.
2. Keep it running at specified idle speed. High pressure
fs fuel pressure then within 220 - 260 kPa T Yo on next page.
(2.2 - 2.6 kg/cm2, 31.3 - 36.9 psi)? @ Pag
YES ‘ NO
Normai fuel pressure. ® Clogged vacuum passage for fuel pressure

regulator or
& Faulty fuel pressure regulator,

85F00-6E2-65-1



6E2-66 ELECTRONIC FUEL INJECTION SYSTEM

B-3 FUEL PRESSURE CHECK (continued)

(1) NO PRESSURE

With fuel pump operated and
fuel return hose blocked by
pinching it, is fuel pressure ap-
plied?

@ PRESSURE WITHIN SPEC.

BUT NOT RETAINED

Is there fuel leakage from
fuel feed line hose, pipe or
their joint?

NO

YES

3

1. Disconnect fuel return hose
from fuel pipe and connect
new return hose to it.

2. Put the other end of
new return hose into
approved gasoline
container.

3. Check again if specified
pressure is retained.

While doing so, does fuel
come out of return hose?

Fuel leakage
from hose,
pipe or joint.

NO
¥

YES

e Fuel leakage from injector,

¢ Faulty fuel pump (faulty
check valve in fuel pump}
or

e Fuel leakage from fuel
pressure regulator
diaphragm.

Faulty fuel
pressure
regulator

NO YES
Shortage of fuel or fuel pump Faulity fuel
or its circuit defective (Referto pressure
“Diagnostic Flow Chart B-1). regulator
(3) LOW PRESSURE
1. Operate fuel pump.
2. With fuel return hose
biocked by pinching it,
check fuel pressure.
Is it 450 kPa {4.5 kg/cm?,
64.0 psi) or more?
| NO | YES
o Clogged fuel filter, Fauity fuel
® Restricted fuel feed hose pressure
or pipe, regulater

o Faulty fuel pump or
& Fuel leakage from hose
connection in fuel tank.

@ HIGH PRESSURE

60A90-6E2-70-15

1. Disconnect fuel return
hose from fuel pipe and
connect new return hose
toit.

2. Put the other end of new
return hose into approved
gasoline container.

3. Operate fuel pump.

Is specified fuel pressure
obtained then?

NO

YES

Fauity fuel pressure regulator.

Restricted
fuel return
hose or pipe.




ELECTRONIC FUEL INJECTION SYSTEM 6E2.67

B-4 IDLE AIR CONTROL SYSTEM CHECK

YES

8 [
7
B F 13 h [ BB
N/ . 2 M e
A PG :
Yl
F
b E
1. 1AC valve
2. \dle air adjusti
A. Right bank A/F duty output terminal 3. Fa:t?‘l:ﬁ: c{;}:trlg?si.csrt?r\:,
B. Diagnosis switch terminal 4. Bypass air
C. Diagnosis output terminal 5. Engine coolant
D. Ground terminal 6. From main relay
E. Test switch terminal 7. ECM
F. Duty cutput terminal 8. Monitor coupler
9. To combustion
chamber o1
|
1 ] [ [ 11 | [T 1 | 1] ] ] [
i I OO O I lirIJEJiIIﬂ,IIIII
l
A6 0%2
B. Diag switch terminal
D. Ground terminal
F. Duty output terminal
1. Warm up engine to normal operating
temperature and keep it idling.
2. Using service wire, ground diagnosis
switch terminal.
3. Is diagnostic trouble code No. 12
indicated?
YES l NO
Check idle air control duty (IAC duty) and Go back to “Diagnostic Flow Chart” on
idie speed referring to p. 6E2-78. p. 6E2-39,
Are they within specification?
High idle speed
To (1} on next page
NO

Low idle speed

To on next page.

Idle speed is within specification but duty

is not.

1. Adjust IAC duty to specification
referring to p. 6E2-78.

Is engine idle speed kept specified speed
{refer to p. 6E2-29) even with headlights
turned ON,

2. Proceed to next step.

YES

System is in good condition.

85F00-BE2-67-2

| NO

Proceed to system circuit check (3) on
next page.




6E2-68 ELECTRONIC FUEL INJECTION SYSTEM

B-4 IDLE AIR CONTROL SYSTEM CHECK (continued)

| (D HIGH IDLE SPEED |

4

Check IAC valve for its
resistance.

(Refer to p. 6E2-85)

Is it in good condition?

YES

| NO

| ® SYSTEM CIRCUIT CHECK |

Does duty meter
indicate less than
about 30% (or more
than about 70% for
OFF duty meter)?

Faulty IAC valve.

NO

. YES

Substitute a known-

good ECM and recheck.

Adjust idle speed and
duty referring to
p. 6E2-78.

NOTE:

If not adjustable with
idle speed adjusting
screw, check fast idle
cantrol system for
faulty or “Lg/B" circuit
for short.

A 1. ECM coupler
Al6 disconnected
1. Disconnect ECM
couoplers with
ignition switch OFF.
2. Is resistance
between A16 and D1
8.6 -10.6 Q2.
YES i NO
Poor coupler ¢ Faulty IAC valve
connection, ¢ Poor coupler
If connection is OK, connection or
substitute a knowngood ® Open wire harness
ECM and recheck.

| @ Low IDLE SPEED

Check IAC valve for its
resistance.

{Refer to p. BE2-85)

Is it in good condition?

y YES

y NO

NOTE:

IAC duty can be checked by using analog type volt-
meter with high impedance (MQ/V minimum}, al-
though not accurate. IAC duty to voltage relation is

Does duty meter
indicate about 70 -
100% (about 0 - 30% for
OFF duty meter)?

Faulty IAC valve.

NO
Y

YES

as follows.
ON DUTY OFF DUTY VOLTMETER
METER METER INDICATION
INDICATION INDICATION
0 (%) 100 (%) 0 V)
30 70 0.3xVve
70 30 0.7xVB
100 0 VB

Substitute a known-
good ECM and recheck.

Proceed 1o system
circuit check (3) .

60A90-6E1-72-15

e "OFF” DUTY METER” is such duty meter that in-

dicates approx. 100% when terminal voltage is

approx. "0V".

¢ "VB" represents battery voltage while engine of

vehicle being checked is running.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-69

B-5 EGR SYSTEM CHECK (IF EQUIPPED)

1. EGR valve
2. Intake manifold
3. Exhaustmanifold
4 4. ECM
! 5. From main relay
6. Exhaustgas
QZI_S 7. Intake air .
D1/D12 8. Sensed information
Cc2
c3
c4
cs

C2 C3 C4 ¢ M
A z

hY

oA 7
[ ] | [ LI T 77T [ I ]
| I O O | [ R O | O N A v A O Y
1
D12
1. Warm up engine to normal operating
temperature.
2. Using service wire, ground diag. switch
terminal in monitor coupler
3. Is diagnostic trouble code No. 127
YES No |
Check EGR system by using tech-1. referring to Go back to “Diagnostic Flow Chart” on
p. 6E2-102. p. 6E2-39.
Is it good condition?
| YES NO |

EGR system is in good condition.

BSF()-6E2-69-1

Clogged EGR pipe, stuck or fauity EGR valve
or poor performance of ECT sensor, TP sensor.




6E2-70 ELECTRONIC FUEL INJECTION SYSTEM

B-6 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

EVAP canister purge valve
From main relay

ECM

Sensed information
Intake collector

3
e

EVAP canister

D1/D12 q:) 4

Check valve

Air

Tank pressure
control valve
10, Fuel vapor
11. Fuel tank

PENPO RN

Ty

Ad D1
% I
Al S I I O I | (] N N ¢ N I T N 0 I T I I
N O D A O O] I & N Y DY N | O T
I
D12
Check canister purge system for operation
referring to p. 6E2-107.
Is it in good condition?
y NO | ves

Check vacuum passage, hoses and EVAP
canister purge valve referring to p. 8E2-108.
Are they in good condition?

e Canister purge system in good condition
check EVAP canister, tank pressure
control valve and fuel filler cap.

YES

| no

& “Lg/Y" wire open,

e "Lg/Y" wire shorted to ground,

® Poor canister purge valve coupler
connection,

e Poor A4 connection or

¢ Poor performance of ECT sensor
If wire, connection and sensor are OK,
substitute a known-good ECM and recheck.

85F00-6E2-70-1

& Vacuum passage clogged,
Vacuum leakage or
¢ Faulty EVAP canister purge valve




ELECTRONIC FUEL INJECTION SYSTEM 6E2-71

INSPECTION OF ECM AND ITS CIRCUITS

ECM and its circuits can be checked at ECM wiring couplers by
measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohibited to
connect voltmeter or chmmeter to ECM with couplers dis-
connected from it.

Voitage Check

1) Remove ECM from body referring to p. 6E£2-95.
2) Connect ECM couplers to ECM.
3) Check voltage at each terminal of couplers connected.

NOTE:

As each terminal voltage is affected by the battery voltage, con-
firm that it is 11V or more when ignition switch is ON.

86F00-6E2-71-1
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6E2-72 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
Al No. 1 injector 10-14V Ignition switch ON
A2 No. 2 injector 0-14V Ignition switch ON
A3 Left bank heated oxygen 10-14V Ignition switch ON
sensor heater {if equipped} 0-2v At specified idle speed after engine warmed up.
Ad EVAP canister purge valve 10-14V Ignition switch ON
. 4,75-5.25V lgnition switch ON
A5 Power steering pressure - - - -
switch 0-08V Engine running at idle speed and steering wheel
) turned to the right and left as far as it stops.
AS Engine start switch 0-1V Ignition switch ON
(Engine start signal) 6-14V While engine cranking
A7 Power sourse (for sensors) 4,75-5.25V Ignition switch ON
A8 CMP sensor signal indicator deflection 1 gnition switch ON
A9 (REF signal} 4-6YV Crank shaft turned slowly
A10 CMP sensor signal weﬁzgzrgff{]e?‘:ﬁd Ignition switch ON
A1 {POS signal) 4-6Y Crank shaft turned slowly"
A1l2 No.5 injector 10-14V Ignition switch ON
A1i3 Ground — —
Al4 No.3 injector 10-14V Ignition switch ON
A15 No.5 injector 10-14V Ignition switch ON
6.2-87V e - ;
A16 IAC valve { (62% : ON DUTY) At specified idle speed after engine warmed up.
A17
A18 Blank — —
Ignition switch ON Engine coolant temp.:
A19 ECT sensor About 0.8V 80 °C (176 °E)
A20 Sensor ground —_ —
Ignition switch ON sensor ambient temp.:
A21 IAT sensor About 3.0V 20 °C (68 °F)
Left bank heated oxygen lrr;d:;::::;‘; ggﬂzgggn While engine running at 2,000 r/min for T minute
sensor (if equipped) ov?a-r and under 031V | ©f longer after warmed up.
A22 :
CO adjusting resistor Ignition switch ON
{vehicle without heated Voltage varies as specified in graph in p. 6E2-20 while CO adjusting
oxygen sensor only) resister knob turned.
lgnition switch ON after engine warmed up.
0.356-0.65V . T
Throttl | t idie position.
A23 TP sensor I r.o.tt eva 'vehaOlN P
_ gnition switc
36-45V Throttle valve at full open position.
05-10V Ignition switch ON
A24 MAF sensor gni bk - -
1.5-18V With engine running at idle speed
A25 No.6 injector 10-14V Ignition switch ON.
A26 Ground — —
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
A1) A2|A3[AqTas A6 AT]AB Ashminnmz“a ARG 87 e8] [c1{ca|cz{ca| cs[ce]{® foz D2 D4 | 05| o6 |07 | O8] DF |P19DH!
A14a19A1BATI[A A Te{Rz0jAz Az o AR A AR Aﬁ[ﬁlﬁ}ﬁﬁﬁi"ﬁiﬁ}ﬁ{ﬁé{ ,ﬁ‘?:? 2013013 gD D7D 18D 19oZgD21022
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-73

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
B1
B2 Blank — —
0-1V Ignition switch ON. Small light, heater fan and
. . . rear defogger all turned OFE.
B3 Electric load signal diode — - -
10-14V Ignition switch ON. Small light, heater fan and
rear defogger turned ON
475-525V ignition switch ON
B4 Test switch terminal 0-08Y Ignition switch ON
e Test switch terminal grounded
Indicator deflection Ignition switch ON
B5 Vehicle speed sensor repeated between Rear left tire turned slowly with rear right
0-1Tand4-5V tire locked.
0-0.8YV Ignition switch ON
B6 Transmisstion range ’ Selector lever in "P” or "N” range
switch laniti i
_ gnition switch ON
4-75 5-25 V Se]ector Iever in "R"’ !ID"’ ”2” or "L" range
B7 Blank — —
B8 Sensor ground — —
A/F duty {Right bank) _ . .
B9 output terminal 475-5.25V Ignition switch ON
B10 Blank — —
B11 Power source for back-up 0-14V Ignition switch ON and OFF
4.75-5.26V Ignition switch ON
B12 Diagnosis switch terminal Ignition switch ON
0-08V Diagnosis switch terminal grounded
e ) 4.75-5.25V Ignition switch ON
B13 A/C amplifier (if equipped)
0-15V A/CON
B14 Biank — —
B15 Tachometer 0-08YV Ignition switch CN
B16 Noise suppressor 10-14V Ignition switch ON
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
ci Right bank heated oxygen :,';d::::;é ggﬂf,gt;ﬁ" While engine running at 2,000 r/min for 1 minute
sensor {if equipped) ov%r and under 031V | ©F longer after engine warmed up
2 EGR valve (stepper 10-14V More than 3 seconds after ignition switch ON
motor coil 1), if equipped 0-35V After engine start (At fast idle)
Cc3 EGR valve {stepper 0-35V More than 3 seconds after ignition switch ON
motor coil 2), if equipped 10-14V After engine start (At fast idle)
ca EGR valve (stepper 0-35V More than 3 seconds after ignition switch ON
motor coil 3) if equipped 10-14V After engine start (At fast idle)
s EGR valve (stepper 10-14V More than 3 seconds after ignition switch ON
motor coil 4), if equipped 0-35V After engine start (At fast idle)
. . 0-14V Ignition switch ON
c7 Ignition switch — -
0-08V Ignition switch OFF

85F00-BE2-73-1




6E2-74 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
D1 Power source 10-14V Ignition switch ON
D2 Ignitor {(No. 3 ignition coil) -_ —
D3 Ignitor {No. 6 ignition ¢oil) — —
D4 Ignitor (No. 1 ignition coil} — —_
D5 Ignitor {No. 4 ignition coil} - —
Dé Ignitor (No. 5 ignition coil) — —
D7 lgniter (No. 2 ignition coil) — —
D8 Blank — —_
0-25V For 3 seconds after ignition switch ON
D9 Fuel pump relay -
10-14V After the above time
D10
D11 Ground o
D12 Power source 10-14V Ignition switch ON
D13 Duty output terminal 10-14V Ignition switch ON
D14 Blank — —
Diagnosis output terminal 0~25V Ignition switch ON
D15 and malfunction indicator
lamp {("CHECK ENGINE” . ]
light) 10-14V Engine running
D16 Transmission control Ignition switch ON
(A/T only) module (throttle valve Voltage varies as specified in graph in p. 6E2-32 while throttle valve is
only opening signal) opened gradually.
0-1V ignition switch ON
{0% ON duty} Engine coolant temp. = below 0 °C (32 °F)
D17 Transmission control 34-46V Ignition switch ON
module {engine coolant} P Engine coolant temp. = between 0 °C (32 °F)
(A/Tonly) | temp. signal) (33% ON duty) and 31°C (88°F)
6.7-9.3V Ignition switch ON
{67% ON duty} Engine coolant temp. = over 31 °C (88 °F}
D18 Data link connector 4-5V Ignition switch ON
D19 Blank — —
. 0-20V Ignition switch ON
D20 Main relay -
10-14V Ignition switch OFF
Right bank heated 10-14V Ignition switch ON
D21 oxygen sensor heater
(if equipped) 0-20V At specified idle speed after engine warmed up
D22 Ground — —
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
Al A21A3jA4[AS[A5|A7!AB‘A9LMD-IA11 ! Iat B2 B3‘34|35|BG B?las][mlcz c3[ca|cs]ce) | [o2] o304l D5 [ 06 57]oe]pe jordon
I idargaigaTiA e gATaA Az AR SAZAAL BQIB‘IO B11[812]813214[815]816] | €7 C8 | Ca [Cr0{C13|CiZ [p12I013[D14[015}D 16D 7|DAg[0 19]D20{D21(D22)

85F00-6E2-74-1




ELECTRONIC FUEL INJECTION SYSTEM 6E2-75

1. ECM coupler disconnected
2. Ohmmeter

60A50-6B-16-18

Resistance Check
1) Disconnect ECM couplers from ECM with ignition switch
OFF.

CAUTION:
Never touch terminals of ECM itself or connect voltmeter or
ohmmeter.

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in following table.

CAUTION:

® Be sure to connect ohmmeter probe from wire harness
side of coupler,

¢ Be sure to turn OFF ignition switch for this check.

¢ Resistance in table represents that when parts tempera-
ture is 20 °C (68 °F).

STANDARD

TERMINAL CIRCUIT RESISTANCE CONDITION
At -D1 No. 1 injector 10.8-13.2Q —
AZ-D1 No. 2 injector 10.8-13.2Q —
Left bank HOX2S
A3-C7 heater {if equipped) 55-650Q —
Ad—Di1 EVAP canister purge 28-360 .
valve
Al12-D1 No.5b injector 108-13.2Q —
A14-D1 No.3 injector 10.8-13.2Q -_—
A15-D1 No.4 injector 10.8-13.2Q —
A16-D1 IAC valve 8.7-1050Q —_
A19-B8 ECT sensor 305-324Q Engine cooclant temp. : 80 °C {176 °F}
A21-B8 IAT sensor 2.21-2.89kQ Intake air temp. : 20 °C (68 °F}
_ CO adjusting resistor — —
A22 - A7 (if equipped) 0~ 50kQ
A25-D1 No. 6 injector 108-13.2Q —
Ohmmetes indicator : .
B5 - Body . Rear left wheel turned slowly with rear right
ground Vehicle speed sesor defleoctgfc?:veen wheel locked.
B6 - Bady Transmission range Continuity Selector lever in "P” or “N” range
ground switch Infirity Selector lever in "R”, D", "2" or "L” range
Cz-D1 EGR valve 21-23Q —
C3-D1 EGR valve 21-230 —_
Ca-D1 EGR valve 21-23Q —_
C5-D1 EGR valve 21-23Q _
D9-C7 Fuel pump relay 61-73Q -—_
D20 - B11 Main relay 61-73Q —
D21-C7 Right bank HOX2S 55-650 _

heater {if equipped)

BSF()-6E2-75-2



6E2-76 ELECTRONIC FUEL INJECTION SYSTEM

ON VEHICLE SERVICE

EN@A AN

EGR valve

Exhaust manifold (right bank}
EVAP canister purge vaive
Throttle body

IAC valve

Fuel pressure regulator

EVAP canister

Tank pressure control valve




ELECTRONIC FUEL INJECTION SYSTEM 6E2-77

85F00-6E2-77-1

P
1. Accelerator cable
2. Adjusting nut

3. Locknut

B5F00-6E2-77-2

3

1. Lever stopper
2. Throttle lever
3. Pedal stopper boit

85F00-6E2-77-3

\

)

1. A/Tthrottle cable
2. Adjusting nut
3, Lock nut

85F00-6E2-77-5

GENERAL

When hoses are disconnected and system components are re-
moved for service, reinstall components propely, and route
and connect hoses correctly after service. Refer to figure on
previous page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT

1) Warm up engine to normal operating temperature. And
check to make sure that fast idle control cam is off cam fol-
lower lever, if not check fast idle control system referring to
p. 6E2-86.

2) With throttle valve closed, check accelerator pedal play
which should be within following specification.
Pedal play "a”: 2-7 mm (0.08 -0.27 in.)
If measured value is out of specification, adjust it to specifi-
cation with cable adjusting nut.

3) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body) which
should be within following specification.

Clearance "b”: 0.5-2.0 mm (0.02 - 0.07 in.)
(With pedal
depressed fully)

If measured value is out of specification, adjust it to specifi-
cation by changing height of pedal stopper bolt.

A/T THROTTLE CABLE ADJUSTMENT (A /T vehicle only)

1} Make sure that accelerator cable is adjusted as specified.

2) Check clearance "¢”. If it is out of specification, adjust it by
turning cable adjusting nut.

Clearance "¢”: 0.8 - 1.5 mm (0.03 - 0,06 in.)

3) Tighten lock nut securely.



6E2-78 ELECTRONIC FUEL INJECTION SYSTEM

85F00-6E2-78-1

B.
C
D: Ground terminal
E
F

: Test switch terminal
. Duty output terminal

A: A/F duty (right bank} output terminal
: Diagnosis switch terminal
: Diagnosis output terminal

1. Monitor coupler

85F00-6E2-73-3

1. Monitor coupler
2. Duty meter

D: Ground terminal
F: Duty output
terminal

85F00-6E2-78-5

IDLE SPEED/IDLE AIR CONTROL. {IAC) DUTY ADJUSTMENT

Before idle speed/IAC duty check and adjustment, make sure

of the following.

® Lead wires and hoses of Electronic Fuel Injection and en-
gine emission control systems are connected securely.

® Accelerator cable has some play, that is, it is not tight.

® |gnition timing is within specification.

e All accessories (wipers, heater, lights, A/C, etc.) are out of
service.

® Aircleaner has been properly installed and is in good condi-
tion.

After above items are all confirmed, check idle speed and IAC
duty as follows.

NOTE:

Before starting engine, place transmission gear shift lever in
"Neutral” {shift selector lever to “P” range for A/ T vehicle), and
set parking brake and block drive wheels.

1) Warm up engine to normal operating temperature.

2) Using service wire, ground diagnosis switch terminal in
monitor coupler and make sure that malfunction indicator
tamp ("CHECK ENGINE” light) indicate diagnostic trouble
code No. 12,

The monitor coupler is located beside washer tank.

3) Stop engine and connect duty meter between duty output
terminal and ground terminal of monitor coupler.
4) Set tachometer.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-79

screw

1. ldle speed adjusting

N

BOFG0-6E2-79-1

85F00-6E2-79-2

85F00-6E2-79-4

5) Start engine and warm it up completely.
6) CheckIAC duty and idle speed. If duty and/or idle speed is

out of specifications, adjust it by turning idle speed adjust-
ing screw.

M/T 750 £ 50 r/min
A/T 800 £ 50 r/min

IAC duty at specified idle 50 % (7 V when
speed battery voltage is 14 V)

Engine idle speed

NOTE:

IAC duty can be checked by using analog type voltmeter. IAC
duty to voltage relation is as follows.

ON DUTY METER | OFF DUTY METER VOLTMETER
INDICATION INDICATION INDICATION
(%) (%) (V)
0 100 0
50 50 0.5xVse
100 0 VB

® "OFFDUTY METER” is such duty meter thatindicates approx.
100% when terminal voltage is approx. “0V”.

¢ “VB" represents battery voltage while engine of vehicle being
checked is running.

If duty remains unchanged or is not outputed even when adjust-

ing screw is turned, check duty output terminal circuit, A/C sig-

nal circuit, PSP switch signal circuit, “D” range signal circuit

(A/T) and ECT sensor peformance.

7) Remove service wire from monitor coupler.

8) Install cap to monitor coupler.

9) Check that specified engine idle speed is obtained with A/C
ON if vehicle is equipped with A/C.
Refer to p. 6E2-29 for specified idle speed.
If not, check A/C ON signal circuit and IAC valve.



6E2-80 ELECTRONIC FUEL INJECTION SYSTEM

85F00-6E2-80-1

A7)

Q) -

A= ¥
7) 1. €O adjusting resistor knob

85F00-6E2-80-3

85F00-6E2-80-4

IDLE MIXTURE ADJUSTMENT

{For vehicle without heated oxygen sensor)

All vehicies not equipped with heated oxygen sensor are
shipped with their CO% factory adjusted as follows.

Engine idle mixture CO% 0.8-1.3
L . refer to

Engine idle speed (r/min} p. 6E2-28

IAC duty at specified idle speed 50%

Idle mixture adjustment should never be changed from the
original factory setting. However, if during diagnosis, the
check indicates idle mixture to be the cause of a driver perfor-
mance complaint or emission failure, the idle mixture can be
adjusted using the foliowing procedures.

NOTE:
For this inspection and adjustment, exhaust gas tester (CO me-
ter) and engine tachometer are necessary.

1} Check and adjust idle speed according to “IDLE SPEED AD-
JUSTMENT" described above.

2) Using exhaust gas tester, check that idle mixture CO% is
within'above specification. If it is out of specification, adjust
it to specification by turning resistor knob.

3) if idle mixture has been adjusted, readjust idle speed and
IAC duty.

4) Repeat Step 2 and 3) to adjust idle mixture and idle speed
as specified.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-81

AIR INTAKE SYSTEM
THROTTLE BODY

Throttle body
Intake collector
PCV hose
Water hose

Fal ol ol

85F00-6E2-81-1

. Atcdlerator cable
2. A/T throttle cable
3. Water hose

85F00-BE2-81-4

1. Intake air pipe
L 2. Surge tank pipe

85F00.6E2-81.5

On Vehicle Inspection

® Check that throttle valve [ever moves smoothly.

® VVaccum passage inspection.
With finger placed against vaccum nozzle, start engine and
check that vacuum is applied.

Remaoval

1) Disconnect negative cable at battery.

2) Drain cooling system.

3) Remove strut tower bar.

4) Disconnect accelerator cable and or A/T throttle cable from
throttle body.

5} Disconnect water hoses from throttle body.

6} Remove intake air pipe and surge tank pipe.



6E2-82 ELECTRONIC FUEL INJECTION SYSTEM

1. Injector wire

1. TP sensor
2, MAF sensor

3. 1AC valve coupler
4. Earth terminal
5. Clamp bracket

85F00-6E2-82-2

1. EVAP canister parge valve
2. EGRvalve
3. EGR pipe

purge valve hose
5. PCV hoses

85F00-6E2-82-3

1. Throttle body
2. Intake collector
3. Intake manifold

1. Throttle body
2 2. PCV hose
3. IAC valve hose

85F00-6E2-82-5

7) Disconnect coupler of injector wire.

8) Disconnect couplers of TP sensor, MAF sensor and IAC
valve.
9) Disconnect eath terminal from intake collector.
10} Remove clamp bracket from intake collector.

11} Disconnect couplers of EVAP canister purge valve and
EGR valve.

12} Disconnect PCV hoses and EVAP canister purge valve
hose.

13) Remove EGR pipe.

14} Remove throttle body and intake collector from intake
manifold.

15) Disconnect hoses of IAC valve and PCV from throttle body.
16) Remove throttle body from intake collector.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-83

1. tdle air control valve passage

85F00-6E2-83-1

BSF00-6E2-83-2

1. Throttle body
2. PCV hose
3. IAC valve hose

85F0(-6E2-83-3

1. Throttle body
2. lIntake collector

1. EVAP canister purge valve
2. EGRvalve
3. EGR pipe

purge valve hose

5. PCV hoses

85F00-6E2-83-5

Cleaning
Clean passages by blowing compressed air.

NOTE:

¢ MAF sensor, TP sensor, or other components containing rub-
ber must nothe placedin a solvent or cleaner bath. A chemical
reaction will cause these parts to swell, harden or get dis-
torted.

e Don’t put drills or wires into passages for cleaning. It causes
damages in passages.

Installation

1) Clean mating surfaces and install throttle body gasket to in-
take collector.
Use new gasket.

2} Install throttle body to intake collector and tighten bolts.
3} Connect |IAC valve hose and PCV hose.

4) Install throttle body and intake collector to intake manifold
with new intake collector gaskets.

5) Install EGR pipe with new gaskets. .
6) Connect PCV hoses and EVAP canister purge valve hose.
7) Connect couplers of EVAP canister purge valve and EGR
valve.
Fix wire harness with clamps.



6E2-84 ELECTRONIC FUEL INJECTION SYSTEM

4. Earthterminal
5. Clamp bracket

1. TP sensor coupler
2. MAF sensor coupler
3. JAC valve coupter

85F00-6E2-84-1

1. Injector wire

L 1. Intake air pipe
2. Suge tank pipe

1. Accelerator cable
2. A/Tthrottle cable

3. Water hose

85F00-6E2-84-4

1. Strut tower bar

85F00-6E2-84-5

8) Install clamp blacket to intake collector.
9) Connect ground terminal to intake collector.
10) Connectcouplers of TP sensor, MAF sensor and [AC valve.

11) Connect coupler of injector wire.

12) Install surge tank pipe to intake manifold with new gaskets
and intake air pipe to throttle body.

13) Install air cleaner upper case.

14) Install intake air temperature sensor {IAT sensor} to air
cleaner box.

15} Connect engine coolant hoses to throttle body.
16} Connect accelerator cable and A/T throttle cable (A/T),
and adjust each cable play to specification.

17) Install strut tower bar and tighten bolts and nuts to speci-
fied torque,

Tightening Torque
(a}: 90 N'm (9.0 kg-m, 65.5 |b-ft)

18) Refill cooling system.
19} Connect negative cable at battery.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-85

1. |AC valve
2. Ohmmeter

85F(0-6E2-85-1

1. IAC valve

85F00-6E2-85-2

BSF00-6E2-85-4

IDLE AIR CONTROL VALVE ({IAC VALVE)

On Vehicle Inspection

1} With ignition switch “OFF”, disconnect IAC valve coupler.

2} Check resistance between each terminal of IAC valve as
shown figure. Standard resistance : 8.7-10.5Q at 20 °C, 68
°F

Removal

1) Disconnect battery negative cable at battery.

2) Disconnect air hose from IAC valve.

3) Disconnect |IAC valve coupler.

4) Remove IAC valve and idle speed adjusting screw assy
from intake collector.

Installation

For installation, reverse removal procedure and note follow-
ing precautions.

¢ Use new gaskets.

e Tighten IAC valve nuts to specified torque.



6E2-86 ELECTRONIC FUEL INJECTION SYSTEM

FAST IDLE CONTROL SYSTEM

On Vehicle Inspection

1} Measure plunger protrusion "a" at engine coolanttemp. is
25 °C (77 °F).
“a" =26.6-27.4mm (1.048 - 1.078 in.)

1. Plunger
2. Fastidie
control cam

45F00-6E2-86-1
2) Warm up engine and check to make sure that fast control
cam is off cam follower lever at engine coolant temp. is 52
- 68 °C {126 — 154 °F)

95F00-BE2-86-2



ELECTRONIC FUEL INJECTION SYSTEM 6E2-87

1. Fuel feed hose
2. Fuel return pipe

45F00-6E2-87-2

CONDITION FUEL PRESSURE
With fuel pump 270-310 kPa
operating and 2.7 -3.1kg/cm?
engine stopped 38.4 - 44.0 psi

cpe 1 220 - 260 kPa
/:;esé)decmed idle 2.2 - 2.6 kg/om?
31.3 - 36.9 psi
With 1min.after
engine{fuel pump)stop over 200 sza
(Pressurereducesas 2.0 kg/ cm
timepasses) 28.4 psi

85F00-6E2-87-4

85F00-6E2-87.5

FUEL DELIVERY SYSTEM

FUEL PRESSURE INSPECTION
1) Relieve fuel pressure in fuel feed line referring to p. 6-4.
2) Disconnect fuel feed hose from delivery fuel feed pipe.

CAUTION:

A small amount of fuel may be released when fuel feed
hose is removed. Place container under the fuel feed
hose or fuel feed pipe with a shop cloth so that released
fuel is caught in container or absorbed in cloth. Place
that cloth in an approved container.

3) Connectspecial tools and hose between fuel feed hose and
fuel feed pipe as shown in figure, and clamp hose securely
to ensure no leaks occur during checking.

Special Tool

{A): 09912.58441
{B): 09912-58431
(C): 09912-58490

4) Check that battery voltage is above 11V.

5) Turnignition switch ON to operate fuel pump and after 3se-
conds turn it OFF. Repeat this 3 or 4 times and then check
fuel pressure.

6) Start engine.

7} Measure fuel pressure at idling.

If measured pressure doesn't satisfy specification, refer to
“Diagnostic Flow Chart B-3" and check each possibly de-
fective part. Replace if found defective.

8) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following pro-

cedures.

® Place fuel container under joint.

e Cover joint with rag and loosen joint nut slowly to re-
lease fuel pressure gradually.




6E2-88 ELECTRONIC FUEL INJECTION SYSTEM

9) Remove fuel pressure gauge, hose and 3-way joint.
10) Connect fuel feed hose and clamp it securely.
11) With engine "OFF” and ignition switch “ON”, check for
fuel leaks.

1. Fuel feed hose

85F00-6E2-88-1

FUEL PUMP
On Vehicle Inspection

CAUTION:

When fuelfiller cap is removed in any procedure, work must
be done in a well-ventilated area, keep away from any open
flames and without smoking.

85F00-6E2-88-2

1) Remove filler cap and turn ON ignition switch. Then fuel
—

e pump operating sound should be heard from fuel filler for
@ ’ about 3 seconds and stop. Be sure to reinstali fuelfiller cap

after checking.

If above check result is not satisfactory, advance to "Diag-
nostic Flow Chart B-1”.

1 1. Fuelfiller
2. Ignition switch

2) Fuel pressure should be felt at fuel return hose for 3 se-

conds after ignition switch ON.
D

If fuel pressure is not felt, advance to "Diagnostic Flow
Chart B-3".

1. Fuel return hose

85FQ0-6E2-88-4
Removal
1) Remove fuel tank from body according to procedure de-
scribed in section 6C and remove fuel pump from fuel
tank.

Inspection
Check fuel pump filter for evidance of dirt and contamination.
If present, clean and check for presence of dirt in fuel tank.

60A90-6E1-91-55



ELECTRONIC FUEL INJECTION SYSTEM 6E2-89

E0A90-6E1-92-15

1. Vacuum hose

85F00-6E2-89-2

A

/

1. Fuel pressure regulator
2. Fuel return hose
3. Delivery pipe

85F00-6E2-89-4

85F00-6E2-89-6

Installation

1} Install fuel pump to its bracket.
2) Install fuel pump to fuel tank and then install fuel tank to
body according to procedure described in section 6C.

FUEL PRESSURE REGULATOR

Removal

1) Relieve fuel pressure according to procedure described on

p. 6-4.

2) Disconnect battery negative cable from battery.
3) Disconnect vacuum hose from fuel pressure regulator.

4} Remove fuel pressure regulator from delivery pipe.

CAUTION:

delivery pipe.

A small amount of fuel may be released when it is from

Place a shop cloth under delivery pipe so that released
fuel is absorbed in it.

5} Disconnect fuel return hose from pressure regulator.

CAUTION:

cloth.

A small amount of fuel may be released when hose is dis-
connected. Cover hose to be disconnected with a shop

Installation

For installation, reverse removal procedure and note follow-

ing precaution.

® Apply thin coat of spindle oil or gasoline to O ring to facili-

tate installation.



6E2-90 ELECTRONIC FUEL INJECTION SYSTEM

1. Fuel pressure regulator

85F00-8E2-80-1

1. Sound scope

85F00-6E2-90-2

]

Q

85F00-6E2-80-3

85FG0-6E2-90-4

e Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
{a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

® With engine "OFF" and ignition switch "ON", check for fuel
leaks around fuel line connection,

FUEL INJECTOR

On-Vehicle Inspection

1} Using sound scope or such, check operating sound of injec-
tor when engine is running or cranking.
Cycle of operating sound should vary according to engine
speed.
If no sound or an unusual sound is heard, check injector cir-
cuit {wire or coupler) or injector.

2) Disconnect coupler from injector, connect ohmmeter be-
tween terminals of injector and check resistance.

Resistance of injector: 10.8-13.2 Q

If resistance is out of specification, replace.
3} Connect coupler to injector securely.

Removal

1) Relieve fuel pressure according to procedure described on
p. 6-4.

2} Remove throttle body and intake collector, refer to steps 1)
to 13) of THROTTLE BODY REMOVAL on page 6E2-81.
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3} Disconnect fuel feed hose and fuel return hose.

4} Disconnect vacuum hose and fuel return hose from fuel
pressure regulator.

5} Remove fuel return pipe and fuel connect pipe from deliv-
ery pipes (right and left).

CAUTION:

A small amount of fuel may be released when it is from
delivery pipe.

Place a shop cloth under delivery pipe so that released
fuel is ahosorbed in it.

6) Disconnect coupler from each injector.

1. Fuel feed hose. 5. Fuel pressure
2. Fuel return hose. regulator.

3. Fuel return pipe. 6. Delivery pipes
4. Fuel connect pipe.

85F00-6E2-91-1

7} Remove delivery pipes (right and left) from intake man-
ifold.

8) Remove fuel injector(s}.

1. Delivery pipes

86F00-6E2-91-2

Inspection

WARNING:

Asfuel is injected in this inspection, perform in a well venti-
lated area and away from open flames.

Use special care to prevent sparking when connecting and
disconnecting test lead to and from battery.

85F00-6E2-91-3



6E2-92 ELECTRCNIC FUEL iINJECTION SYSTEM

e s

Fuel feed pipe

Fuel injector

Fuel pressure regulator
From fuel filter

To fuel tank

85F00-6E2-92-1

Lol dend

Injector

Battery

Keep as far apart
as possible

B5F00-6E2-82-4

(TR FRAEPNG

s e

Injector

Vinyl tube

Less than one fuel
drop/min

. Graduated cylinder

85F00-6E2-92-5

1) Install injector and fuel pressure regulator to special tool
(injector checking tool).

NOTE:
Remove grommet from injector, then install injector to spe-
cial tool and tighten bolts by hand.

Special Tool
(A): 09912-58421

2} Connect special tools (hoses and attachment) to pipes of
vehicle.

Special Tool
(B): 09912-58431

3} Connect special tool (test lead) to injector.

Special Tool
{C): 09930-88521

4) Install suitable vinyl tube onto injector nozzle to prevent
fuel from splashing out when injecting.

5) Put graduated cylinder under injector as shown.

6) Disconnect coupler from fuel pump relay.

7) To operate fuel pump and apply fuel pressue to injector, us-
ing wire harness as thick as the one used for fuel pump cir-
cuit, connect Blue/Black and Pink/Black wire harness ter-
minals of fuel pump relay coupler.

8) Apply battery voltage to injector for 15 seconds and mea-
sure injected fuel volume with graduated cylinder.

Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume:
About 48.3 cc/ 15 sec. (1.63/1.70 US/Imp. 0z /15 sec.)

9) Check fuel ieakage from injector nozzle. Do not operate in-
jector for this check (but fuel pump should be at work). If
fuel leaks more than following specifications, replace.

Fuel leakage: Less than 1 drop/min.
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Insulator
Grommet
Qring
Cushion

hpona

86F00-6E2-93-1

1. Insulator
2. Cushion

85F00-6E2-93-3

1. Oring
2. Grommet
3. Delivery pipe bolt

85F00-6E2-93-4

Installation

1) Replace injector O ring with new one using care notto dam-
age it. Install grommet to injector.

2} Check if insulator is scored or damged. If it is, replace with

new one.

Install insulators and cushions to intake manifold.

3} Apply thin coat of fuel to O rings and then install injectors
into delivery pipes {right and left) and intake manifold.
Make sure that injectors rotate smoothly. If not, probable
cause is incorrect installation of O ring. Replace O ring with

new one,

4) Tighten delivery pipe bolts and make sure that injectors ro-

tate smoothly.
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1. Fuel connect pipe
2. Fuel return pipe
3. Gaskets

85F00-6E2-94-1

2 1. Fuel feed hose
2, Fuel return hose
3. Injector wire

85F00-6E2-94-3

5) Install fuel connect pipe and tighten union bolts to speci-
fied torque.
Use new gaskets

Tightening Torque
(b): 30 N'm (3.0 kg-m, 22.0 Ib-ft)

6) Install fuel return pipe and tighten unionbolt to specified
torque.
Use new gaskets

Tightening Torque
{b): 30 N'm (3.0 kg-m, 22.0 Ib-ft)

7} Connect vacuum hose and fuel return hose to fuel pres-
sure regulator.

8} Connect fuel feed hose and fuel return hose.
9} Connect couplers to injectors securely and clamp injector
wire.

10} Install throttle body and intake collector, refer to steps 4)
to 19) of THROTTLE BODY INSTALLATION on page
6E2-83.

11) With engine “OFF" and ignition switch "ON", check for
fuel leaks around fuel line connection.
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85F00-6E2-95.1

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be careful not to expose
it to excessive shock.

85F00-6E2-95-3

BSF00-6E2-95-4

Removal
1} Disconnect battery negative cable from battery.
2} Remove steering column hole cover.

3) Disconnect couplers from ECM, and remove ECM from its
bracket.

Installation
Reverse removal procedure noting the following.
e Connect couplers to ECM securely.
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Al2 Gr/B
1A1?B :
W
1, ECM

2. MAF sensor

B8
!
[Eamsssmassransssssoas aasmosasasamssans)
/ 1
A20 A24
85F00-6E2-96-1
)

V|

1. MAF sensor couples
2. Engine ground
3. “Bl/B" wire terminal

85F00-6E2-96-3

AN

; TV

CE)
AN

1. Throttle hody
2, MAF sensor

85F00-6E2-96-4

85F00-6E2-96-5

MASS AIR FLOW SENSOR (MAF SENSOR)

Inspection

NOTE:
Use voltmeter with high-impedance (10 kQ2/V minimum) or digi-
tal type voltmeter.

1} Remove ECM with bracket, relays, fuse box and wire har-
ness previously outlined.
2) Connect couplers to ECM.

3} Connect voltmeter to "BI/B” wire terminal of MAF sensor
coupler disconnected and ground.

4} Turn ignition switch ON and check that voltage is battery
voltage.
If not, check if wire harness is open or connection is poor.

5) Turn ignition switch OFF and connect MAF sensor coupler
to MAF sensor.

6) Turn ignition switch ON and check voltage at "A24" termi-
nal.

Standard voltage: 05-10V

7} Start engine and check that voltage is lower than 5V and it
rises as engine speed increases.
{Reference data: 1.5~ 1.8 V at specified idle speed)

If check result is not as specified above, cause may lie in
wire harness, coupler connection, MAF sensor or ECM.
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1. Throttle body
2. MAF sensor

85F00-6E2-97-1

T 1. Throttle body
2, MAF sensor

85F00-6E2-97-2

Removal

1) Disconnect negative cable at battery and coupler from MAF
Sensor.

2} Remove throttle body, refer to steps 2) to 15} of THROTTLE
BODY REMOVAL on page 6E2-81.

NOTE:
Don‘t remove MAF sensor.

CAUTION:

e Do not expose MAF sensor (throttle body) to any
shock.

¢ Do not put finger or any other object into MAF sensor
and keep away from net. Malfunction may occur.

Installation
1) Install throttle body, refer to steps 1) to 19} of THROTTLE
BODY INSTALLATION on page 6E2-83,



6E2-98 ELECTRONIC FUEL INJECTION SYSTEM

60A80-6E2-101-15

— OQ ;
il T
]
1]
|
[%9] { ) for reference

2.21-2.69¢%

RESISTANCE

(0.322}

0 20 40 60 80°C
32 68 104 140 176°F
TEMPERATURE

85F00-6E2-98-2

85F00-6E2-98-4

INTAKE AIR TEMPERATURE (IAT) SENSOR

Removal

1) Disconnect negative cable from battery.
2) Disconnect |IAT sensor coupler.

3} Remove IAT sensor from air cleaner.

Inspection

Immerse temperature sensing part of IAT sensor in water {or
ice) and measure resistance between sensor terminals while
heating water gradually.

If measured resistance doesn’t show such characteristic as
shown in figure, replace |AT sensor.

Installation

Reverse removal procedure noting the following.
& Clean mating surface of sensor and air cleaner.
¢ Install IAT sensor to air cleaner case securly.

e Connect sensor coupler securely.
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e

Fulllllle o

7t

1. ECM

85F00-6E2-99-1

85F0(-6E2-99-3

1. Throttle body lever
2. Throttle position sensor pickup lever
A: Should engage with B

85F00-6E2-99-4

85F0(-6E2-99-5

THROTTLE POSITION SENSOR (TP SENSOR)

Inspection

1) Remove ECM as previously outlined.

2) Warm up engine and stop it when its temperature has
reached normal operating temperature {Check to make
sure that they have some clearance between fast idle cam
and cam follow lever.).

3} Using voltmeter, check voltage at “A23" terminal under fol-
lowing each condition.

When throttle is fully ¢close : 0.50+0.15
When throttle is fullyopen : 4.0+ 05

If measured voltage is out of above specified range, diag-
nose trouble by referring to “Diagnostic.Flow Chart for
Diag. Trouble Code No. 21 or 22",
Also, check that voltage varies according to throttle valve
opening linearly. If not, it is possible that TP sensor has
failed. Replace.

4} Upon completion of checking, install ECM.

Removal

1) Disconnect battery negative cable at battery.
2) Disconnect coupler from TP sensor.

3) Remove TP sensor from throttle body.

Installation

1} To install sensor, place it onto throttle body so that sensor
pickup lever can engage with throttle body lever.

2) Hand-tighten TP sensor screws.

3) Connect coupler to TP sensor securely.

4} Connect battery negative cable to battery.

5} Adjust installation angle of TP sensor according to proce-
dure described in item " Adjustment”.
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85F00-6E2-100-1
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2. TPsensor

85F00-6E2-100-2

Adjustment

1) Warm up engine to normal operating temperature.

2) Check to make sure that fast idle cam and cam follower le-
ver are not in contact with each other. If they are, check fast
idle control system.

3) Loosen TP sensor screws.

4) Remove ECM as previously outlined and with couplers
connected to ECM, connect digital type voltmeter as
shown.

5) Turn TP sensor clockwise or counterclockwise and tighten
TP sensor screw at a position where voltage as specified
below is obtained at coupler terminal A23.

NOTE:

If tech 1 and cartridge are available, it is not necessary to re-
move ECM. Make an adjustment by using tech T while observ-
ing TP sensor voitage.

TP sensor voltage when throttle is fully close 050+0.15

Tightening Torque
{a): 2.5 N'm (0.25 kg-m, 1.8 Ib-ft)

6) Check to make sure that when throttle is fully open TP sen-
sor voltage is as shown below.

TP sensor voltage when throttle is fully open 40+05V

7) Install ECM.

8) Warm up engine completely.

8) Turn OFF ignition switch when engine is at idle and shift
lever is in Neutra! (or Parking) position.
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85F00-6£2-101-2

85F00-6E2-101-4

ENGINE COOLANT TEMPERATURE SENSOR (ECT SENSOR)

Removal

1) Disconnect negative cable from battery.

2) Drain cooling system.

3) Disconnect coupler from ECT sensor.

4) Remove ECT sensor from water outlet pipe.

Inspection

Immerse temperature sensing part of ECT sensor in water and
measure resistance between sensor terminals while heating
water gradually.

If measured resistance doesn’t show such characteristic as
shown, replace ECT sensor.

Installation

Reverse removal procedure noting the following.

¢ Clean mating surfaces of sensor and water outlet pipe.
e Tighten ECT sensor to specified torque.

ECT Sensor Tightening Torque
15 N'm (1.5 kg-m, 11.0 lb-ft)

® Connect coupler to sensor securely.
+ Refill cooling system.
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—(A)

Storage case
Qperator’s manual
Tech 1A

DLC cable

Test lead/probe
Power source cable
DLC cable adaptor
Self-test adaptor

PO LN

86F00-6E2-102-1

1. Tech-1 display

85F00-6E2-102-3

1

z

COOLANT TEMP
+ 26°C 187°F EGR
EGR

OM 5

2

1. Tech-1 display
2. EGR valve opening {0: Close, 100: Full open)

85F00-6E2-102-4

85F00-6E2-102-5

EGR SYSTEM (IF EQUIPPED)

System Inspection
1) Connect scan tool (Tech-1) and cartridge to data iink con-
nector with ignition switch OFF.

Special tool
{A): 09931-76011 (Tech-1)
{B): ("95 ECM cartridge)

NOTE:
For operation procedure of Tech-1, refer to tech-1 operator’s
manual.

2) Startengine and warm up engine to normal operating tem-
perature (70 — 100°C, 158 — 212°F)

3) Check diagnostic trouble code by using Tech-1 (TROUBLE
CODE mods).
Iftech 1indicates trouble code, go back to "Diagnostic Flow
Chart” on p.6E2-39.

4} With engine idling {without depressing accelerator pedal},
open EGR valve by using tech-1 {MISC TEST mode).
In this state, according as EGR valve opening increases en-
gineidle speed drops. If not, possible cause is clogged EGR
gas passage, stuck or faulty EGR valve, poor performance
of ECT sensor or TP sensor.

Removal

1} Disconnect negative cable at battery.

2} Disconnect EGR valve coupler.

3) Remove EGR valve and gasket from intake collector.
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o >
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3t

1. EGR valve
2. Connector

1. EGR valve
2. Valve
3. Valve seat

B5F00-6E2-103-2

B5F00-6E2-103-3

Inspection
1) Checkresistance between following terminals of EGR valve
in each pain.

Terminal Standard resistance
A-B
C-B
FE 20-24Q
D-E

If found faulty, replace EGR valve ass’y

2} Remove carbon from EGR valve gas passage.

NOTE:

Do not use any sharp-edged tool to remove carbon.

Be careful not to damage or bend EGR valve, valve seat and
rod.

3} Inspect valve, valve seat and rod for fault, cracks, bend or
other damage.
If found faulty, replace EGR valve ass'y.

Installation

Reverse removal procedure noting following.

e Clean mating surface of valve and intake collector.
® Use new gasket
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1. A22 terminal {Left bank

HEATED OXYGEN SENSOR (if equipped)

Sensor Inspection

1) Remove ECM.

2) Warm up engine to normal operating temperature.

3) Connect voltmeter between A22 {for left bank : C1 for right
bank) and body ground.

4) Maintain engine speed at 2,000 r/min. After 60 seconds,

3. ECM

heated oxygen sensor}

2. C1terminal (Right bank check voltmeter.

heated oxygen sensor}

§5F00-6E2-104-1

Voltmeter Indication

Possible Cause

Correction

About 0V

Heated oxygen sensor wire shorted to ground
(circuit)

Repair or replace

¢ Lean A/F mixture
¢ Faulty fuel injector (s)

About 0.3V Heated oxygen sensor wire or sensor ground | Repair or replace
. wire open
0.35 ~ 045V ¢ Faulty heated oxygen sensor itself Replace heated oxygen sensor

Inspect ECM and its circuit
Replace fuel injector(s)

Deflect between
above and helow
0.45 V repeatedly

Heated oxygen sensor and its circuit is in good
condition

Remains
unchanged at
above 0.45 V

® Rich A/F mixture

Inspect ECM and its circuit

85F00-6E2-104-2

NOTE:

1.

Viewed from terminal side

85F00-6E2-104-5

Oxygen Sensor Heater Inspection

1} Disconnect sensor coupler.

2) Using ohmmeter, measure resistance between terminals
“Ve” and "GND” of sensor coupler.

Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.

o) Resistance of oxygen sensor heater:
"GND” 5.5 -6.5 Q at 20°C, 68°F

If found faulty, replace oxygen sensor.
3} Connect sensor coupler securely.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-105

1. Left
bank
oxygen
sensor

Removal

WARNING:
To avoid danger of being burned, do not touch exhaust sys-
tem when system is hot. Oxygen sensor removal should be

performed when system is cool.

86F00-6E2-105-1

85F00-6E2-1056-3

3. Screwdriver

1. Combination meter
2. Speedometer cable 4. "RS” screw
joint 5. "E" screw

B5F00-6E2-105-5

1) Disconnect negative cable from battery.
2) Disconnect coupler of oxygen sensor {s).
3) Remove oxygen sensor (s) from exhaust manifold (s).

NOTE:
Be careful not to expose it to excessive shock.

Installation
Reverse removal procedure noting the followings.
¢ Tighten oxygen sensor (s) to specified torque.

Tightening Torque
{a}: 45 N'm (4.5 kg-m, 32.5 Ib-ft)

e Connect coupler of oxygen sensor (s} and clamp wire har-
ness securely,

¢ After installing oxygen sensor (s), start engine and check
that no exhaust gas leakage exists.

VEHICLE SPEED SENSOR (VSS)

Inspection

1) Disconnect negative cable at battery.

2) Remove combination meter from instrument panel.

3) Connect ohmmeter between "RS” screw (VSS signal ter-
minal} and “E” screw (ground terminal) of combination
meter and turn cable joint of speedometer with a screw-
driver.

Ohmmeter indicator should move back and forth between
O (zero) and < (infinity) 4 times while cable joint is turned
one full revolution.

Replace speedometer if check result is not satisfactory.

4) Install combination meter to instrument panel.
5} Connect negative cable to battery.
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MAIN RELAY
R NOTE:
y= o For left-hand steering vehicle, main relay and fuel pump relay
clorale are installed in front of heater unit.
d P/B e Forright hand steering vehicle, main relay and fuel pump relay
3 Q4 are installed side of ECM.
P - ‘3_ e Distinguish between main relay and fuel pump relay by wire
1 slad e B/W colors.
c73 - )_B/w
D& - Inspection
D1 | BI/B - .
D12 5 . 1} Disconnect negative cable at battery.
D20 B/R
S @
1. ECM
2. Fuel pump relay
3. Main relay
4. Fuel pump
5. Ignition switch

85F00-6E2-106-1
For left-hand steering vehicle  For right-hand steering vehicle 2) Remove main relay from its bracket after disconnecting its
coupler.

Main relay

Fuel pump relay
ECM

Heater unit

1
2.
3.
4,

85F00-6E2-108-3

3) Check resistance between each two terminals as in table
below.
if check results are as specified, proceed to next operation
check. If not, replace.

TERMINALS RESISTANCE
Between A and B oo (infinity)
Between C and D 61-~73Q at 20°C (68°F)

95F00-6E2-106-4

4) Check that there is continuity between terminals “A” and

“B” when battery is connected to terminals "C” and "D".
If found defective, replace.
0 R 5} Install relay and connect its coupler securely.
© C
Yy
B D
@ e

85F00-6E2-106-5
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FUEL PUMP RELAY

Inspection

1) Remove fuel pump relay in the same way as main relay.

2} Structure of fuel pump relay is the same as that of main
relay. Check its resistance and operation using the same
procedure as that for main relay.
If found detective, replace.

85F00-6E2-107-1

FUEL CUT OPERATION
Inspection

NOTE:

Before inspection, check to make sure that gear shift lever is in
neutral position {with A/T model, selector lever in "P” range)
and that parking brake lever is pulled all the way up.

1) Warm up engine to normal operating temperature.

2) While listening to sound of injector by using sound scope
or such, increase engine speed to higher than 3,000 r/min.

3) Check to make sure that sound to indicate operation of in-
jector stops when throttle valve is closed instantly and it is
heard again when engine speed is reduced to less than
about 2,000 r/min.

1. Sound scope

85F00-6E2-107-2

EVAPORATIVE EMISSION CONTROL SYSTEM

EVAP Canister Purge Inspection

1} Warm up engine to normal operating temperature.

2} Stop engine and hoist vehicle so that rear wheels rotate
freely.

3) Start engine release parking brake lever, set M/T in “2nd”
or A/Tin "L" and transfer in "2H".

WARNING:

Make sure that transfer is set to “2H” range position for
this check. Ifitis setto “4H"” or “4L" position, front wheel
turn at high speed and very dangerous situation may oc-
cur.

85F00-6E2-107-4
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* 1. Purge hose

FORWARD

85F00-6E2-108-3

ol

B85F00-6E2-108-4

1. Hose "A"
2. Hose "B"

60A90-6E1-113-25

4) Disconnect purge hose from EVAP canister.

5) Place finger against the end of disconnected hose and
check that vacuum is not felt there when engine is running
at idle speed.

6) Also check that vacuum is felt when engine speed is in-
creased to higher than about 2,000 r/min.

If check result is not satisfactory, check vacuum passage,
hoses, EVAP solenoid purge valve, wire harness and ECM.

Vacuum Passage Inspection

Startengine and runitatidle speed. With finger placed against
vacuum nozzle, check that vacuum is applied.

If it is not applied, clean vacuum passage by blowing com-
pressed air.

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and deterioration.
Replace as necessary.

Inspection of EVAP Canister Purge Valve

1} With ignition switch OFF, disconnect coupler from canister
purge valve.

2) Check resistance between two terminals of canister purge
valve.

Resistance of canister purge valve:
28 - 36  at 20°C {68°F)

if resistance is as specified, proceed to next operation
check. If not, replace.

3} Disconnect vacuum hoses from intake manifold and EVAP
canister.

4) With coupler disconnected, blow into hose “A”. Air should
not come out of hose "B”.
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85F00-6E2-109-1

85F00-6E2-109-2

60A80-6E1-111-58

Tank pipe
Purge pipe

Air pipe
. Blow air

PN

85F00-6E2-109-4

1. Blow air

85F0¢-6E2-109-5

5) Connect 12V-battery to canister purge valve terminals.
In this state, blow hose A",
Air should come out of hose “B”.

WARNING:

Do noft suck the air through valve, Fuel vapor inside valve is
harmful.

If check result is not as described, replace canister purge
valve.

6) Connect vacuum hoses.
7) Connect canister purge valve coupler securely.

EVAP Canister Inspection

WARNING: .
DO NOT SUCK nozzles on EVAP canister. Fuel vapor inside
EVAP canister is harmful.

1) Disconnect vacuum hoses from EVAP canister.

2) When air is blown into tank pipe, there should be no restric-
tion of flow through purge pipe and air pipe.

3) When air is blown into purge pipe, air should not pass
through either tank pipe or air pipe.
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85F00-6E2-110-1

Ll

Orange side

{EVAP canister side}
Black side

{fuel tank side}

To canister

From fuel tank

85F00-6£2-110-2

4) If operation differs from above description, EVAP canister
must be replaced.
5) Connect hoses to canister.

Tank Pressure Control Valve Inspection

1) Remove TPC valve installed above EVAP canister.

2) Airshould passthrough valve smoothly from fuel tank side
{black side of TPC valve} to orange side when blown hard.

3) From orange side, even when blown softly, air should
come out of black side.

4) If air doesn't pass through valve in step 2) or hard blow is
required in step 3}, replace TPC valve.

WARNING:
DO NOT SUCK air through TPC valve. Fuel vapor inside
the valve is harmful.

5} Install TPC valve.

NOTE:
When connecting TPC valve between hoses, refer to figure at
the left for installing direction.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-111

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque

N-m kg-m Ib-ft
Strut tower ber bolts and nuts 90 9.0 65.0
Heated oxygen sensor 45 4.5 325
Fuel pressure regulator bolts 10 1.0 7.5
Fuel pipe union bolts 30 3.0 22.0
Engine coolant temp. sensor 15 1.5 11.0

85F00-6E2-111-1
SPECIAL TOOLS

4-2
4-3

1. Pressure gauge
09912-58441

2. Pressure hose
09912-58431

3. Attachment
09919-46010

4. Checking tool set
09912-58421

4-1. Tool body & washer

4-2, Body plug

4-3. Body attachment

4-4. Holder

4-5, Return hose & clamp

09917-47310
Vacuum pump gauge

09930-88521

Injector test lead

09931-76011

Tech 1 (scan tool} kit

. Storage case

. Operator's manual
Tech 1A

. DLC cable

. Test lead/probe

. Power source cable
. DLC cable adaptor
. Self-test adaptor

ONDO R WM

Tech 1 cartridge for ‘95 ECM

BSF(-6E2-111.2



IGNITION SYSTEM 6F2-1

SECTION 6F2

IGNITION SYSTEM

(DIRECT IGNITION TYPE)
CONTENTS
GENERAL DESCRIPTION . ...t i it ittt e st e iatsestaeenennnaansnaens 6F2— 2
s (< 1 TR T o T 6F2- 2
L0761 aFoTa T3 -1 £ 6F2- 3
D A GN O SIS .. . i e e e e 6F2- 4
ON VEHICLE SERVICE .. ... . it it et e rae ettt ey 6F2— 6
IgNIt ON SPaIK et ettt ittt ittt ettt et ittt e e a et e 6F2- 6
SPAIK PIUGS . o e i e e e 6F2- 7
gNItion Coil .. e et e 6F2- 8
e TaT1 Tl (o oY =T R T AN 6F2- 9
N TR WF o o =1 o 6F2-10
CMP Sensor (Camshaft Position Sensor) ...ttt e e, 6F2-11
T T 1 o) (I 104113V 6F2-12
TIGHTENING TORQUE SPECIFICATIONS .. ... ..ttt e et tnrarraainonnennereneaes 6F2-13
SPEC AL TOOL S .. ittt ettt e et et e s 6F2-13
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6F2-2 IGNITION SYSTEM

GENERAL DESCRIPTION

The ignition system used for this vehicle uses a direct ignition system so as to avoid jamming caused by
the secondary voltage which occurred in the ignition coil and ensure stable ignition even during a high en-
gine speed. Also, ESA (Electronic Spark Advance) system is adopted to obtain the ignition timing suitable
for the every engine conditions.
The components of this system are as follows.
e ECM
It detects the engine condition through the signals from the sensors, determines the most suitable igni-
tiontiming and time for electricity to flowto the primary coil and sends a signal to the igniter (power unit).
¢ |gniter {Power unit)
It turns ON and OFF the primary current of the ignition coil according to the signal from ECM.
® [gnition coils
When the ignition coil primary current is turned OFF, a high voltage is mduced inthe secondgn;fwmdmg
One ignition coil is in charge of ighition of one cylinder only.
® CMP sensor{ Camshaft Position Sensor)
Being photoelectrically operated, this system converts timing and time by and during which the light is
received at the light receiving part in the CMP sensor into the electric signals. It also outputs the engine
speed {POS) signal and the cylinder identification {REF) signal to ECM.
® Spark plugs and noise suppressor.
¢ TP sensor, ECT sensor and MAF sensor
For their details, refer to Section 6E2.
The direct ignition system does not have a distributor or high tension cords but each cylinder has an igni-
tion coil and the secondary voltage which occurred in the ignition coil is sent to the spark plug directly.
Also, the engine speed (POS) signal and cylinder identification (REF) signal are sent from the CMP sensor
to ECM so as to control each ignition coil independently through the igniter.
In ESA (Electronic Spark Advance) system, the ECM is programmed for the bestignition timing under every
engine condition. Receiving signals which indicate the engine condition from the sensors, e.g., engine rev-
olution, intake air volume, coolant temperature, etc., it selects the most suitable ignition timing from its
memory and operates the igniter (power unit). Thus |gmt|0n timing is controlled to yield the best engine
performance.

SYSTEM WIRING
6
4 5
2 B/W /
_ G 4 B/Br m > «{0F No.6
IGNG
Lg/R ] L b Br/R "W‘--» 1k Nos

IGNG ¢ K
La/Y I )\ Br/Y ”@5"‘:‘--’ <LCE No.4

F

IGN4 o K I
Br/w %* O No.3
iana oW K~ T N —
Lg/B & Br/B M %" o - No.2
iGNzoL—C T}
L9 L Br - R No.1
1GN1¢- J. Y

B/O

Br

IGF ¢

g\
r—

ECM

Igniter {power unit)
Noise suppressor
Ignition coil

Spark plug

To Ignition switch

B/0

IGNG 9] l rL

PO swnN

85F00-6F2-2-1



IGNITION SYSTEM 6F2-3

COMPONENTS

FOR LEFT HAND STEERING VEHICLE

FOR RIGHT HAND STEERING VEHICLE

85F00-6F2-3-1



6F2-4 IGNITION SYSTEM

DIAGNOSIS

Condition Possible Cause Correction
Engine cranks, but will not No spark
start or hard to start ® Blown fuse for ignition coil Replace
® | oose connection or disconnection Connect securely
of lead wire
e Faulty spark plug(s} Adjust, clean or replace
e Faulty ignition coil(s) Replace
® Faulty noise suppressor Replace
e Faulty CMP sensor Replace
e Faulty igniter Replace
e Faulty ECM Replace
Maladjusted ignition timing Adjust
Poor fuel economy or ® [ncorrect ignition timing Adjust
engine performance e Faulty spark plug(s) Adjust, clean or replace
® Faulty ignition coil(s) Replace
e Faulty noise suppressor Replace
® Faulty CMP sensor Replace
¢ Faulty igniter Replace
¢ Faulty ECM Replace

85F00-6F2-4-1

DIAGNOSTIC FLOW CHART (When engine does not start though it is cranked up)

Check electric wire for ignition signal. Refer to
"Diagnostic Flow Chart for Code N0.41” in
Section 6E2,

Adjust, repair or replace.

Repair or replace.

Check ignition spark. Ok .,
NG
k
Check following system parts.
® Fuses
® Spark plug(s)
¢ Noise suppressor NG
® ignition coil(s)
& CMP sensor
& igniter (Power unit}
@ Timing chain
OK
Y
L . NG
Check electric wires and connections. »
OK
Substitute a known-good ECM and recheck.

85F00-6F2-4-2




IGNITION SYSTEM 6F2.5

85F00-6F2-5-1

PO

%

Monitor coupler {6 terminals}
Service wire

Ground terminal

Diagnosis switch terminal

85F00-6F2-5-2

85F00-6F2-5-4

85F00-6F2-5-5

ON-BOARD DIAGNOSTIC SYSTEM
(SELF-DIAGNOSIS)

1. To insure correct diagnosis, check to confirm that battery
volitage is within standard value when engine is standstill.

2. Turn on ignition switch and make sure that malfunction in-
dicator lamp ("CHECK ENGINE” light) lights.

3. If engine will not start but cranking is possible, crank it for
more than 3 seconds.

4. While ignition switch is ON, ground diagnosis switch termi-
nal in monitor coupler (6 terminals) and then read diagnos-
tic trouble code (observe malfunction indicator lamp
{("CHECK ENGINE” light}).

DIAGNOSTIC TROUBLE CODE NO.41

ECM indicates that no ignition signal is inputted while engine
is running or being cranked.

Diagnose trouble according to “Diagnostic Flow Chart for
Code N0.41” in Section 6E2.

DIAGNOSTIC TROUBLE CODE NO.42

ECM memory indicates that no CMP sensor signal has been
experienced for more that 2 seconds while engine is being
cranked.

Diagnose trouble according to "Diagnostic Flow Chart for
Code No0.42” in Section 6E2.



6F2-6 IGNITION SYSTEM

1. Injector coupler
2. Air intake pipe
3. Intake manifold

86F00-6F2-6-1

. lgnition coil bolt
. Ignition coil
. Spark plug

85F00-6F2-6-2

95F00-6F2-6-3

1. Ignition coil bolt
2. Ignition coil
3. Spark plug

85F00-6F2.6-4

ON VEHICLE SERVICE

IGNITION SPARK TEST
REMIOVAL
1)} Disconnect injector coupler.

WARNING:

Without disconnection of injector coupler, combustible
gas may come out from spark plug holes during this test
and may get ignited in engine room.

2) Remove ignition coil cover(s).

3) Disconnect ignition coil coupler(s).

4) Remove ignition coil bolt{s), and then pull out ignition
coil(s}).

5} Remove spark plug(s}.

INSPECTION

1) Connect ignition coil coupler to ignition coil and connect
spark plug to ignition coil.

2} Ground them as shown in left figure.

3) Crank engine and check if each spark plug sparks.
If no spark is emitted, inspect spark plugs, ignition coils, ig-
niter, etc..

INSTALLATION
1} Install spark plug(s) and tighten them to specified torque.

Tightening Torque for Spark Plug
{a): 25 N'm (2.5 kg-m, 18.0 |b-ft}

2} Install ignition coil{s) securely.
3) Tighten ignition coil bolt(s), and then connect ignition coil
coupler(s).

Tightening Torque
(b): 3 N'm (0.3 kg-m, 2.5 1b-ft)

4) Install ignition coil cover(s).
5} Connect injector coupler,



IGNITION SYSTEM 6F2-7

T Ignition ¢oil bolt
2. Ignition ¢oil
3. Sparkplug

85F00-6F2-7-1

85F00-6F2-7-2

1. Ignition coil bolt

2. Ignition coil
3. Sparkplug

86F00-6F2-7-4

SPARK PLUG

REMOVAL

1) Remove ignition coil cover(s).

2) Disconnect ignition coil coupler(s).

3} Remove ignition coil bolt(s), and then pull out ignition
coil(s}.

4) Remove spark plug(s).

INSPECTION

Inspect them for:

® Electrode wear

® Carbon deposits

® [nsulator damage

If any abnormality is found, adjust air gap, clean with spark
plug cleaner or replace them with specified new plugs.

Spark plug type: NGK BKR6E
NIPPONDENSQ | K20PR-U
0.7 -0.8 mm (0.028 - 0.031 in.)

Spark plug air gap "a":

INSTALLATION
1) Install spark plug(s) and tighten them to specified torque.

Tightening Torque for Spark Plug
{a): 25 N-m {2.5 kg-m, 18.0 Ib-ft)

2) Install ignition coil{s} securely.
3) Tighten ignition coil bolt{s}), and then connect ignition coil
coupler{s).

Tightening Torque
{b): 3 N'm (0.3 kg-m, 2.5 [b-ft)

4} Install ignition coil cover(s).



6F2-8 IGNITION SYSTEM

1. Ignition coil boit
2. Ignition coil

B5F00-6F2-8-2

85F00-6F2-8-4

IGNITION COIL

REMOVAL

1) Remove ignition coil cover(s).

2) Disconnect ignition coil coupler(s).

3} Remove ignition coil bolt(s), and then pull out ignition
coil(s).

INSPECTION
Before this check, prepare 12 volts vehicle battery, an ohmme-
ter and a digital ammeter.

PRIMARY COIL
Measure primary coil resistance.

Primary coil resistance (at 20 °C {68 °F))
0.61 ~ 0.73 {Q)

If resistance is out of specification, replace coil with new.

SECONDARY COIL
1} Connect 12 V vehicle battery and digital ammeter and mea-
sure current value as shown in left figure.

Specified current: 0.3 — 1.4 mA
2) Reverse polarities and check that current does not flow.

If check result is not satisfactory, replace ignition coil.



IGNITION SYSTEM 6F2-9

1. Main harness

2 2. lIgniter
{power unit}
3 3. lgniter couplers
85F00-6F2-9-2
—tLr—
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INSTALLATION

1) Install ignition coil(s) securely.

2) Tighten ignition coil bolt(s), and then connect ignition coil
coupler(s).

Tightening Torque
{a): 3 N'm (0.3 kg-m, 2.5 Ib-ft)

3) Install ignition coil cover(s).

IGNITER (POWER UNIT)

Before this check, prepare digital ohmmeter.

REMOVAL
1) Disconnect igniter couplers.
2) Remove igniter.

INSPECTION
® Check resistance between terminals of corresponding
numbers for values in table below.

1. Main harness
2. Igniter
{power unit)

Tester Terminai .
— - Resistance {Q)
Positive @ | Negative ©
"EM HI"
"E” "G Neither 0 nor oo
ﬂ'l" MGM

® Measure resistance with polarities of tester reversed and

according to table below.

Tester Terminal .
— - Resistance (Q)
Positive § negative &
"]” ﬂEﬂ'
e =]
”G" L4 E”
"G" " Neither 0 nor e

Take measurement at each circuit from “1” to "6".
If check result is not satisfactory, replace igniter.

INSTALLATION
1} Install igniter.
2) Connect igniter couplers.

3 3. Igniter couplers

85F00-6F2-9-5



6F2-10 IGNITION SYSTEM

3. Bolt

1. Monitor coupler
2. MNoise suppresor

85F00-6F2-10-1

lg ls lg I3 Ip

- r—

ouT GND

AN
o o
L]

85F00-6F2-10-2

|

s I 1y by Iy fiy
% |
4 o

ouT GND

$'S

85F00-6F2-10-4

ouT

‘GND

B85F00-6F2-10-5

NOISE SUPPRESOR

REMOVAL
1) Remove noise suppressor.
2} Disconnect coupler of noise suppressor.

INSPECTION
Before this check, prepare a new 1.5V battery, a voltmeter and
chmmeter,
1) Connect as shown in left figure so that about 1.5 V voitage
is applied between “1” and “GND” terminals.
With voltmeter connected between “OUT” and "GND" ter-
minals, check that 0 V is not indicated.
Take measurement at each terminal from “11” to “lg”.

2) Connect as shown in left figure so that about 1.5 V voltage
is applied between "OUT"” and " GND" terminals. With volt-
meter connected between “1” and "GND" terminals, check
that voltage is 0 V.

Take measurement at each terminal from “11” to "lg".

3) Check to continuity (infinity) between "OUT"” and “GND”
terminals.
If check result is not satisfactory, replace noise suppressor.



IGNITION SYSTEM 6F2-11

INSTALLATION
1) Connect coupler of noise suppressor.
2) Install noise suppressor.

1. Monitor coupler
2. Noise suppresor
3. Bolt

85F00-6F2-11-1

CMP (CAMSHAFT POSITION) SENSOR

CAUTION
Disassembly is prohibited. if anything faulty is found, re-
place as an assembly unit.

REMOVAL

1} Disconnect CMP sensor coupler.
2) Remove CMP sensor.

3) Remove O-ring from CMP sensor.,

INSPECTION
For check, refer to SECTION 6E2.
If check result is not satisfactory, replace CMP sensor.

1. CMP sensor
2. Bolt

86F00-6F2-11-2

INSTALLATION

NOTE:
After installing CMP sensor, adjust ignition timing.
{Refer to "IGNITION TIMING"” in this section)

1} Install a new O-ring to CMP sensor.

1. CMP sensor
2. O-ring

85F0Q-6F2-11-4

2} Install CMP sensor.

Tightening Torque
(a): 15 N'm (1.5 kg-m, 11.0 Ib-ft)

3) Connect CMP sensor coupler.

1. CMPsensor
2. Bolt

85F00-6F2-11-5




6F2-12 IGNITION SYSTEM

. Moniter coupler
(6 terminals}

. Service wire

. Ground terminal
. Inittal test terminal

85F00-6F2-12-3

95F00-6F2-12-4

85F00-6F2-12-5

IGNITION TIMING
INSPECTION AND ADJUSTMENT

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/ T model), and
set parking brake.

1) Start engine and warm it up to normal operating tempera-
ture.

2) Make sure that all of electrical loads except ignition are
switched off.

3) Check to be sure that idle speed is within specification.

Idie speed:
750 £ 50 (rpm} {for MT model)
800 + 50 (rpm} (for AT model}

4) Remove monitor coupler cap.

B} Ground initial test terminal in monitor coupler (6 terminals)
by using service wire so that ignition timing is fixed on ini-
tial one.

6) Set timing light to No.1 ignition harness.
7) Using timing light, check that timing is within specification.

Initial ignition timing (Test switch terminal grounded):
5+ 1 ° BTDC (at idle speed)

ignition order: 1-6-5-4-3-2

Special Tool
(A): 09930-76420

8} Ifignition timing is out of specification, loosen flange boits,
adjust timing by turning CMP sensor while engine is run-
ning, and then tighten bolts.

Tightening Torque
{a): 15 N'm (1.5 kg-m, 11.0 lb-ft)

9) Aftertightening bolts, recheck that ignition timing is within
specification.



IGNITION SYSTEM 6F2-13

85F00-6F2-13-1

85F00-6F2-13-2

10} After checking and/or adjusting, disconnect service wire

from monitor coupler.

CAUTION:

Driving with test switch terminal grounded will cause
damage to catalyst. Be sure to disconnect service wire
after adjustment.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

11) With engine idling (test switch terminal ungrounded, idle

switch ON and vehicle stopped), check thatignition timing
is 8° - 12° BTDC.

Also, check that increasing engine speed advances igni-
tion timing.

If above check results are not satisfactory, check TP sensor
(ldle switch), test switch terminal cicuit and ECM.

TIGHTENING TORQUE SPECIFICATIONS

Tightening Torque
Fastening portion
N-m kg-m Ib-ft
1. Spark Plug 25 25 18.0
2. lgnition coil bolt 3 0.3 2.5
3. CMP sensor bolts 15 1.5 11.0
B85F0-6F2-13-3
SPECIAL TOOLS

09900-25002
Pocket tester

09930-76420
Timing light
(Dry cell type)

B5F00-6F2-13-4



CRANKING SYSTEM 6G-1

SECTION 6G

CRANKING SYSTEM
(1.2 kW and 1.4 kW Reduction Type)

Discrimination:
Vehicle specification M/T model A/T model
Starting motor type 1.2 kW Reduction 1.4 kW Reduction
85F00-6G-1-1
CONTENTS
GENERALDESCRIPTION ...............c¢o00vrunnnn. A 6G- 2
CranKing CirCUIt . . e e e 6G- 2
Starting Motor CirCUIt .. ... e e e 6G- 2
StartiNG MOtOr .. e 6G- 3
D AGNOOSIS ... 6G- 4
UNIT REPAIR OVERHAUL ... ...ttt e e e e e i, 6G- 6
D SMOUNtING .. e 6G- 6
ReMOUNTING . 6G- 6
Disassembly ... .. 6G- 7
Reassembly ... 6G-10
NS DB N et i e e 6G-12
P OrmMance Test ...t 6G-16
PUl I st . L 6G~-16
Hold-in oSt . oo e 6G-16
Plunger and pinion returm test .. ...o.i ettt et e e e e e 6G-16
NO-10ad Performance teSt .. ... ...oii ettt e e e e e e e e 6G-16
SPECIF AT ON S . ... 6G-17
REQUIRED SERVICE MATERIAL .. ...ttt et e e e e e e e i, 6G-18
SPE AL TOOL .. .t ettt e e e e e e 6G-18
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6G-2 CRANKING SYSTEM

GENERAL DESCRIPTION
CRANKING CIRCUIT

The cranking circuit consists of the battery, starting motor, ignition switch, and related electrical wiring.
These components are connected electrically.

Only the starting motor will be covered in this section.
80G00-6G2-2-1

STARTING MOTOR CIRCUIT

® The magnetic switch coils are magnetized when the ignition switch is closed.

® The resulting plunger and pinion drive lever movement causes the pinion to engage the engine flywheel
gear and the magnetic switch main contacts to close, and cranking takes place.

e When the engine starts, the pinion over-running clutch protects the armature from excessive speed until
the switch is opened, at which time the return spring causes the pinion to disengage.

M/T: Nothing
To distributor I ] AJT: Shift lever switch
Magnetic switch —

Hold-in coil Magnetic switch Contacts 54 l
Flurigsr l f IG (&)
T

Pinion drive lever

Ignition &
Starter
switch

Pull-in coil

Battery

Starting motor

4!||—

Pinion & Qver-running
clutch

<|[A
q[l

85F00-6G-2-2



CRANKING SYSTEM 6G-3

STARTING MOTOR

The starting motor consists of parts shown in below and has permanent magnets mounted in starting mo-
tor yoke (frame).

The magnetic switch assembly and parts in the starting motor are enclosed in the housings so that they
will be protected against possible dirt and water splash.

NOTE:

® Make sure to apply grease before assembly where so indicated "A” in the figure below.

e Spare parts have been lubricated.

¢ 1.2 kw starting motor differs from 1.4 kw starting motor in brush, brush holder and brush spring only. For
1.2 kw starting motor, only those different parts are shown in the figure below.

16 13 11

N\ :

/
—f ] _C.JI1 ‘x"
[] v B

~ 20 19 18 17 14
N 2,
”
-~
'’

1. Front housing 9. Plate 17. Yoke
2. Bush 10, Seal rubber 18. Armature
. 3. Snapring 11. Magnetic switch 19. Brush -

“A":  Apply grease (99000-25010} 4. Pinion stop ring 12. Ball 20. Brush holder
5. Pinion gear 13. Internal gear 21. Rear bracket
6. Qver-running clutch 14. Planetary carrier shaft 22, Rear bush
7. Lever 15. Planetary gear 23. Brush spring
8. Plunger 16. Packing

86F00-6G-3-1



6G-4 CRANKING SYSTEM

DIAGNOSIS

Possible symptoms due to starting system trouble would be as follows:

¢ Starting motor does not run {or runs slowly)
e Starting motor runs but fails to crank engirie

® Abnormal noise is heard

Froper diagnosis must be made to determine exactly where the cause of each trouble lies.....in battery, wir-

ing harness, {including starting motor switch}, starting motor or engine.

Do not remove motor just because starting motor does not run. Check following items and narrow down

scope of possible causes.
1} Condition of trouble

2) Tightness of battery terminals {including ground cable connection on engine side) and starting motor

terminals
3} Discharge of battery
4) Mounting of starting motor

Condition

Possible Cause

Correction

Motor not running

No operating sound of magnetic switch

1.

2.
3.

10.
11.

12.

Shift lever switch is not in P or N, or
not adjusted (A/T)

Battery run down

Battery voltage too low due to
battery deterioration

. Poor contact in battery terminal

connection
Loose grounding cable connection
Fuse set loose or blown off

FPoor contacting action of ignition
switch and magnetic switch

Lead wire coupler loose in place

. Open-circuit between ignition switch

and magnetic switch
Open-circuit in pull-in coil

Brushes are seating poorly or worn
down

Poorsliding or plunger and/or pinion

Shiftin P or N, or adjust
switch,

Recharge battery.
Replace battery.

Retighten or replace.

Retighten.
Tighten or replace.
Replace.

Retighten.
Repair.

Replace magnetic switch.
Repair or replace.

Repair.

Operating sound of magnetic switch
heard

1.
2.

3.
4,

Battery run down

Battery voltage too low due to
battery deterioration

Loose battery cable connections

Burnt main contact point, or poor
contacting action of magnetic switch

Brushes are seating poorly or worn
down

Weakened brush spring

Recharge battery.
Replace battery.

Retighten.
Replace magnetic switch

Repair or replace.

Replace.

B80GO0-6G3-4-1




CRANKING SYSTEM 6G-5

Condition

Possible Cause

Correction

Motor not running

7.
8.
9.

Burnt commutator
Layer short-circuit of armature
Crankshaft rotation obstructed.

Replace armature.
Replace.
Repair.

Starting motor running
but too slow {small torque)}

If battery and wiring are satisfactory,
inspect starting motor

1. insufficient contact of magnetic Replace magnetic switch.
switch main contacts
2. Layer short-circuit of armature Replace.
3. Disconnected, burnt or worn Repair commutator or
commutator replace armature.
4. Worn brushes Replace brush.
5. Weakened brush springs Replace spring.
6. Burnt or abnormally worn end bush | Replace bush.
Starting motor running, 1. Worn pinion tip Replace over-running
but not cranking engine clutch.
2. Poor sliding of over-running clutch Repair.
3. Over-running clutch slipping Replace over-running
clutch,
4. Worn teeth of ring gear Replace fiywheel.

Noise

. Abnormally worn bush

Replace bush.

2. Worn pinion or worn teeth of Replace pinion or flywheel.
ring gear
3. Poor sliding of pinion (failure in Repair or replace.
return movement)
4. Worn internal or planetary gearteeth | Replace.
5. Lack of oil in each part Lubricate.
Starting motor does not 1. Fused contact points of magnetic Replace magnetic switch.
stop running switch
2. Short-circuit between turns of Replace magnetic switch.

magnetic switch coil
{layer short-circuit)

. Failure of returning action in ignition

switch

Replace.

60G00-6G3-5-1



6G-6 CRANKING SYSTEM

[=R=X=1 W~y

|
|

2

\

1. Negative (-} battery cable
2. Battery

85F00-6G-6-1

1. Starting motor

2. Battery cable /

3. Magnetic switch lead wire » | (-/
connector W

B5F(0-6G-6.2

1. Starting motor
2. Bolt

1. Starting motor
2. Battery cable terminal

85F00-6G-6-4

UNIT REPAIR OVERHAUL

DISMOUNTING

NOTE:
Service procedures are the same for all 1.2 and 1.4 kw starting
motors except where noted.

1} Disconnect negative (-) battery cable.

2} Disconnect magnetic switch lead wire and battery cable
from starting motor terminals.

3) Remove starting motor mount bolts.
4) Remove starting motor.

REMOUNTING

Remounting in reverse order of DISMOUNTING, noting the

following.
e Set battery cable terminal as shown in left figure.



CRANKING SYSTEM 6G-7

3. Yoke

1. Magnetic switch
2. Front housing

85F00-6G-7-1

1. Magnetic switch

85F00-86-7-2

I

i

1. Magnetic switch
2. Spring
3. Plunger

60G00-6G2-7-3

N

1. Bolts
2. Reduction gear assembly

85F00-6G-7-4

2, Packing

3

1. Planetary gear

L
&

85F00-6G-7-5

DISASSEMBLY

NOTE:

e Before disassembling starting motor, be sure to put match
marks at two locations (A & B) as shown in figure left so that
any possible mistake can be avoided.

e Do not clamp yoke in a vise or strike it with a hammer during
repair operations.

1) Remove magnetic switch.

NOTE:
Don’tdisassemble this switch. If defective, replace as a complete
assembly.

2) Remove boits shown in left figure, then separate reduction
gear assembly from starting motor assembly.

3} To overhaul reduction gear assembly, remove packing and
planetary gear.



6G-8 CRANKING SYSTEM

1. Seal rubber
2. Plate

4) Remove seal rubber and plate.

85F00-6G-8-1

2. Lever

1. Shaftass'y

85F00-6G-8-2

1. Snapring

2. Pinion stop ring

3. Over-running clutch 1
assembly

¥

85F00-6G-8-3

Internal gear
Snapring
. Pinion stop ring
4, Over-running clutch

rS
W~

85F00-6G-8-4

1. Rear bracket
2. Armature
3. Yoke

5) Remove shaft assembly with lever.

6} Loosen pinion stop ring fixed by snap ring.

7} Remove snap ring, then pull out pinion stop ring and over-
running clutch and internal gear.

Special Tool
(A): 09900-06107

8) Remove rear bracket and brush holder.

85F00-6G-8-5



CRANKING SYSTEM 6G-9

1. Armature
3 2. Yoke
3. Ball
85F00-6G-9-1
1. Rear bracket
2. Brush holder
35F00-6G-9-2

1.2 kw type

85F00-6G-9-3

1. Rear bush
2. Rear bracket cap
3. Rear bracket

85F00-6G-9-5

9} Remove armature from yoke.

10) Remove brush holder from rear bracket.

11) Remove brush spring and brush.

12} Remove rear bracket cap, and then remove rear bush, as

reguired.



6G-10 CRANKING SYSTEM

REASSEMBLY

CAUTION:

® Washing, adjusting and disassembling of shock absorber
(clutch plate) are not allowed.

® New oilless bearing have been lubricated when they are
supplied as spare parts. DO NOT wash with grease dis-

solving solvent nor lubricate them with other lubricant.

1. Brush
2. Brush spring
3. Brush holder

85F00-6G-10-3

1. Rear bracket
2. Brush holder screws

85F00-6G-10-4

1.
2. Pinion stop ring
3. Snapring

4. Planetary carrier shaft

Qver-running ¢lutch

2

) P epr— |

/

85F00-6G-10-5

1} Inspect component parts {Refer to page 6G-12) and replace
with new ones as necessary.

2) Apply grease (Refer to page 6G-3).

3) Install armature to yoke.

4) Install brushes and brush springs to brush holder.

5) Install brush holder to armature while pushing 4 brushes
outward.

&) Install rear bush and then rear bracket cap.
7) Install rear bracket.
8) Tighten brush holder screws.

9) Install over-running clutch assembly to planetary carrier
shaft, using care for installing direction of pinion stop ring.



CRANKING SYSTEM 6G-11

1. Shaftass’y
2. Lever

85F00-6G-11-1

1. Packing

2. Planetary gear
3. Bolthole

4. Seal rubber

85F00-6G-11-2

1. Ball

85F00-6G-11-3

1. Bolts
2. Reduction gear assembly

85F00-6G-11-4

1. Magnetic switch

85F00-6G-11-5

10) Insert shaft ass'y into front housing with lever positioned
as shown left figure,

11) Install packing so that cuts in packing align with holes for
through bolt in front housing.
12) Install plate and seal rubber to front housing.

13) Apply grease to ball and install ball into shaft hole.

14) Instali yoke, armature, brush holder and rear bracket to
front housing by aligning match marks provided before
removal.

15) Tighten housing bolts.

16) Install magnetic switch assembly and connect wire
(switch to motor) to switch terminal.

17) Upon completion of assembly, carry out PERFORMANCE
TEST. (Refer to page 6G-16.)



6G-12 CRANKING SYSTEM

INSPECTION

1. PLUNGER
Inspect plunger for wear. Replace if necessary.

85F00-6G-12-1

2. MAGNETIC SWITCH
Push in plunger and release it. The plunger should return
* quickly to its original position. Replace if necessary.

60G00-6G2-12-2

® Pull-In Coil Open Circuit Test
Check for continuity across magnetic switch 'S’ terminal
‘M’ terminal. If no continuity exists, coil is open and
should be replaced.

60G00-6G2-12-3

¢ Hold-In Coil Open Circuit Test
Check for continuity across magnetic switch 'S’ terminal
and coil case. If no continuity exists, coil is open and
should be replaced.

60G00-6G2-12-4

3. ARMATURE SHAFT BUSH
Inspect bush for wear or damage. Replace if necessary.

85F00-6G-12-5



CRANKING SYSTEM 6G-13

85F00-6G-13-1

85F00-6G-13-2

1.4 kw type

1.2 kw type

B5F(0-6G-13-3

# 300~ 400

85F00-6G-13-5

4. BRUSH

® Check brushes for wear.
Measure length of brushes and if below limit, replace
brush.
Brush length

1.4 kw 1.2 kw
Standard 16.5 mm {0.65in.) | 12.3 mm (0.44 in.)
Limit 9 mm {0.35 in.) 7 mm {0.28 in.)

® Install brushes to each brush holder and check for
smooth movement.

. SPRING

Inspect brush springs for wear, damage or other abnormal
conditions. Replace if necessary.
Brush spring tension

1.4 kw 1.2 kw
Standard 2.1 kg (4.63 Ib) 1.8 kg (3.97 Ib)
Limit 0.7 kg {1.54 Ib) 0.6 kg {1.32 Ib)
. BRUSH HOLDER

® Check movement of brush in brush holder. If brush
movement within brush holder is sluggish, check brush
holder for distortion and sliding faces for contamination.
Clean or correct as necessary.

® 1.4 kw type
Check for continuity across insulated brush holder {posi-
tive side) and grounded brush holder (negative side). If
continuity exists, brush holder is grounded due to defec-
tive insulation and should be replaced.

® 1.2 kw type
Check for continuity across brush positive terminal and
grounded brush holder. If continuity exists, brush holder
is grounded due to defective insulation and should be re-
placed.

7. ARMATURE

¢ Inspect commutator for dirt or burn. Correct with sand-
paper or lathe, if necessary.



6G-14 CRANKING SYSTEM

Armature
V-block
Magnetic stand
Dial gauge

)
Eal ok dend

60G00-6G2-13-5

60G00-6G2-14-1

CORRECT

INCORRECT

1, Commutator segment
2. Insulator

60G00-6G2-14-2

e Check commutator for uneven wear with armature sup-

ported on V-blocks. If deflection of dial gauge pointer ex-
ceeds limit, repair or replace.

NOTE:
Below specification presupposes that armature is free
from bend. Bent shaft must be replaced.

Commutator out of round
Standard : 0.05 mm (0.002 in.) or less
Limit : 0.4 mm {0.015 in.}

Inspect commutator for wear. If diameter is below limit,
replace armature.

Commutator outside diameter
Standard : 29.4 mm (1.16 in.)
Limit :28.8 mm (1.13 in.)

Inspect commutator for insulator depth. Correct or re-
place if below limit.

Commutator insulator depth “a”
Standard : 0.4 - 0.6 mm (0.015 - 0.023 in.)
Limit :0.2 mm (0.008 in.)

¢ Ground Test

G0G00-6G2-14.4

Check commutator and armature core. If there is continuity,
armature is grounded and must be replaced.



CRANKING SYSTEM 6G-15

60G00-6G2-14-5

RV

95F00-6G-15-2

G0GO0-6G2-15-2

60G00-6G2-15-3

AN

!

[
7

85F00-6G-15-5

¢ Open Circuit Test
Check for continuity between segments. If there is no conti-
nuity at any test point, there is an open circuit and armature
must be replaced.

8. GEARS
Inspect internal gear and planetary gears for wear, damage
or other abnormal conditions. Replace if necessary.

9. PINION AND OVER-RUNNING CLUTCH
® Inspect pinion for wear, damage or other abnormal
conditions. Check that clutch locks up when turned in
direction of drive and rotates smoothly in reverse direc-
tion. Replace if necessary.

® [nspect spline teeth for wear or damage. Replace if nec-
essary. Inspect pinion for smooth movement.

10.FRONT HOUSING BUSH
Inspect bush for wear or damage. Replace if necessary.



6G-16 CRANKING SYSTEM

PERFORMANCE TEST

CAUTION:
Each test must be performed within 3 - 5 seconds to avoid
coil from burning.

1. Terminal ‘S’
2. Terminal ‘M’
3. Lead wire {switch to motor)
60G00-6G-16-1
@ e
£0G00-6G-16-3

60G00-6G-16-4

60G0D-6G-16-5

1)

2)

3)

4)

Pull-In Test

Connect battery to magnetic switch as shown.

Check that plunger and pinion move outward.

If plunger and pinion don’t move, replace magnetic switch.

NOTE:
Before testing, disconnect lead wire from terminal M.

Hold-In Test

While connected as above with plunger out, disconnect
negative lead from terminal ‘M’.

Check that plunger and pinion remain out.

If plunger and pinion return inward, replace magnetic
switch.

Plunger and Pinion Return Test

Disconnect negative lead from switch body.

Check that plunger and pinion return inward.

If plunger and pinion don't return, replace magnetic switch.

No-Load Performance Test

a) Connect battery and ammeter to starter as shown.

b} Check taht starier rotates smoothly and steadily with
pinion moving out. Check that amreter indicates speci-
fied current.

Specified current: 90A MAX. at 11V




CRANKING SYSTEM 6G-17

SPECIFICATIONS
1.4 kw type
Voltage 12 volts
Output 1.4 kW
Rating 30 seconds
Direction of rotation Clockwise as viewed from pinion side
Brush length 16.5 mm (0.65 in.)
Number of pinion teeth 8
Performance Condition Guarantee
No load chracteristic 1.0V 90 A maX|mt{n"1
3,000 rom minimum
Load characteristic 77V 9.81 N'm (0.98 kg-m, 7.0 Ib-ft) minimum
Around 300 A 1000 rpm minimum
at 20 °C 930 A -
(68 °F) Lock - maximum
ocked rotor current “OV | 23Nm (23kg-m, 165 ) minimum
Magnetic switch operating 8 volts maximum
voltage
85F00-6G-17-1
1.2 kw type
Voltage 12 volts
Output 1.2 kW
Rating 30 seconds 7
Direction of rotation Clockwise as viewed from pinion side
Brush length 12.3 mm (0.44 in.}
Number of pinion teeth 8
Performance Condition Guarantee
No load chracteristic 1.0V 90 A maxnmlfm
3,000 rpm minumum
, 7.7V 9.1 N'm {0.891 kg-m, 6.5 Ib-ft} minimum
Around Load characterstic 300 A 850 rpm minimum
at 20 °C 50 A -
(68 °F) 7 maximum
Locked rotor current OV 1 177 Nm (177 kg-m, 13.0 b minimum
Magnetic switch operating 8 volts maximum
voltage

85F00.6G-17-2



6G-18 CRANKING SYSTEM

REQUIRED SERVICE MATERIAL

RECOMMENDED

MATERIAL SUZUKI PRORUCT USE
® Front and rear bush.
® Plunger.

- SUZUKI SUPER GREASE A ® Pinion drive lever.
Lithiurm grease (99000-25010) ¢ Internal gear.
e Planetary carrier shaft.
® Planetary gear
» Ball
85F0(-6G-18-1
SPECIAL TOOL

09900-06107
Snap ring pliers
{Opening type)

60G00-6G2-17-3



CHARGING SYSTEM 6H-1

SECTION 6H

CHARGING SYSTEM
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6H-2 CHARGING SYSTEM

55B24L (S) TYPE

55D23L TYPE

85F00-6H-2-1

85F00-6H-2-4

85F00-6H-2-5

BATTERY
GENERAL DESCRIPTION

The battery has three major functions in the electrical system.

® |t is a source of electrical energy for cranking the engine.

® |t acts as a voltage stabilizer for the electrical system.

e ltcan, for a limited time, provide energy when the electrical
load exceeds the output of the generator.

The battery mounted in each vehicle is one of the following

two types, depending on specification.

55B24L(S) TYPE
Rated capacity 36 AH/5HR, 12 Volts
Electrolyte 3.1 L {6.55/5.46 US/Imp pt)

1.28 when fully charged

Electrolyte S.G. at 20 °C {68 °F)

55D23L TYPE
Rated capacity 48 AH/BHR, 12 Volts
Electrolyte 3.9 L (8.24/6.86 US/Imp pt)

1.28 when fully charged

Electrolyte S.G. at 20 °C (68 °F)

CARRIER AND HOLD-DOWN

The hattery carrier should be in good condition so that it will
support the battery securely and keep it [evel.

Before installing the battery the battery carrier and hold-down
clamp should be clean and free from corrosion and make cer-
tain there are no parts in carrier.

To prevent the battery from shaking in its carrier, the hold-
down bolts should be tight enough but not over-tightened.

ELECTROLYTE FREEZING

The freezing point of electrolyte depends on its specific grav-
ity. Since freezing may ruin a battery, it should be protected
against freezing by keeping it in a fully charged condition. If a
battery is frozen accidentally, it should not be charged untif it
is warmed.



CHARGING SYSTEM 6H-3

85F00-6H-3-1

85F00-6H-3-2

85F00-6H-3-5

SULFATION

If the battery is allowed to stand for a long period in dis-
charged condition, the lead sulfate becomes converted into a
hard, crystalline substance, which will not easily turn back to
the active material again during the subsequent recharging.
“Sulfation” means the result as well as the process of that
reaction.

Such a battery can be revived by very slow charging and may
be restored to usable condition but its capacity is lower than
before.

CARE OF BATTERY

WARNING:

® Never expose battery to open flame or electric spark be-
cause of battery generate gas which is flammable and ex-
plosive.

¢ Do not allow battery fluid to contact eyes, skin, fabrics,
or painted surfaces as fluid is a corrosive acid. Flush any
contacted area with water immediately and thoroughly.

e Batteries should always be kept out of reach of children.

1} The battery is a very reliable component, but needs periodi-
cal attentions.
Keep the battery carrier clean; prevent rust formation on
the terminal posts; keep the electrolyte up to the upper lev-
el uniformly in all cells.

When keeping battery on vehicle over a long period of time,

follow instructions given below.

e Weekly, start the engine and run it until it reaches normal
operating temperature with engine speed of 2000 to 3000
rpm. Make sure all electric switches are off before storing
the vehicle.

® Recharge the battery twice a month to prevent it from dis-

charging excessively. This is especially important when
ambient temperature is [ow.
The battery discharges even when it is not used, while ve-
hicles are being stored. Battery electrolyte can freeze and
battery case can crack at cold ambient condition if battery
is not properly charged.

2} Keep the battery cable connections clean.

The cable connections, particularly at the positive (+} termi-
nal post, tend to become corroded. The product of corro-
sion, or rust, on the mating faces of conductors resists the
flow of current.

Clean the terminals and fittings periodically to ensure good
metal-tc-metal contact, and grease the connections after
each cleaning to protect them against rusting.



6H-4 CHARGING SYSTEM

85F00-6H-4-1

85F00-6H-4-2
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85F00-6H-4.3

3} Be always in the know as to the state of charge of the bat-
tery.
The simplest way to tell the state of charge is to carry out
a hydrometer test. The hydrometer is an instrument for
measuring the specific gravity (5.G.) of the battery electro-
lyte. The S.G. of the electrolyte is indicative of the state of
charge.

DIAGNOSIS
VISUAL INSPECTION

Check for obvious damage, such as cracked or broken case or
cover, that could that could permit loss of electrolyte. If ob-
vious damage is noted, replace battery. Determine cause of
damage and correct as needed.

HYDROMETER TEST

The direct method of checking the battery for state of charge

is to carry out a high rate discharge test, which involves a spe-

cial precise voltmeter and an expensive instrument used in

the service shops, but not recommendable to the user of the

vehicle.

At 20 °C of battery temperature (electrolyte temperature}):

— The battery is in FULLY CHARGED STATE it the electrolyte
S.G. is 1.280.

— The battery is in HALF CHARGED STATE if the S.G. is 1.220.

— The battery is in NEARLY DISCHARGED STATE if the S.G.
is 1.150 and is in danger of freezing.

Asthe S.G. varies with the temperature, if battery temperature

is not at 20°C {68°F), you have to correct your S.G. reading

(taken with your hydrometer) to the value at 20°C (68°F) and

apply the corrected S.G. value to the three-point guide stated

value.

For the manner of correction, refer to the graph showing the

relation between S.G. value and temperature at the left.

How to use the temperature-corrected state-of-charge graph
Suppose your S.G. reading is 1.28 and the battery tempera-
ture is-5°C{23°F}. Locate the intersection ofthe-5°Clineand
the 1.28 S.G. line.

The intersection is within the "A” zone (shaded area in the
graph) and that means CHARGED STATE.

To know how much the battery is charged, draw a line parallel
to the zone demarcation line and extend it to the right till it
meets with the percentage scale. In the present example, the
line meets at about 85% point on the percentage scale. There-
fore, the battery is charged up to the 85% level.



CHARGING SYSTEM 6H-5

85F00-6H-5-1

ON VEHICLE SERVICE

JUMP STARTING IN CASE OF EMERGENCY
WITH AUXILIARY (BOOSTER} BATTERY

CAUTION:

if vehicle is manual transmission model and has a catalytic
converter, do not push or tow it to start. Damage to its emis-
sion system and /or to other parts may resulit.

Both booster and discharged battery should be treated care-
fully when using jumper cables. Follow procedure outlined
below, being careful not to cause sparks.

WARNING:
¢ Departure from these conditions or procedure described
below could result in:

{1) Serious personal injury (particularly to eyes} or prop-
erty damage from such causes as battery explosion,
battery acid, or electrical burns.

{2) Damage to electronic components of either vehicle.

® Remove rings, watches, and other jewelry. Wear ap-
proved eye protection,

® Be careful so that metal tools or jumper cables do not
contact positive battery terminal (or metal in contact
with it) and any other metal on vehicle, because a short
circuit could occur.

. Set parking brake and place automatic transmission in

PARK {(NEUTRAL on manual transmission). Turn off igni-
tion, turn off lights and all other electrical loads.

. Check electrolyte level. If it is below low level line, add dis-

tilled water.

. Attach end of one jumper cable to positive terminal of

booster battery and the other end of the same cable to posi-
tive terminal of discharged battery. (Use 12-volt battery
only to jump start engine).

. Attach one end of the remaining negative cable to negative

terminal of booster battery, and the other end to a sofid en-
gine ground {such as exhaust manifold) at least 45 cm {18
in}) away from battery of vehicle being started.

WARNING:
Do not connect negative cahle directly to negative termi-
nal of dead battery.

. Start engine of vehicle with booster battery and turn off

electrical accessories. Then Start engine of the vehicle with
discharged battery.

. Disconnect jumper cables in the exact reverse order.



6H-6 CHARGING SYSTEM

85F00-6H-6-1

WITH CHARGING EQUIPMENT

CAUTION:

When jump starting engine with charging equipment, he
sure equipment used is 12-volt and negative ground. Do not
use 24-volt charging equipment. Using such equipment can
cause serious damage to electrical system or electronic
parts.

Battery

Positive cable
Negative cable
Body ground bolt
Retainer

Bolts

DR LN

85F00-6H-6-2

85F00-6H-6-4

OFF VEHICLE SERVICE
DISMOUNTING

1) Disconnect negative cable.
2) Disconnect positive cable.
3) Remaove retainer.
4} Remove battery.

HANDLING

When handling battery, following safety precautions should

be followed:

e Hydrogen gas is produced by battery. A flame or spark near
battery may cause the gas to ignite.

e Battery fluid is highly acidic. Avoid spilling on clothing or
other fabic. Any spilled electrolyte should be flushed with
large quantity of water and cleaned immediately.

REMOUNTING

1} Reverse removal procedure.
2) Torque battery cables to specification.

NOTE:
Check to be sure that ground cable has enough clearance to
hood panel by terminal.

Tightening Torque
{a): 8.0 N-m (0.8 kg-m, 6.0 lb-ft)




CHARGING SYSTEM 6H-7

GENERATOR
GENERAL DESCRIPTION

The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connected electrically as shown below figure.

The generator features are as follows:

® Solid state regulator is mounted inside the generator.

¢ All regulator components are enclosed into a solid mold.

® The IC regulator uses integrated circuits and controls the voltage produced by the generator, and the
voltage setting cannot be adjusted.

® The generator rotor bearings contain enough grease to eliminate the need for periodic lubrication. Two
brushes carry current through the two slip rings to the field coil mounted on the rotor, and under normal
conditions will provide long period of attention-free service.

® The stator windings are assembled on the inside of a laminated core that forms part of the generator
frame.

® A condenser mounted in the rear housing suppresses radio noise.

Oror

Generator with regulator ass’y
I.C. regulator

Stator coil

Diode

Field coil {rotor coil}

Charge indicator light

Main switch

Battery

N LN

80G00-6H-7-1



6H-8 CHARGING SYSTEM
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1. Pulley
2. Pulley nut
3. Rotor fan
4. Stator coil
5. Stator core
6. Field coil B :Generator cutput {Battery terminal)
7. Regulator D :Dummy terminal
8. Brush E :Ground
9. Rear end frame F  :Field coil terminal
10. Drive end frame IG :Ignition terminal

8EF00-6H-8-1



CHARGING SYSTEM 6H-9

DIAGNOSIS

CAUTION:

¢ Do not mistake polarities of IG terminal and L terminal.

¢ Do not create a short circuit hetween IG and L terminals.
Always connect these terminals through a lamp.

® Do not connect any load between L and E.

¢ When connecting a charger or a booster battery to ve-
hicle battery, refer to this section describing battery
charging.

Trouble in charging system will show up as one or more of fol-

lowing conditions:

1} Faulty indicator lamp operation.

2} Anundercharged battery as evidenced by slow cranking or
indicator dark.

3} An overcharged battery as evidenced by excessive spew-
ing of electrolyte from vents,

Noise from generator may be caused by a loose drive pulley,

loose mounting bolts, worn or dirty bearings, defective diode,

or defective stator,

: Generator output (Battery terminal)
: Dummy terminal

: Ground

: Field coil terminal

IG :Ignition terminal

Mmoo

85F00-6H-9-1

FAULTY INDICATOR LAMP OPERATION

PROBLEM POSSIBLE CAUSE CORRECTION
Charge light does not ¢ Fuse blown Check fuse.
light with ignition ON e Light burned out Replace light.
and engine off - . . .
e Wiring connection loose Tighten loose connection.
e [C regulator or field coil faulty Check generator.
e Poor contact between brush and Repair or replace.
slip ring
Charge Ii_ght does not ¢ Drive belt loose or worn Adjust or replace drive belt.
go out with engine running | o |C regulator or alternator faulty Check charging system.
(battery requires . L
frequent recharging) e Wiring faulty Repair wiring.

60G00-6H-9-2



6H4-10 CHARGING SYSTEM

80G00-6H-10-1

Ammeter between generator (B}
terminal and battery {+} terminal.

Voltmeter between
generator (B} terminal

and ground.
1. Generator 4. Battery
2, Ammeter 5. Load
3. Voltmeter 6. Switch
85F00-6H-10-2
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85F00-6H-10-3

UNDERCHARGED BATTERY

This condition, as evidenced by slow cranking or indicator

clear with red dot can be caused by one or more of the follow-

ing conditions even though indicator lamp may be operating
normal.

Following procedure also applies to cars with voltmeter and

ammeter. ‘

1) Make sure that undercharged condition has not been
caused by accessories left on for extended period of time.

2) Check drive belt for proper tension.

3) If battery defect is suspected, refer to Battery section.

4) Inspect wiring for defects. Check all connections for tight-
ness and cleanliness, battery cable connections at battery,
starter and ignition ground cable.

5} Connect voltmeter and ammeter as shown in left figure.

Voltmeter
Set between generator B terminal and ground.

Ammeter
Set between generator B terminal and battery (+) terminal.

NOTE:
Use fully charged battery.

No-load Check
1) Run engine from idling up to 2,000 rpm and read meters.

NOTE:
Turn off switches of all accessories (wiper, heater etc.).

10 A maximum

14.2-15.1v
at 25 °C (77 °F)

Standard current

Standard voltage

NOTE:
Consideration should be taken that voltage will differ some-
what with regulator case temperature as shown in left figure.
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60G00-6H-11-1
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Higher Voltage

If voltage is higher than standard value, check ground of
brush,

If brush ground is correct, replace IC reguiator.

Lower Voltage
If voltage is lower than standard value, proceed to following
check.

2} Ground F terminal and start engine, then measure voltage
at B terminal as shown in left figure.
® Voltage is higher than standard value
Itis considered that generatoritselfis good but IC regula-
tor has been damaged, repiace [C regulator.
& Voitage is lower than standard value
Generator itself has problem, check the generator.

Load Check

1) Run engine at 2,000 rpm and turn on head light and heater
motor.

2) Mesaure current and if it is less than 30 A repair or replace
generator.

OVERCHARGED BATTERY

1) To determine battery condition, refer to Battery section.

2) If obvious overcharge condition exists as evidenced by ex-
cessive spewing of electrolyte, proceed to disassembly
section of generator service and check field windings for
grounds and shorts. If probelm exists, replace rotor.

3} With engine running at 2,000 rpm, measure voltage.

4} If measured voltage is out of standard value, check brush
ground or IC regulator.



6H-12 CHARGING SYSTEM

S

1. Battery 2. Negative (-} battery cable

85F00-6H-12-1

1. Airinlet hose
2. Canister

terminal
Clamp

86F00-6H-12-3

Generator adjusting arm
Drive belt adjusting bolt
Generator mounting bott
Generator

Generator adjusting arm bolt

M wh =

85F00-6H-12-4

UNIT REPAIR OVERHAUL
DISMOUNTING

1) Disconnect negative (-) cable at battery.

2} Remove air inlet hose.
3) Remove canister with canister mounting bracket from
body.

4) Remove clamps from generator mounting bracket and en-
gine mounting bracket.
5) Disconnect “B” terminal wire and coupler from generator.

6) Remove generator drive belt adjusting bolt and loosen
generator mounting bolt.

7} Remove generator adjusting arm.

8) Remove generator.



CHARGING SYSTEM 6H-13

Generator adjusting arm
Drive belt adjusting bolt
Generator mounting bolt
Generator

Generator adjusting arm bolt

hwr=

85F00-6H-13-1

e o o

~,

1. Generator
2. Clamp

3. "B" terminal
4. Coupler

B5F00-6H-13-3

85F00-6H-13-5

REMOUNTING

1) Mount generator on the generator bracket with the genera-
tor mounting bolt. Do not tighten the bolt yet.

2) Install generator adjusting arm.

3) Tighten adjusting bolt giving specified tension to drive belt,
and then tighten generator mounting bolt,

NOTE:
For belt tension refer to SECTION 6B.

Tightening Torque
{a): 23 N'm (2.3 kg-m, 16.5 |b-ft)

4) Connect "B” terminal wire and coupler to generator.

Tightening Torque
{b}): 8.0 N-m {0.8 kg-m, 6.0 1b-ft)

5} Install clamps to generator mounting bracket and engine
mounting bracket.

NOTE:
Set clamps as shown in left figure.

6} Install canister.
7} Install air inlet hose.
8} Connect negative (-) cable at battery.



6H-14 CHARGING SYSTEM

DISASSEMBLY

1. Pulley nut 12. Rear end frame
2. Pulley 13. Seal plate
3. Drive end frame 14. Rectifier
4. Stator 15. Insulator
5. Stud bolt 16. Regulator
6. Drive end bearing 17. Brush
7. Bearing retainer 18. Brush holder
8. Rotor 19. Brush holder cover
9. End housing bearing 20. Rear end cover
10. Bearing cover 21. Terminal plate

11. Wave washer

85F00-6H-14-1



CHARGING SYSTEM 6H-15

1. Rear end cover

2. Insulator

3. "B” terminal inner nut
4, Terminal plate

85F00-6H-15-1

1. IC regulator screws 3. Brush holder screws
2. ICregulator 4. Brush holder cover

85F00-6H-15-2

60GQ0-6H-15-3

1. Rubber insulator

60500-6H-15-4

. Pulley

. Hexagonal box
wrench

. Offset wrench

B60GHH-6H-15-5

1) Remove "B” terminal inner nut and insulator.
2) Remove terminal plate and rear end cover.

3) Remove 2 screws and pull out brush holder assembly and
remove brush holder seat.

4) Remove 3 screws and IC regufator.

5) Remove brush holder cover from brush holder.

6} Remove rectifier holder.

7) Remove 4 rubber insulators.

2

8) Hold shaft by using hexagohal box wrench and remove
pulley nut, and then pull out puliey.

CAUTION:

® To hold shaft, use hexagonal box. Duodecimal box
may cause slipping and consequential shaft or tool
damage,

® Do not attempt to hold pulley by using vise or pipe
wrench so as not to distort it.




6H-16 CHARGING SYSTEM

1. Rearend frame 3. Rear end frame nut
2. Rotor shaft

60G00-6H-16-1

1. Rotor
2. Rearend frame

60G00-6H-16-2

1. End housing bearing
2. Bearing puller
3. Bearing cover

60G00-6H-16-3

1. 5tud bolt 3. Drive end bearing
2. Retaining plate 4. Stator
606G00-6H-16-4

60G00-6G-16-5

9) Remove 4 rear end frame nuts.
10) Drive out rear end frame with rotortapping shaftlightly by
using plastic hammer.

11} Separate rear end frame from rotor evenly by using plas-
tic hammer.

CAUTION:
Do not hit shaft at slip ring side, when separating rotor
and rear end frame.

12) if required, use bearing puller to remove end housing
bearing and bearing cover.

CAUTION:
Care must be exercised so as not to distort cooling fan
blade while applying puller.

13} If required, remove 4 screws, retainer plate and then drive
out drive end bearing.

14) If required, remove stud bolts and then pull out stator.

NOTE:
Heating drive end frame may facilitate removal of stator.
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1=
S |
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= 1
1
1. Rotor
B60G00-6H-171

1. Rotor

60G00-6H-17-2

85F00-6H-17-3

60G00-6H-17-4

60G00-6H-17-5

INSPECTION

1. ROTOR
Open Circuit
Using ohmmeter, check for continuity between slip rings of
rotor. if there is no continuity, replace rotor.

Standard resistance: About 2.9 Q {at 20 °C (68 °F})

Ground
Using ohmmeter, check that there is no continuity between
slip ring and rotor. If there is continuity, replace rotor.

Slip Rings

¢ Check slip rings for roughness or scoring. If rough or
scored, replace rotor.

e Using a vernier caliper, measure the slip ring diameter.

Standard diameter: 14.2 - 14.4 mm
{0.559 - 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)
If the diameter is less than minimum, replace the rotor.

2. STATOR

Open Circuit
Using ohmmeter, check all leads for continuity. if thereisno
continuity, replace stator.

Ground

Using chmmeter, check that there is no continuity between
coil leads and stator core. if there is continuity, replace sta-
tor.



6H-18 CHARGING SYSTEM

85F00-6H-18-1

1. Biterminal
2. Rectifier terminal

60G00-6H-18-2

1. Negative terminal
2. Regctifier terminal

60G00-6H-18-4

3. BRUSH

Exposed Brush Length

Check each brush for wear by measuring its length as
shown. if brush is found worn down to service limit, replace
brush,

Exposed brush length "a”
Standard: 10.5 mm {0.413 in.)
Limit; 9 mm (0.354 in.)

. RECTIFIER

Positive Rectifier

1} Using an ohmmeter, connect one tester probe to the B
terminal and the other to each rectifier terminal.

2) Reverse the polarity of the tester probes and repeat step
1).

3) Check that one shows continuity and the other shows no
continuity.
If there is continuity, replace the rectifier holder.

Negative Rectifier

1) Using an ohmmeter, connect one tester probe to each
negative terminal and the other to each rectifier termi-
nal.

2) Reverse the polarity of the tester probes and repeat step
1).

3) Check that one shows continuity and the other shows no
continuity.
If there is continuity, replace the rectifier hoider,
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5. BEARING
Drive End Bearing
Check that the bearing is not rough or worn.

BOGH0-6H-191

End Housing Bearing.
Check that the bearing is not rough or worn.
When removal is necessary, refer to 6H-16.

60G00-6H-19-2

REPLACE BRUSH

1) Unsolder and remove the brush and spring.

2) Runthewire of anew brush throughthe spring and the hole
in the brush holder, and insert the spring and brush into the
brush holder. '

85F00-6H-19-3

3} Solder the brush wire to the brush holder at specified ex-
posed length.

Exposed length “a”: 10.5 mm (0.413 in.)

4) Check that the brush moves smoothly in the brush holder.
5) Cut off the excess wire.
6) Apply insulation paint to the soldered area.

85F00-6H-19-4



6H-20 CHARGING SYSTEM

2. Rotor

1. End housing bearing

60G0-6H-20-1

1. Stud bolt
2. Retaining plate

3. Drive end bearing
4, Stator

60G00-6H-20-2

1. Rotor

2. Rear end frame

60G0(Q-6H-20-3

1. Rear end frame

2. Drive end frame

60G00-6H-20-4

. Pulley

. Hexagonal box
wrench

3. Offsetwrench

85F00-6H-20-5

REASSEMBLY

1) If end housing bearing is removed, install it.
2) Check end housing bearing turns smoothly.

3) If stator is removed, install stator and tighten stud bolts.
4) If drive end bearing is removed, install it.
5) Check drive end bearing turns smoothly.

6) Place drive end frame on pulley, and then install rotor to
drive end frame.

7} Install rear end frame to drive end frame.
8) Tighten 4 nuts to specified torque.

Tightening Torque
4.5 N'm {0.45 kg-m, 3.5 |b-ft)

9) Install pulley and tighten pull nut with holding shaft by us-
ing hexagonal box wrench to specified torque.

Tightening Torque
111 N'm {11.1 kg-m, 80.5 Ib-ft)



CHARGING SYSTEM 6H-21

; 10) Install 4 rubber insulators.

1. Rectifiler insulators

60G00-6H-21-1

11) Install rectifier holder.

CAUTION:

When installing rectifier, check to confirm that stator
leads have enough clearance with cooling fan blades.

1. Rectifier holder
60G00-6H-21-2

12} Install brush holder seat.

1. Brush holder seat

86F00-6H-21-3
13) Placethe IC regulator together with the brush holder hori-
@\4 zontally on the rear end frame.
) 9?3? 14} Install the 5 screws until there is a clearance of approx. 1
IjRel Aprox. mm (0.04 in.) between the brush holder and connector.
1 A £l 1mm 15) Install brush holder cover.
3 1. 1€ regulator
2, Brush holder
3. Rearend frame
4. Brush holder cover
85F00-6H-21-4
@) @ 16} Install rear end cover and terminal plate.
— {
o @/ Tightening Torque

(a): 4.5 N'm {0.45 kg-m, 3.5 Ib-ft)
{(b): 3.8 N'm {0.38 kg-m, 3.0 Ib-ft)

3 3t 17) Install insulator and tighten B terminal inner nut to speci-

fied torque.
1. Rear end cover

g. Enlss'ylaxor_ ) t Tightening Torque
. errminatl innern
4 Terminalplate (c): 4.0 N'm (0.4 kg-m, 3.0 [b-ft)

85F00-6H-21-5



6H-22 CHARGING SYSTEM

85F00-6H-22-1

18} Make sure that rotor turns smoothly.

SPECIFICATIONS
Rated voltage 12V Permissible ambient -301t0 90 °C
Maximum output 85 A temperature (- 22 to 194 °F)
Permissible max. speed 18,000 rpm Polarity Negative ground
No-load speed 950 rpm Rotation Clockwise viewed
Setting voltage 13.6to 14.4V from pulley side

85F00-6H-22-2

TIGHTENING TORQUE SPECIFICATIONS

. Tightening torque
Fastening parts
N‘m kg-m -t
1. Body ground bolt 8.0 0.8 6.0
2. Generator drive belt adjusting bolt
3. Generator mounting bolts and nut 23 2.3 16.5
4. Generator bracket boit
5, "B” terminal inner nut 4.0 0.4 3.0
6. "B" terminal outer nut 8.0 0.8 6.0
7. Pulley nut 111 11.1 80.5
8. Rear end frame nuts 4.5 0.45 3.5
9. Rear end cover nuts 4.5 0.45 3.b
10. Terminal plate screw 3.8 0.38 3.0

85F00-6H-22-3




EMISSION CONTROLS 6J-1

SECTION 6J

EMISSION CONTROLS

CONTENTS

GENERAL DESCRIPTION . ...iviiii ittt ittt ettt et enanareerennnanrananansanas 6J-2
Positive Crankcase Ventilation (PCV) System .. o ittt i it te it it een 6J-2
Three Way Catalytic COnVeItOr ... .ttt et iiariat ettt s, 6J-2
Exhaust Gas Recirculation (EGR) System T e Refer to SECTION 6E2.
Evaporative Emission Control System

DIAGNO SIS ... .ttt i i i e Refer to SECTION 6 and SECTION 6E2.

ONVEHICLE SERVICE . ... ... ittt ia i ta s itsasatansaraannanssnsanannanns 6J-3
L€ T=Y 5= - | 6J-3
AT Y2 - o o T e 6J-3
EGR System T Refer to SECTION 6E2.
Evaporative Emission Control System

85F00-6J-1-1



6J-2 EMISSION CONTROLS

<™ : Fresh air
L. N

1. ‘Intake manifold

2. Cylinder head cover

3. PCVvalve i Blow-bygas

4. Thiottle body “us: Blow.by gasand

5. Surge tank fresh air mixture
85F00-6J-2-1

. Exhaust pipe No.1

. Exhaust pipe No.2
. Three-way catalytic
converter

85F00-6.)-2.3

GENERAL DESCRIPTION

POSITIVE CRANKCASE VENTILATION (PCV)
SYSTEM

The term “blow-by gas” stands for the compressed gas and
exploded gas which blow through cylinder-to-piston clear-
ance, which contain a large amount of unburned gases such
as CO and HC. The PCV (Positive Crankcase Ventilation) sys-
tem is provided to prevent the blow-by gas from being
emitted into atmosphere and it operates as follows.

When the vacuum in the intake manifold is low (throttle valve
open), the PCV valve is wide open due to its spring force. Thus
a large amount of the blow-by gas is drawn into the intake
manifold.

On the other hand, when the vacuum in the manifold is high,
the PCV valve opening is limited due to the high vacuum. Thus
the amount of the biow-by gas drawn into the intake manifold
is small.

THREE WAY CATALYTIC CONVERTER

The three way catalytic converter is provided in the exhaust
system {exhaust center pipe). The function of the catalyst is to
reduce the emission of CO, HC and NOx in the exhaust gas by
oxidizing or converting them into CO, , HO and N,
respectively.



EMISSION CONTROLS 6J-3

B5F00-6.J-3-1

60A20-6J-3-2

B60A20-6)-3-3

1. PCVvalve

1. PCVvalve

85F00-5)-3-5

ON VEHICLE SERVICE
GENERAL

When the emission control hoses are disconnected and the
system’s component is removed for service, reinstali the com-
ponent properly, and route and connect hoses correctly after
service. Refer to SECTION 6E2 for proper routing of hoses.

PCV SYSTEM

NOTE:

Be sure to check that there is no obstruction in PCV valve or its
hoses before adjusting engine idle speed. For obstructed PCV
valve or hose hampers its accurate adjustment.

PCV HOSE
Check hoses for connection, leakage, clog, and deterioration.
Replace as necessary.

PCV VALVE

1) Disconnect PCV valve, from left bank cylinder head cover.

2) Run engine at idle.

3) Place your finger over end of PCV valve to check for vacu-
um. If there is no vacuum, check for clogged valve or hose.
Replace as necessary.

4) After checking vacuum, stop engine and check PCV valve
for sticking. Disconnect PCV valve from PCV hose.
Shake valve and listen for the rattle of check needle inside
the valve. If valve does not rattle, replace valve.

5) Connect PCV valve and PCV hose securely.
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SECTION 6K

EXHAUST SYSTEM

CONTENTS
GENERAL DESCRIPTION . ... ittt ittt ittt it tin s tananeaciaransasannsransensnnssosnnennnns 6K-1
M AINTEN AN CE ..o i ittt tstat et aestosstetnneeannnseseeaneseeessessosensnnnnnns 6K-2
ON VEHICLE SERVICE ...ttt ittt it ettt e ta et eaa et aaneeaaaaannernnns 6K-3
60A20-6K-1-1 .
GENERAL DESCRIPTION
The exhaust system consists of an exhaust man- Monoxide (CO), and Oxides of Nitrogen {(NOx)
ifold, an exhaust No. 1 pipe a three way catalytic pollutants in the exhaust gas.
converter, a muffler, a tail pipe, and seals and gas-
kets etc. THE CATALYTIC CONVERTER REQUIRES USE OF
UNLEADED FUEL ONLY.

The three way catalytic converter is an emission
control device added to the exhaust system to
lower the levels of Hydrocarbon (HC), Carbon
85F00-6K1-2



6K-2 EXHAUST SYSTEM

Exhaust manifold gasket
Exhaust manifold
Heated oxygen sensor
Gasket

Exhaust No.1 pipe
Bracket

Gasket

Three way catalytic converter
Gasket

Muffler

Rubber mounting

SoRENDI RS

-

NOTE:
For tightening torgue,
refer to next page.

85F00-6K-2-1
MAINTENANCE
WARNING:;
To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service on the ex-
haust system should be performed when the system is cool.
60A20-6K-2.1

At every interval of periodic maintenance service, and when
vehicleis raised for other service, check exhaust system as fol-
lows:

\? e Check rubber mountings for damage, deterioration, and -

out of position.

86F00-6K-2-5
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8BFO{-6K-3-1

60A20-6K-2-4

85F00-6K-3-3

60A20-6K-3-4

60A20-6K-3-5

e Check exhaust system for leakage, loose connection, dent
and damage.
If bolts or nuts are loosened, tighten them to specified
torque.
Refer to "ON VEHICLE SERVICE” for torque data.

e Check nearby body areas damaged, missing, or misposi-
tioned part, open seam, hole connection or any other defect
which could permit exhaust fumes to seep into vehicle.

¢ Make sure that exhaust system components have enough
clearance from underbody to avoid overheating and pos-
sible damage to passenger compartment carpet.

® Any defect should be fixed at once.

ON VEHICLE SERVICE

WARNING:

To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service onthe ex-
haust system should be performed when the system s cool.

Tightening Torque

(a): 30 N'm (3.0 kg-m, 21.5 Ib-ft)
(b}: 45 N'-m (4.5 kg-m, 32.5 Ib-ft)
(c}: 50 N-m (5.0 kg-m, 36.0 Ib-ft)
(d): 60 N'm (6.0 kg-m, 43.0 |b-ft)

EXHAUST MANIFOLD

Refer to Section 6A2 for removal and installation procedures.
Before installation, check gasket and seal for deterioration or
damage. Replace them as necessary.

MUFFLER

CAUTION:

As muffler center pipe has three way catalytic converter in
it, it should not be exposed to any impulse. Be careful not
to drop it or hit it against something.

Refer to figure of previous page for remaoval and installation.
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SECTION 7A

MANUAL TRANSMISSION

NOTE:
For the descriptions (items) not found in this section of this manual, refer to the same section of the Service
Manual mentioned in FOREWORD of this manual.

85F00-7A-1-1
CONTENTS
ONVEHICLE SERVICE .. ... it e e e e e e e e e i 7A-2
Engine Rear MoUNting .. ..o i e e e TA=-2
UNIT REPAIROVERHAUL .. ...\ttt it e e et e e 7A-3
Dismounting of Trans. Unit . ... ... i e e e et 7A-3
RemMOUNtING L 7A-6
85F00-7A-1-2



7A-2 MANUAL TRANSMISSION

1. Engine rear mounting member (4
2. Moeunting bracket
3. Engine rear mounting

85F00-7A-2-1

ON VEHICLE SERVICE
ENGINE REAR MOUNTING

1. When replacement of mounting parts are necessary,
torque bolts and nut as specified below.

NOTE:
Install torque stopper loosely first, remove any tension, twist
motion and rubber to rubber contact, and then tighten it.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.0 Ib-ft)



MANUAL TRANSMISSION 7A-3

85F00-7A-3-1

85F00-7A-3-2

1. Coupler female
2. Lock torque (Pull up for disconnection)
3. Coupler male

85F00-74-3-3

€ —mmm

s
-

85F00-7A-3-4

85F00-7A-3-5

UNIT REPAIR OVERHAUL

DISMOUNTING OF TRANS. UNIT

IN CABIN
Remove transmission shift control lever (refer to page 7A-7)
and transfer shift control lever knob.

IN ENGINE ROOM
1. Disconnect negative cable at battery.
2. Remove breather hose from clamp.

3. Disconnect wiring harness coupler.

4. Remove starter motor fixing nuts and remove starter.

5. Remove transmission fastening bolts.



7A-4 MANUAL TRANSMISSION

. Match mark

86F00-7A-4-1

1. Exhaust
rnanifold
2. Exhaust
No.1 pipe

86F00-7A-4-3

85FG0-7A-4-5

ON LIFT
1. Drain oil from transmission and transfer.
2. Give match marks on joint flange and propeller shaft as

shown in figure. {front and rear)

3. Remove flange bolts of rear propeller shaft universal joint

and pull out propeller shaft.

4. Remove flange bolts of front propeller shaft universal

joint and pull out propelier shatft.

NOTE:

¢ [t is not necessary to drain transmission oil when dis-
mounting transmission and transfer for clutch mainte-

nance only.

» Work without draining transfer oil is possible if front pro-
peller shaft is dismounted together with transmission

and transfer.

Drain clutch fluid. Refer to Section 7C.

d

6. Disconnect clutch hose at clutch operating cylinder. Refer

to Section 7C.
7. Remove clutch housing lower plate.

8. Take off exhaust No.1 pipe.

9. Remove nuts from joint with engine.

10. Remove nut where meter cable is connected and disen-

gage cable from transfer.



MANUAL TRANSMISSION 7A-5

10. Apply transmission jack and remove engine rear mount-
ing member by taking off its bolts.

11. After removing mounting member, move rearward trans-
mission and transfer assemblies placed on jack and then
lower them.

1 1. Transmission jack
2. Engine rear mounting member

85F00-7A-5-1

12. Remove wiring harness and breather hose.
13. Separate gear shift lever case and transfer assembly from
transmission.

1. Transmission assembly 4. Breather hose
2. Transfer assembly 5. Gear shift lever case
3. Wiring harness 6. Bolt

7. Bolt

60A40-7A-15-2



7A-6 MANUAL TRANSMISSION

85F00-7A-6-1

REMOUNTING

For remounting, reverse dismounting procedure.
Use specified torques as given below.

Tightening Torque

{a): 80 N'm (8.0 kg-m, 58.0 Ib-ft}
{b): 50 N'm (5.0 kg-m, 36.0 Ib-ft)
{c); 60 N'm (6.0 kg-m, 43.0 Ib-ft)
{d): 55 N'm (5.5 kg-m, 40.0 Ih-ft)

e Set each clamp for wiring, hose and cable securely.
e Set clamp for shift control lever boots securely.
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SECTION 7B1

AUTOMATIC TRANSMISSION
(4 A/T)

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.
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7B1-2 AUTOMATIC TRANSMISSION

GENERAL DESCRIPTION
ELECTRONIC SHIFT CONTROL SYSTEM

I Engine 5———[ Torque converter J——-I Planetary gear '| » Final gear
*

Y reduction unit
=J|_ Ol pump I Clutch and brake I
— !
Solenoid valves Control valve |
No.1 A/B, No.2
A
Vehiclespeed | _ _ __ . _______. 4
sensor . I
Lo :: Transmission control module :_ ''''''''''''' . 'I Shift lever switch |
Throttie position [ . _ 1+ + - ---- - » (TCM) e a1
sensor (ECU) o v + +--{0/Doutswitch |
| Brake switch I- ---t | O/D OFF light M te--- 'I P/N change switch l
ECT sensor {ECU)|- - - - - - ——» Power transmission i 'I_';ansft_ar 4LdSWit°h
—» Fluid pressure circuit (if equipped)

- - = Electric signal

85F00-781-2-1

TRANSMISSION CONTROL MODULE (TCM)

The TCM s an electronic circuit component that controls gear shift and idle-up according to the signal from
each sensor. It is a microcomputer consisting of an IC, transistor, diode, etc. It is installed at the right side
of the steering column on LH steering vehicle and at the left side of the steering column on RH steering
vehicle.

1 9 1. Shift switch
— (2D 2. P/N change switch
L Ern) = 3. O/D cut switch
4. 4L switch {4WD model)
A D) 10 5. Brake light switch
(8P —F— 6. Relay
2 "' 7. Ignition switch
SPE—v— 8. Light switch
= EwR) 9. Vehicle speed sensor (Meter)
10. Vehicle speed sensor (Transmission)
1 11. ECM
= (oD) 12. Shift solenoid {Valves)
/ 13. TCC solenoid (Vaives}
3 14. POWER indicator light
D_ _— 15, Q/D OFF indicator light
CI'H -;}- 16. Diag. switch
4 17. Cruise control unit {if equipped)
=3 ¢ -
h M
5 P
=35 @
' 16
3 M4
6 s
(16D (S ) 12
7
€3 o
1 GB) 13
[ 1 LIGHT (B
7 2 &
, 14
‘l-'----li ’L GND (onL) .
& 15

85F00-781.2.2
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=[BT i

1. Shift switch "

85F00-781-31

Terminal position

85F00-781-3-2

1. ECT sensor
2. Intake manifold 3
3. ECT sensor (For A/C}

86F00-7B1-3-3

Shift Switch
A shift switch is provided so that the engine can be started
only when the shift lever is in the “P” or ”"N” position.

oaion] 6 185 |9 | 8|47 |3]2]:
P | o+o [ 0O

R G O

N | O—+—0O | O Q

D O O

2 O -0
L O

Engine Coolant Temperature Sensor (ECT Sensor)

The coolanttemperature sensor of the electronic fuel injection
system is used and it prevents gear change to the O/D gear
and lock-up when the engine coolant temperature is 30°C
(86°F) or lower.
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AUTOMATIC GEAR SHIFT DIAGRAM
Automatic shift schedule as a result of shift control is shown below. In case that select lever shifted to L
at a speed higher than 55 km/h (34 mile/h), 2nd gear operates first and then down shifts to 1st at a speed
lower than that. No up shift is available in L.
The same as, the select lever shifted to 2 at a speed higher than 105 km/h (66 mile/h}, 3rd gear operates
first and then down shifts to 2nd at a speed lower than that. No up shift is available in 2.

Power Mode Unit: km/h
{mile/h)
Throttle omeming Shitt | 4,5 | 243 | 324 | 423 | 32 | 2-1
Full throttle (a0 &) _ o 65) o
Closed throttle (1?) (:232) (gg) (gg) (ﬁg) (Z)

Gear Shift Diagram

3 2—+3

3+4

(%) 100
90¢-
B8O
Jor-
60f
s0r
Ar r

I
301 E
201 -
10F

Throttle valve opening

P T

I i I i

Upshift
Downshift

1 il

0 P |

,

(km /h)

TCC Lock-up Diagram

50

Vehicle speed

(mile/h)

(%} 100
901
801
70
60
50
40F
30+

Throttle valve opening

20F
10p

ath gear,
g

]

!

i

}

[

| 4th ge_ai]
I

t

1

|

O e = — e

=T TCCON
== olew= TCC OFF

1 L

0 1

[42]
(=]
pry

(km/h}

L
0

Vehicle speed

{mile/h)

85F00-7B1-4-1
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Normal Mode Unit: km/h
(mile/h)
Throttle opening Shift 12 2-3 34 4-3 32 21
Full throttle 29 9) o o on 26)
Closed throttle (10 20) 25) 22 () @

Gear Shift Diagram

43 34

%) 1100
9o
8ot m————

701
60}
s0f
ao}-
30
20k

Throttle valve opening

Upshift
Downshift
101

0

o
’

i ]
(km/h})

1 L, L 1 L i 1 A i

0 50 (mile/h}

Vehicle speed

TCC Lock-up Diagram

(%) 100
90f

80F

4th gear
70 - g

601

s0r
R 3rd gear
40 r

e e e e e e ot o e

|

30k I . 1
g 3rd gearI !

20 " —dl |
] )

I i

] ]

‘Throttle valve opening

TCC ON

T e T TCC OFF

1 1 ]

50 100 (km/h}

o 50 ' imile/h)
Vehicle speed

85F00-7B1-5-1
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DIAGNOSIS

ELECTRONIC SHIFT CONTROL SYSTEM
Diagnostic Trouble Code Table

Code No. Diagnostic Area Diagnosis Fail-Safe Function
12 — Normal —
. : Shift solenoid vaive ~ B
Shift solenoid -~ A
21 Solenoid valve No.1 op'ened enol 1st, 2nd and 3rd gears ON, 4th (O/D)
— A {Shift solenoid gear OFF. ,
valve — A) Shift solenoid - A For shift position, refer to same section
22 hl 0 en_tl of Service Manual mentioned in FORE-
SNOFt-circul WORD of this manual.
23 _ Shift solenoid - B Shift solenoid valve - A
Solenoid valve No.1 | opened istgear OGN, 2nd, 3rd and 4th gears OFF.
- B ({Shift. solenoid - - For shift position, refer to same section
24 valve - B} Shift solenoid - B of Service Manual mentioned in FORE-
short-circuit WORD of this manual.
25 TCC solenoid opened
Solenoid valve No.2 .
26 {TCC solenoid valve) TCC solenoid short- TCC solenoid valve OFF.
circuit
31 5:; ?f;'n\;e;ﬁ? Z?gg"}g Signal from speedometer sensor is
nected) or short-circuit used.
Vehicle speed sensor | Defective both sensors
36 {signal from A/T and .
speedometer discon-
nected or short-circuit)
Defective sensor, short-
32 ¢ircuit or defective en-
iti ine control module
zs;gg‘,e position ge foctive semeor {:)pen Throttle opening is controlled as closed.
33 circuit or defecti\’fe
engine control module
Defective switch {more
than two shift switches
34 Shift switch of "N, 2 and L” turned Priority order is "L, 2 and N".
ON simultaneously) or
short-circuit
Wire of ECM to A/T Open circuit of ECM to
51 controller A/T controller 4th (O/D) gear OFF.
85FQ0-7B1-8-1
Terminal Positions

B5F00-7B1-8-2




AUTOMATIC TRANSMISSION 7B1-7

DIAGNOSTIC FLOW CHART C

NO GEAR SHIFT TO O/D

A

Warm up engine and transmission to
normal operating temperature.

y

Trouble code indicated. ‘
Check diag. trouble code. »~ Go back to "DIAG. FLOW

CHART".

No trouble code indicated.

1. With ignition switch OFF, disconnect

TCM coupler. NG Manual select control sys-
2. Does gear shift to O/D (4th gear) occur tem or transmission faulty.
in manual road test?
| OK

1. With ignition switch OFF, connect
controller coupler.

2. Conduct road test in "D” range and
check voltage at each solenoid

terminal.

Vehicle st 2nd 3rd 4th

speed range range range range
Shift

. . | Battery | Battery - _
f‘ﬂ‘i’g‘:;" voltage | voltage | ©V ov OK Shift solenoid valve -A, B
or transmission faulty.

Shift Battery | Battery
solenoid oV ov
~B(S2) voitage | voltage

NG

¥

1. With TCM coupler connected, turn
ignition switch ON.

2. With select lever shifted to D" range,
check voltage at "L” and “2” range NG
signal terminals. It should be OV.

Shift switch or its circuit
faulty.

OK

With coupler connected, check voltage
at “O/D" terminal.

O/D switch OFF ON
position
Voltage About BV ov
1. TCM
OK
NG .| Faulty O/D switch or its
) circuit shorted.

Continued on next page

85F00-781.7-1
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Continued

l

With coupler connected, check voltage
at “W/T" terminal.

Engine | Below Below°25 ¢ Above

coolant 0°C U7°F) 30°C
R Above 0°C R

temp. (32°F) (32°F) {86°F)

About

Vi ov A
oltage bout 4 V 8V

NG

ECT sensor or engine
control module faulty or

OK

y

Recheck TCM and recheck.

85F00-781-8-1

DIAGNOSTIC FLOW CHART D

[ NO TCC LOCK-UP OCCURS. ]

Y

Trouble code
indicated.

its circuit shorted.

Warm up engine and transmission to
normal operating temperature.

Go back to “'DIAG. FLOW
CHART"'.

Y

I Check diag. trouble code.

No trouble code
L indicated

\

Conduct roat test under following

conditions and check if battery vol-

tage is obtained at ‘’S3"’ terminal.

s /D cut switch OFF. {O/D OFF light
turn ON.}

oK

¢ Normal mode in “’D”’ range.

¢ Transfer *'2H'" gear position. (4WD
model)

* Accelerate till vehicle speed
reaches about 80 km/h and reduce
throttle valve opening so that it is
open less than 20%.

y NG

Refer to SECTION 7B1 of Service
Manual mentioned in FOREWORD of
this manual.

Solenoid valve No.2 (TCC
solenoid valve) or trans-
mission faulty.
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60A90-781-71-15

= = O ) qumm

£ £ np wwmp
rin0iZ23 |D

Shift the select
lever with its
button pushed
in,

Shift the select
lever without
pushing its
button.

B85F00-7B1-9-3

17— FULLHOT

el v |} Fr——————

LOW HOT—

1. Dipstick

85F00-781.9-4

ON VEHICLE SERVICE

MAINTENANCE SERVICE

FLUID LEVEL

LEVEL CHECK AT NORMAL OPERATING TEMPERATURE

1) Stop vehicle and place it level.

2) Apply parking brake and place chocks against wheels.

3} With selector at P position, start engine.

4) Warm up engine till fluid temperature reaches normal op-
erating temperature (70 - 80°C/158 - 176°F). As a guide to
check fluid temperature, warm up engine till engine cool-
ant temperature meter indicates around 1 unit above C
point.

5) Keep engine idling and shift selector lever slowly to L and
back to P position.

6) With engine idling, pull out dipstick, wipe it off with a clean
cloth and put it back into place.

7) Pull out dipstick again and check fluid level indicated on it.
Fluid level should be between FULL HOT and LOW HOT. If
it is below LOW HOT, add an equivalent of DEXRON®-II,
DEXRONE-TIE or DEXRON®-III up to FULL HOT.

Fluid specification
An equivalent of DEXRON®-II, DEXRON®-IIE or DEXRON®-III

NOTE:

¢ DO NOT RACE ENGINE while checking fluid level, even after
the engine start,

¢ DO NOT OVERFILL, Overfilling can cause foaming and loss of
fluid through breather. Then slippage and transmission failure
can result.

® Bringing the level from LOW HOT to FULL HOT requires 0.3 li-
ters (0.64/0.53 US/Imp. pt).

® If vehicle was driven under high load such as pulling a trailer,
fluid level should be checked about half an hour after the ve-
hicle has stopped.
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E LOW COLD
FULLCOLD

L.
" 1. Dipstick

85F00-781-10-1

60A80-7B1-72-25

1, (a)

1. Drain plug
2. Propeller shaft

85FC0-7B1-10-4

1

Q‘/f —FULLHOT
I CR T T H I E ==

~ LOW HOT

" 1. Dipstick

LEVEL CHECK AT ROOM TEMPERATURE

The fluid level check at room temperature performed after re-
pair or fluid change before test driving is just preparation for
level check of normal operating temperature. The checking
procedure itself is the same asthat described previously. [fthe
fluid level is between FULL COLD and LOW COLD, proceed to
test drive. And when the fluid temperature has reached the
normal operating temperature, check fluid level again and ad-
just it as necessary.

FLUID CHANGE INTERVALS

The transmission operating temperature resulting from the

type of driving conditions under which the vehicle is used, is

the main consideration in establishing the proper frequency
of transmission fluid changes.

Change the transmission fluid every 25,000 km {15,000 miies)

or 15 months if the vehicle is usually driven under one or more

ofthe following conditions which are considered severe trans-
mission setvice.

1) In heavy city traffic. Where the outside temperature regu-
larly reaches 32°C (90°F}.

2} In very hilly or mountainous areas.

3} Frequent trailer pulling.

4) Commercial use, such as taxi, police vehicle, delivery ser-
vice, or rent-a-car. If the vehicle is not used under any of
these conditions, change the fluid every 166,000 km
{100,000 miles).

CHANGING FLUID

1} Lift up vehicie.

2) With engine cool, remove drain plug from oil pan and drain
AJT fluid.

3) Install drain plug.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 Ib-f{)

4} Lower vehicle and fill proper amount of an equivalent of
DEXRON®-II, DEXRON®-IIE or DEXRON®-IIL.

5) Check fluid level according to procedure described under
LEVEL CHECK AT NORMAL OPERATING TEMPERATURE.
Fluid specification
An equivalent of DEXRON®-II, DEXRON®-IIE or DEXRON®-III

Fluid capacity
2.5 liters {5.28/4.40 US/Imp.pt.)
6.9 liters (14.58/12.14 US/Imp.pt.})

When draining from
drain plug hole

When overhauling

85F00-781-10-5
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1. Radiator
2. Inlet hose (Outlet from oil cocler)
3. Qutlet hose (Inlet to oil cooler)

85F00-7B1-11-1

A

,
"’C_

1. Converter housing
1 2. Outlet hose
3. Inlet hose

60A50-7B1-73-25

1. Accelerator wire
2. A/T throttle cable

3. Boot
4. Adjustment mark

85F00-7B1-11-3

1. Shift lever
switch

2. Shaft match
mark

3. Groove

60A%0-781-75-18

TFerminal position

NEYE e

OIL COOLER HOSES

The rubber hoses for the oil cooler should be replaced every
60,000 km (36,000 miles) or every 3 years. When replacing
them, be sure to note the following.

¢ to replace clamps at the same time

¢ to insert hose as far as its limit mark

¢ to tighten clamps to specified torque

Tightening Torque:
1.5 N'm (0.15 kg-m, 1 Ib-ft}

A/T THROTTLE CABLE

ADJUSTMENT

1} Warm up engine and transmission to normal operating
temperature.

2) Measure distance between tip end of cable adjustment
mark and end of boot (indicated as “a” in figure}.

Standard distance “a”: 0.8 -1.5 mm (0.031 - 0.059 in)

SHIFT SWITCH

INSPECTION & ADJUSTMENT

1) Shift select lever to "N” range.

2} Fix shift switch with groove in shift switch and match mark
on shaft aligned.

3) Check that engine starts in “N” and “P” ranges but it
doesn’tstartin “"D”, 2", ”L” or "R” range. Also, check that
back-up lamp lights in "R” range.

4) If faulty condition cannot be corrected by adjustment, dis-
connect shift switch coupler and check that continuity ex-
ists as shown below by moving select lever.

oiien| 6 | 5| 918 a7 |3]2]:n
p | oo | o—+o0
R O O
N Oo—0 O O
D O O
2 O O
L O O

85F00-7B1-11-5
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1. Front console box
2. Hexagonwrench
3 mm or the like

45F00-7B1-12-1

1. BootNo.2
2. Bootcover

85F00-7B1-12-2

1. Bootclamp
2. Boot No.1
3. Gear shift control lever

60A90-7B1-80-35

1. BootNo.2 3 .
2. Transfer shift control 4. Transfer shift control
lever case cover

3. Transfer shift lever case 5. Boot No.t

60A90-7B1-80-45

1. A/T throttle cable
2. Throttle cam

3. Bracket

85F00-7B1-12-6

TRANSMISSION UNIT REPAIR
OVERHAUL

DISMOUNTING OF TRANSMISSION WITH
TRANSFER

IN CABIN
1) Remove clips at the front of rear console box.

NOTE:
To remove clip, push in its center pin first.

2) Remove screws at the front and clips at the rear, and then
remove front consoie box.
3) Remove boot cover and boot No.2. (if equipped)

4} Remove boot clamp and then remove boot No.1 from
transfer gear shift lever case. (if equipped)

B) With transfer shift control case cover pushed down with
fingers, turn it to counterclockwise and take out shift con-
trol lever. (if equipped)

IN ENGINE ROOM

1) Disconnect negative cable at battery and remove dipstick
and oil filler tube.

2) Disconnect A/T throttle cable from throttle cam and brack-
et.

3} Disconnect wiring harness couplers.

4) Remove starter motor. But don’t disconnect its wiring har-
ness.

5) Remove transmission to engine bolts.
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1,{a)
1. Transfer drain plug
2. Filler and level plug

1. A/T drain plug
2. Front propeller shaft

\, J 1. Outlet hose
* 2. Inlet hose

85F00-7B1-13-4

¥, 1. Wrench
1 2. Drive plate

85F00-7B1-13-5

ON LIFT
1) Drain transfer oil.

NOTE:
if automatic transmission is to be overhauled later on, drain-
ing A/T fluid at this point will facilitate work.

Tightening Torque
{(a): 23 N'm {2.3 kg-m, 16.5 Ib-ft)

2) Before removing propeller shafts, give match marks on
joint flange and propeller shaft as shown in left figure.

3) Remove universal joint flange bolts and take out rear pro-
peller shaft.

4) Likewise, take out front propeller shaft. (if equipped)

5) Remove nut from the end of select cable and E-ring from
bracket to set cable free.

6) Remove select cable bracket by removing its 2 bolts.

7) Remove exhaust pipe No.1 and No.2.

8) Loosen clamps and disconnect oil cooler hoses from
pipes.

NOTE:
To avoid leakage of transmission fluid, plug open ends of oil
cooler pipes and hoses right after they are disconnected.

9) Remove torque converter housing lower plate.

10) Holding drive plate stationary, remove 4 torque converter
mounting bolts with wrench.
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11} Remove engine to transmission nuts.

12) Disconnect ground cable from rear mounting member.

13) Remove speedometer cable end nut and disconnect
cable.

14) Apply transmission jack and take off rear mounting mem-
ber by removing its bolts.

15) With transmission and transfer assemblies held up on
jack, move them rearward and lower them including
torque converter.

85F00-7B1-14-18

WARNING:

Transmission and transfer assemblies may tilt rearward on
jack. It is recommended to use an auxiliary arm of jack for
the purpose of safety.

60A50-7E1-82-28

AFTER DISMOUNTING

WARNING:

Be sure to keep transmission and transfer assemblies hori-
zontal throughout the work. Should they be tilted, torque
converter may fall off and cause personal injury and A/T
fluid may flow out.

1) Remove wiring harness and breather hoses.

2) Remove transfer by removing its 12 bolts.
60A90-7B1.82.38



AUTOMATIC TRANSMISSION 7B1-15

Tightening Torque
{a): 80 N'm {8.0 kg-m 58.0 Ib-ft}
[b): 65 N-m (6.5 kg-m 47.0 [b-ft}

1. Drive plate 4. Bolt(Short}
2. Torque converter 5. Bolt{Long)
3. Automatic transmission 6. Nut

85F00-7B1-15-1

REMOUNTING

WARNING:

When moving transmission assembly with torque convert-
er equipped in it, be sure to keep it horizontal. Tilting it with
its front facing down may allow converter to fall off, where-
by an injury may resulit.

For remounting, reverse dismounting procedure. Use speci-

fied torque as given below and left.

Tightening torque N'm kg-m Ib-ft
manold bats | 50 50 | 360
pipe No2 nuts 60 60 | 430
e M B

e Clamp wiring harness and hoses securely.
® When remounting drive plate, use specified bolts.

Tightening Torque
{a): 50 N'm

5.0 kg-m

36.0 [b-ft

Automatic transmission
Transfer

Engine rear mounting
bracket

Ergine rear mounting
Engine rear mounting
member

gk wN=

85F0Q-7B1-15-2
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85F00-781-16-1

1. Qil pump
2. O/D clutch assembly

85F00-781-16-3

. -

=
k\‘%ﬂﬂm’b’,’%

a0l

1. Retaining ring
2. Brake backing plate

85F00-7B1-16-4

N

85F00-7B1-16-5

DISASSEMBLY OF SUBASSEMBLY

NOTE:

Described here are items including only different standard val-
ues as compared with those of VITARA 1.6L model. Therefore,
with respect to steps before and after what is described and in-
formation not found here, refer to NOTE on the first page of this
section.

OVERDRIVE (PLANETARY GEAR SIDE)

Disassembly

3) With O/D clutch assembly installed to oil pump, apply 4 to
8 kg/cm? air pressure into fluid hole in oil pump and mea-
sure stroke of clutch piston. If it is not within standard
range, replace cushion clutch plate or clutch disc.

Standard stroke of clutch piston:
1.77 - 2.58 mm (0.070 — 0.101 in}

OVERDRIVE (CASE SIDE)

Disassembly
1) Measure clearance between retaining ring and brake back-
ing plate with thickness gauge.

Standard clearance: 0.56 ~ 1.62 mm (0.022 - 0.063 in)

ifitis not within standard range, replace brake disc or brake
plate.

Inspection
e Measure free length of piston return spring.

Standard free length: 15.13 mm (0.596 in)
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1 1. O/Dcase
2. Forward clutch

85F00-7B1-17-1

1. Direct clutch assembly 2. Center support

85F00-7B1-17-3

85F00-7B1-17-5

FORWARD CLUTCH

Disassembly

4) Install forward clutch to O/D case. Apply 4 to 8 kg/cm2 air
pressure into fluid hole at the right of cut in O/D case and
measure movement of forward clutch piston.
Standard forward clutch piston movement:
1.40 - 1.60 mm (0.056 - 0.063 in)
If measured value is not within standard range, use either
1.8 mm (0.071 in} or 2.0 mm (0.079 in} clutch disc to adjust
it to standard value.

DIRECT CLUTCH
Disassembly

1) Install direct clutch assembly to center support and with 4
to 8 kg/cm? air pressure applied to second fiuid hole from
the left, measure stroke of direct clutch piston as shown in
figure.

Standard direct clutch piston stroke:
0.90 — 1.30 mm {0,036 — 0.051 in)

If it is not within standard range, use 3.6 mm, 3.8 mm or 4.0
mm (0.141 in, 0.149 in or 0.157 in) clutch backing plate to
adjust it to standard stroke.

CENTER SUPPORT

Disassembly

3) Apply 4 to 8 kg/cm? air pressure into fluid hole at the ex-
treme left and measure movement of B1 brake {Second
coast brake) piston.

Standard B1 brake piston movement:
0.80 ~ 1.40 mm (0.032 ~ 0.055 in)

If measured value is not within standard range, replace B1
brake plate or B1 brake disc.
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85F00-781-18-1

85F00-7B1-18-2

10} Apply 4to 8kg/cm? air pressure into the second hole from
the left and measure stroke of B2 brake (Second brake)
piston as shown in figure.

Standard B2 brake piston stroke:
1.03 - 1.65 mm (0.041 - 0.064 in)

if measured value is not within standard range, replace B2
brake plate or B2 brake disc.

Assembly

e After installing each retaining backing plate ring, measure
movement of brake piston again.
Standard movement of B1 brake piston:
0.80 — 1.40 mm (0.032 - 0.055 in)
Standard movement of B2 brake piston:
1.03 -~ 1.65 mm (0.041 - 0.065 in)
Ifitis notwithin standard range, itis possible thatring is not
installed properly. Then disassemble and reassemble
again.

VALVE BODY ASSEMBLY
Front Upper Valve Body

Assembly

Assemble each component by reversing disassembly proce-

dure and noting following points.

e Coil outer diameter and free length of each valve spring
should be as listed below. Be sureto use each one of correct
size,

Name of spring Quter diameter Free length
Secondary regulator 17.43 mm 71.27 mm
valve spring (0.681in) (2.806 in)
Cut back valve 6.85 mm 23.00 mm
spring {0.269 in) {0.905in}
Secondary valve 8.58 mm 19.24 mm
spring {0.337 in.) (0.757 in)
Throttle valve 10.90 mm 39.55 mm
primary spring {0.429 in) {1.557 in)

85F00-7B1-18-4
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Lower Valve Body

Assembly

1_ Assemble each component by reversing disassembly proce-

dure and noting following points.

¢ Coil outer diameter and free length of each valve spring
should be as listed below. Be sure to use each one of correct

60AS0-781-130-45

size.

Name of spring

Outer diameter

Free length

Pressure relief valve spring

13.14 mm (0.517 in)

32.14 mm (1.265 in)

TCC (Lock-up) control valve spring

11.40 mm (0.448 in)

32.60 mm (1.283 in)

Valve damping spring

4.97 mm (0.196 in)

20.00 mm {0.787 in)

Low coast modulator valve spring

9.24 mm (0.364 in)

42.35 mm {1.667 in)

Inter coast modulator valve spring

8.80 mm {0.346 in)

35.43 mm (1.395 in)

Ball vaive spring

10.50 mm {0.413 in}

13.70 mm (0.539 in)

By pass valve spring

13.80 mm (0.543 in)

28.90 mm {1.138 in)

Primary regulator vaive spring

17.02 mm (0.670 in)

50.28 mm (1.980 in})

85F0C-7B1-19-2

1. Second brake

accumulator

. Direct ¢lutch
accumulator

. Forward ¢lutch
aceumulator

Coil outer diameter

% Free length
1. Forward ¢lutch

accurnulator
2. Directclutch

accumulator
Second brake

Piston guter diameter 3
accumulator

85F00-7B1-18-5

UNIT ASSEMBLY

33} Apply A/T fiuid to new O-ring and spring and install them
to accumulator piston and install accumulator piston to

transmission case.

Used for Piston outer diameter Spring free length

Upper 43.56 mm

Direct clutch spring (1.715 in)
accumulator Lower 32.20 mm
31.80-31.85mm | spring | (1.268in)

(1.252 - 1.254 in} Upper | 57.18 mm

Forward clutch spring | {2.251in)
accumulator Lower 30.40 mm
spring (1.197 in}

Upper 56.16 mm

Second brake 34.80 - 34.85 mm spring | (2.211in)
accumulator {1.370 - 1.372 in} Lower 18.50 mm
spring (0.728 in)

NOTE:

The free length data of the spring with a shim includes the shim

thickness.




7B1-20 AUTOMATIC TRANSMISSION

1. Transmission
case
2. Adapter case

1. Adapter case

8EF00-7B1-20-2

42-1) Clean mating surface of transmission case and adapter
case and apply sealant to adapter case.

A" sealant: 99000-31160

42-2) Tighten adapter case bolts to specified torque.

Tightening Torque
{a): 42 N-m (4.2 kg-m, 30 Ib-ft)
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SECTION 7C1

CLUTCH

CONTENTS
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Disassembly and Assembly
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GENERAL DESCRIPTION

The clutch is a diaphragrm-spring clutch of a dry
single disc type. The diaphragm spring is of a ta-
pering-finger type, which is a solid ring in the outer
diameter part, with a series of tapered fingers
pointing inward.

The disc, carrying four torsional coil springs, is
positioned on the fransmission input shaft with an
involute spline fit.

The clutch cover is secured to the flywheel, and
carries the diaphragm spring in such a way that the
peripheral edge part of the spring pushes on the
pressure plate against the flywheel {(with the disc
in between), when the clutch release bearing is
held back. This is the engaged condition of the
cluteh.

60A20-7C-1-2

Depressing the clutch pedal causes the release
bearing to advance and pushes on the tips of the
tapered fingers of the diaphragm spring. When
this happens, the diaphragm spring pulls the pres-
sure plate away from the flywheel, thereby inter-
rupting the flow of drive from flywheel through
clutch disc to transmission input shaft.

The clutch pedal position switch is mounted above
clutch pedal. This switch is in the electric circuit of
starting motor, and operates according to move-
ment of clutch pedal. When starting the engine, the
clutch pedal should be fully depressed in order to
turn onthis switch. If the clutch pedal is released or
is not depressed all the way, this switch is OFF and
the starting motor will not run even if the ignition
key is in the START position.
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. Crankshaft
Flywheel

Clutch disg

. Pressure plate
Clutch cover
Diaphragm spring
. Release bearing

. Input shaft bearing
. Input shaft

. Operating cylinder
. Clutch housing

. Release fork
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DIAGNOSIS

Condition

Possible Cause

Correction

Slipping

Improper clutch pedal free travel.

e Worn or oily clutch disc facing.
¢ Warped disc, pressure plate or flywheel

surface.

® Weakened diaphragm spring.

Master cylinder piston or seal cup not
returning.

Replace clutch arm or master
cylinder,

Replace disc.

Replace disc, clutch cover or
flywheel.

Replace clutch cover.
Repair master cylinder.

Dragging clutch

Improper clutch pedal free travel.

Weakened diaphragm spring, or worn
spring tip.

® Rusted input shaft splines.

Replace clutch arm or master
cylinder.

Replace clutch cover.

Lubricate.

® Damaged or worn splines of transmission Replace input shaft.
input shaft.
® Excessively wobbly clutch disc. Replace disc.
e Clutch facings broken or dirty with oil. Replace disc.
® Fluid leakage. Repair or replace.
Clutch vibration ® Glazed (glass-like) clutch facings. Repair or replace disc.
¢ Clutch facings dirty with oil. Replace disc,
¢ Release bearing slides unsmoothly on input | Lubricate or replace input
shaft bearing retainer. shaft bearing retainer.
® Wobbly clutch disc, or poor facing contact. Replace disc.
® Weakened torsion springs in clutch disc. Replace disc.
® Clutch disc rivets loose. Replace disc.
e Distorted pressure plate or flywheel surface. | Replace clutch cover or
flywheel.
® Weakened or loosened engine mounting Retighten or replace
bolt or nut. mounting.
Noisy clutch e Worn or broken release bearing. Replace release bearing.
® [nput shaft front bearing worn down. Replace input shaft bearing.
e Excessive rattle of clutch disc hub. Replace disc.
® Cracked clutch disc. Replace disc.
® Pressure plate and diaphragm spring rattling. | Replace clutch cover.
Grabbing clutch e Clutch disc facings soaked with oil, Replace disc.
e Clutch disc facings excessively worn., Replace disc.
® Rivet heads showing out of facing. Replace disc.
e Weakened torsion springs. Replace disc.

B0A20-7C1-3-1
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Piston return spring
Piston

Seal cup spring
Seal cup

Reservoir

bl ol ol

85F00-7C1-4-1

Piston return spring
Seal cup spring

Seal cup

Piston

To operating cylinder

Wby

85F00-7C1-4-3

pwps

3

Qperating ¢ylinder
Piston spring

Push rod

Hydraulic pressure from
master cylinder

85F00-7C1-4-5

CLUTCH MASTER CYLINDER

WHEN NOT OPERATING

As the piston is pushed to the right shown in the figure by the
return spring force, no hydraulic pressure is generated in the
chamber “a”. The spring force also compresses the seal cup
spring, opening the oil passage between the reservoir and the
chamber "a".

WHEN OPERATING

Depressing the clutch pedal causes the piston to move to the
left as shown in the figure, thereby the piston return spring is
compressed. Then the seal cup, by its own spring force, closes
the oil passage between the reservoir and the chamber “a”.
Immediately after this closure, hydraulic pressure is gener-

ated inthe chamber “a” and itis applied to the operating ¢ylin-
der on the transmission.

OPERATING CYLINDER

When the operating cylinder is not operating, the push rod is
pushed against the release arm only by the piston spring
force.

When it is operating, the hydraulic pressure from the clutch
master cylinder is applied to the chamber “b”. Then the piston
pushes the push rod to move the clutch release arm, causing
the clutch disc to operate.
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Clutch pedal
Clevis lock nut
Clevis

Brake pedal

Pl el s

85F00-7C1-5-1

CLUTCH FLUID PIPE AND HOSE

ON VEHICLE SERVICE
CLUTCH PEDAL HEIGHT

Adjust clutch pedal height by loosening c¢levis lock nut and
turning push rod as shown.

For RH steering vehicle:
Clutch pedal height is normal if clutch pedal is as high
as brake pedal.

For LH steering vehicle:
Clutch pedal height is normal if clutch pedal is as about
10 mm {0.39 in.) higher than brake pedal.

CLUTCH PEDAL FREE TRAVEL

Depress clutch pedal, stop the moment clutch resistance is felt
and measure distance (clutch pedal free travel). Free travel
should be within following specification.

Pedal free travel “a”: 15-25 mm (0.6 - 1.11in.)

P> A
o > )
e
N A
¢ . ¥ [J
\ an 20
0\ 3
1. Clutch master cylinder
2. Clutch pipe 4
3. Ciutch hose
4,

Clutch cperating cylinder

85F00-7C1-5-3

1. Pipe

2. Hose

3. Spanner

U‘ Flare nut wrench

85F00-7C1-5-5

REMOVAL

NOTE:
Do not allow fluid to get on painted surface.

1) Remove dust and dirt from each joint of hose and pipe to
be disconnected and clean around reservoir cap.

2) Take out fluid with syringe or such.

3) Disconnect fluid pipe from hose.

NOTE:
To disconnect pipe from hose, separate them by using flare
nut wrench and spanner so as not to kink them.
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1

L

3, 1a)

3, (a) §

1. Pipe {For RH car}
2. Hose
3. Flare nut

86F0Q-7¢1-6-1

1. E-ring
2. Hose
3. Pipe

85F00-7C1-6-2

SR Wk

Master cylinder ass'y
Clutch pipe
Attaching nut

Clevis pin

Clip

Flare nut

85F00-7C1-6-5

INSPECTION
Check pipe and hose for dent, kink, crack, dirt and dust. Re-
place if check result is not satisfactory.

INSTALLATION
Reverse removal sequence noting following points.

Tighten flare nuts to specified torque,

Tightening Torque
(a): 16 N'm (1.6 kg-m, 11.5 lb-ft)

NOTE:

® For air bleeding of master cylinder alone, it must be removed
from vehicle.
(For procedures of removal and installation of master cylinder
ass'y and air bleeding, refer to CLUTCH MASTER CYLINDER
section.)

¢ Do not allow fluid to get on painted surface.

¢ Do not allow pipe and hose to contact hard against vehicle or
other parts.

# |nstall each clamp securely.

® Install E-ring securely as shown.

o After installation, check clutch pedal free travel and bleed air
from system.

® Check fluid leakage.

¢ Add fluid close to MAX level of reservoir.

CLUTCH MASTER CYLINDER

REMOVAL

1} Clean around reservoir cap and take out fluid with syringe
or such.

2} Remove push rod clevis pin.

3} Disconnect fluid pipe from master cylinder.
NOTE:
Do not allow fluid to get on painted surfaces.

4) Remove master cylinder attaching nuts.

5) Remove master cylinder ass’y and gasket.
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Approx.

>
15 1. Master cylinder

85F00-7C1-7-1

85F00-7C1-7-2

85F00-7C1-7-3
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INSTALLATION

1) To bleed air from master cylinder itself, tilt it as shown in
figure and add fluid into it.
NOTE:
After bleeding air from master cylinder, plug pipe hole in it to
prevent fluid from spilling out of it till pipe is connected.

2) Install master cylinder ass’y and new gasket to body, at-
taching nuts and push rod clevis pin.
NOTE:
Do not reuse gasket.

3) Torque attaching nuts to specification.
4) Connect fluid pipe and torque flare nut to specification.

Tightening Torque
{a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)
(b): 16 N'm {1.6 kg-m, 11.5 Ib-ft)

5} Install push rod clevis pin.

8) Fill reservoir with specified brake fluid and check fluid leak-
age.

7} After installation, bleed air from system and check clutch
pedal free travel. Refer to BRAKE section for air bleeding
procedure.

FLUID INSPECTION

Fluid level should be always between MIN and MAX lines on
reservoir. If fluid decreases quickly, check for leakage, repair
leaky point, if any, and add fluid up to MAX level.

NOTE:

¢ Brake fluid damages painted surface badly. Should it get on
painted surface, remove it immediately and clean surface
thoroughly.

¢ Do not use shock absorber fluid or any other fluid which con-
tains mineral oil. Do not use container which has been used
for mineral oil or which is wet from water. Mineral oil will
cause swelling and distortion of rubber parts in hydraulic
clutch system and water will mix with brake fluid, lowering
fluid boiling point. Keep all fluid containers capped to prevent
contamination,

e Make sure not to use fluid whose container cap was first
opened more than a year ago.
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Reservoir cap
Cylinder

Piston ass’y

Push red

Piston stopper 3

RN

Circlip
Boot
Leok nut
Clevis

LoN®

1. Cirelip
2. Pushrod

85F00-7C1-8-2

1. Piston
2. Cylinder

B5F00-7¢1-8-3
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1. Circlip
2. Pushrod

85F00-7C1-8-5

DISASSEMBLY AND ASSEMBLY CLUTCH
MASTER CYLINDER

DISASSEMBLY

1) Remove boot and then circlip with piston pushed in.

2} Blow compressed air gradually into hole for pipe connec-
tion to remove piston ass’y, using care to prevent it from
jumping out.

INSPECTION
Inspect all disassembled parts for wear or damage and re-
place parts if necessary,

NOTE:
® Wash disassembled parts with brake fluid.
® Do not reuse piston ass’y and circlip.

Inspect cylinder bore for scoring or corrosion. It is best to re-
place corroded cylinder. Corrosion can be identified as pits or
excessive roughness.

NOTE:
Polishing bore of cylinder with anything abrasive is prohibited,
as damage to cylinder bore may occur.

Rinse cylinder in clean brake fluid. Shake excess rinsing fluid
from cylinder. Do not use a cloth to dry cylinder, as lint from
cloth cannot be kept away from cylinder bore surfaces.

ASSEMBLY

NOTE:

Before installation, wash each part in specified brake fluid.

1) Apply brake fluid to inside of piston ass’y and cylinder
body.

2) instalf piston ass’y into cylinder.

3) With piston pushed down, install circlip as shown.
And install boot,.

4) For installation of master cylinder to vehicle, refer to
INSTALLATION described previously.
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1. Clutch operating cylinder

2. Hose
3. E-ring

85F00-7C1-9-1
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CLUTCH OPERATING CYLINDER
REMOVAL

NOTE:
Do not allow fluid to get on painted surfaces.

1) Clean around reservoir cap and take out fluid with syringe
or such.

2) Disconnect fluid hose from operating cylinder.

3) Remove operating cylinder attaching bolts and operating
cylinder. '

INSTALLATION

1} For air bleeding of master cylinder alone, it must be re-
moved from vehicle.
For procedures of removal and installation of master cylin-
der ass’y and air bleeding, refer to CLUTCH MASTER CYL-
INDER section.

2} Apply small amount of grease to rod tip.

"A”: Grease 93000-25010

NOTE:
Don’t allow any grease to be on boot.

3) Install clutch operating cylinder and torque attaching bolts
to specification.

4) Connect clutch fluid hose and torgue union bolt to specifi-
cation.

Tightening Torque
{d): 50 N-m (5.0 kg-m, 36.0 Ib-ft)
(e): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

5} Fill reservoir with specified brake fluid and check for fluid
leakage.

6) Bleed air from system and check clutch pedal free travel.
Refer to BRAKE section for air bleeding procedure.
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ig@ff@j F;%W

1. Boot 5. Cup
2. Pushrod 6. Cylinder
3. Piston ass’y 7. Bleeder screw
4, Piston spring
85F00-7C1-101
85F00-7C1-10-2
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DISASSEMBLY AND ASSEMBLY
CLUTCH OPERATING CYLINDER

DISASSEMBLY

1) Remove boot and then push rod.

2) Remove piston by blowing compressed air into bolt hole
where hose was connected, using care to prevent it from
jumping out.

INSPECTION
Inspect all disassembled parts for wear or damage, and re-
place clutch operating cylinder ass’y if necessary.

NOTE:
® Wash disassembled parts with brake fluid.
® Do not reuse piston cups.

Inspect cylinder bore for scoring or corrosion. It is best to re-
place corroded cylinder. Corrosion can be identified as pits or
excessive roughness.

NOTE:
Polishing bore of cylinder with anything abrasive is prohihited,
as damage to cylinder bore may occur.

Rinse cylinder in clean brake fluid. Shake excess rinsing fluid
from cylinder. Do not use a cloth to dry cylinder, as lint from
cloth cannot be kept away from cylinder bore surfaces.

ASSEMBLY

NOTE:
Before installation, wash each part in specified brake fluid.

1) Assemble piston.

2) Apply brake fluid to piston ass’y and inside of cylinder.

3) Install piston ass’y into cylinder. When inserting it, be care-
ful not to cause damage to lip of piston cup.

4} Install boot and push rod.

5} For installation of operating cylinder to vehicle, refer to
CYLINDER INSTALLATION described previously.
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UNIT REPAIR OVERHAUL
CLUTCH COVER, CLUTCH DISC AND FLYWHEEL

1. Input shaft bearing
2. Flywheel

3. Clutch disc

4. Clutch cover

5. Bolt

6. Release bearing

7. Clutch release fork

8. Boot
9. Clip
10. Clutch release fork support

85F00-7C1-11-1

DISMOUNTING /REMOUNTING
Refer to SECTION 7A of Service Manual mentioned in FORE-
WORD of this manual.

REMOVAL
1. Hold flywheel stationary with special tool {A} and remove
clutch cover bolts, clutch cover and clutch disc.

Special Tool
{A): 09924-17810

S 2. Pull out input shaft bearing by using special tool (B} and

wrench.
(B}

Special Tool
(B): 09923-73210

1. Input shaft bearing

85F00-7C1-11-5



7C1-12  CLUTCH

60A20-7C1-8-1
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INSPECTION

Input Shaft Bearing

Check bearing for smooth rotation and replace it if abnormal-
ity is found.

Clutch Disc

Measure depth of rivet head depression, i.e. distance between
rivet head and facing surface. If depression is found to have
reached service limit at any of holes, replace disc assembly.

Rivet head depth
Standard: 1.6 mm (0.06 in.}
Service limit: 0.5 mm (0.02 in.)

Clutch Cover

1. Check diaphragm spring for abnormal wear or damage.

2. Inspect pressure plate for wear or heat spots.

3. If abnormality is found, replace it as assembly. Do not dis-
assemble it into diaphragm and pressure plate.

Flywheel
Check surface contacting clutch disc for abnormal wear or
heat spots. Replace or repair as required.
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{A}

1. Flywheel
2. Bolt

85F00-7C1-13-1

85F00-7C1-13-3

1. Ciutch cover

86F00-7C1-13-4

INSTALLATION

NOTE:

Before assembling, make sure that fiywheel surface and pres-

sure plate surface have been cleaned and dried thoroughly.

1. Install flywheel to crankshaft and tighten bolts to specifica-
tion.

Special Tool
{A): 09924-17810

Tightening Torque
(a): 70 N'm (7.0 kg-m, 50.5 ib-ft)

2. Using special tool {B), install input shaft bearing to fly-

wheel.

Special Tool
(B): 09925-98210

3. Aligning clutch disc to flywheel center by using special tool

{C), install clutch cover and bolts. Then tighten bolts to
specification.

NOTE:

¢ While tightening clutch cover boits, compress clutch disc
with special tool (C}) by hand so that disc centered.

® Tighten cover bolts little by little evenly in diagonal order.

Special Tools
(A): 09924-17810
(C): 09923-36320

Tightening Torque
(b): 23 N'm {2.3 kg-m, 16.5 Ib-ft)
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4. Slightly apply grease to input shaft, then join transmission
transfer assembly with engine. Referto SECTION 7A of Ser-
vice Manual mentioned in FOREWORD of this manual for
remounting procedure.

NOTE:
Turn crankshaft with wrench from front while inserting trans-
mission input shaft to clutch disc until splines mesh.

*A": Grease 99000-25010

85F00-7C1-14-1
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TIGHTENING TORQUE SPECIFICATIONS

) ) Tightening torque
Fastening portion

N-m kg-m Ib-ft
1. Flare nut 16 1.6 11.5
2. Master cylinder nut 13 1.3 9.5
3. Flywheel bolts 70 7.0 50.5
4. Clutch cover bolts 23 2.3 16.5
5. Operating cylinder bolt 50 5.0 36.0
6. Clutch hose union bolt 23 2.3 16.5

B85F00-7C1-1541

REQUIRED SERVICE MATERIALS

RECOMMENDED
SUZUKI PRODUCT

MATERIAL USE

Clutch master cylinder clevis pin.
Release shaft bushes and seal.
Release shaft arm.

Push rod tip of operating cylinder.

SUZUKI SUPER GREASE A

- (99000-25010)
Lithium grease

SUZUKI SUPER GREASE |

{99000-25210) Input shaft spline front end.

e Clutch reservoir.
DOT3 or SAE J1703 ¢ Clutch master cylinder.
¢ Clutch operating cylinder.

Cluteh fluid
{Brake fluid)

85F00-7C1-15-2

09923-73210 09923-36320 09924-17810 09925-98210
Bearing remover Clutch center guide Flywheel holder Input shaft bearing installer

09925-98221
Bearing installer

85F00-7C1-15-3
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SECTION 7E

DIFFERENTIAL (FRONT AND REAR)

NOTE:
For the descriptions {items) not found in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual,

85F00-7€-1-1
CONTENTS
GENERAL DESCRIPTION ...ttt ettt ettt e e et e e e e e e 7E-2
ON VEHICLE SERVICE ... .. i ittt e et ettt e e e e e e e e, 7E-4
Front Differential Mounting . .....c.uointiiit it et e e e 7E-4
UNIT REPAIR OVERHAUL . ... . e e e e e e e i 7E-6
Front Differential Dismounting . .......uoniniin it e e 7E-6
Front Differential Remounting . ...t e e, 7E-7
Rear Differential Thrust Bolt ... ...t e e e e, 7E-8
85F00-7E-1-2



7E-2 DIFFERENTIAL

GENERAL DESCRIPTION

Front Differential Exploded view




DIFFERENTIAL 7E-3

Rear Differential Exploded view

. Universal joint flange
. Bevel pinion gear set
. Bevel pinion spacer

. Shim

. Rear bearing

. Front bearing

. Qil seal

. Flange nut

OB AWK

9. Rear diff. carrier ass’y
10. Differential pinion
11. Differential gear
12. Pinion shaft No.1
13. Differentiat left case
14. Differential right case
15. Thrust washer
16. Differential side bearing

17. Bearing adjuster
18. Lock plate

19. Pinion shaft No.2
20. Pinion joint

21. Spring washer
22. Thrust bolt

23. Thrust nut

85F00-7E-3-1
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Fal S

Mounting bracket bolt
Maounting bracket R
Differential housing
Mounting front bolt

60A20-7E-5-1

1. Differential housing
2. Mounting front boit

3. Mounting bracket L
4, Mounting bracket bolt

85F00-7E-4-3

1. Mounting bracket

60A20-7E-6-4

1. Mounting bracket R
2. Bush

3. Mounting bracket L
A: Slit alignment 45°

60A20-7E-5-5

ON VEHICLE SERVICE

FRONT DIFFERENTIAL MOUNTING

RIGHT AND LEFT MOUNTINGS

1. Lift up vehicle and turn steering wheel all way to the right.

2. Separate mounting bracket R from differential housing by
removing 3 bolts from its lower part.

3. Remove mounting bracket R by removing mounting front
bolt from its upper part.

4. Remove mounting bracket L by removing upper and lower
fastening bolts.

5. Check conditions of each bush. If it is damaged or deterio-
rated, drive it out with special tools and press for replace-
ment.

Special Tool
(A): 09951-26010
(B): 09951-16080

6. Position slit in each bush as shown when press-fitting it.



DIFFERENTIAL 7E-5

7. Position each bush to bracket as shown.

Length “a”: 0.0 mm (0.00 in.)
“b": 0.0 mm {0.00 in.)
"¢": 0.0 mm (0.00 in.)
"d”: 0.0 mm (0.00 in.)

8. Use following torque for reinstallation.

Tightening Torque
{a): 85 N'm (8.5 kg-m, 61.5 Ib-ft)
{(b): 50 N'm (5.0 kg-m, 36.0 Ib-ft}

85F(0-7E-5-2

REAR MOUNTING

(For front differential carrier)

1. Lift up vehicle and remove mounting assembly by remov-
ing 2 bolts and nuts from differential carrier side and 2 bolts
from cross member side.

2, Check mounting rubber for damage or deterioration and
replace as necessary.

3. Use following torque for reinstallation.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.0 Ib-ft)

4, (a}

Bolt and nut

Differential carrier

Cross member

Bolt

Differential rear mounting assembly

85F00-7€-5-3

A BwN




7E-6 DIFFERENTIAL

60A20-7E-7-1

A: Match marks
60A20-7E.7-2
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J@

1. Mounting bracket bolt
2. Drive shaft flange bolt and nut

85F00-7E-6-3

1. Bolts 1

60A20-7E-7-4

1. Mounting bracket bolt
2. Mounting bracket R
3. Differential housing

60A20-7E-7-5

UNIT REPAIR OVERHAUL
FRONT DIFFERENTIAL DISMOUNTING

1. Lift up vehicle and drain oil.
2. Disconnect breather hose from differential housing.

3. Before removing propeller shaft, give match marks on joint
flange and propeller shaft as shown.

4. Remove propeller shaft flange by removing its 4 bolts and
suspend it with cord or the like.

NOTE:
Transfer oil must be drained before pulling out propelier
shaft.

5. Remove 3 bolts for left mounting bracket and 3 bolts for
drive shaft flange to set left side of differential free.

8. Remove differential rear mounting.

7. With differential housing assembly held with transmission
jack, remove 3 mounting bolts on right end of housing.
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1. Drive shaft joint R
2. Differential housing

3. Transmission jack

4. Screwdriver

60A20-7E-8-1

—

(b}

85F00-7E-7-2

8. Using 2 large screwdrivers as levers, pull out right side
drive shaft joint from differential and dismount housing as-
sembly from vehicle.

CAUTION:
During above work, use care not to cause damage to
drive shaft boot.

FRONT DIFFERENTIAL REMOUNTING

For remounting, reverse dismounting procedure and use fol-
lowing tightening torque.

Tightening Torque
(a): 55 N'm (5.5 kg-m, 40.0 lb-ft}
(b): 50 N'm {5.0 kg-m, 36.0 Ib-ft)

After tightening all fasteners properly, fill hypoid gear oil as
specified and check tightening of plugs with specification.



7E-8 DIFFERENTIAL

REAR DIFFERENTIAL THRUST BOLT

1, (a)

LIIJ/ 2, )

1. Thrust bolt
2. Thrust nut
3. Drive bevel gear

85F00-7E-8-1
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ADJUSTMENT

Thrust bolt, screwed into the differential carrier, is required to
take a certain position relative to the bevel gear in place. This
position is reached when thrust bolt is first tighten specified
torque till its forward end touches the back of the bevel gear
and then backed away 1/4 turn,

This position ofthe boltintroduces the specified clearance (0.2
- 0.4 mm, 0.008 - 0.015 in).

After so positioning the bolt, be sure to secure it by tightening
thrust nut to the specified torque value.

Tighting Torque
{a): 2.0 N'‘m (0.2 kg-m, 1.4 [b-ft)
{b): 85 N'm (8.5 kg-m, 61.5 ib-ft)
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SECTION 8

BODY ELECTRICAL SYSTEM

NOTE:

%1 and 2 of system circuit in this section indicate as shown below.
>*k1; For General & European spec. {Except German spec.)
*2; For German spec.

85F00-8-1-1
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8.2 BOCDY ELECTRICAL SYSTEM

GENERAL DESCRIPTION

The chassis electrical components of this vehicle are designed to operate on 12 volts power supplied by
the battery. The electrical system utilizes negative ground polarity.

WIRING
All chassis low voltage wires are insulated. The insulation is color coded for identification of individual
chassis circuit.

85F00-8-2-1

BODY ELECTRICAL SYSTEM

FUSES AND SWITCHES

FUSES AND MAIN SWITCH

The main fuse box is located on the fender apron panel in the
engine room and the fuse box is installed to underside of the
instrument cover panel. The data and arrangement of each
fuse are as shown below.

CAUTION:

e When replacing a fuse, be sure to use one having a cor-
rect rated amperage.

o Before replacing a fuse, turn OFF every switch of electric

x equipment including main switch.
D \ WIRE COLOR SYMBOLS
B :Black Lg :Light green W/G :White/Green
D Bl :Blue P/B :Pink/Black W/R :White/Red
B/B! :Black/Blue R ‘Red W/Y :White/Yellow
/ B/R :Black/Red V/R :Violet/Red Y :Yellow

/QI? B/W :Black/White W :White Y/B :Yellow/Black
B/Y Black/Yetlow W/B :White/Black Y/BI :Yellow/Blue
G :Green W/BIl :White/Blue Y/G :Yellow/Green

86F00-8-2-2



BODY ELECTRICAL SYSTEM

8-3

For General & European spec.
{Except German spec.)

@ 50A_ABS

@ 154 FI
s B/R »(7
Q 66— »8)
MAIN FUSE O f—6— >
BATT e >
goa | —B8——" &
ABS L e——V/R
t1+4 (O] OF—s——v/m —»23)
HAL I6 - .
Ol enl sor @ O—B/Y—B/Y (M/T), B/R (A/T) ——b@m 1)
H/LALAMP L ¥/B ey oro—p(5))
®isa] 308 | A = Y/B— e o
@| & ¢( — B/W —~B/Bl —— —oro—P{30)
15A
A/C Q(i) — Bl —~ Bl —
[HOe0 TN :
WY 582'5'5' 15A
alQl5 —-———m———b@
@ 60A |Gw’Gj S 20A T
MAIN SWITCH )
20A >@
®15A H/L R | oy
© 154 H/L L WIR ()
e e 2 W/BI —w—)@
@ 30A_LAMP 15A
< wyy

w
W TO GENERATOR

@‘;

30A
BATT TO STARTER
BATTERY | FUSEBOX @ @ @ @
15A | 15A 20A | 20A
154 15A
TAIL | sTop DOOR | cIGAR
FOG | poME | HORN [HAZARD| ‘oek | AacTo
B B 15 | 4SA | 15A | 15A | oe. | 45A | 45A
,¢, ,g [6_COIU TURN |WIPER | REAR |, 228 | SUN | SEAT
METER | BACK |WASHER| DEFG ROOF |HEATER
@@ ® & ® & &

PEORROROREORCRPROIREIPE® Q

To electronic fuel injection main
relay

To small, tail & licence plate light
To stop light & horn

To hazard

To door lock

To cigarette lighter & radio

To ignition coil

To turn signal light & back up light
To wiper & washer

To rear defogger

To heater

To interior light

To headlight {LH}

To headlight {RH)

Te combination meter

To ground

To warning controller

To fuse

To power window

To ABS {If equipped)

To starter

85F00-8-3-1



8-4 BODY ELECTRICAL SYSTEM

For German spec.

@ BA Fl @ To electronic fuel injection main
OO B/R relay
(8) To headlight (LH)
MAIN FUSE 5 T—a—s To headlight {RH)
By ® o }—e— (@) Tointerior light
80A 7
ABS @ Or——8——8 @ To stop light & horn
50A O B V//R (3 Tonhezard
@ Hi/SL_A,_ SIO?A @ Of—B/Y —3B/Y {M/T), B/R (A/T) To rear defogger
Y/B—3—Y/8
To heater
® Hi/sLAR LS%":\P @ S—B/W——B/8H 4 @®
Q Bl —3 . To licence plate light
@ ESIA IO (17 Tosmall & tait {(RH)
I ¥lool 1 To smalt & tail {LH)
w To cigarette lighter & radio
@ 60A IG MAIN SWITCH To ignition coil
P AN G N -
) W/G @) Toturn signal light &
back up light
? HEAD LIGHT w t To wiper & washer
L @A HL R _w ReLay #2 L g Blank
) 154 H/L L ® o0 R/B
T COMB Blank
@30A LAMP RIBI= Sw.
W/Y @ To combination meter
@ 50A_ ABS
RO} To ground
W TO GENERATOR o @ To warning controller
w i®80A v To fuse
g BATT _ TO STARTER R To power window
To sliding roof (If equipped}
BATTERY .__M_+2°A @ @1 Tocentral locking (If equpped)
FUSE BOX .
B To ABS {If equipped})
— ®__@ @ ® ®
g B [0 [oa T aea T BT “ea [ B8 T oo & Tostarter
HEADR-L HORN HAZARD DEEG HEATER
,g ’g, 104 10A 104 20A 15A 10A 154
ucence] TAL TAIL | CIGAR [I1G.COIL| TURN | WIPER
R L RADIQ | METER | BACK |WASMER
l @ @ @
85F00-8-41
MAIN SWITCH
Inspection
Remove steering column referring to Steering Section. And
then remove steering lock/main switch from steering column
referring to Steering Section.
Checking continuity between terminals
Use a circuit tester to check continuity at each switch position.
i
vecolot wv | s Jew|we ey | 8 | 8 | 6 | 6
85F00-8-4-4 Key ™\ Positia
ouT
2 1. Tab L
1 2. Recess ock ©
ACC O——0
IN O——0
ON O o—1—0——0
START | © - O O 0

If any continuity is not obtained, replace main switch.
Reverse removal procedure to install. At installation, position
ignition switch so that its recess is mated with tab on bracket.

85F00-8-4-5



BODY ELECTRICAL SYSTEM 8.5

COMBINATION SWITCH

The turn signal/dimmer switch incorporates the turn signal,
hazard warning, dimmer and passing light switches.

Inspection

1. Disconnect negative cable at battery.

2. Remove lower steering column cover.

3. Disconnect combination switch couplers.

85F00-8-5-1
CONNECTOR
® @ ®© © © 6 6 ®
R |Y/B1B1/BlY/B| Y W/G| B [G/Y]| G R/ W
W/B|G/R| W B1/WB1/RiLbl| R G Bl |R/B
@ ® @ ® @)
 — O
Bl R Gr
B G W
tJ
Continuity between terminals
[ Som—
3SP)
TURN & HAZARD wapEED TYPE
HAZARD_Tofofo] oo} DIMMER & PASS LIGHT OFF oG
R ofo] HI o OFF INT Orolcio] WASHER
TURN] N —ol Lo [Sfo TAIL[STO LO _[CFHo OFF | 1]
{HORN[G N l [ PASS|C] tO{HEAD o] [HI [ofo ON_[o1o]
s G/Rl6/Y|W/G W/Bl R L l l BUR BIINT RELAYLDI
(g | G I Y |Y/w ln/w)n/a A
LUEOEE RISl
B : Black G/R :Green/Red W/B :White/Black
BI : Blue G/Y :Green/Yellow W/ G : White/ Green
BI/B :Blue/Black R :Red Y : Yellow
BI/R :Blue/Red R/B :Red/Black Y/B :Yellow/Black
BI/W : Blue/White R/W : Red/White Y/BI : Yellow/Blue
G : Green W White Lbi  :Light blue
Gr  :Gray
85F00-8-5-2
ILLUMINATION CONTROLLER (If equipped)
2 Inspection
Use a bulb to wire as illustrated.
L BE
als Make sure that illumination controller knob is turned clock-
wise to brighten test light and counterclockwise to darken it.
1. Battery
2. lllumination controller
3. Testlight (12V, 3.4 W}

85F00-8-5:5



8-6 BODY ELECTRICAL SYSTEM

INSTRUMENTS AND GAUGES
COMBINATION METER WIRING

)

L

®

P e e et A ————y

[ AU P FPt

2 @ 30 @ @9 * % *
——te- rm=== - pm——————— "
l
1
ay 51 fg1 I7 g1 o oy |11 |12
Tache |1 [ rueL | e ) >
vETeR |1 {weTeR | {METER @@@m{@ém

@
&

&

L I e

DREEEELS craRNARG® MHRRVVLRHEE GHBRNHHDE GHBOHB®
wiB |0 Y Y Briy v R - w G G \ Rilg|R B
ARV / dY P B 9 YIBLIB|Y W
Alwlél |w AT ¥ NOMEREREUMITII AL
Turn signal pilot light {LH) To generator White/Red To ground Black
Hazard pilot light To ignition switch Black/White To turn signal switch (RH} Green/Yellow
Turn signal pilot light {RH) To 4WD controller Crange/Black To turn signal switch (LH} Green/Red
Qver drive off indicator light (A/T) To coolant temp. sensor Yellow/White To ECM Violet/Yellow
Parking brake warning light Blank To ECM Yellow
“ABS” warning light (if equipped} To oil pressure switch Yeltow/Black To brake fluid level switch Red/Black
Brake warning light To ECM Brown/White Blank Light green/Red
"CHECK ENGINE* light To AIR BAG controller Yellow/Green To ABS controller Red/Blue
9. Power select indicator light {A/T) To A/T controller Pink To parking brake switch Black/Red
10. "AIR BAG” warning light {if equipped) To ignition switch Violet/Red To fuel level gauge Yellow/Red
11. Oil pressure light To illumination controller Black To ground Black/ Yellow
12. Charge warning light To light relay Red/Yellow To ignition switch Black/White
13. “4WD" light To headlight switch Red To rear fog light Yellow/Red
14. High beam light To main fuse White/Blue To A/T controller White/Black
15. llumination light
NOTE:

Whether equipped with * marked parts or not depends on
vehicle specification.

85F00-8-6-1
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TROUBLE DIAGNOSIS

Trouble

Possible cause

Correction

Fuel level meter shows no
operation.

® Meter fuse blown
e Fuel meter faulty
® Fuel level gauge unit faulty
¢ Wiring or grounding faulty

Replace fuse to check for short.
Check meter.

Check gauge unit.

Repair.

Coolant (water} temperature-
meter shows no operation.

Meter fuse blown

Coolant {(water) temperature meter
faulty

¢ Coolant (water) temperature gauge
unit faulty

¢ Wiring or grounding faulty

Replace fuse to check for short.
Check meter.

Check gauge unit,

Repair.

Oil pressure light shows
no lighting.

® Light fuse blown

® Bulb burnt out

® Oil pressure switch faulty
® Wiring or grounding faulty

Replace fuse to check for short.
Repiace bulb.

Check switch.

Repair.

Brake fluid level warning
light (parking brake
light) shows no lighting.

® Light fuse blown

® Bulb burnt out

¢ Brake fluid level switch faulty
¢ Wiring or grounding faulty

Replace fuse to check for short,
Replace bulb.

Check warning switch.

Repair.

Main switch key warning
buzzer shows no sounding.
Applicable to vehicle
( equipped with Iightl>
buzzer

® Buzzer fuse blown
® Buzzer faulty
e Wiring or grounding faulty

Replace fuse to check for short.
Replace buzzer,
Repair.

86F00-8-7-1



8-8 BODY ELECTRICAL SYSTEM

- or K00

B/W

-
ED;}EZ

B/Y

Y/R

— 8

1. To connect fuse

The wire No. s {(16) and

} are same No. as

figure of FUSES

and SWITCHES

{page 8-3, 4}
2. Fuel meter
3. Fuel gauge unit

B/W : Black/White
B/Y :Black/Yellow
Y/R :Yellow/Red

85F00-8-8-1

T. Battery

2. Fuel meter

3. Testlight {12V, 3.4W)
Y/R: Yellow with Red tracer

85F00-8-8-3

F: Full
E: Empty

FUEL METER/FUEL GAUGE UNIT

DESCRIPTION OF CIRCUIT

The fuel meter circuit consists of the fuel meter and the fuel
gauge unit in the tank. Current flowing through the meter coil
is varied to control the movement of the meter pointer.

When the tank is full, the fuel level gauge resistance is de-
creased allowing more current flow into the meter coil caus-
ing the pointer to move to the "F” (FULL) position.

INSPECTION

FUEL METER

1} Remove rear bumper.

2) Disconnect Y/R (Yellow with Red tracer) lead wire going to
gauge unit.

3) Use bulb{12V, 3.4 W} in position to ground above lead wire
as shown.

4} Turn main switch ON.

5) Make sure bulb is lighted with meter pointer fluctuating
several seconds thereafter.

6) If meter is faulty, replace it.

GAUGE UNIT
Use an ohmmeter to confirm that level gauge unit changes in
resistance with the change of float position.

85F00-8-8-4

Position Resistance
E 120 £ 8Q
F 3+2Q
1/2 32.5+£4Q
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1. To connect fuse
The wire No. s { ang
(20)) are same Nb. as
figure of FUSES
and SWITCHES
(page 8-3, 4}
2. Coolanttemp. meter
3. Coolant temp. sensor unit

B/BI: Black/Blue
B/W: Black/White
Y/W: Yellow/White

85F00-8-9-1
3 &%2
YW
N H
1
1. Battery

2. Coolant (water} temp. gauge
3. Testlight (12 V, 3.4 W}
Y/W: Yellow with White tracer

60A40-8-10-4

85F00-8-9-4

COOLANT (WATER) TEMP. METER/SENSOR
UNIT

DESCRIPTION OF CIRCUIT

The coolant {water) temp. gauge circuit consists of coolant
(water) temp. meter and the coolant {water) temp. sensor unit
on the water outlet cap. The sensor unit shows different resis-
tance values depending on the coolant temp. This causes a
current flowing, through the temp. sensor coil to change, con-
trolling the sensor pointer. That is, when the coolant temp.
rises, the gauge unit resistance is decreased with more cur-
rent flowing through the gauge coil, raising the gauge pointer
upward from the “C" position.

INSPECTION

COOLANT (WATER) TEMP. METER

1. Disconnect Y/W lead wire going to gauge unit installed to
intake manifold.

2. Useabulb {12V, 3.4 W) in position to ground above wire as
illustrated.

3. Turn main switch ON. Confirm that bulb is lighted with me-
ter pointer fluctuating several seconds thereafter.
If meter is faulty, replace it.

GAUGE UNIT
Warm up gauge unit. Thus make sure its resistance is de-
creased with increase of its temperature.

Temperature Resistance
50°C (122°F) 190 - 260 Q
80°C (176°F) 55 - 65 Q
100°C (212°F} 25-35Q
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OIL PRESSURE LIGHT
-

1 %2
=Y Q‘;{){rjf DESCRIPTION OF CIRCUIT _ _
LN - The oil pressure circuit consists of the oil pressure switch
\/ installed to the cylinder block and the warning light inside the
1 combination meter.
The oil pressure switch operates in such a way that it is

L— 2 switched OFF when oil pressure is produced by the started en-
Ot

gine and then fed to switch.

Y/B

1. To connect fuse
The wire No. s {(16) and
(20) } are same No, as B/W : Black/White
figure of FUSES and Y/B :Yellow/Black
SWITCHES (page 8-3, 4)
2. Qil pressure light
3. OQil pressure switch

60A20-8-12-1

INSPECTION
OIL PRESSURE SWITCH
Use an ohmmeter to check switch continuity.

During engine running | No continuity obtained (e Q)

At engine stop Continuity obtained (0 Q)

1. To wiring harness
2. Cylinder block

80A20-8-12-4
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9M
(?—(%c@@» De| |-

|
( ‘5!% : ~3
B/R : Black/Red

B/W : Black/White
R/B :Red/Black
V/R :Violet/Red

1. To connect fuses
The wire No. s ( @ ‘ and @ ) are same No. as
figure of FUSES and SWITCHES. {page 8-3, 4}

2. Combination meter

3. Brake fluid level switch

4. Parking brake switch

86F00-8-11-1

85F00-8-11-3

60A20-8-14-3

85F00-8-11-5

BRAKE FLUID LEVEL WARNING LIGHT
(If equipped)

DESCRIPTION OF CIRCUIT

The brake fluid level warning light circuit consists of a brake
fluid level switch installed in the master cylinder reservoir, and
the light (brake fluid level warning light} in the gauge cluster.
Also, this circuit is additionally provided with the parking
brake switch which warns that the parking brake is applied.

OPERATION OF WARNING LIGHT

1. When the engine is stopped the warning light comes on, if
theignition switch is turned ON and the parking brake is ap-
plied.

2. Forthe bulb check, the warning light comes on briefly dur-
ing engine starting regardless of the brake fluid level posi-
tion and the parking brake operation.

3. After the engine is started, release the parking brake. If the
light goes off, the brake fluid level is adequate.

INSPECTION

¢ BRAKE FLUID LEVEL SWITCH
Use an ohmmeter to check switch for continuity. If found
defective, replace switch.

OFF position (float up) No continuity

ON position (float down) Continuity

¢ PARKING BRAKE SWITCH
Use an ohmmeter to check switch for continuity.
If found defective, replace switch.

OFF position

(release the parking brake) No continuity

ON position

{parking brake lever pulled up) Continuity
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{page 8-3, 4}

Light relay #2

Warning buzzer controller
Door switch

DRL controller {If equipped)

AW

B : Black

B/BI : Black/Blue
B/W : Black/White
B/R :Black/Red

No. as figure of FUSES and SWITCHES.

R/B :Red/Black
R/BI : Red/Blue
R/Y :Red/Yellow

e — — X1 k2
roTR0r e [ or | |
1@ (1G9l = o !
[V ) L—--|'| W I l

*2 %1 l | |
| w W : | Riy |
I
B/W I ] L -
! R/Y R/BI i
of
| FRB veHr |
IE: switcH |
_________ -
R7Y
ll AIY > SMALL
R/Y LIGHT
1
‘}/3
] T
B/B! ’;
B/B B/R
¢ v
INTERIOR
LIGHT
1. To connect fuses
The wire No. s { .(18) and 20) } are same

85F0(-3-12-1

85F00-8-12-4

LIGHT REMAINDER WARNING BUZZER

DESCRIPTION OF CIRCUIT

The light warning buzzer circuit is a system to sound the buzz-
er when the driver turns OFF the ignition and door switch
(driver side} turns ON (i.e. driver side door opens) while the
lights are still ON, warning driver to turn off the lights.

INSPECTION

When the warning buzzer does not make sounding, use the
circuit diagram as shown as a reference to check the buzzer,
wiring, etc.

INSPECTION OF WARNING CONTROLLER

First, connect positive {+) terminal of battery to terminal @ of
controller and negative {—) one to @ and @ .

If buzzer emits buzzing sound then, controller is in good condi-
tion. I not, replace.
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ON VEHICLE SERVICE

LIGHTING SYSTEM
HEADLIGHTS
Wiring Diagram
) 1 *1 %1 1 k2 B : Black
—_— T < B/Y :Black/Yellow
et riall NN P/BI : Pink/Blue
TOE=IOHOE=NO} P/W : Pink/White
| 1 !_ —} L J L | R :Red
== = - = R/W :Red/White
w : White
| * W/B : White/Black
W/R W/B! wW/BI ! WBI :White/Blue
. wW/BI W/R W/R :White/Red
L'H‘T‘i"" * Y/R :Yellow/Red
w/B! AN .
PIW 4
A A > W 3 |
HEAD- HEAD-
-2 b COMBINATION g % LIGHT g % LIGHT
] METER {LH) (RH)
Q «©
NN ~§ ~ ~§ L~
Nl!t/ R RIW R/W R
* { f }
P/Bl B ! RIW
' |
Y/R $ R R/W
R W/BR/WR
1 L 11
B OFfF PASS |OT—010
TAIL (O LO [Of0
HEAD OO0 HI G110 - .
T \/ . Toconnect fuses
T w The wire No.s ((9), 19, €3 and )are
oS—s—p— 5 same No. as figure of
~3- FUSES and SWITCHES. (Page 8-3, 4)
B/Y 2. Lightrelay #1
3. Combination meter
4, Headlight
5.

Combination switch

85F00-8-13-1

When the headlights are turned on, so is the small light system. As for the circuit of the small light system,

refer to the following pages.

Trouble Diagnosis

Trouble Possible cause Correction
Only one light does not ¢ Bulb burnt out Replace bulb.
light. ® Fuse blown Replace fuse.
® Socket, wiring or grounding faulty Repair as necessary.
Headlights do not light. & Main fuse and/or fuses blown Replace main fuse and/or
fuses to check for short.
e Lighting and dimmer switches faulty | Check switches.
e Defective light relay Replace light relay.
e Defective diode Replace diode.
® Wiring or grounding faulty Repair as necessary.
Only one beam (“Hi” or ¢ Buib burn out Replace bulb.
Lo") does not light. e Lighting or dimmer switch faulty Check switch.

50G0J-8-16-1




8-14 BODY ELECTRICAL SYSTEM

77
AT
N

1. Ground connection

60A20-8-20-1

85F¢0-8-14-2

©

1. Wall

1 10 m {32.8 ft)

85F00-8-14-3

[A 1 IB .

130 mm 130 mm
{5.12 in} {6.12 in}
X7 - X
d\Y\‘\ \&\

LHHEADLIGHT RH HEADLIGHT
Ia B

1. Cutline {boundary line}

X —X: Horizontal center line of headlights

A —A: Vertical center line of left headlight

B -B: Vertical center line of right headlight
NOTE:
This figure is applicable to left-hand steering vehicle.
Figure should be turned over for right-hand steering vehicle.

85F00-8-14-4

/\z_-A

1. Adjusting bolts
2. Headlight

85F00-8-14-5

Inspection

1) Check lighting and dimmer switches for each terminal-to-
terminal continuity.
Refer to the Section "SWITCHES".

2) The headlight has ground at cowl dash side panel on each
side.

SETTING HEADLIGHT BEAMS

{Standard Procedure)

Before setting headlight beams, adjust air pressure of each
tire as specified respectively. Bounce each corner of vehicle by
hand to settle its balance. Then move it over a flat surface. For
headlight beam setting, some different methods and instru-
ments are in use now, e.g., screen method using a focusing
tester, etc. But method described here does not use such tes-
ter.

Inspection

Unless otherwise obligated by local regulations, align head-
light beams according to following procedure.

1) Set a blank wall 10 m (32.8 ft) ahead of headlights.

2) Light headlights {low beam) and check their beams proj-
ected on the wall. They should correspond to shadowed
portion in figure.

NOTES:

# The beam adjustment should be carried out with one driver
{75 kg or 165 Ib) aboard.

* When servicing headlight beam leveling system equipped ve-
hicle, set its leveling switch to “0” with ignition ON.

HEADLIGHT ADJUSTMENT
When adjusting headlight beam {vertical and horizontal), turn
adjusting bolts.
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DIM-DIP SYSTEM

W/R  welow i B/W
h W/BI W/R
P/W vi I W/BI 4 4 ~—%
s\é } é f 3 (LH) (RH)
o ? \7 1 K 2 - b 2
N ¥ R R/W RIW /
R/Y R R
rRiBI | iﬁ L l R/W — -8/W— 8
P/BI B | RIY o]
R R/W — L v/8
Y/R——ep Y/R
_— — Y/B
v 4 ¥ ¥ i 1
G R W/BR/W R J}
D ) 9
L] O=0 (] -0
Eﬁo OTOTH B
B |
W
p— 1 5 Y/B
A A A

1. To connect fuse
The wire No.s { , @ and. } are same No. as

figure of FUSES and SWITCHES (Page 8-3, 4) B : Black W :White
2. DIM-DIP controller B/W : Black/White W/B : White/Black
3. Combination meter G : Green W/BI : White/Blue
4. Headlight P/Bl :Pink/Blue W/R : White/Red
5. Combination switch P/W : Pink/White Y/B :Yellow/Black
6. Lightrelay #1 R : Red Y/R : Yellow/Red
7. Lightrelay #2 R/BI :Red/Blue
8. Combination meter R/W :Red/White
9. Oil pressure switch R/Y :Red/Yellow

85F00-8-15-1

Role of this system is to dim out low beam of headlights which light when engine is started and lighting
switch is set to small light position.

Should anything go wrong with this system, check controlier by measuring D.C. voltage between
Red/White lead (headlight low beam side) and ground as shown by broken line in figure above with engine
running and lighting switch set to small light position.

If measured voltage is out of specification {about 6V}, replace controller.

If controller is in good condition {i.e., measured voltage is about 6V), check wiring, etc. while referring to
above circuit diagram.

If headlights remain on even when engine is at a stop and lighting switch is turned OFF, replace controller.

NOTE:
Dim-dip controller is located under instrument panel at the right of steering column.

85F00-8-15-4
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DAYTIME RUNNING LIGHT SYSTEM (if equipped)

i
1
73 @ @9/
1
W/R W/B| W}"BI [
W/BI W/R
wa W/Bl A . rY B/W
2“"""% f ~5 ~ e R %2
, f 3
Nk ¢ R R/W R/W &
4’ R l R / oIL
R + R/W —~ £
i P/Bl— —wW/R —» GENERATOR
P/Bl B —0/W —* COMBINATION
R Y/B METER
Y/R t R/G
L 14 vie
R W/B R/W R
D A AN
-y
W :
A 54
1. To connect fuse
The wire Nos (16}, @3 and ) ) are same No. as B :Black W :White
fi_gure of FUSES and SWITCHES (Page 8-3, 4) B/W : Black/White W/B :White/Black
2. Lightrelay #1 O/W : Orange/White  W/BI : White/Blue
3. Indicator light P/Bl :Pink/Blug W/R :White/Red
4. Headlight P/W : Pink/White Y/B :Yellow/Black
8, Combination switch R : Red Y/R :Yellow/Red
6. DRL controller R/G :Red/Green
7. Oil pressure switch R/W : Red/White

85F00-8-16-1

With this system, low beam of headlights and small lights turn ON when the engine is started and they turn
OFF when it is stopped.

This system is so designed that the lighting switch has a priority. That is, when the lighting switch is set
tothe small light position while the engine is running and this system is at work {headlights and small lights
are ON), only small lights remain ON and headlights turn OFF.

When a trouble has occurred in this system, check and correct it according to the following flow chart.

Check that daytime running light controller makes “clicking”
sound just when engine starts running.
[

l
[ Clicking” heard |

| Check headlights

[ Turn on headlight switch |
|

No “clicking”

[ Check oil pressure warning light |

1
[Does not come ON |

Headlights

Headlights
come ON

Check Yellow/Black

['Replace controller |

do?\'not come lead wire, replace

oil pressure switch
if necessary

Check headlight
circuit
NOTE:

Daytime running light controller is located under instrument panel at the right of steering column.
85F00-8-16-4

Check Black lead wire connected
to controlier
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HEADLIGHT BEAM LEVELING SYSTEM (If equipped)

This system consists of the headlight leveling switch and headlight leveling actuator. It is used to lower
both headlight aiming angles from the initial setting level by operating the leveling switch on the instru-
ment.

NOTE;
When inspecting and adjusting the headlight beam, make sure to set the leveling switch to the "0” position
with the ignition switch “ON”, or down stroke from the initial setting level will be reduced.

OPERATION

The headlight leveling actuator is mounted behind headlight assembly and connected to the headlight re-
flector. When the headlight leveling switch knob is turned, the headlight leveling actuator operates and it
changes the headlight aiming angle according to the position selected by the leveling switch knob.

Headlight leveling switch
Headlight leveling unit {actuator}
Headlight

Headlight leveling unit shaft

P wn

Switch . o
position Headlight beam level Stroke "A

0 Initial setting level —_—

1 -

9 -

3

4 Max. down level Max. 3.6 mm {0.14 in)

86F00-8-17-1
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HEADLIGHT BEAM LEVELING SYSTEM CIRCUIT

The diagram below shows the headlight beam leveling system circuit. The circuit inthe area shown as “5”
indicates the beam’s "down” leveling operation. The circuit in area ”6" indicates the beam’s “up” leveling
operation.

w1 %2
:!3 il 2|
——n = —_—-_—__.‘ ’_' - -
' : i
15 ‘5, ! — L :
C " 1 —R-C—Y /Bl-d—Y f-O—R-fr
- " 4 — i : ] -
:: L ! i
LT R i .
1 v H |
[ R [CEPEEee = 1
\ B ] 1
! " !
: M t
Lls W |
i ! % 1
| o |
| 1
| 3 B8 | J
:
" b
e ‘o
Lg/wW = Lg/wW
S T
Lg/R 3
Lo/ Y i % % Lo/6 -——J
23 “6; 2 ??r
1
WY t B
L1
¢ |O10
o0
g§—2 |0
3 O O
O T
Al
A l
]
K
:
1. To connect fuse \é'VIRE C_%Il‘ac::
The wire No. { or @) BI :Blue
is same No. as figure of Br ‘Brown
FUSES and SWITCHES G :Green
2. Headlight leveling Lg :Light green
actuator (RH) R ‘Red
3. Headlight leveling w ‘White
actuator (LH) Y Yellow
4. Relay B/Bl :Black with Blue tracer
5. Relay Lg/B Light green with Black tracer
6. Motor Lg/W :Light green with White tracer
7. Contact switch Lg/Y Light green with Yellow tracer
8. Headlight leveling W/G :White with Green tracer
switch ass'y Y/Bl :Yellow with Blue tracer

85FQ0-8-18-1
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8-19

SMALL, TAIL AND LICENSE PLATE LIGHT

WIRING CIRCUIT

For General & European spec. {Except German spec.)

The wire No.s ( 17, (19,

figure of FUSES and SWITCHES (Page 8-3, 4}

@ and ) are same No. as

-2
RIY il RIY R{Y =y
+
R/YorR L
R.'Bll.q:{jc" :? RIY =4 R}G
RIY
¢ sravy +—R/Y + RIY RIY =6 +
FE RIY RIY R/8I R/G RIY
TAIL {015 v . Py PS
HEADIOIONO CIGARETTE A/T 7
| BI/G R/Y LGHTER CONTROLLER ®/Y ._3)
w N? 4; RIY
4
P ey g —
8 8
F F B RIY o o RIY
B 8
L J
$ B
» 3 : ;
1
For German spec. only 1 !
&yBI RIG  R/Y
LR/Y & R/Y YA S—
A/G 46 I
R/G
R/Bl-((; %
B/81 R/G R/Y
£ 4 A
6 7
i e (EJ)/ \(EJ)
¥ + Aby
ol o R i
4} g
8
1 ’HF R/Y Ay
| 1 8
i B 9
8 B
1. To connect fuses 9 é

2, Light relay #2 B : Black
3. Combination meter B/Bl : Black/Blue
4. Front small light (LH) BI/G : Blue/Green
6. Frant small light (RH) G : Green
6. Rear tail light (LH} R/B :Red/Black
7. Rear tail light (RH} R/BI Red/Blue
8. License plate light (LH)} 2’3 : Eed/\?'ﬁe”
9. License plate light (RH} V\.‘: V\f:{ eliow
10. DRL controller {If equipped} vhite
85F00-8-19-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Lights do not light. ® Main fuse and/or fuses blown Replace main fuse and/or

® Light relay faulty
& Lighting switch faulty
® \Wiring or grounding faulty

fuses to check for short.
Replace light relay
Check switch.

Repair as necessary.

85F00-8-19-5
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TURN SIGNAL AND HAZARD WARNING LIGHT
WIRING CIRCUIT

%2 %11
=T or rET
@) a7z (13
UaZl” "vxEa 1. To connect fuses
Y The wire No. s { . and @ } are same No.
W/G as figure of FUSES and SWITCHES
| I {Page 8-3, 4)
2. Combination switch
HAZARD{OTOTC| JO10 2 3. Turn signal and hazard
=) | warning relay
TURNIN o0 4. Combination meter
L1010 5. Front turn signal light {LH}
‘T T 6. Frontturn signal light (RH)
I I 7. Rear turn signal light (LH}
G/R G/Y ——-——-l 8. Rear turn signal light {(RH}
i l
1 T G YW 3
G/R G/Y l / B :Black
* ’F G : Green
G/R :Green/Red
G/R G/Y G/Y :Green/Yellow
W/G : White/Green
H +_ Y :Yellow
N Y/W : Yellow/White
G/R G/R GiR G’i:f G/Y
44 E@ GiY ?Jﬁ
B
QL |[IR® Dl |©
b 6/
$ F g P $
B N B
G/Y
B L
t.la Giv -
8
~N®@ ®
Y T
B 8
% ;L xL # 2
85F00-8-201
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Flashing rate high or slow, ¢ Wiring or grounding faulty Repair
only one side flashes. e Wrong bulb or setting different Replace.
wattage bulb
¢ One of light bulbs burnt out on the Replace.
right or left side of the front or rear side
e Defective turn signal and hazard Replace.
warning relay
e Opencircuit or high resistance existing | Repair.
between turn signal and hazard
warning switch and lights on one side
No flashing on either side. ¢ Blown fuse on turn signal and hazard | Replace.
warning circuit.
® Opencircuit or high resistance existing | Repair.
between battery and switch
e Defective relay Replace.

85F00-8-20-4
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BACK UP LIGHTS
WIRING CIRCUIT

Fr=sa 9 r—m—y

POB

To connect fyse

The wire No's { and @ ) are same No. as figure
of FUSES and SWITCHES (Page 8-3, 4)

Bl 1 2. Back-up light switch <M/T>
RN VO ___L_________ 3. Shift switch <A/T>
2. 1 ‘! 3{ _! 4. Back up light {LH}
\r 4 m :(dn n l 5. Back up light {RH})
y Lo Jow ' 1 [ oo
T b H B : Black
| I | Bl :Blue
L_ i 2 L__.______ 4 Br/R : Brown/Red
S - R :Red
<M/T> BLIR <A/T> Y : Yellow
Br/R
:
——r—
4 R F‘E
5
B
8 4
B
85F00-3-21-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Back-up lights do not light. ® Fuse blown Replace fuse to check for
short.
¢ Back-up light switch faulty Check switch,
® Wiring or grounding faulty Repair as necessary.
85F00-8-21-3
STOP LIGHTS
WIRING CIRCUIT
1
G
2 /3 1. Toconect fuse
- L T s - The wire No, { ) is same No. as figure
!" P j, !_ -] of FUSES and SWITCHES. (Page 8-3, 4)
] " [ " '_“Jj 2. Stop light switch <M/T>
n«" S o 3. Stop light switch <A/T>
| + [ - ' 4. Stop light {LH)
R A B S 5. Stop light (RH)
<M/T> <AfTs> 6. High mounted stop light
G/W
1 (B; :glack
claregn
| T ] G/W : Green/White
G/W G/W Giw
G/W TRAILER
+—GIW—-«—GIW
4 GiW 5 6

i

i}-—-—m

i

86F00-8-21-4
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TROUBLE DIAGNOSIS

Trouble

Possible cause

Correction

Stop lights do not light.

® Fuse blown

e Stop light switch faulty
e Wiring or grounding faulty

Replace fuse to check for
short.

Adjust or replace switch.
Repair as necessary.

Stop lights stay on.

e Stop light switch faulty

Adjust or replace switch.

60AZ20-8-24-1

INTERIOR LIGHTS
WIRING CIRCUIT

&

!
o Lo " o
Hv

§ p—@—%—-é—«—é—o—é
|

*—,”g
A

@
—_
=

=2}
Rkt o

1. Toconnect fuses

The wire No. { }is same No. as figure
of FUSES and SWITCHES (Page 8-3, 4)
Spot light

Room light

Diode

Door switch (Front LH)

Door switch {Front RH)

Door switch {Rear RH)

Door switch {Front LH)

Back door switch

DONOO AWM

B : Black
B/B! :Black/Blue
B/R :Black/Red
W White

85F00-8-22-2

TROUBLE DIAGNOSIS

Trouble

Possible cause

Correction

Interior light does
not light.

¢ Fuse blown

e Switch faulty
e Wiring or grounding faulty

Replace fuse to check for
short.

Check switch.
Repair as necessary.

B0A20-8-26-2
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CIGARETTE LIGHTER AND RADIO
WIRING CIRCUIT

k2 %1 CIGAR LIGHTER RADIO ®1

117 s A S P
|1 |
| |
| [
- L

@ﬁ 29 el

| k2 >I<1l

|

'
W
—h-
w T, >~
]
R/Y
or

| W/B l
r— - s | | R/S] CO:B_ 1
COMB. R/B | [ R/B SWITCH
= SWITCH Ej_._g l l:lj_g |
L A e %

{
B
g Lg/R Gr/B gy é
1. Te connect fuses

The wire Nos(@ @ and .)aresame No. as l

figure of FUSES and SWITCHES (Page 8:3, 4} 5 & 7 8

2. Light relay #2
3. Cigarette lighter
4. Radio B : Black R/B :Red/Black
5. Front speaker (LH} Gr  : Gray R/B| :Red/Blue
6. Front speaker (RH}) Gr/B : Gray/Black R/Y :Red/Yellow
7. Rear speaker (LH) Lg :Lightgreen W :White
8. Rear speaker (RH) Lg/B : Light green/Black  W/B : White/Black
9. DRL controller (If equipped) Lg/R : Light green/Red
85F00-8-23-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Cigarette lighter /radio ¢ Fuse biown Replace fuse to check for
{optional) do not work. short.
® |gnition switch faulty Check switch.
¢ Wiring or grounding faulty Repair as necessary.

85F00-8-23-4
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WINDSHIELD WIPERS (FRONT WIPER)

The windshield wiper is 3-speed type and the windshield washer is equipped with a separate-type washer
pump.

Front wiper motor ass’y
Front wiper link ass’y
Wiper arm ass’y

Wiper blade ass’y
Washer pump ass’y
Washer tank ass’y
Washer nozzle

1.
2.
3.
4.
5.
6.
7.

85F00-8-24-1
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DESCRIPTION OF CIRCUIT

The circuit is designed so that when the wiper switch is turned OFF the wiper blades automatically return
to their specified rest positions. In figure below, when the wiper switch is turned ON with the ignition switch
ON, current is supplied continuously from the battery (via lead Y/Bl-switch—lead Bl or BI/R) to the motor,
running the motor to move the blades.

The gear-and-linkage mechanism, which converts the rotary movement of the motor to the wiping move-
ment of the blades, has a contact plate on the shaft of its output gear.

The piate serves to connect the contact Py to the contact P1. Although the plate thus serves to make and
break the circuits containing the contacts Pg, P4 and P, the wiper motor makes its rotation completely inde-
pendent of this plate rotation. When the wiper switch is turned OFF (the switch is set to the OFF position)
with the blades positioned at the rest positions, current supply is cut, causing the motor to stop with the
blades staying at the same positions.

Even when the wiper switch is turned OFF (the switch is set to the OFF position} with the blades positioned
otherthan at the rest positions, current is still supplied, though intermittently, through a different path from
the battery (via lead Y/Bi~contact Po~contact Pg~lead Bl/W-switch (OFF position)-lead Bl) to the motor.

Thererfore, the motor can still rotate supplied with this intermittent current, causing the blades to return
to the rest positions.

As soon asthe blades have returned to their rest positions, the plate connects contact Py to contact Py, caus-
ing current to be shunted around the motor.

When current is no longer supplied to the motor, a counter electromotive force is generated in the motor
armature, causing a current to flow through the motor-and-shunt circuit so that the motor is stopped with
the blades staying at the specified rest positions.

When wiper switch is turned OFF with the blades When wiper switch is turned OFF with the blades
positioned at other than the rest position. positioned at the rest position.

Battery

Main fuse
Fuse

Wiper switch
Wiper motor
Contact plate

PP wN

85F00-8-25-1

INTERMITTENT WIPER RELAY CIRCUIT (if equipped)

When the wiper switch is set to the intermittent position with the ignition switch ON (the condenser is
charged at this time), current from the battery flows th rough the Y/Bl wire, generates magnetic force in the
coil in the relay and causes the switch in the relay to turn ON. Then current is transmitted in the sequence
of Y/BI, BI/W, wiper switch and BI, and causes the wiper motor to rotate (meanwhile, the condenser dis-
charges). By the time the wiper motor makes one rotation and the contact plate in the motor comes to the
automatic stop position P+, the condenser in the relay has finished discharging (no magnetic force in the
coil in the relay). Then the switch in the relay turns OFF and the wiper stops. They remain that way until
the condenser is fully charged. As soon as the condenser begins discharging after being fully charged,
magnetic force generated in the coil in the relay causes the switch to turn ON. As described above, intermit-

tent operation of the wiper motor is controlled by charging and discharging of the condenser.
@5F00-8-25-5 ’
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WIRING CIRCUIT
X1 v *2 t. To connect fuseg
it The wire No.s (19 and @2) } are same No.
[ N @ 1 as figure of FUSES and SWITCHES (Page 8-3, 4}
bl i j - 2, Combination switch
3. Wiper motor
I 4. Wiper return switch
5. Washer motor
) Wﬁl 6. Wiper intermittent relay
OFF o0 B :Black
] Bi : Blue
INT Or1O[010 BI/B :Blue/Black
Lo 1C70 BI/R :Blue/Red
HI |40 81/W : Blue/White
o Y¥/Bl : Yellow/Blue
uﬁgm AO
"{ ; H Y/B1
81
Bl1/8B
Bl/R{ B
3 Bl/wb 5
- o)
o
Q 4
85F00-8-26-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction

Wiper malfunctions or does
not return to original

Wiper fuse blown

Replace blown fuse to
check for short.

position. e Wiper motor faulty Check motor.
e Wiper control switch faulty Check switch.
¢ Wiring or grounding faulty Repair.
Washer malfunctions. e Washer hose or nozzle clogged Repair.
¢ Washer motor fauity Check motor.
e Wiper control switch faulty Check switch.
e Wiring faulty Repair.

64B40-8.27-1

INSPECTION
A. Wiper/washer Switch

Use a circuit tester to check switch for each terminal-to-terminal continuity.

3SPEED TYPE

WIPER
OFF oto
INT O+O | OTO| WASHER
Lo o OFF
HI _{O] on jofo v/8] B
81/N|BI/R Lbl B1
INT RELAY 5 Blaok
B1/R|Bl/W B Lbl g:m;g{ﬂ:ﬁmm
Y¥/B Bl Lbl  :Light Blue
Y/B : Yellow/Black

85F00-8-26-5
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Y/BI Bi
© € le
BI/W
BI/R
o \
Bl : Blue
BI/R :Blue/Red
BI/W : Blue/White
Y/BIl : Yellow/Blue
60A20-8-30-1

1. Battery
2. Wiper motor
3. @ -Red lead
4. © -Black lead
5. Jumper

BI : Blue

BI/R :Blue/Red
BI/W : Blue/White
Y/8Bl : Yellow/Blue

60A20-8-30-2

1. Commutator
2. Sand paper

60A20-8-30-3

60A20-8-30-4

60A20-8-30-6

B. Wiper Motor

1) Asillustrated left, use a 12V battery to connect its (+) termi-
nal to Blue terminal, and its {-) terminal to Black lead cord.
If motor rotates at a low revolution speed of 45 to 55 rpm,
it is proper. As for high speed check, connect battery {+) ter-
minal to Blue/Red terminal, and its {-) terminal to Black
tead cord. If motor rotates at a high revolution speed of 68
to 78 rpm, it is proper.

2} Testing automatic stop action

Connect battery (+) terminal to motor Yellow/Blue termi-
nal, and {(-) terminal to Black lead cord, respectively. Use a
jumper to short Blue/White and Blue terminals to each oth-
er to check whether motor shaft stops at a given position.
This position must conform to start position. Stop motor
again and again with the jumper to confirm that it stops at
the same position.

3} Checking brush and commutator
Use a circuit tester to check Blue terminal-to-Black lead
cord continuity. If continuity is poor, check brush-to-com-
mutator contact area for proper condition.
When the area is fouled, use a cloth wetted with gasoline
to clean the area. When surface of the area is coarse or
burnt, use a sandpaper to smooth it.

NOTE:

When reinstalling wiper motor, fit brush into each brush holder
and hook brush lead wire around holder beforehand. After rein-
stalling it, release each brush.

When installing wiper motor cover, be careful of its notch posi-
tion to assembile it to specified position.
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60A20-8-31-1

1. Coupler
85F00-8-28-2
WIPER
QFF [sile)
INT OOl0f0! WASHER
| LO [oe OFF-1 17 ]
HI 010 ON_jof0]
L‘I_ET HELAY[-"
W ;
3 G 81
| L ——
B : Black
+ - Bl  :Blue
BI/R :Blue/Red
BI/W : Blue/White
Lkl :Light Blue
Y/B :Yellow/Black
85F00-8-28-3

1. Crank arm 1

/
K ]on
O = o

60A20-8-32-2

C. Washer Pump
Connect battery {(+) and (-} terminals to pump (+) and () termi-
nals respectively to check the pumping rate.

D. Intermittent Wiper Relay Circuit (if equipped)
1. Disconnect wiper & washer switch coupler.

2. Turn wiper switch to "INT” position.

3. Connect {+) cord and {-) cord of 12V battery to coupler ter-
minals as shown left. If an operating sound is heard from
relay, it is at work properly.

INSTALLATION

Wiper Motor, Linkage and Arms

1. Install wiper linkage.

2. Install wiper motor into position.

3. Connect electric connector to motor.

4. Turn ignition switch ON. Set wiper switch to ON position,
and then to OFF position.
Thus make sure that crank arm is positioned as shown left.

5. Install wiper arms.
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REAR WINDOW WIPER AND WASHER (If equipped)

The rear window wiper is of the one-speed type, and its washer is equipped with a separate-type washer
pump.

WIRING CIRCUIT

“““““““ — 1\ — 1. To connect fuses
[ 1 I T The wire No.s (@) , (18 , (18 and €D )
] | @ l are same No. as figure of FUSES and
W or ] SWITCHES {Page 8-3, 4}

Light relay #2
| t

fadiad

Rear wiper and washer

I switch
Wiper return switch

| Wiper motor

Washer motor

DRL controller {If equipped}

w W { R/Y
| | 2 |

S ]

Nema

t B : Black
Y/B1 [Yorwe L ra —p Some | B/G :Black/Green
7 i BI/G :Blue/Green

[ [~ ————————— s o] : Orange
WASHERE | WIPER AL B R/B :Red/Black
HWIPER SW| SW R/BE :Red/Blue

y R/Y :Red/Yellow
OFF OA W 1 White
ON Y/Bl :Yellow/Blue
OFF

ON

Y/8I cl, I—B/G

OFF

HO

Q ~\ |—3
ON O+0

O

QI0Q

r_‘ syGg — s
5
8
B é
4
85F00-8-291
DESCRIPTION OF CIRCUIT AND TROUBLE
DIAGNOSIS
Refer to "WINDSHIELD WIPER"” section.
50G00-8-32-4

INSPECTION

A. Wiper And Washer Switches
Use a circuit tester to check switches for continuity.

=
)

Wahser & Wiper | Wiper |Y/BI] O [BI/G|B/G|R/Y[R/G
OFF OO
OFF
_ , ON o0
1. Rear wiper O_

B/Y Black/Yellow R/Y :Red/Yellow  and washer OFF OO O
G :Green W :White switch ON
O  :Orange Y  iYellow 2. Connector ON O—0 O

85F00-8-29-5
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9 B. Wiper Motor

1) As shown left, use a 12 V battery to connect its {+} and {-)
terminals to the Orange terminal and Black lead cord re-
spectively. If motor rotates at a range of 38 to 46 rpm, it is
proper.

1. Battery
2. Wiper motor

1 3. ¢ terminal-to-Orange terminal
4, & terminal-to-Black cord

60A20-8-38-1

2} Testing automatic stop action
Connect battery (+) and (-) terminals to motor Yellow/Blue
terminal and Black lead cord respectively.
Use a jumper to short Orange and Blue/Green terminals to
each other to check whether motor shaft stops at a given
position. Use jumper to make sure again and again that
shaft stops at the same position.

3) Checking brush and commutator
Use a circuit tester to check Orange terminal-to-Black lead
cord continuity. If continuity is poor, check brush-and-com-
mutator area for proper contact condition.
If fouled, clean the area with a cloth wetted with gasoline.
If surface of the area is coarse or burnt, smooth it with a
sand-paper.
{Refer to "FRONT WIPER MOTOR"” Section.)

Battery

Wiper motor

Battery & terminal-to-Yellow/
Blue terminal connection

Battery S terminal-to-Black

cord connection

5. Jumper (Orange terminal-to-
Blue/Green terminal connecting)

Eal S o Al

60A40-8-38-2

4) Crank arm position

— Make sure that crank arm is positioned as illustrated when
switch is set to automatic stop position.

i not, repair wiper mator.

80A20-8-38-4
C. Washer Pump
In the same manner as with the windshield washer pump,
check the pumping rate.

B0A20-8-38-5
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REAR WINDOW DEFOGGER (OPTIONAL)

The optional rear window defogger system has horizontal ceramic silver compound elements and two ver-
tical bus bar. The system is operated by the defogger switch in the instrument panel.

ke or ] 1 %2
r=- =9 _— e — — — =
(@O r P
LV eyl 1 | ((L—-:)f @
) L
. VO arv |1 aly
OFF | [
é I \_H_ /—4
ON 1O | - [ 1. To connect fuses
I l * The wire No.s (1D ,(19) 19 and (19 ) are same
J I No. as figure of FUSES and SWITCHES. (Page 8-3, 4)
R/W B [ COMB 2. Rear defogger switch
y 3. Rear defogger
8 ’&’ |E]"5 SWITCH | 4. Light relay #2
4 [ 5, DRL controller {If equipped)
i R/Y B :Black
b OF —— ] R/B :Red/Black
B | R/B R/W : Red/White
R/Y :Red/Yellow
Lo W :White
Y/G :Yellow/Green

85F00-8-31-1

TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Defogger won't werk, e Defogger switch faulty Check switch.

¢ Defogger heat wire faulty Check heat wire.
¢ Wiring or grounding faulty Repair as necessary.

60A20-8-32-4

5 INSPECTION
Y/G |R/W | B (R/G) R/Y Defogger Switch
Use a circuit tester to check defogger switch for continuity. If

OFF o_@_o
o | otogo | “T°

Y/G :Yellow with Green tracer
R/W :Red with White tracer

B ‘Black

R/G :Red with Green tracer
R/Y :Red with Yellow tracer

switch has no continuity between terminals, replace.

80A40-8-33-1
Defogger wire
NOTE:
s ® When cleaning rear window glass, use a dry cloth to wipe it
along wire direction.
¢ When cleaning glass, do not use detergent or abrasive — con-
taining glass cleaner.
/ 2 * When measuring wire voltage, use a tester with negative
] ;: ;'_Iia;o‘;i’e probe wrapped with a tin foil which should be held down on
3. Tester probe wire by finger pressure.

B0A20-8-33-2
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At center

g

e

J

@

]

d

LY

1

Good

r

B
I
o
<

Broken
wire

L

0V

Broken
}"\, wire
oV

1. Voltmeter

1. Checking wire damage
a. Turn main switch ON.
b. Turn defogger switch ON.
¢. Use a voltmeter to check voltage at the center of each
heat wire, as shown.

80A20-8-33-3

Lte——————— Several volts

0 voit

Snawmn

60A20-8-33-5

60A20-8-34-1

Masking tape
Wood spatula
Broken wire

Repair agent

PN

60A20-8-34-2

Voltage Criteria
Approx. 5V Good {(No break in wire)
Approx. 100r 0V Broken wire

If measured voltage is 10 V, wire must be damaged between
its center and positive end. If voltage is zero, wire must be
damaged between its center and ground.

2. Locating damage in wire

a. Touch voltmeter positive (+} lead to heat wire positive
terminal end.

. Touch voltmeter negative (~) lead with a foil strip to heat
wire positive terminal end to then move it along wire to
the negative terminal end.

¢. The place where voltmeter fluctuates from zero to sever-
al volts is where there is damage.

NOTE:

If heat wire is free from damage, voltmeter should indicate 12V
at the heat wire positive terminal end and its indication should
decrease gradually toward zero at the other terminal (ground).

REPAIR

Defogger Circuit

1. Use white gasoline for cleaning.

2. Apply masking tape at both upper and lower sides of heat
wire to be repaired.
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3. Apply commercially-available repair agent with a fine-tip
brush.

4. Two to three minutes later, remove the masking tapes pre-
viously applied.

5. Leave repaired heat wire as it is for at least 24 hours before
operating defogger again.

60A20-8-34-3
INSTALLATION
When installing rear window defogger (optional), have fol-
lowing parts available.
® Back window glass
e Defogger switch
o Defogger lead wires (positive and negative wire)

60A20-8-34-4
Removal
Remove following parts:
® Back window glass
{Refer to Bedy Service section for removal).
e Back door trim, water proof film
60A20-8-24-5

1. € lead wire Installation

2. Olead wire Before installing, disconnect negative cable at battery.
1} Install back window glass.

2) Connect lead wires to harness connectors.

60A20-8-35-1
3} Install defogger switch on instrument panel and connect
switch connector to harness connector.

85F00-8-33-5
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POWER DOOR MIRROR CONTROL SYSTEM (If equipped)

The power door mirror control system consists of the power door mirror control switch, door mirror actua-
tor and related wiring harness.

1. Te connect fuse
C-"S o 7T The wire No.s (@ and } are same
i ! | 1 No. as figure of FUSES and SWITCHES.
By { w I *2 (Page 8-3, 4}
[ S | 2. Power mirror control switch
\ 3. LH power mirror
1 4. RH i
Wi 2 5. RH, LH select switch
l 6. Mirror control switch
B : Black
..? I i ] 5 Br :Br?)‘ivn
T I 1 Br/R :B /Red
O ToTarol o Sl T 2R B
RH 5 o) LH 5 \?VIR :\(’%Jﬁf:nlﬂed
: ite
DOWN OO0 O © W/B : White/Black
SIDE ——t5 =t SIDE |+ ¢
MIRROR G O IMIRROR C &
R_|CTor—toT° oo °
! |
W
B G/R L
T ]
Br/R w Br G
TN IS T ™ [~ T~
Br G w Br G w
3 .--—-'—""4
ol [
85F00-34-1
MIRROR SWITCH INSPECTION
1} Take out mirror switch from instrument panel.
2) Check continuity at each switch position by using a circuit
tester.
If any continuity is not obtained, replace mirror switch.
MIRROR @ @
LH
L R
1) 12120 e
UP “To+to [©
DOWN O——0 Oo—0
LEFT OTo 15 o
RIGHT o—>0 O O

85F00-8-34-4
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1. Garnish
2. Screws
3. Door mirrer
84B40-8-42-1
Br Br
w G W G
left side right side
Left side w Br G .
Operation
Right side w Br G
=) e up
D =] down
= 35 left
&b S right
Br  :Brown
G : Green

W White

85F0Q-35-2

DOOR MIRROR INSPECTION
1) Remove garnish and screws from door.
2) Remove door mirror from door by disconnecting coupler.

3) Check that door mirror operates properly when battery
voltage is applied to connector terminals.

If malfunction is found, correct or replace.

NOTE:
When installing door mirror to door, be careful not to pinch
harness hetween door and door mirror.



8-36 BODY ELECTRICAL SYSTEM

CENTRAL LOCKING SYSTEM (If equipped)

The central locking system consists of the power door lock controller, door lock switch, door latch switch,
ignition key & door cylinder, motors and related wiring harness.

Battery

Main fuse box ass'y

Fuse box ass’y

Main wiring harness ass’y
Power door lock controller
Motor & switch wire

Power door lock switch
{Power window main switch)
Driver side motor

Door latch switch

10, Passenger side motor

11. Ignition key & door cylinder
12. Inside lock knob

13. Rear door motor {Left}

14. Floor wiring harness

L® Hompwbo

60A90-8-8-15
WIRING DIAGRAM
1. To connect fuse
The wire No.s ( and @ } are same No. as figure of Si . g:ﬁzk
2. Power door lock controller BI/R :BluelRed
3. Driver side door latch switch Bl/y Blue/Yellow
4. Driver side motor switch P : Pink
5. Passenger side door latch switch P/B - Pink/Black
6. Passenger side motor R :Red
7. Back door motor & latch switch
8. Rear door lock motor
9. Power door tock switch
X1 52
Pty
f_: CASSETTE FUSE
- A0 P
R 1
. 2 4
\ & 9
_’ 4
BI/B | BI/R [ P/B B[l T Y T ]
Bi/R P B | BIfY P/B
By | Bl | B P les BI/R | ] l lP/B ! R [ BI/B p | 8 & BYR B BUR B BIR
l i 1 I ] H | ] I
J» f nL!o °L° JJ!O
\ 77 \ \ \ 4 \ \ \/
7 4 2 9 5 6 8

86F00-8-36-3
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CENTRAL LOCKING SYSTEM CIRCUIT AND OPERATION

Locking Operation

Figure below shows the central locking system circuit in operation as “LOCK”.

1. When the ignition key is used to lock the door or the lock switch is set to the “LOCK"” position, the electric
current flows as shown by fine arrow { —= ).

2. Then the switch A which is built in the power door lock controlled turn ON for their “LOCK” side and
the electric current flows as shown by bold arrow ( == } to cause the motor to operate.

3. The arrow ( - - =) shows the electric current flow when the back door lock is set to the lock position.

4. As the electric current flowing to motor is controlled by the timer "¢” which is built in the power door
lock controller, switch A automatically turn OFF and electric current flow stops.

J.rLocK"

From battery

Power door lock controller

Back door switch

Driver side door latch switch
Passenger side door lateh switch
BDoor lock motor

Door lock switch

Lock timer

Un-lock timer

o NOM RN

Terminal arrangement
for controller

< N
Uﬁz o) |

85F00-8-37-1
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Unlocking Operation

Figure below shows the circuit in operation as “UNLOCK".

1. When the ignition key is used to unlock the door or the door lock switch is set to the "UNLOCK” position,
the electric current flows as shown by fine arrow { —- ).

2. Then the switch B which is built in the power door lock controller turn ON for their “UNLOCK” side and
the electric current flows as shown by bold broken arrow ( ««# } to cause the motor to operate.

3. When the back door lock is set to the unlock position, the electric current flows as shown by the arrow
( - --=)10 unlock the door.

4. As the electric current flowing to motor is controlled by the timer "d” the switch B automatically turns
OFF and the electric current fiow stops.

"UNLOCK"

From battery

Power door [ock controller

Back door switch

Driver side door latch switch
Passenger side door latch switch
Doer lock motor

Door lock switch

Lock timer

Un-lock timer

QP NOO RGN

Terminal arrangement
for controller

413
MEIRE

=2

N
o,

86F00-8-38-2
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TROUBLE DIAGNOSIS
Condition Possible cause Correction
All power door locks do ¢ Main fuse and/or fuses blown Replace main fuse and/or
not operate, fuses to check for short.
¢ Wiring or grounding faulty Repair as necessary.
¢ Power door lock switch, door lock Replace.

switch, door lock switch or knob
switch faulty.

e Controller faulty Replace.

Only one power door e Wiring or socket faulty Repair as necessary.
lack does not operate. e Actuator (door lock motor) faulty Replace.

60A50-8-26-15
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POWER WINDOW CONTROL SYSTEM (If equipped)

The power window control system is so designed that it electrically controls up & down movement of side
door window glass by means of the motor which is installed to the window regulator.
The system consists of the ignition switch, power window switches, window regulator motors and related

wiring harness. The figure below shows location of its component parts and wiring diagram.

PENONsEN

Battery

Main fuse box ass'y

Ignition switch

Fuse box

Main wiring harness

Power window main switch
Power window sub switch

Driver side window regulator
Passenger side window regulatér

10. Rear window regutator {Left}
11. Floor wiring harness

60A90-8-12-1S

WIRING DIAGRAM

5—_

2l
o,

Ry iw

LI
w |

<
»

OFF
uP [= o X

OFF

19

UP

[

Right [DOWN

ot

BB

»
%
&

S

DOWN|Lell

@

9.

10

. To connact main switch

The wire No. { (29} ) is same No. as figure
of FUSES and SWITCHES (Page 8-3, 4)
Circuit breaker

Rear right door power

window maotor

Rear left door power

window motor

Rear door {right and left)

and passenger side power

window switch

Center console power

window switch

Passenger side power

window maotor

Driver side power

window motor

Passenger side power

window assistant switch

Driver side power

window switch

10-1. lllumination to confirm

"POWER ON"

|

1

1

|

e, pul
)

3

10-3
A

QFF

| o [DOWN MANUAL

GOWN AUTO

UP MANUAL (04
O
[+,

10-4

b e e — - o

4
~F

10-2.
10-3.
10-4.
10-5.
10-6.

B
B/W
Bl
Bi/W
G
G/B
GIW
P
P/B
R
R/B
RIW
v
ViwW
w

Y
/8B

Passenger side power main switch
Power window auto switch

Door lock ¢ircuit

Window lock switch

Auto gircuit

: Black

: Black/White

: Blue

: Blue/White

1 Green

: Green/Black
: Green/White
: Pink

: Pink/Biack

: Red

: Red/Black

: Red/White

: Violet

: Violet/White

: White

* Yellow

: Yeltow/Black

85F00-8-40-3
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1. Driver side power
window switch
Passenger side power
window switch
Center console power
window switch

Rear door power
window switch
llumination

O

85F00-8-41-1

OPERATION OF POWER WINDOW SYSTEM

The power window main switch in the driver side door trim
controls up & down movement of both driver side window by
switch @ and passenger side window by switch (2) . Also,
driver side switch has an auto-up function. The sub
switch @ in the passenger side door trim controls the pas-
senger side window only. The window lock switch (4) also in
the power window main switch locks passenger side window
and rear windows. As long as this switch is depressed {The
switch is turned “OFF” in the circuit), the passenger side win-
dow does not move even when the passenger side sub
switch @) or driver side passenger switch (2) are operated.
Rear window regulator, like passenger side regulator, can be
controlled by center console switches(®) and rear
switches (6) when window lock switch is not applied. In this
system, up & down movement of the window is done as fol-
lows.

Setting center console switch for downward operation when
ignition switch is ON and window lock switch is not applied
will cause electric current to flow in its circuit as shown by an
arrow.

When window lock switch is applied, rear window or passen-
ger side window can not be opened or closed by using center
console switch or master switch. With ignition OFF, no power
window operation is available and the illumination remains
OFF.

Downward operation of window glass by using driver side switch and center console switch.

1

M

3]
4
e T L _'/5
b}y DOWH 4o B
Sy ¥
N A
R
' [ ad

From battery

Ignition switch

Circuit breaker

Center console power
window switch

Rear right door power

PoN=

J
L j

window switch

8. Rear left door power
window switch

7. Driver side power

window switch

Passenger side power

window main switch

Window lock switch

Illumination to confirm

“POWER ON”

Power window auto switch

Auto circuit

Auto relay

MARUAL GOWN

MANUAL UP

Door leck circuit

Passenger side power

window assistant switch
Rear right door power
window motor

Rear left door power
window motor
Passenger side power
window motor

Driver side power
window motor

85FQ0-8-41-3




8-42 BODY ELECTRICAL SYSTEM

OPERATION OF POWER WINDOW AUTO SYSTEM

When rear door sub switch or passenger assist switch is set for upward operation and driver side switch
for AUTO down operation, electric current flows in circuit as shown below. AUTO function works when
driver side regulator switch is tilted at least 7° but if its tilt angie is less than 7°, the operation isinthe manu-
al mode. When the window glass reaches its lower end in the automatic operation mode, the load applied
to the motor increases and so does the electric current. Thus the electric current flowing to the solenoid
stops and relay turns OFF, resulting the motor to stop.

| Automatic downward operation of window glass by using driver side automatic switch.
Upward operation of window glass by using passenger side switch and rear door switch.

From battery

Ignition switch

Fuse

Center console power

window switch

Rear right door power

window switch

6. Rear left door power
window switch

7. Driver side power

window switch

Passenger side power

window main switch

Window lock switch

lllumination to confirm

"POWER ON”

Power window auto switch

Auto circuit

Auto relay

Door lock circuit

Passenger side power

window assistant switch

Rear right door power

window motor

Rear teft door power

window motor

Passenger side power

window motor

Driver side power

window motor

fal ol i

o

N
A

Nome N

© @WENN My

- 2
- O

-
I

60A70-8-12-18
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Trouble Diagnosis

Condition Possible cause Correction

All power window motors ® Main fuse and/or fuses blown Replace main fuse and/or
do not operate. fuses to check for short.

¢ Wiring or grounding faulty Repair as necessary.
Some switches do not e Wiring or socket faulty Repair as necessary.
operate. ¢ Window lock switch faulty Replace.
Only one actuator does e Wiring or socket faulty Repair as necessary.
not function. ® Actuator faulty Replace.

60A50-8-30-15
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SECTION 9

BODY SERVICE

NOTE:
For the descriptions (items) notfound in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.

858F00-9-1-1
CONTENTS
METAL REPLACEMENT PARTS FINISHING ...ttt i 9-2
UNDERBODY . ... i et e e e e e e 9-8
Underbody Dimensions ...t i e e 9-9
BODY DIMENSIONS ...t e e e e e 9-11

86F00-9-1-2



9.2 BODY SERVICE

METAL REPLACEMENT PARTS FINISHING

The metal service replacement parts {or assem-
blies) are coated with electro-deposition primer.
For the proper adhesion of a paint, the following
finish process (refinish steps) becomes neces-
sary.

1.

2,

~J

Use wax or grease-removing sclvent to clean
the part.

Use a wet or dry sand-paper {No. 400) to polish
the panel lightly. Do not polish it forcibly to
produce any scratch. Clean the part again.

. Iffactory-applied primer coating is cutthrough

to the bare metal, apply metal conditioner to
the bare metal exposed to open air. As for
method of use of the metal conditioner, follow
directions on the container.

. Apply primer-surfacer to the part completely

dry before starting sand-paper polishing. As
for drying time, follow directions advised on
the primer-surfacer container.

. Use a wet or dry sand-paper (No. 400} and wa-

ter to polish the panel lightly,

. Wash the part again.
. Apply color, coating to the part.
. Different paints demand different drying

methods. Hence, follow directions advised on
the pertinent paint container.

85F00-9-2-1

9.

10.

When lacquer coating (quick-drying paint
coating) is applied, dry coated surface and
polish it with compound.

In the case of the melamine or acrylic coating,
compound polishing can be omitted after
drying.

Inthe case of lacquer coating, wax should not
be applied to coated surface until the surface
has dried completely (for approx. two
months).

Before replacing exterior parts or assemblies,
check paint conditions of all the covered or hid-
den interior surfaces. If any rust scale is found at
these places, proceed as follows:

1.

Use a proper wire brush, adhesive or liquid
rust removing agent to remove rust. As for the
method of use, follow directions advised for
respective materials.

if necessary, wash part with detergent, rinse,
and dry them.

. Before installing exterior body parts, apply an-

ticorrosive compoundto ail cleanersurfaces of
exterior body parts. Also, apply anticorrosive
compound to inner surfaces of exterior body
parts to be installed.



BODY SERVICE 9-3

UNDERBODY SEALING No. 1

Sealant
{Brush: Flange only)

Sealant
{Brush)

Center floor
panel

Rear wheel
housing inner
panel

SETC. D-D

Reinforcement

Rear quarter
inner panel

Sealant Rear wheel Sealant

housing inner

panel "\
\
Rear wheel
Rear floor housing outer
panel pane!
\‘ _! Sealant
SECT.C-C
Back pillar
lower ¢o
panel rner Mo brushing
required Sealant
Sealant
A {Brush} ‘Sealant
(Brush)
SECT.E-E

Rear fioor

panel
Cowl top
panel Rear floor tail member
Sealant
N Center floor Center floor
/ Main floor front panef panel Rear floor
panel panel

Sealant (Brush} Cénter floor member

SECT. A-A

Sealant

Cowid front

panel Sealant Rear wheel
Cowl upper (Brush) Rear wheel housing housing inner
panel outer panel panel

Sealant {Brush}

\ Sealant
M

Rear wheel
Side sill housing
L inner panel extention

Dash panel
/ SECT. F-F

Main floor
panel

Sealant {Brush)  Main floor
panel

Tail lower
member

SECT.B-B

85F00-9-3-1



9-4 BODY SERVICE

UNDERBODY SEALING No. 2

Side sili inner
panel

="

. porr— S T ——— ”/

; Cowl upper “\. Sealant
panel

VIEW N

Dash panel

—

Dash panel

VIEW M

Sealant

Main ficor VIEWL
{Brush)

panel

Cowl upper Center floor
front panel

panel

Side sill
inner panel
Sealant P
(Brushj

Side body
outer panel

DETAIL P DETAIL @

SECT. H-H
Sealant Cowltop F i i
Cowl upper Front pillar Front pillar
{Brush) panel panel inner lower inner lower
Sealant Side body Sealant panel panel
G TS outer pansl {Brush} Dash panel Sealant (Brush)
Sealant Cowl upper "?--‘
{Brush} panel H , Sealant (Brush)
N ! Front pillar
Front pillar H ' inner lower Side sill
mnar|lower H panel inner panel
pane
o SECT. Il
SECT. G-G Front seat
I member
Sealant Sealant
{Brush)
| ! B Dash pane!l
Sidest M L[ T
inper pane! VIEWK VIEW J
J‘r—-—r—- By
Main floor
pane! Cowl upper

panel

Sealant
{Brush}

Sealant
{Brush}

85F00-9-4-1
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UNDERBODY SEALING No. 3

Sealant

@ E e {Brush}
e e Sealant
wawyar
[ E
-
3

R -a-m/ \ i a VIEW F
et ] . _') A==

it/ R ¢

Sealant
{Wipe away}

Sealant

VIEWD

Sealant
{Wipe away}

Sealant

Sealant
{Wipe away)

Seatant

SECT. N-N SECT. L-L

85F00-9-6-1
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UNDERBODY SEALING No. 4

Quarter outer
panel

Roof panel

CQuarter inner
panel

Roof back
inner panel Seatant
Roof rear

extension

Back pillar
outer pangl

SECT. J-J

Sealant

VIEW Q

Sealant

Sealant

Sealant
{Brush}

Sealant
{Brush)

Sealant
{Brush}

P Sealant

Bushl T

SECT. P-P

85F00-9-6-1
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UNDER COATING / ANTI-CORROSION COMPOUND APPLICATION

* Don't apply vinyl chloride sealant to
rear floor above tank.

* Apply rustproof wax
to all over under floor
{(Min. 50 um)

* Apply vinyl chloride sealant
to all over under body

{Min. 400 um}
200 mm
(7.87 in)
= * Apply rustproof
wax {Min. 50 um)
He=
e (R
_;_ SECT. C-C
E 200 mm
{7.87in)
* Apply rustproof wax * Front hood panel
to blind part of Apply rustproof wax SECT. G-G
hat_chl'ng to all over inner side
{Min. 50 um} (Min. 10 um) Apply vinyl chloride sealant
{Min. 400 pm)
100 mm
(3.94 in)
Apply rustproof R i
wax (Min. 50 pm})
L]
i
SECT. F-F
= 30 mm
) (1.18in)
* Apply rustproof wax  * Apply rustproofwax — « appiy vinyl chloride
{Min. 400 pm) {Min. 60 pm) sealant
200 mm Apply vinyl chloride sealant
{7.87 in}
SECT. B-B

Apply vinyl chioride sealant
{Min. 400 pm)

200 mm

(7.87 in)
Apply vinyl chloride sealant
{Min. 400 pm)

SECT. A-A

SECT. E-E

* Alldoor bottomn

SECT. D-D surface. Back door

& rear door is the
same.

The parts with (*} is provided or not depending on specification.

85F00-9-7-1
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UNDERBODY

Each individual underbody component is not
only affecting the strength of the entire unit of a
vehicle but also relating to the wheel alignment
{toe-in, camber, caster). It is essential, therefore,
to properly check the underbody and correctly
perform, if necessary, any welding operation con-
nected to its correction or replacement.

85F00-9-8-1

When the underbody is found to have a damaged
sealing or rust proof treatment, it is mandatory to
apply correct sealing and rust proof treatment.
As for the sealing and rust proof treatment, refer
to the section “"ANTI-CORROSION TREATMENT"
of the service manual mentioned in FOREWORD
of this manual.
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UNDERBODY DIMENSIONS
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BODY DIMENSIONS

MEASUREMENT ‘ ] . MEASUREMENT i .
POSITION LENGTH: mm {in.} POSITION LENGTH: mm (in.)

A-a 684 (26.93) D-d 1351 {63.19)
B-a 717 (28.23) E-c 1516 (59.69)
B-b 710 {27.95) E-e 1280 (50.39)
C-c¢ 1351 (53.19) c-e 754 (29.69)

A, a; ¢7 Hole

B, b; ¢7 Hole

C, ¢; Nut hole {Front fender panel}

D, d; Nut hole (Front fender panel)

E, e ; Nut hole (Hood hinge)

88FN0-8-11-1




9-12 BODY SERVICE

S

D
—__Be "
o ]
g _J E
|‘—11 7
MEQS;’E%’:ENT LENGTH: mm (in.) MEﬁggﬁfg‘ﬁNT LENGTH: mm (in.)
A_D/a-d 872 (34.33) D-F/d—f 991 (39.02)
B_D/b-d 1029 (40.51) D-G/d-g 739 (29.09)
B_E/b-e 1093 (43.03) E-Fle—f 1242 (48.90)
C-D/c—d 1106 (43.54) E-G/e-g 812 (31.97)
C-Efc-e 1020 (40.16)

Body width: mm (in.)
A—a :1238(48.74)
F-f :1131(44.53)
G-g:1318(51.89)

NOTE:

alphabet on the other side.

A, a; ¢7 Hole

D, d; Nut hole (Rear door
E, e ; Nut hole (Rear door
F, f; @7 Hole
G, g; 99 Hole

B, b; Nut hole {Front door hinge)
C, ¢; Nut hole {Front door hinge)

hinge)
hinge}

Each small letter indicates the same position as the large letter of the same

86F00-9-12-1




BODY SERVICE 9-13

D, d; Nut hole (Seat slide adjuster)

MEASUREMENT . . MEASUREMENT . .
POSITION LENGTH: mm (in.) POSITION LENGTH: mm (in.)
A-B 601 (23.66) B-b 1255 (49.41)
A-a 1019 (40.12) C-D 970 (38.19)
A-b 1280 (50.39) C-c 1188 (46.77)
C,c; 97 Hole

85F00-9-13-1




9-14 BODY SERVICE

—

——

MEﬁggE‘fgﬁNT LENGTH: mm (in.) MEﬁggﬁ%ﬂl\fNT LENGTH: mm (in.)
A_C 1191 (46.89) B-D 1332 (62.44)
A-a 1089 (42.87) B-b 1480 (58.27)
B_a 1536 (60.47)

A, a; Square hole
B, b; Square hole

C ; Nut hole (Back door hinge)
D ; Nut hole {Back door hinge)

85F00-9-14-1
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