FOREWORD

This SUPPLEMENTARY SERVICE MANUAL isa
supplement to “SAMURAI 1988 MODEL SERV-
ICE MANUAL".

Applicable model:
1990, 1991 and 1992 SAMURAI] 4WD MODEL.
1991 and 1992 SAMURAI 2WD MODEL.

It describes single point Electronic Fuel Injection
system and different service information of
SAMURAI 1990, 1991 and 1992 MODEL as com-
pared with SAMURAI 1988 MODEL.

Therefore, whenever servicing SAMURA! 1990,
1991 or 1992 MODEL, consult this supplement
first. And for any section, item or description not
found in this suppiement, refer to “SAMURAI
1988 MODEL SERVICE MANUAL",

All information, illustrations and specifications
contained in this literature are based on the latest
product information available at the time of publi-
cation approval. And used as the main subject of
description is the vehicle of standard specifications
among others. Therefore, note that illustrations may
differ from the vehicle being actually serviced. The
right is reserved to make changes at any time with-
out notice,

NOTE: _
When servicing 2WD MODEL, consult GROUP 2
first. And for any section, item or description not
found in GROUP 2, refer to GROUP 1.

SUZUKI MOTOR CORPORATION

TECHNICAL DEPARTMENT
AUTOMOBILE SERVICE DIVISION

© COPYRIGHT SUZUK1 MOTOR CORPORATION 1991
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. 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 “STANDARD SHOP
PRACTICES” on SECTION O of this manual.

® 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 beits when the
engine 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
exhaust system. When working with toxic or flammable materials (such as gasoline and refrigerant),
make sure that the area you work in is well-ventifated.

® To avoid getting burned, keep away from hot metal parts such as the radiator, exhaust manifold,
tailpipe, muffler, etc.

CAUTION:

® 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,

® When removing parts that are to be reused, be sure to keep them arranged in an orderly manner so
that they may be reinstalled in the proper order and position.

® When performing service to electrical parts that does not require use of battery power, disconnect the
negative cable of the battery.

® When removing the battery, be sure to disconnect the negative cable first and then the positive cable.
When reconnecting the battery, connect the positive cable first and then the negative cable, and
replace the terminal covers.

® Whenever you use oil seals, gaskets, packing, O-rings, locking washers, split pins, self-locking nuts,

circlips 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 surfaces.

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

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

Be sure to use special tools when instructed.

When disconnecting vacuum hoses, attach a tag describing the correct installation position so that the

hoses can be reinstalled correctly.

After servicing fuel, oil, water, vacuum, exhaust, or brake systems, check all lines related to the

system for leaks.

® Be careful not to touch the electrical terminals of parts which use microcomputers {e.g. electronic
control unit). The static electricity from your body can damage these parts.

¢ 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.

¢ For vehicles equipped with a catalytic converter, be careful not to let a large amount of unburned
gasoline enter the converter or it can he 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 possible time. Avoid situations which can result in engine misfire {(e.g. starting the engine
when the fuel tank is nearly empty).

® For vehicles equipped with fuel injection systems, never disconnect the fuel line between the fuel
pump and injector without first releasing the fuel pressure, or fuel can be sprayed out under pressure.




SECTION 1

PERIODIC MAINTENANCE SERVICE
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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 below chart.

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

£ — Driving in extremely cold weather and/or saited
roads
F — Repeated short trips in extremely cold weather

Severe Maintenance Maintsnance Maintenance tnterval
Condition Code anc Operation
. . A Every 3 Q00 miles
LA —DEF Engine oil and oil filter R (5000 k) or 3 months
. . Every 6 000 miles
ABC—E-— Exhaust pipes and mountings | (10 000 km) or 6 months
| Every 3 000 miles
) . {5 000 km) or 3 months
———D—-= Air cleaner filter element *1 -
R Every 15 000 miles
{25 D00 km) or 15 months
o N s rEvery 15 000 miles
————E~- Distributor cap and ignition wiring *2 | (25 000 km) or 15 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—-—— Propeller shafts 1&L (10 000 km) or 6 months
Every 15 000 miles
A_C Transmission, transfer and differential R (25 000 km) or 15 months
ST T oil after first replacement at
7 500 miles
) Every 15 000 miles
—_——C——— i
Leaf springs (25 000 km) or 15 months
. Every 6 000 miles
——C—-== Bolt t h
olts and nuts on chassis T (10 000 km} or 6 months
e C—— Steering wheel free play, gear box oil | Every 3 000 miles
and linkage {5 000 km) or 3 months
. . Every 15 000 miles
——C—-E- Steering knucle oil seals R
i {25 000 km} or 15 months
NOTES:

! — Inspect and correct or replace if neccessary
R — Replace or change

*1 Inspect more frequently if the vehicle is used under dusty conditions.
*2 In areas where road salt is used, inspect and clean the distributor cap and ignition wiring more

frequently.

1-a

T — Tighten to specified torque
L — Lubricate




1-2. ENGINE AND EMISSION CONTROL

For maintenance service procedure of any item
not found in this section, refer to SECTION 1 of
‘88 MODEL SERVICE MANUAL.

2. CAMSHAFT TIMING BELT INSPECTION

1) Disconnect negative battery lead at battery.

2) Loosen fan drive belt, and remove radiator
fan shroud and cooling fan & clutch at the
same time,

5/‘
: 7
167 2
4 5
NG

Fig. 1-1 Removing Fan Shroud

3) Remove water pump belt and pump pulley.

4) Remove crankshaft puliey by removing 4
pulley bolts. The crankshaft timing belt
pulley bolt at the center needs not be loosen-
ed.

3 1. Key
2. Crankshaft pulley
3. Pulley bolt

Fig. 1-2 Remaoving Pulley

5) Remove timing belt outside cover. Inspect the
belt for damage or wear. When any damage or
wear is found on the belt, replace it.

NOTE:

If beit replacement is necessary, be sure to install
the belt properly, referring to page 3-6 to page
3-8 of this supplement for installation procedure.

6) Install timing belt outside cover and torque
bolts and nut to specification.
7) Install crankshaft pulley and torque bolts to
specification.
8) Install water pump pulley and belt.
9) Install radiator shroud and cooling fan &
clutch
10) Adjust water pump belt tension to specifica-
tian,
11) Connect negative battery lead to battery.

9. OXYGEN SENSOR REPLACEMENT

WARNING:

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

1) Disconnect battery negative cable from battery
and disconnect oxygen sensor wire at its
coupler,

2) Remove oxygen sensor from exhaust mani-
fold.

1. Oxygen sensor
2. Exhaust manifold
3. Coupler

Fig. 1-3 Oxygen sensor



3) Install new oxygen sensor, and tighten it to
specification.

Tightening torgue N.m kg-m {b-ft
for oxygen sensor | 45 _ 55 | 4.5 5.5]33.0-39.5

4) Connect oxygen sensor wire at the coupler
securely and clamp its wire.

5) Connect negative cable to battery.

6) Start engine and check for gas leak.

NOTE:

With Vehicles of Federal specifications except
Californian and Canadian specification ones, be
sure to turn off “CHECK ENGINE" light with
its cancel switch upon completion of service.

10. CATALYTIC CONVERTER INSPECTION
Inspect exhaust center pipe (catalytic converter)
for leakage, loose, connections, dents, and
damages.

11. CHARCOAL CANISTER REPLACEMENT

WARNING:

The following cautions should be always

observed.

® DO NOT smoke and place “NO SMOK-
ING" signs near work area.

® To release fuel vapor pressure in fuel
tank, remove fuel tank cap and then
reinstall it. N

1) Disconnect negative battery cable at battery.

2) Disconnect purge {vacuum) hose and tank
{vapor) hose from canister.

3) Remove canister from vehicle body.

4) Install new canister by reversing removal
procedure.

5} Clamp hoses securely.

. Bracket
2, Canister
3. Vacuum hose
4. Vapor hose
5. Clamp

Fig. 1-4 Canister



13. EXHAUST GAS RECIRCULATION {(EGR)
SYSTEM INSPECTION

Check EGR valve for proper operation. For

checking procedures, refer to SECTION 4A of

this supplement.

14. ECM AND ASSOCIATED SENSORS
INSPECTION

WARNING:

Apply parking brake without fail before
this work. With manual transmission vehicle,
shift gear shift lever to NEUTRAL position,

1) Start engine and warm it up normal operating
temperature.

NOTE:

With vehicles of Federal specifications except
Californian and Canadian specification ones, be
sure to turn off “CHECK ENGINE" light with
its cancel switch.

2) Stop engine.
3) Connect {ground) spare fuse to diagnosis
switch terminal.

1. Fuse box
2. Diagnosis switch terminal

Fig. 1-5 Diagnosis Switch Terminal

4) Run engine at idle speed and check “CHECK
ENGINE" light on meter panel as to which
number of diagnostic code it indicates.

()5

P
Y
/l
 CHECK ~
- ENGINE ~

Fig. 1-6 “CHECK ENGINE” Light

b} If “CHECK ENGINE" light indicates No. 12
of diagnostic code, ECM and associated sen-
sors are in good condition, but if it indicates
any other diagnostic code number, refer to
“DIAGNOSIS” of SECTION 4A,

6) Stop engine and disconnect spare fuse con-
nected to diagnostis switch terminal in fuse
box.

19. IGNITION TIMING INSPECTION

Check to make sure that ignition timing is set
properly. If out of specification, adjust it.

Refer to SECTION 8 of this supplement for in-
spection and adjustment procedure,

1-7



22. 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.

1) Disconnect negative cable from battery.

2) Replace fuel filter. Be sure to refer to descrip-
tion under FUEL FILTER REMOVAL and
INSTALLATION in SECTION 4 (page 4-5) of
this supplement for proper procedure.

1. Fual filter
2. Inlet pipe
3. Outlet pipe

Fig. 1-7 Fuel Filter

NOTE:
Torque pipe fastening bolts to specification.

3) Connect negative cable to battery.

4) After installation, start engine and check it
for leaks.

1-8

23. FUEL LINES AND CONNECTIONS
INSPECTION

Visually inspect fuel lines and connections for

evidence of fuel leakage, hose cracking, and

damage. Make sure all clamps are secure.

Repair leaky joints, if any.

Replace hoses that are suspected of being crack-

ed.

24. IDLE SPEED INSPECTION

Check idle speed, and adjust it as necessary.
Refer to ON-VEHICLE SERVICE (page 4A-78)
of SECTION 4A of this supplement for pro-
cedures to check and adjust idle speed.

25. FUEL INJECTOR INSPECTION

1) Check injector for resistance, injecting condi-
tion and leakage. For checking procedures,
refer to Fuel Injection Inspection in SECTION
4A, ELECTRONIC FUEL !NJECTION SYS-
TEM.

2) Start engine and check to ensure that engine
runs smoothly as its number of revolutions is
increased from idle speed to high speed.

3) Stop engine.



SECTION 2

TROUBLE SHOOTING

NOTE:

For the items not found in this section {For trouble shooting other than engine), refer to
the same section of '88 MODEL SERVICE MANUAL.

CONTENTS
2-1. ENGINE



2-1. ENGINE

Condition

Possible Cause

Correction

Hard Starting
(Engine cranks OK)

Ignition system out of order.
e Blown fuse
e Faulty spark plug

e Leaky high-tension cord

¢ Loose connection or disconnection
of high-tension cords or lead wires

e Faulty ESA system
Improper ignition timing
Faulty ignition coil

e Cracked rotor or cap in distributor
® Faulty noise suppressor

Fuel system out of order.

® Lack of fuel in fuel tank

Dirty fuel filter

Dirty or clogged fue! hose or pipe
Malfunctioning fuel pump

Air inhaling from intake manifold
gasket or throttie body gasket

Electronic Fuel Injection system out of

order,

Low compression,

e Poor spark plug tightening or faulty

gasket
e Incorrect valve lash
o Compression leak from valve seat

® Sticky valve stem

e Weak or damaged valve springs

¢ Compression leak at cylinder head
gasket

& Sticking or damaged piston ring
* Worn piston, ring or cylinder

Others
o Broken valve timing belt
¢ Malfunctioning PCV valve

Repair or replace.

Clean and adjust plug gap or
replace.

Replace.
Repair or replace.

Refer to SECTION 8.
Adjust.

Replace.

Replace.

Replace.

Refill.
Replace,
Clean.
Replace.
Replace.

Refer to SECTION 4A.

Tighten to specified torque or
replace gasket.

Adjust.

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.
Replace.




Condition

Possible Cause

Correction

Engine has no power.

Low compression.

Ignition system out of order.
® Incorrect ignition timing

e Faulty spark plug

e Worn distributor terminals

e Leaks, loose connection or disconnec-
tion of high tension cord

e Faulty ESA system

Fuel system out of order,

® Clogged fuel hose or pipe

e Dirty or clogged fuel filter

e Clogged air cleaner element

e Air inhaling from intake manifold
gasket or throttle body gasket

Electronic Fuel Injection system out of
order.

Others

e Loose connection or disconnection of
vacuum hoses

¢ Malfunctioning EGR valve
e Dragging brakes
e Slipping clutch

Previously outlined.

Adjust.

Adjust or replace.

Dress or replace. Also check rotor,
Connect or replace as necessary.

Refer to SECTION 8.
Clean.
Replace.

Clean or replace.
Replace gasket.

Refer to SECTION 4A.

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.

e Faulty spark plug

e Leaky or disconnected high tension cord
e Worn distributor terminals

e Improper ignition timing

#» (Cracked cap in distributor, there being
leakage inside

e Faulty ESA system

Fuel system out of order.

e Shortage of fuel in fuel tank

e Clogged air cleaner element

e | eaky manifold, throttle body, or
cylinder head gasket

Electronic Fuel Injection system out of
order.

Engine overheating.
Low compression,

Others

e Loose connection or disconnection of
vacuum hoses

e Malfunctioning EGR valve
¢ Malfunctioning PCV valve

Adjust or replace.
Connect or replace.
Replace.

Adjust.

Replace.

Refer to SECTION 8.

Refill.
Clean or replace.
Replace.

Refer to SECTION 4A.

Refer to “Overheating’” section.
Previously outlined.
Connect securely.

Check and replace as necessary.
Check and replace as necessary.
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Condition

Possible Cause

Correction

Engine hesitates

(Momentary lack of
response as accelerator
is depressed. Can
occur at all vehicle
speeds. Usually most
severe when first try-
ing to make the vehi-
cle move, as from a

Ignition system out of order.
e Improper ignition timing

¢ Spark plug faulty or plug gap as out of
adjustment

» | eaky high tension cord

Fuel system out of order.
e Clogged air cleaner element

Adjust.
Replace or adjust gap.

Replace.

Clean or replace.

{Engine power varia-
tion under steady
throttle or cruise.
Feels like vehicle
speeds up and down
with no change in the
accelerator pedal.)

stop sign.) e Clogged fuel filter, hose or pipe Clean or replace.

Electronic Fuel Injection system out of Refer to SECTION 4A.,

order.

Engine overheating, Refer to ““Overheating’’ section.

Low compression. Previously outlined.

Others

e Malfunctioning EGR valve Check and replace as necessary.
Surges Ignition system out of order,

e |mproper ignition timing
e Faulty ESA system

e | eaky or loosely connected high
tension cord

e Faulty spark plug {excess carbon
deposits, improper gap, and burned
electrodes, etc.)

e Cracked rotor or cap in distributor

Fue! system out of order.
e Clogged fuel filter
e Kinky or damaged fuel hose and lines

Electronic Fuel Injection system out of
order.

Others
e Malfunctioning EGR valve

Adjust.
Refer to SECTION 8.
Check and repair or replace.

Check and clean, adjust or replace.

Replace.
Replace.

Check and replace as necessary.

Refer to SECTION 4A,

Check and replace as necessary.

Excessive detonation

(Engine makes sharp
metallic knocks that
change with throttle
opening. Sounds like
pop corn popping.)

Engine overheating.

Ignition system out of order.

e Faulty spark plug

® |mproper ignition timing

¢ |oose connection of high tension cord

Refer to the section “QOverheating”.

Replace.
Adjust.
Connect securely.




Condition

Possible Cause

Correction

Fuel system out of order.
e Clogged fuel filter and fuel lines

e Aijr inhaling from intake manifold or
throttle body gasket

Electronic Fuel Injection system out of
order.

Others
e Excessive combustion chamber deposits
e Malfunctioning EGR valve

Replace or clean.
Replace.

Refer to SECTION 4A.

Remove carbon.
Check and replace as necessary.

Overheating

o Insufficient coolant

e | oose water pump belt

e |noperative thermostat

e Poor water pump performance
e Improper ignition timing

e 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
e Biown cylinder head gasket

Replenish.

Adjust.

Replace.

Replace.

Adjust.

Fiush, repair or replace.
Replace with proper grade oil.
Replace or clean (oil strainer).
Replenish.

Repair or replace.

Repair.

Repair or replace.

Adjust or repair.

Replace.

Poor gasoline mileage.

Fuel system out of order.
e Fuel leakage from fuel tank and lines
e Clogged air cleaner element

Ignition system out of order.

e |mproper ignition timing

e |eaks or loose connection of high ten-
sion cord

o Faulty spark piug {improper gap,
heavy deposits, and burned electrodes,
etc..)

e Faulty ESA system

Electronic Fuel Injection system out of
order.

Repair or replace.
Clean or replace.

Adjust.
Repair or replace.

Clean, adjust or replace.

Refer to SECTION 8.

Refer to SECTION 4A.




Condition

Possible Cause

Correction

Low compression

Others

e Poor valve seating

e Dragging brakes

e Slipping clutch

e Thermostat out of order

e |Improper tire pressure

e 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

Oil leakage

e Loose oil drain plug

e | oose oil pan boits

e Deteriorated or broken oil pan sealant
e Leaky crankshaft oil seals

e Leaky cylinder head cover gasket

o Improper tightening of oi! filter

e | oose oil pressure switch

¢ Blown cylinder head gasket

¢ Leaky camshaft oil seals

Oil entering combustion chamber
e Sticky piston ring
o Worn piston and cylinder

Tighten.
Tighten,
Replace sealant.
Replace.
Replace.
Tighten.
Tighten.
Replace.
Replace.

Remove carbon and replace rings.

Replace or rebore cylinder, and
replace piston.

e Excessive clearance in various sliding
parts

e Worn piston ring groove and ring Replace piston and ring.
¢ Improper location of piston ring gap Reposition ring gap.
¢ Worn or damaged valve stem seal Replace.
e Worn valve stem Replace.
Low oil pressure e Not enough oil Replenish.
e Improper oil fiscosity Use oil of proper viscosity.
e Malfunctioning oil pressure switch Replace.
o Clogged oil strainer Clean.
e Functiona! deterioration of oil pump Replace.
e Worn oil pump relief valve Replace.

Replace worn parts.




Condition

Possible Cause

Correction

Engine noise

Note: Before checking

mechanical noise,

make sure that:

e Ignition timing is
properly adjusted.

e Specified spark
plug is used.

o Specified fuel is
used.

Valve noise

* Improper valve lash

e Worn valve stem and guide
e Weak or broken valve spring
e Warped or bent valve

Piston, ring and cylinder noise

e Worn piston, ring and cylinder bore

Connecting rod noise
» Worn rod bearing
e Worn crank pin

e [oose connecting rod nuts
o Low oil pressure

Crankshaft noise

¢ | ow oil pressure

e Worn bearing

e Worn crankshaft journal

& Loose bearing cap bolts
e Excessive crankshaft thrust play

Adjust.

Replace.
Replace.
Replace.

Rebore or replace cylindet.
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.




SECTION 3

ENGINE

NOTE:

For the items not found in this section, refer to the same section of ‘88 MODEL SER-
VICE MANUAL.
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WARNING:
The 90 model vehicle is equipped with the Electronic Fuel Injection system.
As “3-1. GENERAL DESCRIPTION" provides important information on it and pre-

cautions to be taken, read it carefully before servicing the engine and make sure to
observe precautions.




3-1. GENERAL DESCRIPTION

As the Electronic Fuel Injection system is used
for the '90 model vehicle to improve its engine
output, the ‘90 model engine differs from ‘88
and '89 model ones. Main differences among
others are as follows.

e Crankshaft ........ Piston stroke is differ-
ent.

e Piston............ Shape of piston head
is different.

e Camshaft ......... Cam height and valve
timing are different.

e Tensioner plate. .. .. Shape is different.

GENERAL INFORMATION ON ENGINE
SERVICE

THE FOLLOWING INFORMATION ON EN-
GINE SERVICE SHOULD BE NOTED CARE-
FULLY, AS IT IS IMPORTANT IN PREVENT-
ING DAMAGE, AND IN CONTR{BUTING TO
RELIABLE ENGINE PERFORMANCE.

® When raising or supporting engine for any rea-
son, 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.

® It should be kept in mind, while working on
engine, that 12-volt electrical system is capa-
ble 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.

® Any time the air cleaner, air intake case,
throttle body or intake manifold is removed,
the intake opening should be covered. This
will protect against accidental entrance of
foreign material which could follow intake
passage into cylinder 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 the
lock before disconnection. With spring lock
type coupler as shown in Fig. 3-1, push out
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. Coupler
. Lock spring
. Plane screwdriver

Bwa

spring before disconnection, but only within
the extent that spring is not deformed.
Attempt to disconnect coupler without un-
locking may result in damage to coupler.
When connecting lock type coupler, insert it
till clicking sound is heard and connect it
securely.

Pull

Fig. 3-1 Disconnection of Spring Lock Type

Coupler

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 fue!
pressure regulator) is still under high fuel pres-
sure 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 accord-
ing to “FUEL PRESSURE RELIEF PROCE-
DURE".

A small amount of fuel may be released after
the fuel line is disconnected.

In order to reduce the chance of personal in-
jury, cover the fitting to be disconnected with
a shop cloth, Put that cloth in an approved
container when disconnection is completed.



® Never run engine with fuel pump relay dis-
connected when engine and exhaust system
are hot.

¢ 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
Fig. 3-2 Hose Connection.
After connecting, make sure that it has no
twist or kink.

With short pipe, fit hose as far as it reaches pipe joint
as shown,

Hose

i,
Pipe
LI,

i
With following type pipe, fit hose as far as its peripheral
projection as shown.

Ctamp securely at a position
3to 7mm (0,12 —-0.27 in.}
from hose end.

\A/ﬁ 2

bl

2

Clamp securely at a position
o ——— 310 7mm (0.12 — 0.27 in.}
from hose end.

With bent pipe, fit hose as far as its bent part as shown
or til) pipe is about 20 to 30 mm (0.79 — 1.18in.) into
the hose.

7. 7 s
~4 v
|_4
T
Clamp securely at a position

3to 7mm {0.12 —-0.27 in.}
from hose end.

y
A

With straight pipe, fit hose till pipe is about 20 ta 30
mm {0.79 — 1.18 in.} into the hose,

HMose

- |-«—— 2010 30 mm
— f—— Clamp (0.79 —= 118 n.}

Clamp sscurely at a position 3to 7 mm
{0.12 — 0.27 in.} from hose end.

Fig. 3-2 Hose Connection

e When installing fue! filter union bolt or plug
bolt on union bolt, always use new gasket and
tighten it to specified torque. See Section 4
for specified torque.

o When installing injector, fuel feed pipe or fuel
pressure regulator, lubricate its O ring with
spindle oil or gasoline.

e When connecting fuet pipe flare nut, first
tighten flare nut by hand and then tighten it
to specified torque.

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.

After making sure that engine is cold, relief fuel
pressure as follows.

1. Place transmission gear shift lever in *’Neutral”,
set parking brake, and block drive wheels.

2, Disconnect coupler from fuel pump relay.

3. Remove fue! filler cap to release fuel vapor
pressure in fuel tank and then reinstall it.

4. Start engine and run it tilf it stops for lack of
fuel. Repeat cranking engine 2 — 3 times of
about 3 seconds each time to dissipate fuel
pressure in fines. Fuel connections are now
safe for servicing.

5. Upon completion of servicing, connect cou-
pler to fuel pump relay.

1. Fuel pump relay
2, ECM

Fig. 3-3 Fuel Pump Relay



FUEL LEAKAGE CHECK PROCEDURE 3-5. INSPECTION OF ENGINE

After performing any service on fuel system, COMPONENTS
check to make sure that there are no fuel leaka-
ges as follows. NOTE: .
For the inspection not found in this section,
1. Turn ON ignition switch for 3 seconds (to refer to the same section of ‘88 MODEL SERV-
operate fuel pump) and then turn it OFF. ICE MANUAL.
Repeat this {ON and OFF) 3 or 4 times and
apply fuel pressure to fuel {ine (till fuel Camshaft

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.

e Cam wear:
Using a micrometer, measure height {H) of
cam (lobe). If measured height is less than
limits, replace camshaft.

Cam height Standard Limit
Intak 38.136 mm 38.036 mm
mtake cam (15014 in.) (1.4975 in.)
Exhaust cam 38.136 mm 38.036 mm
aus (15014 in.) {1.4975 in.)

{H}

Fig. 3-4 Checking Cam Height



3-6. ENGINE REASSEMBLY

NOTE:
For the assembly procedure not found in this
section, refer to the same section of ‘88 MODEL
SERVICE MANUAL.

Piston Ring

¢ Asindicated in figure below, 1st and 2nd rings
have “R" or “T* mark. When installing these
piston rings to piston, direct marked side of
each ring toward top of piston.

NOTE:

There are 2 types of 1st ring, marked and un-
marked. When installing a new unmarked 1st
ring, it is not necessary to distinguish its top
from bottom (i.e., either side can face upward)
but when reinstalling a used one, be sure to
distinguish its top from bottom as it was instal-
led before removal and direct topside upward.

® 1st ring differs from 2nd ring in thickness,
shape and color of surface contacting cylinder
wall.
Distinguish 1st ring from 2nd ring by referring
to figure below.

® When installing oil ring, install spacer first
and then two rails.

p
Mark (if equipped) T
Mark
\ J
‘ 1. 1string
2. 2ndring
3. Qilring

Fig. 3-6 Installing Piston Rings

Cylinder Head

® After applying engne oil to cylinder head
bolts, tighten them gradually with a torque
wrench, foilowing sequence given in below
figure. Finally tighten bolts to specified
torque.

Tightening torque N-m kg-m Ib-ft

for cylinder head

bolts 70—-75(7.0-7.5/51.0-54.0
7 5 1 3 9

“1" Camshaft pulley side
2" Distributor side

Fig. 3-6 Tightening Sequence of Cylinder Head
Bolts

NOTE:

Whenever installing cylinder head to new cylinder

block, use fpllowing procedure to tighten cylin-

der head bolts.

¢ Tighten cylinder head bolts to specified torque
as previously outlined and loosen them once
till tightening torque becomes ‘““zero”. And
then torque them to specification again.



Timing Belt Pulleys, Timing Belt and Tensioner
1. Camshaft timing belt pulley
Install timing belt guide, key, and crankshaft
timing belt pulley,
Refer to figure below for proper installation
of these parts. -
Install timing beit guide in such a way that
its concave side faces oil pump.
With crankshaft locked, tighten crankshaft
timing belt puliey bolt to specified torque.

Tightening torque N-m kg-m Ib-ft
for crankshaft timing
belt pulley bolt 105-115[10.5—11.5| 76.0—-83.0

. Tl
D

1. Timing belt guide 3. Crankshaft timing belt pulley
2. Key 4. Pulley balt

Fig. 3-7 Installing Guide, Key and Pulley

2. Camshaft timing belt puliey.
Fit pulley pin on camshaft into slot on cam-
shaft pulley. With camshaft locked, tighten
the pulley bolt to the specified torque.

Tightening torque N-m kg-m Ib-ft
for camshaft timing
belt pulley bolt 56 — 64 (5.6 6.4 |41.0—46.0

1. Timing belt inside cover
ZN\ 2. Camshaft pulley
@ 3. Pulley pin

5 4. Slot

5. Pulley bolt

Fig. 3-8 Pulley Pin, Slot and Pulley Bolt
3-5

1. Camsbhaft timing
belt pulley

2. Proper size rod

3. Camshaft

Fig. 3-9 Locking Camshaft

3. Tensioner and timing belt
1) Insert lug of tensioner plate into hole of
tensioner.

1. Tensioner plate
4 2. Tensioner

3. Lug

4. Hole

Fig. 3-10 Lug and Hole

2) Tensioner, tensioner plate, spring and spring
damper:
Do not tighten the tensioner bolt and stud
by wrench yet. Hand tighten only at this
time.
Check to ensure that the plate movement
in arrow direction as shown in below figure
causes the same directional movement of
the tensioner.
If no associated movement between plate
and tensioner occurs, remove tensioner and
plate again and reinsert the plate lug into
tensioner hole,



3 1. Tensioner bolt

2. Tensioner stud
3. Tensioner plate
4. Tensioner

6. Spring

6. Spring damper

Fig. 3-11 Tensioner [nstallation

3) Before installing timing belt to camshaft
timing belt pulley and crankshaft timing
belt pulley, loosen all valve adjusting screws
of intake and exhaust rocker arms fully, or
check to ensure they are loose,

This is to permit free rotation of camshaft
for the reason is; when installing timing
belt to both pulleys, belt should be correctly
tensed by tensioner spring force.

If camshaft does not rotate freely, belt will
not be correctly tensed by tensioner.

1. Valve adjusting screw
2. Lock nut

Fig. 3-12 Valve Adjusting Screw and Lock Nut

4} After toosening all valve adjusting screws all
the way, turn camshaft pulley clockwise
and align timing mark on camshaft pulley
with “V’ mark on the belt inside cover as
shown in figure below.

Camshaft timing pulley
. Timing mark

"\ mark

Belt inside cover

1.
2

3.
4.

Fig. 3-13 Timing Marks

5) Turn crankshaft clockwise, fitting 17 mm
wrench to crank timing belt pulley bolt,
and align punch mark on timing belt puiley
with the arrow mark on oil pump as shown
in below figure.

e TN | o
"f\/ yd o o 3
s |

\\/ Gy

QJ

N

—_ LS W ]

1

1. Crank timing belt pulley bolt
2. Punch mark

3. Arrow mark

4. Crank timing belt pulley

Fig. 3-14 Timing Marks



6) With two sets of marks aligned, install
timing belt on two pulleys in such a way
that the drive side of belt is free of any
slack, and with tensioner plate pushed up
by finger.

NOTE:

e When instatling timing belt, match arrow mark
{=>) on timing belt with rotating direction of
crankshaft.

¢ In this state, No. 4 piston is at top dead center
of compression stroke,

Direction of crankshaft

1. Drive side of belt

Fig. 3-15 Installing Timing Belt

7) To take up slack of timing belt, turn crank-
shaft two rotations clockwise after installing
it. After making sure that belt is free from
slack, tighten tensioner stud first and then
tensioner bolt to each specified torque.
Then confirm again that two sets of marks
are aligned respectively.

Tightening torque N-m kg-m Ib-ft
for tensioner stud 9-12{098—-12| 7.0-85

Tightening torque
for tensioner bolt

24-30124-3.0{17.5-215

1. Tensioner stud
2. Tengioner bolt

Fig. 3- 16 Tensioner Bolt and Stud



3-8. ENGINE MAINTENANCE SERVICE

NOTE:

For the maintenance service procedure not
found in this section, refer to the same section
of ‘88 MODEL SERVICE MANUAL.

Compression Pressure Measurement
Check compression pressure on all four cylinders
as follows:

1. Warm up engine.
2. Stop engine after warming up.
3. Disconnect CAS coupler.

WARNING:
Failure in disconnecting CAS coupler can
cause spark to occur in engine room possibly

6. Disengage clutch to lighten starting load on
engine and depress accelerator pedal all the
way to make throttle fully open.

7. Crank engine with fully charged battery, and
read the highest pressure on compression
gauge.

NOTE:
For measuring compression pressure, crank
engine at least 250 r/min by using fulty charged
battery.

Compression pressure at sea level

resulting in a dangerous explosion.

4, Remove all 4 spark plugs.

5. Install special tool {Compression gauge) into
- spark plug hole.

1. Special toal {Compression gauge 09915-64510}

Fig. 3-17 Installing Compression Gauge

14.0 ka/em?
Standard (199.0 psi, 1400 kPa)
2
o 12.0 kg/cm

(170.0 psi, 1200 kPa)

Max. difference
between any two
cylinders

1.0 kg/cm?
(14.2 psi, 100 kPa)

8. Carry out steps 5 thrdugh 7 on each cylinder

to obtain four readings.

9. After checking, install spark plugs, high-tension

cords and connect CAS coupler.

39



Vaccum Measurement

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 tempera-
ture and make sure that engine idle speed is
within specification.

2.Stop engine and disconnect vacuum hoses
from throttle opener VSV.

3. Connect vacuum pump to vacuum hose of
opener side.

4. Connect special tools (vacuum gauge and hose
joint) to vacuum hose of intake manifold side.

_._W_/é\_///

1, Throttle opener VSV 4. Vacuum pump
2. Vacuum hose of opener (09917-47910)
side 5. Vacuum gauge

3. Vacuum hose of intake {09915-67310)
manifold side 6. Hose joint
{09918-08210)

Fig. 3-18 Installing Vacuum Gauge

5. Start engine and apply —40 cmHg vacuum to
throttle opener to run engine at specified idle
speed, and read vacuum gauge. Vacuum should
be within specification.

Vacuum specifica- 45 — 55 cm Hg
tion (sea Igvel) (17.7 — 21.6 in. Hg)
at 800 r/min

6. After checking, remove vacuum pump, vacuum
gauge and hose joint.

7. Connect vacuum hoses to throttle opener
VSV.

3-10

Valve Lash (Clearance)

Valve lash specifications

Valve lash refers to gap between rocker arm
adjusting screw and valve stem. Use a thickness
gauge to measure this gap @.

When cold When hot
{Coolant tempe- {Coolant tempe-

rature is 16 — 26°C [rature is 60 — 68°C
}’;';’eA‘f‘“ or 69 — 77°F) | or 140 — 164°F}
specifi- intake 0.13-0.18 mm 0.23-0.27 mm
cation {0.0051 - 0.0071 in) | (0.009-0.011 in)
0.15-0.21 mm 0.26 - 0.30 mm

Exhaust | (4 0059 - 0.0083 in} |(0.0102 - 0.0118 in)

1. Adjusting screw

lock nut
2. Adjusting screw
3. Valve stem

Fig. 3-19

Checking and adjusting procedures

1. Disconnect negative cable at battery.

2. Turn crankshaft pulley clockwise until “V’’
mark on pulley aligns with ‘0" (zero) on
timing belt cover.

1. Timing tab (belt cover}

2. 0" mark

3. V" mark (timing notch} on
crankshaft pulley

Fig. 3-20 Aligning Marks



3. Remove distributor cap, and check if rotor is
positioned as shown in figure. (i.e. No. 1
piston is at TDC of compression stroke). If
rotor is out of place, turn crankshaft clock-
wise once (360°).

In this state, check valve lashes at valves (1),

®, ®, and @.

1. Distributor rotor

Fig. 3-21 Checking Rotor Position

0 2IN® ®
%EP?
[ (B i A
U\ (P (Sn el [

EX 1. Thickness gauge

Fig. 3-23 Checking Valve Lashes

4. If valve lash is out of specification, adjust it to
specification by turning adjusting screw after
loosening lock nut. After adjustment, tighten
lock nut to specified torque while holding ad-
justing screw stationary with screwdriver, and
then make sure again that valve lash is within
specification.

Tightening torque N-m kg-m ib-ft
for adjusting screw
lock nut 15-19 (1.56-19|11.0- 135

5. After checking and adjusting valve lashes at
valves @, @, ® and @), rotate crankshaft
exactly one full turn (360°}), and check the
same at valves @, @, ® and ®. Adjust them
as necessary.

6. After checking and adjusting all valves, install
cylinder head cover and distributor cap.



3-9. RECOMMENDED TORQUE SPECIFICATIONS

Fastening parts

Tightening torque

N-m kg-m Ib-ft
1. Cylinder head bolt 70 —-75 7.0-75 51.0 — 54.0
2. Cylinder head cover boit 45 04-05 3.0-35
3. Spark plug 20— 30 20-3.0 145—-215
4. Distributor gear case 8—-12 08-12 6.0 -85
5. Rocker arm shaft screw 9-12 09-12 7.0-85
6. Valve adjusting screw lock nut 15—-19 15-1.9 11.0- 135
7. Crankshaft main bearing cap bolt 50 — 57 5.0-5.7 36.5—-41.0
8. Qil filter stand 20— 25 20-25 14.5 — 18.0
9. Oil filter Ass'y 12 - 16 12-16 9.0-115
10. Qil pressure switch 12—-15b 12-15 9.0-1056
11. Qil drain plug 30-40 3.0-4.0 22.0-285
12. Qil pan bolt and nut 9-12 09-12 7.0-85
13. Qil pump strainer bolt 9-12 098-1.2 7.0-85
14. Water pump bolt and nut 9-12 09-1.2 7.0-856
16. Cooling fan nut 8-12 08—-1.2 6.0-85
16. Flywheei bolt 57 — 65 5.7-6.5 41.5-47.0
17. Oil seal housing bolt 9-12 0.9-1.2 7.0—-85
18. Connecting rod bearing cap nut 33-37 33-37 24.0 - 26.5
19. Crankshaft pully bolt 10— 13 1.0-13 7.5-9.0
20.. Crankshaft timing belt pulley bolt 105 — 1156 10.56 - 116 76.0 — 83.0
21. Timing belt cover bolt and nut 9-12 09-12 70-85
22. Camshaft timing pully boit 56 — 64 56—6.4 41.0 - 46.0
23. Timing belt tensioner bolt 24 — 30 24-30 17.5-21.5
24. Timing belt tensioner stud 9-—12 09-1.2 7.0-85
25. Qil pump case bolt 9-12 09-12 70-85
26. Qil pump rotor plate screw 9-—12 09-1.2 7.0-85
27. Inlet & exhaust manifold nut 18-28 1.8-28 13.5—-20.0
28. Engine mounting bracket frame side bolt 40 — 60 4.0-6.0 29.0 —-43.0
29. Engine mounting bracket engine side bolt 50— 60 5.0-6.0 36.5 - 43.0
30. Engine mounting nut 40 - 50 40—-50 29.0 - 36.0
31. Transmission mounting bracket bolt 18 - 28 1.8—-28 13.56-20.0
32. Transmission mounting bolt 18 — 28 1.8-28 13.6—-20.0
33. Trapsmission mounting and frame bolt 18 - 28 1.8-28 13.5-20.0
34. Propeller shaft flange bolt and nut 50 - 60 5.0-6.0 36.5 — 43.0

312




SECTION 4

FUEL SYSTEM

NOTE:
For the items not found in this section, refer to the same section of ‘88 MODEL SER-
VICE MANUAL.
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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 EMISSION CONTROL -
SYSTEMS.




4-3. FUEL TANK, PUMP, FILTER AND LINES

GENERAL DESCRIPTION

The main components of the fuel system are fuel tank, fuel pump, fuel filter and fuel level gauge and it
includes 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 4A “ELECTRONIC FUEL INJECTION
SYSTEM" and SECT!ON 5 “EMISSION CONTROL SYSTEM”’ respectively.

. Fusl tank

Fuel pump

Fuel filter

Fuel level gauge

. Vapor liquid separator
. Breather hose

. Fuel feed line

Fuel return iine

. Fuel vapor line

10. To throttle body

11. From fuel pressure regulator
12. To canister

PEND O AWM

Fig. 4-1 Fuel Lines



FUEL TANK

The fuel tank is located under the rear of the
vehicle. The fue! pump and fuel level gauge are
installed on the upper part of the fuel tank.

1. Fuel tank
2. Fuel pump
3. Fuel tevel gauge

Fig. 4-2 Fuel Tank

FUEL FILTER

The fuel filter is installed on the chassis frame
and filters the fuel sent under pressure from the
fuel pump.

As it can’t be disassembled, it should be replaced
as an assembly. Note that letters indicating the
fuel inlet and outlet ports are stamped on the
fuel filter, Refer to them for proper hose con-
nection.

Fuel filter

Chassis frame (right side)
iniet pipe

QOutlet pipe

LN

Fig. 4-3 Fuel Filter
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1. Fuel filter element
2. Fuel

Fig. 4-4 Fuel Filter Element
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ON VEHICLE SERVICE

WARNING:

Before attempting service of any type on

fuel system, following cautions should be

always observed.

e Disconnect negative cable at battery,

e DO NOT smoke, and place '"NO SMOK-
ING" signs near work area,

e Be sure to have CO: fire extinguisher
handy.

e Be sure to perform work in a well-venti-
lated 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 As fuel feed line 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 discon-
nected. Before loosening or disconnecting
fuel feed line, make sure to release fuel
pressure according to “FUEL PRESSURE
RELIEF PROCEDURE" in p. 3-3.

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 disconnect-

ed with a shop cloth. Put that cloth in an

approved container when disconnection

is completed.

e Note that fuel hose connection varies
with each type of pipe. Be sure to
connect and clamp each hose correctly
referring to the following.

With short pipe, fit hose as far as it reaches pipe joint
as shown.

Hose
7. L 77
Pipe | l )
G 2
A d
Clamp Clamp securely at a position
16— 3 to 7 mm (0.12 — 0.27 in.)

from hose end.

4-3

With following type pipe, fit hose as far as its peripheral
projection as shown.

E

% 7]

Clamp securely at a position
¢——3 t0 7 mm (0.12 — 0,27 in.)
from hose end.

Y

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.

\ A% 7 7
T - 5
R N

lg
» ™=

Clamp securely at a position
310 7mm {0,12 - 0.27 in.}
from hose end.

Y

With straight pipe, fit hose till pipe is about 20 to 30
mm {0.79 — 1.18 in.) into the hose,

Hose

- |€— 20 1030 mm
4_\C|;|mp {0.79 — 1.18in )

Clamp securely at a position 3 10
7mm (0.12 — 0,27 in.) from hose end.

e When connecting fuel feed hose to throt-
tle body, lubricate its O ring with spindle
oil or gasoline,

¢ When connecting fuel pipe flare nut,
first tighten flare nut by hand and then

“*tighten it to specified torque.




FUEL FILTER

Remove or Disconnect

1.

After making sure that engine is cold, release
fuel pressure in fuel feed line referring to
“FUEL PRESSURE RELIEF PROCEDURE"”
in p. 3-3.

CAUTION:
This work must not be done when engine is
hot. o '

2. Negative cable at battery.
3. Fuel filter cap from fuel filler neck to release

fuel vapor pressure in fuel tank. After releas-
ing, reinstal! cap.

4, Hoist vehicle.

o

. Place fuel container under fuel filter.

6. Inlet and outlet pipes from fue! filter by using

two wrenches.

1. Fuel filter 3. Inlet pipe
2. OQutlet pipe 4. Wrenches

Fig. 4-5 Disconnecting Pipes

7. Fuel filter from chassis frame.

Install or Connect
Reverse removal procedure noting the following.

Use new gaskets.

Make sure that gasketed surfaces are free from
any damage.

Inlet and outlet pipes should come into recess
of plate as shown below.

Gasket
Outlet pipe
{nlet pipe
Recess

pwn-

Fig. 4-6 Fuel Filter Installation

¢ Tighten union bolts to specified torque.

Tightening torque of | N'm kg-m Ip-ft
fuel filter union bolts | 30 — 40 |3.0 — 4.0/ 22.0—28.5

e Upon completion of installation, verify that
there is no fuel leakage at each connection
according to procedure described in p. 3-4.

FUEL LINES

Due to the fact that fuel feed line is under high

pressure, this system requires special considera-

tion for service.

The feed pipe uses screw couplings.

Any time these fittings are loosened to service or

replace components, ensure that:

e Backup wrench is used while loosening and
tightening fitting.

e First tighten fittings (flare nut) by hand and
then tighten it to specified torque.

Tightening torque N-m kg-m 1b-ft
for pipe fitting
(flare nut) 30—40 |3.0—-4.0|22.0-285




FUEL TANK

Remove or Disconnect

1. Release fuel pressure in fuel feed line referring
to “FUEL PRESSURE RELIEF PROCE-
DURE"” in p. 3-3.

2. To release pressure in fuel tank, remove fuel
filler cap and then, reinstall it.

3. Negative cable at battery.

4. Fuel level gauge and fuel pump lead wire
couplers.

1. Flare nut
2. To throttle body

Fig. 4-7 Fuel Pipe Screw Couplings

Inspect

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.

1. Fuel pump coupler

/_———f\\<\_,: 2 2. Fuel level gauge coupler
/

3. Rear bumper

- Fig. 4-9 Fuel Pump and Level Gauge Couplers

5. Breather hose from filler neck and vapor hose
from separator after removing upper protector.

Fuel feed hose
Fuel return hose
Fuel vapor hose
Clamp

BWN =

Fig. 4-8 Fuel Lines Inspection

1. Vapor liquid separator
2. Breather hose
3. Vapor hose

Fig. 4-10 Vapor Hose and Breather Hose



6. Filler hose from fuel tank after remaoving lower
protector.

7. 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 con-
tainer due to possibility of fire or explosion.

8. Fuel filter inlet pipe from filter.

1. Fuel filter
2. Inlet pipe

Fig. 4-11

9. Detach fuel pipe clamps from chassis, and
fuel filter inlet pipe from clamp.

1. Clamps
2. Inlet pipe
3. Fuel tank

Fig. 4-12 Pipe Clamps

10. Fuel return hose from pipe with fuel tank
and cover lowered slightly.
11. Fuel tank and cover from vehicle.

Inspect

After removing fuel tank, check hoses and pipes
connected to fuel tank for leaks, |oose connec-
tions, deterioration or damage. Also check fuel
pump and level gauge gaskets for leaks, visually
inspect fuel tank for leaks and darnage.

Replace any damaged or malconditioned parts.

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 required, as
an explosion resulting in personal injury
could occur.

The following procedure is used for purging the

fuel tank.

1. After removing fuel tank, remove all hoses,
fuel pump and fuel level gauge from fuel tank.

2. Drain all remaining fuel from tank.

. Move tank to flushing area.

4. Fill tank with kerosene or trichloro ethylene,
and agitate vigorously and drain. Repeat this
washing until inside of tank is clean.

Replace tank if its inside is rusty.

5, Completely flush out remaining fluid after

washing.

w

Install or Connect

Reverse removal procedure for installation using

care for the following.

e Refer to Fig. 4-1 for piping and clamp posi-
tions,

e Clamp hoses securely.

e [f pipe clamp is broken, replace it with new
one.

e Use new gaskets for fuel filter inlet pipe and
tighten union bolt to specified torque.

e Upon completion of installation, check fuel
system for leakage according to procedure
described in p. 3-4.
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Throttle Body

The throttle body consists of the main bore, air bypass passage, fuel passage, vacuum passage (for EGR

system and canister purge system) and the following parts.

® Injector which injects fuel according to the signal from ECM

® Fuel pressure regulator which maintains the fuel pressure to the injector a certain amount higher than
the pressure in the intake manifold

® Throttle valve which is interlocked with the accelerator pedal and controls the amount of the air fuel
mixture drawn into the combustion chamber

e Throttle opener which controls the throttle valve opening so that it is a little wider when the engine is
starting than when the engine is idling

¢ TPS which detects the throttle valve opening and sends a signal to ECM

® Air valve which supplies the bypass air when the engine is cold

e |dle speed adjusting screw which controls the amount of bypass air to adjust engine idle speed

Throttle lever

Throttle opener
Vacuum pipe

Fuel injector

Fuel pressure regulator
TPS

. Idle speed adjusting screw
. Airvalve

. From fuel pump

10. To fuel tank

11. From ISC solenoid valve

12. To intake pipe
7 5 13. Fuel
6 14. Air

15. Cooling water

X,
PENDABWN
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A 10¢ . o ¢
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Fig. 4A-5 Throttle Body Cross-Section
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Fuel Injector

It is an electromagnetic type injection nozzle
which injects fuel in the throttle body bore
according to the signal from ECM.

Operation

When the solenoid coil of the injector is energiz-
ed 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 pressure injects fuel in conic dispersion.
As the |ift stroke of the needle 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).

Solenoid coil
O cing (large}
Filter
Ptunger

O ring {small)
Need!e valve

Do LN

Fig. 4A-6 Injector Cross-Section

Fuel Pressure Regulator

The fuel pressure regulator keeps the fuel pressure
applied to the injector 2.65 kg/cm? (265 kPa)
higher than that in the intake manifold at all
times.

The pressure applied to the chamber “A” of fuel
pressure regulator is intake manifold pressure
and that to the chamber “B" is fuel pressure.
When the fuel pressure rises more than 2.65 kg/
cm? (265 kPa) higher than the intake manifold
pressure, the fuel pushes the valve in the regula-
tor open and excess fuel returns to the fuel tank
via the return pipe.

Chamber A"
Chamber “B”
Spring
Diaphragm
Valve

From fuel pump
To fuel tank
Intake manifold pressure

DNDO PN =

ig. 4A-7 Pressure Regulator Cross-Section

.
S
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Air Valve

The air valve consists of thermo-wax, springs and
valve,

When the engine is cold, it sends the air from the
air cleaner to the intake manifold without letting
it pass through the throttle valve to increase the
engine speed, and thus the engine is warmed up.

Operation

When the engine is cold (or engine cooling water
is lower than about 60°C (140°F)), the thermo-
wax contracts.

In this state, the valve is pushed to the left by
the spring force and opens the air passage, allow-
ing the air from the air cleaner to be drawn into
the intake manifold. Thus the amount of intake
air increases even when the throttle valve isat the
idle position and the engine speed rises to the
fast idle state which is higher than the idle speed.

7 6 1
-9 S
{ “
!
1S — AY
} N A\
2 =
3 4

8 5. Air to intake manifold
1. Throttie body 6. Air from air cleaner
2. Thermo wax 7. Water from intake
3. Springs manifold
4. Valve 8. Water to intake pipe

Fig. 4A-8 Air Valve Open

As the engine is warmed up, the thermo-wax
expands gradually, then the piston is pushed to
move the valve to the right graduaily, and the
amount of air passing through the air passage
decreases and so does the engine speed. When
the engine cooling water temperature reaches
about 60°C (140°F), the valve is fully closed
and the engine speed is back to the normal idle
speed.

4A-10

4
-~
{ AN
/AN
HUEPEEN
! 1N\ A\
1 3
5 2
1. Thermo wax 4. Water from intake
2. Valve manifoid
3. Piston 5. Water to intake pipe

Fig. 4A-9 Air Valve Close

ISC (Idle Speed Control) Solenoid Valve

The ISC solenoid valve opens and closes air by-
pass passage according to the signal from ECM.
When it opens, the air is supplied to the intake
manifold,

. Valve

Coil

Magnet yoke
Core

HPWN =

Fig. 4A-10 ISC Solenoid Valve Cross-Section



ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1}
various sensors which detect the state of engine
and driving conditions, 2) ECM which controls
various devices according to the signals from the
sensors and 3) various controlled devices.
Fanctionally, it is divided into six sub systems:

¢ & & o o o

-2 el

i
|
1
|
i
i
|
T
J

r

INFORMATION SENSORS CONTROLLED DEVICES
1. Pressure sensor a : Injector
2. TPS b : ISC solenoid valve
3. ATS ¢ Throttle opener
4, WTS VSV {Brown)
5. REGTS d : EGR VSV {Blue)
{California spec. model only} e : “CHECK ENGINE" light
6. 5th switch f : Fuel pump relay
(Not for California spec. madel} g : lgniter (Power unit)
7. CAS (in distributor}
8. Igniter {Power unit)
9. Oxygen sensor
10. Battery
11. VSS

12, Clutch switch

Fig. 4A-11 Component Parts Location

Fuel injection control system
ISC solenoid valve control system
Fuel pump control system
Throttle opener control system
EGR control system

ESA control system

OTHERS

: EGR modulater

: EGR valve

: Fuel pressure regulator

: Throttle opener

: Canister

: Monitor coupler

: ECM

: 'Fuse box {Diagnosis switch
ternrinal)

: BVSV

: Main relay

ITOTMOO®D

o

4A-11



vl

—

+A/IG

" A
o/9 19

Ll dgy
g
191 450 g+ B
A OND
1331UB] 101nquisiq
u 1IN0 Sdd |
ano oA 'A lanD Sdl (N
=t NI
0 I
@

1QSUJSs 3N8S3Y

41 v gl NI
10103(ul pue §d )

H37d4NOJ 3418

S1HVd 40 NOILISOd TVNIWEIL

ut A
o A
anNd

H/1D

0\..0
A5

9/d—]
Ald—

a/d—

g
/8 19/8
vv 28 €9 0L9
118
FAL:|

Y
v (A2
6Y

=13

23 68

HE
ewv  [3]E
av S gid

M -
qv % m {8
gy 3E 18
zZiv  [zl3 aig

HE

HIE
Bly 5g

)3
PV 5T 48]
\Zv 2 m
gzy  STE o8
2 A e
vZy |8l
gLy 2la (g
8Ly 88
LY

26 €19

91

®
A
6l L% 8l 18
——A/8 0
¥z
——4/8
——a/A oz H
4
I
——ans—o o
g = zz
jora
m 1
_I.lm:n B/ d
d 2
vZ
B =R m/a
- =
214
—-M/B7 1
Aefai Jo
ﬁ uosod jeulwas |
-
Lz

Fig. 4A-12 System Wiring Diagram

4A-12



snig/pay " |/
HORIE/MOIIBA * " /A
MOljoA < A
S "
MOIBA/IBIOIA "' A/A
JOOIA * A
anIgANS * T as
MOIOA/PEY "' * A/H
Usain/pey "' /Y
eig/pey 0 a/y
Py ey

Juig p

Mmo||a A /uaaibiybiy - - A /BT
allym/usalbiybiy - - - /67
Hoe|g/usaibiybiy - - g/6

ugasbrybiq - - - i
mojjap/ARID " "t A 1D
pad/Aein * ** " Y9
usaun/Aean - - /g

>WLO..-...‘_O
>>O__m>\c>>o._m Sttt >\Lm
v_om_m\:\so\_m Tt m\\_m
sbuespsanig * " - 0/19
MOjIBA/aNE " """ A/Ig
alym/anig " /19
pay/anig """ Y/l
doe|g/enig *Ct g/ig
anig" - |g
MO[[BA/XOleE " A/G
usal9/oelg * -t D/g
an|g/oelg - 1g/g

10)09 aapg

WO3 "Z€
161, ANIDNI MOIHI, “LE

epeue) pue elUIOLIED [T YILIMS [83uUBD “OF
1daoxa |apow *0ads |esapa4 | Josuas abea|i|n "6

J0108lut |an4 "z

dAleA ploul|os IS /2
ASA dsuado ajn04yl "9g
ASA H93 'S¢

Aejpa dwnd |an4 “pz

Aejal ulely "g¢

dwnd [an4 ‘Zz

(paddinba JI) ASA O/V "1LT
(paddinba 41} Jaiyljdwie 3/ "0Z
youms olroubew Jonels ‘gl
| Youms yoIn|y ‘gl
youms uley /|

Asaneg ‘gl

(AJuo japow *dads elul0yyeD)
punoJtg "G
{xoq asny ui)
jeuluwlsl yoiims ‘Beiq "y
19]dnoo 431 UO "€
jul) @qisng 'gl
(101ngLIsip ul) SYO "L 1L
SSA 0L
{1opow "dads eluioyi|e] 10} JION)
yams yig "6
100 uolltub| °g
(11un 13mod) s311UB}
J0suas uabAXQ '9
Sdl 'S
losuas ainssald f
(AJjuo [apow "oads eiuJo4iRD)
S193H '€
Sim’e
SLlv 'L

4A-13



i ASA
(.. INIDN3I d
seb 1sneyx 13uado
W - MOIHD..) amanyL
ainpau Py =% sisoubeig
|041UCD MO|) a1e ssedAg
1nd ez A A
W = {31un Jamod) ASA
433 |ub) HO3 [043u0D uoiIvalul jang |
A ]
1>m_8 dwind an4
leuBis 1531 @ (3fnpoy 0J1U0D 21U003|]}
|eubis sisoubel( » NO3
luswebiebus yoin|) e
{1apowl
*0ads ejuloyljen
10} 10U} |eufis A A A
uonijisod iesb yic @
abieyjon Alanieg ¢
(paddinbsa }1) aimiesaduwial Buiuado
[eubis 9/v e sef 1sneyxa anjea
S193Y
|eubis 1ie1s auibuy @ 4onenRuDD pa1e(NoI0aY e 91101y @
paads aDIysp e "UabA Y
[2UBIS SY7 @ -uo3 uaiAxo auny
[eubis uo1ub| e 1SNEUX3e -eJadwal sa1em dwnd jany
s uory Buijoos awbuy e SIM
aimessd
-wal J1e axelu| @
(awnjon e S1v 10100y [
3elu)) plojiuew =
Josuas 93elu| U] 3Inssald e josuas || (ydims 3ypy)
uabAxQ ainssald Sdl
15A|e1ED Aem-g
1 3did QI0dINVYIA I INIONI 4 QTO4INVYW[ . - AQo8 HINV3IO A”_
H3I1N3D 1SNVYHX3 IHVLNI 371L10HHL HIv
1SNVYHX3

aAjeA plOU

anea D3 .08 05| |

Fig. 4A-13 System Schematic

4A-14



Electronic Control Module (ECM}

ECM is installed under the glove box of the in-
strument panel.

ECM is a precision unit consisting of one chip
microcomputer, A/D (Analog/Digital) converter,
170 {Input/Output} unit and 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, ISC
solenoid valve, throttle opener VSV, etc. butalso
self-diagnosis function, fail safe function and
pack-up function as described in the following
section.

1. ECM
2. Instrument main panel
3. Glove box

Fig. 4A-14 ECM Location

Self-diagnosis function

When any of such troubles as listed below occurs
in Electronic Fuel Injection system, ECM acti-
vates “CHECK ENGINE"” light while engine is
running to warn the driver of occurrence of such
trouble and stores the data on defective area
(where trouble occurred) in its back-up memory.
{(The memory is kept as it is even if the trouble
was only temporary and disappeared immediate-
ly. And it is not erased unless the power to ECM
is shut off for 20 seconds or longer.) ECM also
indicated defective area in memory by means of
flashing of “CHECK ENGINE” light at the time
of inspection (i.e. when diagnosis switch terminal
is grounded and ignition switch is turned ON).

e When ECM received a defect informing signal
from any one of following sensors and circuits
or no signal whatever
*Oxygen sensor
*ATS
*Pressure sensor
*WTS
*TPS
*VSS
*1dle switch
*CAS
*Bth switch (Not for California spec. model)
*{gnition circuit
*Ground circuit {California spec. model only)

e When a trouble exists in EGR system (or re-
circulated exhaust gas temperature sensor is
defective) . . . For California spec. model only

e When CPU (Centra! Processing Unit) of ECM
fails to operate

NOTE:

e Even when a trouble occurs in CAS, 5th switch
circuit or idle switch circuit {circuit open),
ECM does not indicate it {or activate “CHECK
ENGINE" light) while engine is running.

And when that troubled circuit regains good
condition, the memory of defective area will
be erased automatically even if the power cir-
cuit to ECM is not opened as described above.

4A-15



® Only ignition circuit trouble {code No. 41
among the above areas is not stored in back-up “}%’(;}\ﬂ 1
memory of ECM. (In other words, even if 5
ECM has detected a trouble in ignition cir-
cuit, once ignition switch is turned OFF, code

| &
No. 41 will not be indicated even when dia-

gnosis switch terminal is grounded and ignition @P S

switch is turned ON.). 2 5

Therefore, to check diagnostic code when 7

engine fails to start, crank engine and then g I
5]

ground diagnosis switch terminal with igni- I
tion switch ON.

a4
(“CHECK ENGINE" light] E’j“u 1000 [133
“CHECK ENGINE” light is located among the 00000 10

instrument cluster. It indicates each result of

diagnosis done by ECM'’s self-diagnosis function. 1. “CHECK ENGINE" 5. ECM

[t also lights under the conditions as described , Mot s gi"t;"jt‘“fc"ma““"

below regardless of Electronic Fuel injection 3. Diagnosis switch terminal 8. Main relay

system condition. 4. Fuse box 9. Ignition switch

® When ignition switch is turned ON, engine is Fig. 4A-16 “"CHECK ENGINE” Light Circuit for
at a stop (When engine speed is lower than California and Canada spec. Model

500 r/min.) and diagnosis switch terminal is
ungrounded, “CHECK ENGINE" light turns
ON for the purpose of light and its circuit

check but turns OFF once engine is started
{(When engine speed is higher than 500 r/min.)

as far as Electronic Fuel Injection system is in :

 ENGINE -

good condition,

e Only federal spec. model except California
and Canada has mileage sensor and cancel
switch in its “CHECK ENGINE" light circuit.
When mileage reaches 50,000, 80,000 and
100,000 miles respectively {i.e. mileage sensor
turns ON) “CHECK ENGINE" light turns ON
even while engine is running. This is to warn
the driver that it is time for periodical inspec-
tion. In this case, turn OFF “CHECK EN-

4
GINE" light with its cancel switch upon com- fogooo
pletion of inspection, "U a0cnan ﬁ@

1. "CHECK ENGINE" tight 8. ECM

2. Cluster 9. Sensed information
3. Diagnosis switch terminal 10. Qutput

4, Fuse box 11. Main relay

5. Cancel switch 12. Ignition switch

6. Instrument panel

7. Mileage sensor

Fig. 4A-16 “CHECK ENGINE” Light Circuit for
Federal Spec. Model Except

California and Canada
4A-16



Fail-safe function

When a failure occurs in any of the sensors
fisted below and their circuits, a signal indicating
such failure is fed to ECM, which judges that
signal as such.

Even then, however, control over the injector,
ISC solenoid valve and others is maintained on
the basis of the standard signals prestored in the
memory of ECM while ignoring that failure signal.
This function is called “*fail-safe function’. Thus,
with this function, a certain level of engine
performance is available even when some failure
occurs in these sensors or their circuits and
disability in running is avoided.

o WTS

e TPS

e ATS

e Pressure sensor

Back-up function

Even when CPU in ECM fails to operate proper-
ly, the back-up circuit in ECM controls operation
of the injector on the basis of the signals from
pressure sensor so as to least impair driving per-
formance.

Pressure {Intake manifold absolute pressure)
Sensor (PS)

This sensor senses pressure change in the intake
manifold and converts it into voltage change. It
consists of a semi-conductor type pressure con-
verting element which converts a pressure change
into an electrical change and an electronic circuit
which amplifies and corrects the electric change.
The ECM sends a 5-volt reference voltage to the
pressure sensor. As the manifold pressure changes,
the electrical resistance of the sensor also changes.
By monitoring the sensor output voltage, ECM
knows the manifold pressure {intake air volume).

A A A A A A A A S A A A S AV A

AL A RRARRAL Y =

12 3

Output voltage
Reference voltage ﬁe
Ground

Semi-conductor type

pressure converting element

Filter

. Intake manifold pressure

(Vacuum)

HwWwn =

oom

Fig. 4A-17 Pressure Sensor

QOutput voltage (V)
LOwW «pm———— High

Low - - High
{High vacuum) Intake manifold {Low vacuum}
pressure {(mmHg}

Fig. 4A-18 Output Characteristic

ECM uses the voltage signal from the pressure
sensor as one of the signals to control fuel in-
jection time, ISC solenoid valve operation EGR
VSV operation and ignition timing.
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Throttle Position Sensor (TPS)

The throttle position sensor consisting of a
contact point (idle switch) and a potentiometer
is connected to the throttle valve shaft on the
throttle body, and detects the throttle valve
opening.

The throttle opening in the idle state is detected
by means of the contact point which turns ON
in that state.

But beyond that the full opening is detected by
the potentiometer as follows.

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 open-
ing, the output voltage varies accordingly.

By monitoring the sensor output voltage, ECM
detects the throttle valve opening and its change.

~
res
vy
4 3 21 1. Reference voltage
2. OQOutput voltage
3. ON/OFF signa!
4. Ground

Fig. 4A-19 Throttle Position Sensor

Output voltage (V)
Low ~a———————a= High

P

Smali - » Large

Throttle valve opening
{degree}

Fig, 4A-20 Output Characteristic
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Air Temperature Sensor (ATS}

Located at the side of intake manifold, this sen-
sor constantly measures the temperature of the
air entering there and converts a change in the
air temperature into that in resistance through
its thermister. That is, as air temperature lowers,
resistance increases and as it rises, resistance
decreases. As air density of the intake air
varies with variation in temperature, ECM, by
monitoring the resistance, adjusts the amount of
fue! injection according to the air temperature.

Water Temperature Sensor (WTS)

Located at the side of intake manifold, this sen-
sor measures the temperature of the engine cool-
ing water and converts its change into that in
resistance through the thermister like the air
temperature sensor.

That is, as cooling water temperature lowers,
resistance increases and as it rises, resistance
decreases.

By monitoring the resistance of the water tem-
perature sensor, ECM detects the engine cooling
water temperature and that affects most systems
under the control of ECM.

— High

Resistance

-y

Low

Low - # High
Temperature

Fig. 4A-21 Air/Water Temperature Sensor
Characteristic



Recirculated Exhaust Gas Temperature Sensor
(REGTS) (For California spec. model only)

This sensor is located at the EGR valve. Like the
air and water temperature sensors described
previously, it measures the temperature of the
gas which was recirculated through the EGR
valve and converts a change in the exhaust gas
temperature into that in resistance 10 send it
to ECM.

ECM uses it for diagnosing a trouble in the EGR
system,

1. EGR valve
2. REGTS

Fig. 4A-22 REGTS

Oxygen Sensor

The oxygen sensor is located on the exhaust
manifold to detect the concentration of oxygen
in the exhaust gases.

. Graphite ring

. Zirconia element
. Atmasphere

. Element cover

. Exhaust gases

Ol & W -~

Fig. 4A-23 Oxygen Sensor

Vehicle Speed Sensor (VSS)

The VSS consisting of the lead switch and magnet
is built in the speedometer. As the magnet turns
with the speedometer cable, its magnetic force
causes the lead switch to turn ON and OFF.
Such ON/OFF frequency increases or decreases
in proportion with the vehicle speed and is sent
to ECM as pulse signals.

ECM uses it as one of the signals to control the
ISC solenoid valve.

1. Reed switch
2. Magnet
3. Speedometer ass'y

Fig. 4A-24 VSS

Crank Angle Sensor {CAS)

The crank angle sensor lacated in the distributor
consists of the signal generator {hall element and
magnet) and signal rotor.

As the signal rotor turns, it causes the magnetic
flux from the magnet to be applied to the hall
element intermittently. The hall element genera-
tes the voltage in proportion with the magnetic
flux as shown below. This voltage is wave-shaped
into the pulse signal (sensor signal) by the com-
parator.

This pulse signal {4 pulses/revoiution) is sent to
ECM where it is used to calculate the engine
speed and also as one of the signals to control
fuel injector and ignition timing.
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1. Signal rotor
2. Magnet
3. Hall element

B
Threshold

\_ - ::A level

Hall element
voltage ov

HIGH |
Sensor l
LOwW

signal

Fig. 4A-26 CAS

Ignition Signal (ignition fail safe signal)

This signal is sent from the igniter.

ECM uses it as one of the signals for controlling
fuel injector.

Engine Start Signal

This signal is sent from the engine starter circuit.
Receiving it, ECM judges whether the engine is
cranking or not and uses it as one of the signals
to control fuel injection timing, injection time,
ISC solenoid valve operation and throttle opener
VSV operation.

5th Switch (Not for California spec. modei)
Located on the tansmission, it turns ON when the
gear shift lever is shifted to the 5th gear position
and OFF when it is at any other position. The
ON/OFF signal from this switch is one of the
signals that ECM uses to control EGR VSV.

4A-20

Fig. 4A-26 5th Switch

Clutch Switch

Located above the “clutch pedal, it turns ON
when clutch pedal is depressed and OFF when
released. ECM uses it as one of the signals for
controlling fuel injector.

Air-Conditioner Signal (For vehicle with A/C}
This signal issent from the air-conditioner circuit.
ECM detects whether the air-conditioner is ope-
rating or not through the signal and uses it as
one of the signals for controlling ISC solenoid
valve operation.

Battery Voltage

The fuel injector is driven by its solenoid coil
based upon the ECM output signal.

There is some delay called as ““Ineffective injec-
tion time’’, which doesn’t provide fuel, between
ECM signal and valve action.

As the ineffective injection time depends on the
battery voltage, ECM takes voltage information
to compensate it in fuel injection time.



Diagnosis Switch Terminal

There are two diagnosis switch terminals; one
included in the fuse box and the other in the
monitor coupler in the engine room. When
either diagnosis switch terminal is grounded, a
diagnosis signal is fed to ECM which then out-
puts self-diagnosis code and at the same time
outputs ISC duty through duty check terminal.

1. Fuse box
2. Diagnosis switch terminal
3. Monitor coupler

: Duty check terminal

» Diagnosis switch terminal
. Ground terminal

; Test switch terminal

oowr

Fig. 4A-27 Diagnosis and Test Switch Terminals

Test Switch Terminal

The test switch terminal is included in the moni-
tor coupler. When this terminal is grounded,
ECM sets the ignition timing to the specification
and turn “CHECK ENGINE" light ON even when
engine is running.

When both test switch terminal and diagnosis
switch terminal are grounded, ECM outputs A/F
duty through the duty check terminal and
“CHECK ENGINE" light indicates diagnostic
code No. 71, but it is nothing abnormal.

FUEL INJECTION CONTROL SYSTEM

In this system, ECM controls the time {amount)

and timing of the fuel injection from the fuel in-

jector into the throttle body according to the
signals from the various sensors so that suitable

air/fuel mixture is supplied to the engine in each

driving condition.

Injection Timing

e At start

Fuel is injected at a certain cycle starting immedi-
ately after the initial CAS signal is inputted.

J(— Initial CAS signal
i

| After some delay

lnjector OF l

Injection cycle

Fig. 4A-28 Injection Timing at Start

e |n normal driving {Standard injection timing)
Fuel is injected at every ignition signal (ignition
fail safe signal) synchronously.

ignition
signal
{
N I |
oN ‘ i )
Injector OFﬂ J_l —I—l

Fig. 4A-28-1 Injection Timing in Normal Driving

e When accelerating (Additional injection
timing)

Fuel is injected in addition to the above standard

injection timing whenever the throttle valve

opening exceeds the specified opening.
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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 intake manifold pressure (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.

NOTE:
The amount of fuel drawn into the engine is determined by the injection frequency as well as injection time.

ECM

Engine speed

) 4

2)
&

Basic injection
time

- Injector )

Intake manifold
pressure

) J
Injection time

Pressure sensor

~

.
o

Intake air
temperature

()
-
w

Cooling water
temperature

Y

()
2

Throttle valve
opening and
operation

Y

q
b,
(73]

Compensation

Supply voltage

Battery

7

Engine start switch Engine start signal

{Main switch)

(=

02 concentration

Oxygen sensor

N

Clutch engagement _

' ot

Clutch switch

N

ON/QOFF signal

A/C amplifier

\

\J \_/ HJ NN N N AN N

m

Fig. 4A-28-2 Parameter Diagram
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Intake air temperature compensation
As the intake air volume varies with the tem-
perature, it is compensated for its temperature.

Enriching compensation while warming up

When the engine is cold, enriching compensa-
tion is made to ensure good driveability till the
engine cooling water temperature reaches the
specified level. The amount to enrich the air/fuel
mixture is decreased as the temperature rises.

Enriching compensation after engine start

For a certain time after the engine is started, air/
fuel mixture enriching compensation is made so
as to stabilize the engine speed. As the amount
of compensation depends on the engine cooling
water temperature, it is the largest immediately
after the engine start and after that, it reduces
gradually.

Enriching compensation while loaded high
Enriching compensation is made to make the
air/fuel mixture ratio richer than the theoretical
air/fuel mixture ratio to ensure good driveability
under highly loaded driving condition.

Enriching compensation when accelerating

To attain smooth acceleration, enriching com-
pensation is provided for a certain time accord-
ing to each accelerating condition, which is ob-
tained through operation using the signal from
the pressure sensor {representing variation of
pressure in the intake manifold).

Leaning compensation when decelerating

To obtain a proper air/fuel mixture ratio during
moderate deceleration, compensation is made
for a certain time so that the air/fuel mixture
leans out to a proper ratio for each decelerating
condition, which is obtained through operation
using the signal from the throttle position
sensor (representing variation of throttle valve
opening).

Battery voltage compensation

A power voltage drop delays the mechanical
operation of the injector. Then the actual injec-
tion time becomes shorter for the time that ele-
ctricity is supplied to the injector. To compensate
this, the electricity supply time is made longer
when the voltage is lower.

Base air/fuel ratio compensation

The air/fuel ratio may vary due to such factors
as variation in each engine itself and aging. To
compensate such variation, feed back compensa-
tion is used and base air/fuel mixture ratio is
adjusted to a proper level.

Fuel cut

When decelerating quickly, the fuel supply is cut
or decreased to prevent unburned gas from being
emitted by making the injector operating time
as ineffective injection time.

Also, when the engine speed exceeds 6,800 r/min,
the fuel supply is cut to protect the engine by
making the injector operating time as ineffective
injection time. The normal injection is restored
when the engine speed is 6,500 r/min or lower.
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Fuel feed back compensation {Air/fuel ratio compensation)
It is necessary to keep the air/fuel mixture close to the theoretical air/fuel ratio (14.7) to obtain efficient
performance of the 3-way catalyst and high ciarification rate of CO, HC and NOx in the exhaust gas. For
that purpose, ECM operates as follows. It first compares the signal from the oxygen sensor with a specified
reference voltage and if the signal is higher, it detects that the air/fuel ratio is richer than the theoretical
air/fuel ratio and reduces fuel. On the other hand, if the signal is lower, it detects that the air/fuel ratio is
leaner and increases fuel. By repeating these operations, it adjusts the air/fuel ratio closer to the theoreti-
cal air/fuel ratio.

1) When oxygen concentration in the exhaust gas is low, that is, when the air/fuel ratio is smaller than the
theoretical air/fuel ratio (fuel is richer), electromotive force of the oxygen sensor increases and a rich
signal is sent to ECM.

2} Upon receipt of the rich signal, ECM decreases the amount of fuel injection, which causes oxygen con-
centration in the exhaust gas to increase and electromotive force of the oxygen sensor to decrease. Then
a lean signal is sent to ECM,

3) As ECM increases the amount of fuel injection according to the lean signal, oxygen concentration in the
exhaust gas decreases and the situation is back to above 1),

This control process, however, will not take place under any of the following conditions.
e At engine start and when fuel injection is increased after engine start

When engine cooling water temperature is low

When highly loaded and fuel injection is increased

At fuel cut

When oxygen sensor is cold

® & & &

Signal to decrease amount of
fuel injection
Signal to increse amount of
fuel injection
High voltage
1 ECM Low voltage
T T T - A
vy }
OXYGEN
NJE:
INJECTOR SENSOR
-
‘ AJF mixture Oxygen L A
| becomes concentration :
L _richer. decreaie& R S
A/F mixture Oxygen
becomes cancentration
leaner, increases.
ECM
injector

Oxygen sensor
Voltage signal
Injection signafl
Air/fuel mixture
Exhaust gas

NO LN

Fig. 4A-29 Fuel Feed Back Compensation
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ISC SOLENOID VALVE CONTROL SYSTEM

This system controls the bypass air flow by

means of ECM and {SC solenoid valve for the

following three purposes.

® To keep the engine idle speed as specified at
all times

The engine idle speed can vary due to follow-

ing reasons.

* Load applied to engine {when electric load
is applied, air-conditioner is turned ON,
etc.)

* Variation in atmospheric pressure

* Change in engine itself with passage of time

* QOther factors causing idle speed to change

e To improve starting performance of engine
e To compensate air/fuel mixture ratio when
decelerating {Dash-pot effect)

Operation

1SC solenoid valve opens the bypass air passage
when it is turned ON by ECM and closes it when
turned OFF,

ECM detects the engine condition by using signals
from various sensors and switches and while
repeating ON and OFF cycle of ISC solenoid
valve at a certain rate {12.5 times a second), it
controls bypass air flow by increasing and de-
creasing its ON time within a cycle.

While the engine is cranking, ECM keeps ISC
solenoid vaive ON (maximum ON time rate
within one cycle} so as to obtain better start of
the engine.

When the accelerator pedal is depressed while
the engine is running (the idle switch is OFF and
the throttle valve is at other than idle position],
ECM sets the ON time of the ISC solenoid valve
{rate of ON time within one cycle) so that it is
determined by the engine conditionsand keepsit.
When decelerating, on the other hand, ECM
reduces the valve ON time gradually (i.e., the
bypass air flow is reduced gradually) to obtain
dash-pot effect.

When the vehicle is at a stop, the throttle valve is
attheidle position and the engine is running, ECM
controls the bypass air flow by increasing or
decreasing ON time of [SC solenoid valve so that
the engine speed is kept at a specified idle speed.

With an A/C equipped vehicle, when the A/C is
ON, a certain amount of the bypass air is supplied
by the A/C VSV independently of this system.
The bypass air supplied by this system is used
for fine control to keep the idle speed as specified.

A/C OFF A/C ON

Engine idle speed | 800+50 | 1,000%50
specification r/min. r/min.
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Engine speed
frely—-

Vehicle speed
-y

Barometric
pressure

Cooling water
temp.

CAS

VSS

Pressure sensor

et ——————— WTS
ECM Throttle valve
opening TPS
Engine start
signal Engine start switch
) A/C ON
1 %O% signal A/C amplifier
T = Diagnosis
= signal Diagnosis switch
Cf% L‘?ﬁ terminal
%
srseszezeesss ON
ISCsolenoid Qgf
valve
1. Throttle body ON ti;1e
2. ISC solenoid valve - —
3. Aircleaner 1 cycle
{constant}
Fig. 4A-30 ISC Solenoid Valve Control System
FUEL PUMP CONTROL SYSTEM W o
ECM controls ON/OFF operation of the fuel ’
pump by turning it ON via the fuel pump relay =7§
under any of the following condition, K ’
® For 3 seconds after ignition switch ON, o B
o While cranking engine (while engine start ,_i
signal is inputted to ECM). -] P08 8187 816
® While CAS signal is inputted to ECM. on B118108382 A13
5

4A-26
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3
. Fuel pump
CAS

. Starter
Clutch switch

pwm o

7N\ !
\,/

2

Main switch
ECM

Main relay

Fuel pump relay

®Nom

Fig. 4A-31 Fuel Pump Circuit




THROTTLE OPENER CONTROL SYSTEM

In this system, the throttle valve is opened a little wider than the idle position to improve the engine

performance at its start.

The throttle opener is controlled by VSV {Vacuum Switching Valve} which opens and closes the vacuum

passage to the throttle opener.

ECM controls VSV according to the engine speed, starter signal and signal from the WTS and turns ON the

electric circuit of VSV when;

e the engine is cranking

e the engine speed is less than 4,000 r/min, for O to some ten seconds after the engine start (duration time
depends on the cooling water temperature, e.g. shorter for higher cooling water temperature.)

In either of the above conditions, VSV opens between the filter and passage ‘A" and closes between

passages ‘A" and “B". In this state, like when the engine is at a stop, the chamber “C” of the throttle

opener is under the atmospheric pressure. It means that the spring force pushes the rod to open the

throttle valve.

Once the engine starts to run, ECM turns OFF the electric circuit of VSV which then opens between

passages “A” and “B’ and closes between the filter and passage “‘A”. Consequently, the vacuum in the

intake manifold is applied to the chamber ““C” of the throttle opener and the diaphragm and rod are pull-

ed. In this way, the throttle valve moves back to its idle position.

r—-——-1 ;
! 6 Filter :ml

|
I Passage “A”’
| |
i CAS B14 r——Lg/W
| Engine!
I start  —— B10 .
:_ signal | 83
—— —— ]
B2
B/B!
815 81 B7 z6l5 2
]
8 Passage "B"
B/g—-I
ON
9
1. Throttle body
2. Throttle valve
3. Rod
4. Diaphragm}- Throttle opener
5. Spring
@ @ 6. VSV
7. ECM
8. Main relay
9. [gnition switch
10. Sensed information

Fig. 4A-32 Throttle Opener Control System
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EXHAUST GAS RECIRCULATION (EGR)
CONTROL SYSTEM

This system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifolid.

The EGR valve is controlled by EGR modulator
and VSV controlled by ECM according to signals
from various sensors,

The diaphragm mounted in the EGR modulator
is operated by back pressure of the exhaust gas
to open and close the valve. By this opening and
closing action of the valve, the EGR modulator
controls the vacuum transmitted to the EGR
valve.

Under a low load condition such as low speed
driving, the exhaust pressure is low. In this state,
the diaphragm in the EGR modulator is pushed
down by the spring force and the modulator
valve opens to allow the air into the vacuum
passage from the outside.

As a result, the vacuum transmitted to the EGR
valve becomes smaller and so does the opening
of the EGR valve,

Thus, less amount of exhaust gas is recirculated
to the intake manifold.

Under a high load condition such as high speed
driving, on the other hand, the exhaust pressure
is high. By the high exhaust pressure, the dia-
phragm in the modulator is pushed up and closes
its valve, As the air does not enter the vacuum
passage in this state, the vacuum transmitted to
the EGR valve grows larger and so does the
opening of the EGR valve.

Thus, larger amount of exhaust gas is recirculated
to the intake manifold.

Under any one of the following conditions, ECM
closes the vacuum passage of VSV. In this state,
as the vacuum is not transmitted to the EGR
valve; it remains closed.

4A-28

When engine cooling water temperature is low
When barometric pressure is low (at high alti-
tude)

When engine is running at high load

When transmission is in 5th gear condition
(Not for California spec. model)

Other than the above, EGR valve opens and
closes in accordance with the EGR modulator
operation.

Only California spec. model is equipped with
REGTS (Recirculated Exhaust Gas Temperature
Sensor).

The operation of EGR valves is monitored by
ECM through the signal from the REGTS which
measures the temperature in the exhaust passage.
Should anyting abnormal occur, “CHECK
ENGINE" light turns ON to warn it.
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4
F———— —
[ |
WTS |
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Sensed information
VSV
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spec. mode| only)
Intake manifold
Throttle body

. Exhaust gas
. Vacuum
. Air

Fig. 4A-33 EGR Control System
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ESA (ELECTRONIC SPARK ADVANCE)
SYSTEM

This system controls electronically the time of
electric current flow to ignition primary coil 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 pre-
stored in its memory and sends a signal to the
igniter (power unit).

The igniter turns ON and OFF the primary
current of the ignition coil according to the
signal from ECM.

Control of this system includes four different
types as follows.

e |gnition timing control at engine start
e [gnition timing control after engine start
¢ Electric current flow time control

2
ECM
5 » IGNITION _IGH “
TIMING
6 P CONTROL =
1 oY
7
kK H=—=K
8 ELECTRIC I L
9 W JCURRENT
FLOW TIME ,J’
10 | CONTROL
WAVE FORM
SHAPING
|Gf: Ignition fail
safe signal
IGt: Ignition
1, lgniter 6. TPS trigger
2. lgnition coit 7. WTS signat
3. Distributor 8. Engine start switch
4. CAS 9. Battery voltage
5. PS 10. Test switch terminal

Fig. 4A-34 System Diagram
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Ignition Timing Control at Engine Start

To obtain better starting performance of the
engine at the engine start (when the engine start
switch is turned ON or the engine speed is lower
than 400 r/min.) ESA system sets the ignition
timing to BTDC 5°.

Ignition Timing Control After Engine Start
Under any conditions other than engine start,
the ignition timing is determined according to
the intake manifold pressure and the engine
speed.

Electric Current Flow Time Control

To stabilize the secondary voltage generated in
the ignition coil to a proper level, ESA system
controls the time of primary current flow to the
ignition coil.

NOTE:

The ignition timing is controlled by ECM as
described above. Therefore, when checking or
adjusting the ignition timing, the ignition timing
must be fixed by grounding the test switch
terminal.



DIAGNOSIS

ECM has a system self-diagnosis function as des-
cribed previously (p. 4A-15).

Investigate where the trouble is by referring to
the following “’Diagnostic Flow Chart” and
“’Diagnostic Code"’.

PRECAUTIONS IN DIAGNOSING TROUBLES
[PRECAUTIONS IN IDENTIFYING DIAGNOS-
TIC CODE]

® Before identifying diagnostic code indicated
by “CHECK ENGINE" light, don’t disconnect
couplers from ECM, battery cable from bat-
tery, ECM ground wire harness from engine.
Such disconnection will erase memorized
trouble in ECM memory.

e [f abnormality or malfunction lies in two or

more areas, “CHECK ENGINE" light indicates
applicable codes three times each.
And flashing of these codes is repeated as
long as diagnosis terminal is grounded (spare
fuse is connected) and ignition switch is held
at ON position.

e Take a note of diagnostic code indicated first.

[INTERMITTENT TROUBLES]
® There are cases where “CHECK ENGINE”
light indicates a diagnostic code representing
a trouble which occurred only temporarily
and has gone. In such case, it may occur that
good parts are replaced 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, that is, it
is not an intermittent one:
Check sensor (actuator), wires and each
connection and if they are all in good con-
dition, substitute a known-good ECM and
recheck.
* When trouble can not be identified but
“CHECK ENGINE” lightindicatesa trouble
code:

Diagnose trouble by using that code No. and
if sensor (actuator), wires and each connec-
tion are all in good condition, erase diagnos-
tic code in ECM memory. Then conduct a
test runand check what “CHECK ENGINE”’
light indicates. Only when it indicates trou-
ble code again, substitute 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. In this case,
check wires and connections carefully again.

[NOTES ON SYSTEM CIRCUIT INSPECTION]
e [ntermittent trobles

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
should be carefully reformed to increase
contact tension.

— Poor terminal to wire connection.

Never connect any tester (voltmeter, ohmme-

ter, or whatever) to ECM when its coupler is

disconnected. Attempt to do it may cause
damage to ECM.

Never connect an ohmmeter to ECM with its

coupler connected to it. Attempt to do it

may cause damage to ECM and sensors.

Be sure to use a voltmeter with high impedan-

ce {MQ/V minimum) or a digital type vol-

tmeter. Any other voitmeter should not be
used because accurate measurements are not
obtained.
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® When checking voltage at each terminal of the
coupler which is connected to ECM, be sure
to 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. Coupler
1. ECM 2. Probe
2. ECM coupler {Yellow) i .
3. ECM coupler {Green) Fig. 4A-36 Connecting Meter Probe
N \/ 4. Body ground
H g ? ¢ 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 coupier or force its female
terminal open for connection.

L~
™~
-

D — —
(3] = e e e 0 e 2 | s ot
\2E | I 2 o [ T [ o e , | | ] = 2 | T [ In case of such coupler as shown below, con-

nect probe as shown below to avoid opening
female terminal.
Never connect probe where male terminal is
supposed to fit.

D 1. Coupter
2. Probe

3. Where male

, J”” - terminal fits
— — Fig. 4A-37 Connecting Meter Probe
!1 |

e Before measuring voltage at each terminal,
check to make sure that battery voltage is
11V or higher. Such terminal voitage check at
low battery voltage will lead to erroneous dia-
gnosis.

Fig. 4A-35 Checking Voltage and Terminal
Position

e For ECM coupler terminal positions (A1,
A2 ,..to A24 and B1, B2 ... to B17), refer
to Fig. 4A-35.

® When disconnecting and connecting coupler,
make sure to turn ignition switch OFF.

e When there is a question "“Are couplers con-
nected properly? "' in FLOW CHART, check
male half of terminal for bend and female
half for excessive opening, terminal for poor
locking (looseness), corrosion, dust, etc.

o When connecting a probe of chmmeter, volt-
meter, etc. to coupler terminal, be sure to
connect it from wire harness side of coupler.

Fig. 4A-38 Checking Battery Voltage
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DIAGNOSTIC FLOW CHART
START o
‘ NO NO
IDohes “Cl—éECK ENGINE" » Does engine start? »| Proceed to chart
ight turn ON when ignition A-1. (ECM power >
switch is turned ON (without YES and ground circuit
starting engine.) ? Y check.)
Proceed to chart
A-2.  ("CHECK -
YES ENGINE” light -
Y / circuit check.)
: NOTE:
C t fuse to dia- .
g:gs?:c ?\::irt?:h us tel?minlgl If engine fails to start, crank it for Remains ON /F;lgceed(‘:chcgéré
(grounding) and observe 2 seconds and then while keeping > ENGINE" light >
“CHECK ENGINE” light, ~ ignition switch ON {Don’t turn it circuit check.)
OFF) connect spare fuse to diagno- :
Flashes sis switch terminal.
y
Is diagnostic code No. 12 in- \ YES | Are engine basic Proceed to “TRO-
dicated? ™| parts described in UB!;E DIAGNO-
SECTION 2 “EN- SIS (p. 4A-60.)
NO GINE DIAGNO- YES »| Check Electronic
Y SIS in good con- Fuel Injection sys-
Check and repair according dition? ::;,T ?ﬁ;ﬁiﬂ’eﬁ abrs
to flow chart corresponding if-di ;
to that code No NO g -C1agnosts
. i function.
Repair or replace
y
1. After repair, disconnect
battery negative cable for
longer than 20 sec. to
erase diagnostic code stor-
ed in ECM memory and
reconnect it.
2. Start engine and warm
it up to normal operat-
ing temperature.
3. With spare fuse connect-
ed to diagnosis terminal
and ignition switch turn-
o ON, make are ihat 2. Disgnons st termina
i
shows code No. 12.
4. Disconnect spare fuse
from diagnosis terminal.

4

Is trouble corrected?

NO

S|

YES

Y

END

Fig. 4A-39 Diagnostic Flow Chart For Electronic Fuel Injection System
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DIAGNOSIS CODE TABLE

"“CHECK ENGINE" ———# r1
light turn ON

OFF —— — |-

Code No. 21
p———— e,

2

1

EXAMPLE: When throttle position sensor is defective {Code No. 21)

Code No. 21 Code No. 21
—— r———m,
2 2

I

i

0.3‘2.3 1.0 03 3.0 3.0 Time {sec.}
Q.
DIAGNOSTIC|“CHECK ENGINE” LIGHT
CODE NO, FLASHING PATTERN DIAGNOSTIC ITEM DIAGNOSIS
1
13 n nﬁ n Oxygen sensor
1 4
I JL_NL
WTS
] 5
91 2 1
2 TPS
2
2 5 ATS
2 4
24 ”” ””“” VSS
3 1 . . 4
31 Diagnose trouble according to “DIAGNOSTIC
—nn-n—”— Pressure sensor FLOW CHART" corresponding to each code
2 No.
4 1
41 ”"”” “ Ignition signal
4 2
G 111 1
4 a
«“ | i i
p z Idle switch of TPS
45 e aninn_
51 3 1 EGR system (For California
_n_mmﬂ_"_ spec. model only)
53 _[Ul,ﬂ.rm_nﬁ_n_ Ground circuit {For Califor-
nia spec. model only)
54 5 4 5th switch (Not for
”””I”[ I”””l California spec. model)
7 1
71 "”””"”” || Test switch terminal
ON I ECM ECM failure.
12 Normal This code appears when none of the other codes

(Above codes) are identified.

Fig. 4A-40 Diagnostic Code Table
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A-1 ECM POWER AND GROUND CIRCUIT CHECK

1.
2.
3.

3.
4.

(“CHECK ENGINE” LIGHT DOESN'T LIGHT AT IGNITION SWITCH ON AND ENGINE DQESN'T
START THOUGH IT IS CRANKED UP.)

\f C 8 1A ID|
3 B/W 1 T B

2
3-1
—Ouf O
1
® O —-1
AlC
8
B D
Fusible link 5. Main relay
Ignition switch 6. ECM
Circuit fuse for ignition 7. Engine ground for ECM
coil 8. Terminal position of

1. Circuit fuse for ECM
Fuse box

coupler {viewed from
wire side}

Fig. 4A-41 ECM Power and Ground Circuit

Is operation of main
relay heard at ignition
switch ON?

BI/B
w

6
B15
B1
B7 B2
B3
B10

B/G

B/BI

B/B!

¥ YES

Is circuit fuse (for ECM)
in good condition?

f YES y NO

1. Disconnect ECMcou-
pler (Green} with ig-
nition switch OFF,

2. Using service wire,
ground B15 terminal.

3. Is Dbattery voltage
applied to B1 or B7
terminal at ignition
switch ON?

To be continued

Repair and
replace.

iNO

Are fusible link and
circuit fuse (for ignition
cail) in good condition?

Y YES

jNO

1. ECM coupler i
disconnected
2. Service wire

Is main reiay in good
condition?

(Check main relay re-

ferring to p. 4A-98.}

Repair and
replace.

¥ YES

*NO

Poor relay-to-coupler
connection, B/W wire
open, “B" wire open
poor B15 connection or
poor engine ground.

If all above are OK, sub-
stitute a known-good
ECM and recheck,

Replace.

4A-3s



Continued

YES

\

JNO

Poor connection at both B1 and B7.
H connection is OK, check ECM and its
circuit referring to p. 4A-73.

“W” wire open, poor relay-to-coupler con-
nection or "BI/B” wire open.

If all above are OK, check main relay refer-
ring to p. 4A-98.

Fig. 4A-42 Diagnostic Flow Chart A-1 For ECM Power and Ground Circuit
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A-2 “CHECK ENGINE" LIGHT CIRCUIT CHECK
(“CHECK ENGINE” LIGHT DOESN'T LIGHT AT IGNITION SWITCH ON THOUGH ENGINE

STARTS.)
r 1
| |
8/W ! @ ! VIY 5 . Main fuse
1
I |
L

813 Ignition switch
Circuit fuse
“CHECK ENGINE”
light bulb

ECM

6. Combination meter

T

i

® O

Fig. 4A-43 “CHECK ENGINE” Light Circuit

1. With ignition switch turned
OFF, disconnect coupler
{Green) from ECM.

2. Body-ground terminal B13
in couper disconnected.

3. Does “CHECK ENGINE"

||ght twrn ON at |gn1t1on 1. ECM coupler disconnected
switch ON? 2. Body ground
NO »  Bulb burned out, “'V/Y’ wire
Y YES circuit open or “B/W’ wire

Poor B13 connection. circuit open,
If connection is OK, substi-
tute a known-good ECM and
recheck.

Fig. 4A-44 Diagnostic Flow Chart A-2 for “CHECK ENGINE” Light Circuit

4A-37



A-3 “CHECK ENGINE'" LIGHT CIRCUIT CHECK
(“CHECK ENGINE™ LIGHT DOESN'T FLASH OR JUST REMAINS ON EVEN WITH SPARE FUSE
CONNECTED TO DIAGNOSIS SWITCH TERMINAL.}

B/W

B13

’.L_‘}——% ﬂ\0—1 A3 -

® ©

1. “CHECK ENGINE” light
2. ECM

3. Diagnosis switch terminals
4. Fuse box

5. Moniter coupler
6

7

8

. Combination meter 9. Applicable only to Federal

. Mileage sensor spec. model exclusive of

. Cancel switch those of California and
Canada specifications.

Fig. 4A-45 “CHECK ENGINE” Light Circuit

For California and Canada Spec. Model

1. Disconnect ECM cou- Wire harness (Violet/ Yel-
pler {Green) with igni- | ygs | low) between “CHECK
tion switch turned OFF. —» ENGINE" light and termi-
2. Does “CHECK EN- nal B13 in ECM coupler
GINE" light turn ON at shorted to ground.
ignition switch ON? L
NO
A
Are couplers connected to NO‘ p .
ECM properly? L 'oor connection.
YES
y
1. Ground terminal A3 & Poor body grounding.
with coupler connected YES | o Diagnosis ground circuit
to ECM. {A3 — ground) open.
2. Does "CHECK EN- ® Defective spare fuse.
GINE” light flash at 1.
ignition switch ON? = 2. Body ground 2 J

lmo

Substitute a known-good
ECM and recheck.

Fig. 4A-46 Diagnostic Flow Chart A-3 For “CHECK ENGINE” Light Circuit
{For California and Canada spec. model)
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For Federal Spec. Mode! Except California and Canada

YES

Wire harness (Violet/Yel-
low) between “CHECK
ENGINE" light and termi-

nal B13 in ECM coupler
shorted to ground.

Is  odometer reading YES Provide maintenance serv-
50,000, 80,000 or 100,000 ™| ice. (Refer to SECTION
miles? 08.)
NO l
AR ]
Does “CHECK ENGINE” | YES _| “CHECK ENGINE" light
light flash when cancel P circuit in good condition.
switch is moved to the right Move back to “DIAGNOS-
or left? TIC FLOW CHART" on p.
4A-33.
NO
1. Disconnect ECM cou- 1. Disconnect blue wire
pler {Green) with igni- coupler of cancel switch
tion switch turned OFF, YES > with ignition switch
2. Does "CHECK EN- turned OFF and ECM
GINE" light turn ON at coupler disconnected.
ignition switch ON? 2. Does “CHECK EN-
GINE* light turn ON at
ignition switch ON?
NO
|
NO e Defective cancel switch.
® Circuit between "'CHE-
CK ENGINE” light and
cancel switch shorted
to ground.
Y
Are couplers connected to NO !
ECM properly? »  Poor connection.
YES
\
1. Ground terminal A3 ® Poor body grounding.
with couplers connect- YES e Diagnosis ground circuit

ed to ECM.

2. Does “CHECK EN-
GINE"” light flash at
ignition switch ON?

NO

Y

Substitute a known-good
ECM and recheck.

{A3 — ground) open.
® Defective spare fuse.

A3

[E

|V

T
QLT

1.
2. Body ground 5

Fig. 4A-47 Diagnostic Flow Chart A-3 For “CHECK ENGINE” Light Circuit
(For Federal spec. model Except California and Canada)
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CODE NO. 13 OXYGEN SENSOR CIRCUIT (SIGNAL VOLTAGE LOW AND DOESN'T CHANGE)

3

2 1. ECM
2. Oxygen sensor
3. Coupier
4. ECM coupler

Fig. 4A-48 Oxygen Sensor Circuit

temperature.

1. Warm up engine to normal operating

2. Remove seal from oxygen sensor coupler.

3. Connect voltmeter between oxygen sensor
terminal and engine ground.

4, Maintain engine speed at 2000 r/min.
After 80 seconds, check voltmeter.

NOTE:

Before diagnosing trouble according to flow chart given

below, check to make sure that following system and

parts other than Electronic Fuel Injection system are in

good condition,

— Air cleaner (clogged)

— Vacuum leaks (air inhaling)

— Spark plugs (contamination, gap}

— High tension cords {crack, deterioration}

— Distributor rotor or cap (wear, crack)

— lgnition timing

— Engine compression

— Any other system and parts which might affect A/F
mixture or combustion.

1f code No. 13 and another code No. are indicated toge-

ther, the latter has priority. Therefore, check and correct

what is represented by that code No. first and then pro-

ceed to the following check.

. Oxygen sensor
. Coupler

Seal

. Engine ground

SN =

ov

y

I

Remains unchanged
at below 0.456V.

Replace oxygen sen-

sor and recheck.

TJo @
page.

on next

4A-40

I I
Remains unchanged Deflects between

at above 0.45V, above and below
0.45V repeatedly.

¥

To @ on next Oxygen sensor and
page. its circuit {A/F ratio
feed back system)
are in good condition.
® [ntermittent trou-
ble or faulty ECM.
Recheck referring

to item “Inter-
mittent trouble’ on
p. 4A-31.




CODE NO. 13 OXYGEN SENSOR CIRCUIT (Continued)

@ Remains unchanged at below
0.45v. ¢

Maintain engine speed at 2000

r/min. After 60 seconds, discon- NO Replace oxygen
nect vacuum hose from pressure »{ sensor and
sensor and check voltmeter. recheck.

Is voitage 0.45V or more?

YES

Y

Wire between sensor and ECM
open, poor A19 connection or
lean A/F mixture.

1. If wire and connection are
0K, check pressure sensor,
WTS, ATS, fuel pressure and
injector.

2. If all above are OK, check
ECM and its circuit referring
to p. 4A-73.

Fig. 4A-49 Diagnostic Flow Chart For Code No, 13

(@) Remains unchanged at above 0.45V,

)

Oxygen sensor is in good condition.

Wire between sensor and ECM open, poor

A19 connection or rich A/F mixture.

1. If wire and connection are OK, check
TPS, pressure sensor and its hose, ATS,

WTS, fuel pressure and injector.

2. if all above are OK, check ECM and its

circuit referring to p, 4A-73.

4A-a1



CODE NO. 14 WTS (WATER TEMPERATURE SENSOR) CIRCUIT (LOW TEMPERATURE INDICATED,
SIGNAL VOLTAGE HIGH)

R/Y
Gr/Y

Al8

A24

o -—d

Fig. 4A-50 WTS Circuit

1. Disconnect WTS coupler with ignition
switch OFF.

2. With ignition switch ON, check voltage at
“R/Y" wire terminal of WTS coupler.
{s it about 4 — BV?

o R W=

ECM NOTE.

WTS When Code Nos. 14, 21, 23, 31 and 44
Coupler are indicated together, it is possible that
ECM caunler

To other sensors

connection is poor.

1. WTS coupler
2 disconnected
2. Engine ground

vy YES

}NO

1. Using service wire, connect WTS coupler
terminals.

2. Check voltage at "R/Y" wire terminal of
WTS coupler with ignition switch ON.
Is it befow 0.15V?

“R/Y" wire open, poor A18 connection or
“R/Y* wire shorted to power circuit,

If wire and connection are QK, substitute
a known-good ECM and recheck.

1. WTS coupler disconnected
2. Service wire
3 3. Enpgine ground

Y NO

“Gr/Y" wire open or poor A24 connection,
1f wire and connection are OK, faulty ECM.
Substitute a known-good ECM and recheck.

y VES

Poor WTS-to-WTS coupler connection or
faulty WTS.

If connection and WTS are OK, intermittent
trouble or faulty ECM. Recheck referring to
“Intermittent trouble” on Fig, 4A-31.

Fig. 4A-51 Diagnostic Flow Chart For Code No. 14

4A-42

“Gr/Y” wire is open or A24 terminal




CODE NO. 15 WTS (WATER TEMPERATURE SENSOR)CIRCUIT (HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

—/

Al8 R/Y 1. ECM
A24 ) 2. WTS
Gr/Y 3 3. Coupler
4, ECM coupler
5 §. To other sensors

Fig. 4A-52 WTS Circuit

1. Disconnect WTS coupler with ignition
switch OFF.
2, With ignition switch ON, isvoltage applied ———= |:]
to "“R/Y" wire terminal of WTS coupler eV ®
4V or more?
1. WTS coupler
2 disconnected
2. Engine ground
y YES | NO
Check WTS referring to p. 4A-94. “R/Y" wire shorted to “Gr/Y" wire or
ts it in good condition? ground circuit.
If wire is OK, substitute a known-good
ECM and recheck.
NO
YES
\i Y
Intermittent trouble or faulty ECM. I Faulty WTS. I
Recheck referring to “Intermittent trouble”
onp. 4A-31,

Fig. 4A-563 Diagnostic Flow Chart For Code No. 15
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CODE NO. 21 TPS (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH)

5

1
~4Gr/R Vi 2
A23 i o

Gr' Vout 3
:12; BI/W IDL
Y
A4 Grl/ GND

6

[*)

Fig. 4A-54 TPS Circuit

ECM

TPS

Coupler

ECM coupler

To pressure sensor
. To other sensors

PO pLNo

1.

ECM coupler
disconnected

NOTE:
Be sure to turn OFF ignition switch for this check.
1. Disconnect TPS coupler.
2. Check TPS referring to p. 4A-91.
Is it in good condition?
¥ YES yNO
1. Disconnect ECM coupler. Faulty TPS.
2. With TPS coupler disconnected, is there ‘
continuity between ECM coupler termi-
nals A23 and A21? /
\y NO y YES
1. Disconnect PS (pressure sensor) coupler. “Gr/R" wire short-
2. Connect TPS coupler. ed to “Gr’"’ wire.
3. ls resistance between ECM coupler termi-
nals A23 and A24 3.5 — 5.37 k2?

¥ YES

Poor A24 connection.

If connection is OK, intermittent trouble or
faulty ECM.

Recheck referring to “Intermittent trouble”
on p. 4A-31.

Fig. 4A-55 Diagnostic Flow Chart For Code No. 21

4A-44

y NO

“Gr/Y'" wire open
or poor TPS-to-‘Gr/
Y wire connec-
tion,




CODE NO. 22 TPS (THROTTLE POSITION SENSOR]} CIRCUIT (SIGNAL VOLTAGE LOW)

5
1
2
1 |1Gr/R Vin3
AT ™ Vout
T ou
A1 -
A124 BI/W IDL
Gr/Y GND
A24 l

6
Fig. 4A-56 TPS Circuit

1. Disconnect TPS coupler with ignition
switch OFF.

2. With ignition switch ON, is voltage applied
to “Gr/R"” wire terminal of TPS coupler
about 4 — 5V?

ECM

TPS

Caupler

ECM coupler

To pressure sensor
To other sensors

U S

1. TPScoupler
disconnected
2. Engine ground

{' YES

Check TPS referring to p. 4A-81.
Is it in good condition?

jNO

“Gr/R" wire open, “'Gr/R" wire shorted to
ground circuit or ““Gr/Y’’ wire, or poor A23
connection.

{f wire and connection are OK, substitute a

known-good ECM and recheck.
—

¥y YES

"Gr'’ wire open, “Gr’ wire shorted to
ground circuit, poor TPS-to-TPS coupler
connection or poor A21 connection,

¥ wire and connections are OK, intermittent
trouble or faulty ECM.

Recheck referring to ‘'Intermittent trouble”
on p. 4A-31.

Fig. 4A-57 Diagnostic Flow Chart For Code No. 22

NO

Y
[ Faulty TPS. |

4A-45



CODE NO. 23 ATS {AIR TEMPERATURE SENSOR) CIRCUIT (LOW TEMPERATURE INDICATED,

! e
A7 /
A2a ) Gr/Y‘l

5

Fig. 4A-568 ATS Circuit

1. Disconnect ATS coupler with ignition
switch OFF,

2. With ignition switch ON, check valtage
at '‘R/B’’ wire terminal of ATS coupler.
Is it about 4 — 5V?

SIGNAL VOLTAGE HIGH)

ECM

ECM coupler
ATS

ATS coupler

To other sensors

as N

1. ATS coupler
{wire harness side)

2. Engine ground

3. Voltmeter probe

y YES

1. Using service wire, connect ATS coupler
terminals.

2. Check voltage at “R/B" wire terminal of
ATS coupler with ignition switch ON.
Is it below 0.16V?

NO

“R/B" wire open, poor A17 connection or
*R/B" wire shorted to power circuit.

If wire and connection are OK, substitute
a known-good ECM and recheck.

1. ATS coupler 2
{wire harness side)
2. Service wire

Y YES

Faulty ATS or poor ATS coupler connec-
tion.

If ATS and connection are OK, intermittent
trouble or faulty ECM. Recheck referring to
“Intermittent trouble” on p. 4A-31.

+N0

“Gr/Y" wire open or poor A24 connection.
If wire and connection are OK, substitute a
known-good ECM and recheck.

fig. 4A-59 Diagnostic Flow Chart For Code No. 23
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CODE NO. 25 ATS (AIR TEMPERATURE SENSOR) CIRCUIT (HIGH TEMPERATURE INDICATED,

2 4
-
A7 R/B
Gr/Y 3
A24
5

Fig. 4A-60 ATS Circuit

SIGNAL VOLTAGE LOW)

ECM

. ECM coupler
VSS

ATS coupler

. To other sensors

aawNS

1. Disconnect ATS coupler with ignition
switch OFF,

2. With ignition switch ON, is voltage
applied to “R/B” wire terminal of ATS
coupler 4V or more?

1. ATS coupier
{wire harness side)
2. Engine ground

y YES

Check ATS referring to p. 4A-94.
Is it in good condition?

+N0

“#R/B" wire shorted to ground circuit.
If wire is OK, substitute a known-good ECM
and recheck.

y YES

Intermittent trouble or faulty ECM.
Recheck referring to ““Intermittent trouble”
on p. 4A-31.

Fig. 4A-61 Diagnostic Flow Chart For Code No. 25

NO
Y

l Faulty ATS. I

4A-a7



CODE NO. 24 vSS (VEHICLE (VEHICLE SPEED LOWER THAN 1.4 km/h {0.9 mile/h)

SPEED SENSOR) ALTHOUGH FUEL IS KEPT CUT FOR LONGER
CIRCUIT THAN 10 SECONDS)
3
1 * 1. ECM
2 ® 2: ECM coupler
. VS
A15 Br/Y 5 i Spes;dometer
B 5. Coupler

NOTE:
Be sure to turn OFF ignition switch for this check.

Fig. 4A-62 VSS Circuit

@es»speedometer indicate vehicle speed? ]

NO
y YES \
1. Disconnect ECM coupler with ignition L Speedometer cable broken.—l
switch OFF.
2. Connect ohmmeter between A15 termi- 1. ECM coupler
nal of ECM coupler and body ground. disconnected
3. Hoist rear end of car and lock rear left 2. Body ground
tire.
4. Turn rear right tire slowly. Does ohm-
meter indicator deflect between 0 and o
a few times while tire is turned one re-
volution?
YES
y NO ¥
Check VSS referring to p. 4A-96. Poor A1b connection. If connection is OK,
Is it in good condition? intermittent trouble or faulty ECM.
Recheck referring to “Intermittent trouble’
on p. 4A-31.
¥ YES y NO
“Br/Y" wire open, “B” wire open, poor L Faulty VSS. ]
coupler-to-meter connection or poor “B”
wire ground.

Fig. 4A-63 Diagnostic Flow Chart For Code No. 24
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CODE NO. 31 PS (PRESSURE SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH-HIGH PRESSURE—

LOW VACUUM}
2 3
1 4
Gr/R 3 1. ECM
A23 ) GG vin 2. ECM coupler
A22 L Vout 3. PS
Gr/Y 4, PScoupler
» G d
A24 ] roun 5. ToTPS
6. To other sensors
6

Fig 4A-64 PS Circuit

1. Disconnect PS coupler with ignition switch
OFF.

2. With ignition switch ON, isvoltage applied
to ““Gr/R" wire terminal of PS coupler
about 4 — b5V?

1. PS coupler
2. Engine ground

¥ YES }NO

Check PS referring to p. 4A-90. *Gr/R' wire shorted to power NOTE:

Is it in good condition circuit. ) When battery voltage is appli-
If wire is OK, substitute a ed to “Gr/R” wire, it is possi-

k -good ECM d )
cr?gc‘;?,(r_‘ 909 CM and re ble that PS is also faulty.

)

y YES |

“Gr/R" wire shorted to “Gr/G" wire, “Gr/ Faulty PS.
Y* wire open, poor A24 connection, “Gr/G"
wire open, poor A22 connection or poor
PS coupler connection.

If wires and connections are OK, inter-
mittent trouble or faulty ECM.

Recheck referring to “Intermittent trouble”
on p. 4A-31.

Fig. 4A-65 Diagnostic Flow Chart For Code No. 31
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CODE NO. 32 PS (PRESSURE SENSOR) CIRCUIT (SIGNAL VOLTAGE LOW—LOW PRESSURE—
HIGH VACUUM}

2 5
1 I 1
R
A23 | Gr/
A22 Gr/G
A24 _ Gr/Y

Fig. 4A-66 PS Circuit

3
Vin
V out
Ground

1. Disconnect PS coupler with ignition switch
OFF.
2. With ignition switch ON, is voltage applied

to “Gr/R" wire terminal of PS coupler
about 4 — 5V?

RGBS e

ECM

ECM coupler

PS

PS coupler

To TPS

To other sensors

7772

1. PS coupler
2. Engine ground

y YES

Check PS referring to p. 4A-98,
Is it in good condition?

NO
\

“Gr/R" wire open, “Gr/R‘ wire shorted to
ground circuit or poor A23 connection.

If wire and connection are OK, substitute
a known-good ECM and recheck.

y YES

"Gr/G" wire shorted to ground circuit.

If wire is OK, intermittent trouble or faulty
ECM.

Recheck referring to “Intermittent trouble”
onp. 4A-31.

Fig. 4A-67 Diagnostic Flow Chart For Code No. 32

4A-50

NO

Faulty PS. '




CODE NO. 41 IGNITION SIGNAL CIRCUIT (IGNITION FAIL SAFE SIGNAL NOT INPUTTED
6 TIMES CONTINUOQUSLY)

6
1 3
IGf 1. ECM
1IGt  +BIG 2. ECM coupler
. 3. lIgniter
[ or /N | 4 5 4. Igniter coupler
A120 () 5. Ignition coil
/e Br/wW E 6. Noise suppressor
r
> ———
A ‘r— J B/W Gl
Fig. 4A-68 Ignition Signal Circuit

Check ignition spark re-

ferring to SECTION 8.

Is it in good condition?

Y No Y vES

1. With ignition switch 1. With igrjition switgh
OFF, disconnect ig- 1 OFF, disconnect ig-
niter coupler. “or/B” niter coupler.

2. Connect voltmeter 2. Connect voltmeter_
between “‘Or” wire Vv between"Or/B"v;{lre
terminal and engine ———— QO @ R terminal and engine
ground. grgun_d. . )

3. Is following voltage 3. \g;\}h !gn|1t|(;)n sw;':{:\r}
is indicated under , is —
each condition? applied?

Ignition

switch ON 0-1V 1. Igniter coupler
i disconnected

Engine About -

. . 2
cranking 4 -5V 2. Engine ground
NO YES NO YES
Y i A A
“Or’ wire open or poor Faulty ignition coil . PP iani
; : y ‘Or/B”* wire open or Poor igniter coupler

A12 connection. faulty noise suppressor - ;

5 wire an connecton | | auly "B wire, || POUASEAIO || SN o

are OK, substitute a poor coupler connec- W - - !

k d ECM and 1i are OK, substitute a substitute a known

nown-goo jonor known-good ECM. ood igniter.

recheck, Faulty igniter. 9 9

Fig. 4A-69 Diagnostic Flow Chart For Code No. 41
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CODE NO. 42 CAS (CRANK ANGLE SENSOR)

(SENSOR SIGNAL NOT INPUTTED FOR
3 SECONDS AT ENGINE CRANKING)

14

BI/B

>5

CIRCUIT
1
2
A13 (ﬂ BI/R
B2 B3 BIiO
B/G

Fig 4A-70 CAS Circuit

1. With ignition switch OFF, disconnect
ECM coupler (Yellow).

2. Connect voltmeter between B1 terminal
of ECM coupler {Green) and A13 termi-
nal of yellow coupler {discannected).

3. Remove distributor cap, rotor and
shield cover.

4, With ignition switch ON, check voltage
with signal rotor inserted between hall
element and magnet {*A’’) and without it
("'B”’) respectively.

YA Battery voltage

uB r OV

Is it in good condition?

0|

ECM

ECM coupler

CAS (in distributor}
Coupler

To main relay

apwN=

. ECM
. ECM coupler

. ECM coupler
disconnected
(Yellow)

Magnetic flux to hatl Magnetic flux applied
element cut off to hall sensor

0V at
both “A"
and “B”

YES

Y

Poor A13 connection.
if connection is OK, substitute a known-
goad ECM and recheck.

_

Battery
voltage
at both
“A" and
IIB ”

“BI/R"” wire open, “B/G” wire open, poor
CAS coupler connection or faulty CAS.

Fig. 4A-71 Diagnostic Flow Chart For Code No. 42

4A-52

“Bl/R’* wire short to ground or faulty CAS.

connected (Green}




CODE NO. 44 IDLE SWITCH CIRCUIT (CIRCUIT OPEN OR TPS INSTALLATION ANGLE
MALADJUSTED)

1
3
L2 TGr/R vin 4
Gr Vout
BI/W DL
A4 QT GY GND 5
A24 ‘L

6

Fig. 4A-72 Idle Switch Circuit

Check idle switch in TPS referring to p.
4A-91.
Is it in good condition?

ECM

ECM coupler
TPS

TPS coupler

. Idle switch

. To other sensors

Do s wN =

YES

Y

“BI/W" wire open, “Gr/Y’ wire open poor
A14 connection, poor A24 connection, or
poor TPS coupler connection.

If wires and connections are OK, substitute
a known-good ECM and recheck.

Fig. 4A-73 Diagnostic Flow Chart For Code No. 44

NO

Y

Fauity idle switch or TPS installation angle
maladjusted.

4A-53



CODE NO. 45 IDLE SWITCH CIRCUIT (CIRCUIT SHORT OR TPS INSTALLATION ANGLE

MALADJUSTED)
1
2 TGr/R vin 4 2
TPS coupler

Gr Vout :
BI/W 1DL
AlAT TN GND 5 " Idle switch in TPS

A24 L . To other sensors

6

ECM
ECM coupler
TPS

Do s LN

Fig. 4A-74 Idle Switch Circuit

Check idle switch in TPS referring to p.
4A-91.
Is it in good condition?

YES NO
Y A

“BI/W"” wire shorted to “Gr/Y’' wire or Faulty idle switch or TPS installation angle
ground. maladjusted.

If wire are OK, intermittent trouble or
faulty ECM. Recheck referring to “/Intermit-
tent trouble’’ on p. 4A-31.

Fig. 4A-75 Diagnostic Flow Chart For Code No. 45
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CODE NO. 51 EGR SYSTEM AND REGTS (RECIRCULATED EXHAUST GAS TEMPERATURE
SENSOR) CIRCUIT {LOW TEMPERATURE INDICATED)

California spec. model only

6
Bi5
—7 B1
o ——8 1. REGTS
L 2. Coupler
1 A24I Gr/Y » G 3. EGR valve
A16 9] RIG 4. EGR modulator
B10 5. EGR VSV
¥B5 g2 g3 6. ECM
T 7" 7. Main relay
Lag/Y K 8. Sensed information
’ 9. To other sensors
5
ﬁ =
. U ;
/ Q P
3 —
/ v—

11
12
---13

Fig. 4A-76 EGR System (California spec. model only)

Check EGR system referring to p. 4A-101. Is
it in good condition?

v NO \ YES
Check vacuum hose, EGR valve and EGR Check REGTS circuit.
modulator referring to p. 4A-102. Proceed to next page.
Are they in good condition?
NO
y YES *
Check EGR VSV referring to p. 4A-103. Vacuum hose misconnection, leakage or clog,
Is it in good condition? faulty EGR valve or faulty EGR modulator.
y YES NO

“Lg/Y" wire open, “Lg/Y’ wire shorted to Faulty VSV.

ground, poor VSV coupler connection or
poor B5 connection.

If all above are OK, substitute a known-good
ECM and recheck,

Fig. 4A-77 Diagnostic Flow Chart For Code No. 51 (1) (California spec. model only)
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CODE NO. 51 (CONTINUED)

REGTS circuit check. —|

V "“R/IG' wire

\ Q @ 1
1. Disconnect REGTS coupler with ignition
switch OFF. ? 1. REGTS il
2. Is voltage at ““R/G’’ wire terminal about ) (wire h;::;: :i:je)
4 — BV at ignition switch ON? 2 2. Engine ground
NO
yYES Y
Check REGTS referring to p. 4A-95. “R/G’ wire open, “R/G” wire shorted to
Is it in good condition? “Lg/Y" wire or ground or poor A16 connec-
tion.

If all above are OK, substitute a known-good
ECM and recheck.

y YES yNo

“Gr/Y'" wire open, poor A24 connection or | Faulty REGTS. [
poor REGTS coupler connection.

If all above are OK, intermittent trouble or
fauity ECM.

Recheck referring to “/Intermittent trouble”
on p. 4A-31.

Fig. 4A-78 Diagnostic Flow Chart For Code No. 51 (2) (California spec. model only)
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CODE NO. 53 GROUND CIRCUIT FOR CALIFORNIA SPEC. MODEL ONLY (CIRCUIT OPEN)

2

A4 (J/ B/G
]

3/

Fig. 4A-79 Ground Circuit (California spec. model only)

. ECM

ECM coupler
Engine ground
for ECM

NO

1. Disconnect ECM coupler from ECM with
ignition switch OFF,

2. Is there continuity between ECM cou-
pler terminal A4 and body ground?

YES

Y

“B/G" wire open or poor engine ground.

Y

Poor A4 connection.

{f connection is OK, intermittent trouble or
faulty ECM. Recheck referring to “Intermit-
tent trouble’ on p. 4A-31.

\2

1. ECM coupler disconnected
2. Body ground

Fig. 4A-80 Diagnostic Flow Chart For Code No.

53 (California spec. model only)
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CODE NO.54 5TH SWITCH CIRCUIT (A5 TERMINAL GROUNDED—5TH SWITCH ON
CONSTANTLY)

NOT FOR CALIFORNIA SPEC. MODEL

1 2 4
A5 Sb ,./ 1. ECM
2. ECM coupler
3 3. Bth switch
B 4. 5th switch coupler

Fig. 4A-81 5th Switch Circuit (Not for California spec. model)

1. ECM coupler
disconnected
2. Body ground

Check 5th switch referring NO
to p. 4A-96. | Faulty bth switch.
Is it in good condition?

YES

Y
1. With ignition switch
QFF, disconnect ECM

coupler and 5th switch

coupler fESPECtiVE"y. YES “Sh*  wire shorted to
2. Is there continuity be- I ground.
tween ECM coupler ter-
minal A5 and body
ground?
yNO

Substitute a known-good
ECM and recheck.

Fig. 4A-82 Diagnostic Flow Chart For Code No. 54 (Not for California spec. model)
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CODE NO. 71 TEST SWITCH CIRCUIT (TEST SWITCH CIRCUIT GROUNDED FOR 5
SECONDS EVEN WHEN DRIVING AT 40 km/h
(25 mile/h) OR HIGHER)

1. ECM
.-2 3 2. ECM coupler
> 3. Moniter coupler
Bl 4. Test switch terminal
A7
4
o

Fig. 4A-83 Test Switch Circuit

Is test switch terminal grounded with
service wire?

NO YES

\

1. With ignition switch OFF, disconnect Remove service wire.—l
ECM coupler.

2. Is there continuity between ECM coupler
terminal A7 and body ground?

1. ECM coupler disconnected

NO YES
Y Y
Substitute a known-good ECM and recheck. “BI’* wire shorted to
NOTE: ground.
With California spec. model, intermittent

trouble or faulty ECM. Recheck referring to
“Intermittent trouble’” on p. 4A-31.

Fig. 4A-84 Diagnostic Flow Chart For Code No. 71
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TROUBLE DIAGNOSIS

This section describes trouble diagnosis of Elec-
tronic Fuel Injection system parts whose trouble

is not indicated by the self-diagnosis function.

When diagnostic code No. 12 is indicated by the
self-diagnosis function and assuredly those en-
gine basic parts as described in “ENGINE
DIAGNOQOSIS” are all in good condition, check
below Electronic Fuel Injection system parts
which may be a possible cause for each symptom

of the engine.

SYMPTOM

Hard or no starting
(Engine cranks OK)

NOTE:
flow chart B-1.)

circuit.

POSSIBLE CAUSE

INSPECTION

e Shortage of fuel in fuel tank
o Faulty fuel pump or its circuit open

e Injector or its circuit defective

o Fuel pressure out of specification
e Faulty air valve

e Open starter signal circuit

e Faulty throttle opener system

e Poor performance of WTS, ATS or
pressure sensor

e 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-2

Diagnostic flow chart B-1
Diagnostic flow chart B-3
See p. 4A-84

Check voltage at ECM cou-
pler terminal B11 (refer to
p. 4A-73)

Diagnostic flow chart B-4
See p. 4A-94, 4A-94 or
4A-90

See p. 4A-73

o If engine doesn’t start at all, perform fuel injector and its circuit check first. (Advance to Diagnostic
o If engine is hard to start only when it is cold, check air valve first and then engine starter signal

e [f engine starts easily with help of accelerator pedal operation, check throttle opener system first.
{Advance to Diagnostic flow chart B-4,)

Engine fails to idle

Shortage of fuel in fuel tank

Faulty ISC solenoid vaive control system
Maladjusted idie speed adjusting screw
Faulty air valve

Faulty EGR system

Fuel pressure out of specification

Faulty injector

Diagnostic flow chart B-5
See p. 4A-78

See p. 4A-84

See p. 4A-101

Diagnostic flow chart B-3

Check injector for resistance
injection condition and fuel
leakage (Refer to p. 4A-87)
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SYMPTOM

POSSIBLE CAUSE

INSPECTION

Engine fails to idle

e Poor performance of WTS, ATS or

See p. 4A-94, 4A-94,

pressure sensor 4A-90
e Faulty ECM See p. 4A-73
NOTE:
If engine fails to idle when it is cold, check air valve first.
Improper engine idle o Maladjusted accelerator cable play See p. 4A-78

speed

NOTE:

e Clogged pressure sensor vacuum passage

Faulty throttie opener system

Faulty I1SC solenoid valve control system
Faulty A/C VSV

Maladjusted idle speed adjusting screw
Faulty air valve

o & »

Fuel pressure out of specification

Faulty injector

o Poor performance of WTS, ATS or
pressure sensor

e Faulty ECM

Check vacuum hose and
filter

Diagnostic flow chart B-4
Diagnostic flow chart B-5

See p. 4A-78
See p. 4A-84
Diagnostic flow chart B-3

Check injector for resistance
injection condition and fuel
leakage {Refer to p. 4A-87)
See p. 4A-94, 4A-94 or
4A-90

See p. 4A-73

If engine idle speed lowers below specification only when electric load {e.g. headlight ON), check
ISC solenoid valve control system first,

Engine has no or
poor power

e Clogged pressure sensor vacuum passage

e Maladjusted accelerator cable play

e Maladjusted installation angle of throttle
position sensor

e Fuel pressure out of specification
{Low fuel pressure)

e Faulty EGR system
e Faulty injector

e Poor performance of TPS, WTS, ATS or
pressure sensor

e Faulty ECM

Check vacuum hose and
filter

See p. 4A-78
See p. 4A-92

Diagnostic flow chart B-3

Diagnostic flow chart B-6

Check injector for resistance,
injection condition and fuel
leakage. {Refer to p. 4A-87)
See p. 4A-91, 4A-94, 4A-94
or 4A-90

See p. 4A-73
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SYMPTOM

POSSIBLE CAUSE

INSPECTION

Engine hesitates when
acceleration

Clogged pressure sensor vacuum passage
Defective throttle valve operation

Poor performance TPS

Fue! pressure out of specification
(Low fuel pressure)

Faulty EGR system
Faulty injector

Poor performance of WTS or pressure
sensor

Faulty ECM

Check vacuum hose and
filter

Check throttle valve for
smooth operation

See p. 4A-91
Diagnostic flow chart B-3

Diagnostic flow chart B-6

Check injector for resistance,
injection condition and fuel
leakage (Refer to p. 4A-87)

See p. 4A-94 or 4A-90

See p. 4A-73

Surges

(Variation in vehicle
speed is felt although
accelerator pedal is
not operated)

Variable fuel pressure (Clogged fuel filter,
defective fuel pressure regulator etc.}

Defective EGR system
Defective injector

Poor performance of TPS, WTS or
pressure sensor

Faulty ECM

Diagnostic flow chart B-3

Diagnostic flow chart B-6

Check injector for resistance,
injection condition and fuel
leakage {Refer to p. 4A-87)

See p. 4A-91, 4A-94 or
4A-90

See p. 4A-73

Excessive detonation
{Engine makes sharp
metallic knocks that
change with throttle
opening)

Low fuel pressure

e Defective EGR system

Defective injector

Poor performance of TPS, WTS or
pressure sensor

Faulty ECM

Diagnostic flow chart B-3
Diagnostic flow chart B-6

Check injector for resistfance,
injection condition and fuel
leakage {Refer to p. 4A-87)

See p. 4A-91, 4A-94 or
4A-90

See p. 4A-73

Poor gasoline mileage

High idle speed

Fuel pressure out of specification of fuel
leakage

Faulty EGR system
Defective injector

Poor performance of TPS, WTS or
pressure sensor

Faulty ECM

Refer to item ““Improper
engineidle speed’’ previously

Diagnostic flow chart B-3

Diagnostic flow chart B-6

Check injector for fuel
leakage (See p. 4A-87)

See p. 4A-91, 4A-94 or
4A-90

See p. 4A-73
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SYMPTOM

POSSIBLE CAUSE

INSPECTION

Excessive hydrocar-
bons (HC) emission
(Rich or lean fuel
mixture)

Faulty basic engine parts (Clogged air
cleaner, vacuum leaks, faulty ignition
system, engine compression, etc..}

Engine not at normal operating
temperature

Lead contamination of catalytic coverter

Fuel leakage from injector
Fue! pressure out of specification

Poor performance of WTS, ATS or
pressure sensor

Faulty ECM

Check for absence of filler
neck restrictor

See p. 4A-87
Diagnostic flow chart B-3

See p. 4A-94, 4A-94 or
4A-90

See p. 4A-73

Excessive carbon
monoxide {(CO)
emission

(Rich fuel mixture)

Faulty basic engine parts (Clogged air
cleaner, vacuum leaks, faulty ignition
system, engine compression, etc..)

Engine not at normal operating
temperature

Lead contamination of catalytic converter

Fuel leakage from injector

Fuel pressure out of specification
{High fuel pressure)

Poor performance of WTS, ATS or
pressure sensor

Faulty ECM

Check for absence of filler
neck restrictor

See p. 4A-87
Diagnostic flow chart B-3

See p. 4A-94, 4A-94 or
4A-90

See p, 4A-73

Excessive nitrogen
oxides {NOx)
emission

(Lean fuel mixture)

¢ |Improper ignition timing

Lead contamination of catalytic converter

Misrouted vacuum hoses
Defective EGR system

Fuel pressure out of specfication
(Low fuel pressure)

Poor performance of WTS, ATS or
pressure sensor

Faulty ECM

See section 8

Check for absence of filler
neck restrictor

Diagnostic flow chart B-6
Diagnostic flow chart B-3

See p. 4A-94, 4A-94 or
4A-90

See p. 4A-73
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B-1 FUEL INJECTOR AND ITS CIRCUIT CHECK (ENGINE NO STARTING)

2
1
B8 - R
1. ECM
B17 Y, 2. ECM coupler
4 3. Injector
4. Injector coupler
3
Fig. 4A-85 Injector Circuit
Using sound scope, | Is fuel injected from Check fuel pump
check injector for | YES injector at engine NO and fuel pressure.
operating sound at = —»=| cranking? » {Proceed to DIA-
engine cranking. {Refer to p. 4A-87 GNOSTIC  FLOW
Is it detected? for checking proce- CHARTS B-2 and
dure.) B8-3.}
YES
NO e pa—
Does injector inject
) no | fuel properly?
1. Injector coupler {Refer to p. 4A-87
- for checking proce-
1. Disconnect injec- dure.}
tor coupler. . _ |
2. Is resistance of in- ~L0> pgfectnve \ YES
jector 0,8 —1.8% 'njector. Il
{at 20°C, 68°F)? Does fuel leak from
vES | injector after injec-
tion at a rate of
YES higher than 1 drop/
| min.?
1. Connect injector NO
coupler.
2. Disconnect ECM Injector and its cir-
caupler from ECM cuit in good condi-
with ignition swi- tion.
tch turned QFF.
3. It:vegis‘;tsagﬁz Btfil- / 1. Disconnected ECM coupler
terminals of dis-
connected ECM '_OEd or Yellow
coupler 9.8 ~°1.8 NO wire open.
£ (at 20°C,68°F) ™| ® Red wire shorted
? to Yellow wire or
ground.
® Poor connection
YES of injector cou-
pler.
\
Is ECM coupler con- NO
nected to ECM pro- w1 Poor connection.
perly?
vYES
Substitute a known-
good ECM and re-
check.

Fig. 4A-86 Diagnostic Flow Chart B-1 For Injector and [ts Circuit
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B-2 FUEL PUMP CIRCUIT CHECK

1. ECM
2 2. ECM coupler
3. Fuel pump relay
1 4. Fuel pump
- BIW 5. Main relay
B16 P
5
4
B1
o ! oo
B10 B3 B2 8
w
Fig. 4A-87 Fuel Pump Circuit
Is fuel pump heard to operate for 3 sec. after
ignition switch ON?
v NO *YES
1. Turn OFF ignition switch. Fuel pump
2. Using service wire, connect “P/B” and circuit in good
“B/W" wire terminals. condition.

3. Is fuel pump heard to operate at ignition
switch ON?

1.

Fusl pump relay

2. Service wire

¥ YES

Check fuel pump relay referring to p. 4A-99.
Is it in good condition

~2

1NO

“P/B” wire open, poor fuel pump coupler
connection or faulty fuel pump,

y YES

Poor relay coupler connection, /P wire open
or poor B16 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,

*NO

Faulty fuel pump relay.

Fig. 4A-88 Diagnostic Flow Chart B-2 For Fuel Pump and Its Circuit Check
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B-3 FUEL PRESSURE CHECK

3
——y 7774 4
=0
. 4 1. Fuel pump
2. Fuel filter
3. Fuel injector
4. Fuel pressure regulator
5. Fuel pressure gauge
Fig. 4A-89 Fuel Pressure Check
NOTE:
Before using following flow chart, check to
make sure that battery voltage is higher than
11V. If battery valtage is low, pressure be-
comes lower than specification even if fuel
pump and line are in good condition.
1. Install fuel pressure gauge referring to
p. 4A-81. No pressure
2. Operate fuel pump by turning ignition To (1) on next page
switch ON.
Is fuel pressure then 2.4 — 2.8 kg/cm?
{240 — 280 kPa, 34.1 — 39.8 psi)? -
. - .
Aisoh,.lz 1-5f kgl/cm {150 ktPa!, 2(]1? ps‘.i" Pressure within spec.
or hig efr L;e Ipressurg re alne:j? or | | but not retained
minute after fuel pump is stoppe To (2) on next page
NO
YES
Low pressure
) ®1  To (3)on next page
1. Start engine and warm it up to normal
operating temperature.
2. Keep it running at specified idle speed.
Is fuel pressure then 1.7 — 2.1 kg/em? -
{170 — 210 kPa, 24.2 — 20.9 psi)? »| High pressure
To (3) on next page
YES NO
Y \
r Normal fuel pressure. ® (Clogged vacuum passage for fuel pressure

regulator or
® Faulty fuel pressure regulator.

Fig. 4A-90 Diagnostic Flow Chart B-3 For Fuel Pressure Check (1)
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B-3 FUEL PRESSURE CHECK (Continued)
O )

\ No pressure. | Pressure within spec. but not re-

tained.

f r NO YES

® Shortage of fuel.
® Fuel pump or itscircuit defective Is there fuel leakage from fuel feed Y
(Refer to Diagnostic Flow Chart line hose, pipe or their joint? | Fuel leakage ]
B-2.)
NO YES
A
Check again if specified pressure is A
retained, Fualty fuel
While doing so, disconnect fuel re- pressure
turn hose from fuel return pipe. regulator
Does fuel come out of return hose
then?
NO
Y

® Fuel leakage from injector.
® Fuel leakage from between injector and throttle body.
® Faulty fuel pump (Faulty check valve in fuel pump).
® Fuel leakage from fuel pressure regulator diaphragm.

Low pressure. ] | High pressure.
NO + YES |
1. Operate fuel pump. Faulty fuel .
2. With fuel return hose blocked by pressure 1 E:IZF%T-Z::JLU?Ie;ﬁ:{:rh:rjz fgg:}
pinching it, check fuel pressure, regulator nect new return hose to it
- 2 .
Issi;to‘:.r?'.:i/fm (400 kPa, 56.9 2. Insert the other end of new return
P ! hose into approved gasoline con-

tainer.
NO 3. Operate fuel pump.
Y Is specified fuel pressure obtained
then?
& Faulty fuel pump. .
® Fuel leakage from hose connec-
tion in fuel tank.
\ NO YES
® Clogged fuel filter. \
® Restricted fuel feed line. Restricted fuel
return line.

Fig. 4A-81 Diagnostic Flow Chart B-3 For Fuel Pressure Check (2)
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B-4 THROTTLE OPENER SYSTEM CHECK

. 3 1. ECM
2 2. ECM coupler
3. VSV
B14 l;};:’_ ]I 10 4. Throttie opener
| 5. Throttle valve
6. Main switch
. —] 7. Main retay
B11¢3——B/Y 71 oo 6 8. Clutch switch
9. Starter
10. Vacuum hose
9 11. WTS
D '
Fig. 4A-92 Throttle Opener System
1. Warm up engine Check throttle open- Adjust throttle valve
to normal operat- NO _| er for operation re- | YES | Opening by throttle
ing temperature. ferring to p. 4A-100. opener referring to
2. Is throttle valve Is it in good condi- p. 4A-80.
opened by throt- tion? y
tle opener at both
engine stop and 'NO
cranking? NO
L Faulty opener
'YES
Does throttle opener Check throttle valve Throttle opener
rod retract 0 — 1 YES —»| opening by throttle YES—}— system in good
second after engine opener referring to condition.
start? p. 4A-80.
NO
 J
Check vacuum hose ® Vaccum hose mis-
and opener referring NO connection, leak-
to p. 4A-100, > age, clog or deter-
Are they in good ioration.
condition? ® Defective opener.
'YES
Check VSV for resi-
—

stance and operation
referring to p. 4A-
100.

NO
——p-[; Faulty VSV.

Are they both in
good condition?
lYES
1. Connect ECM
coupler,

2. Is battery voltage
applied to ECM
coupler terminal
B14 at ignition
switch ON?

NO

YES

To be continued

4A-68

2. Body ground
“BI/B"* wire open, T
““Lg/W" wire open.
"Lg/W" wire shorted to ground or
Poor VSV coupler connection, .
If wires and connections are OK, substitute
a known-good ECM and recheck.




Continued

'

Is voltage at ECM
coupler terminal B14
QV at engine crank-
ing?

NO

YES

A

ECM in good condi-
tion.

Is battery voltage ap-
lied to ECM coupler
terminal B11 at en-
gine cranking?

NO _

YES

Y

Engine start signal
not fed.

2. Body ground

Is ECM coupler con-
nected to ECM pro-
perly?

NO

YES

\

Substitute a known-
good ECM and re-
check.

NOTE:

Before substituting a
known-good ECM,
check to make sure
that resistance of coil
in VSV is as speci-
fied.

Poor ECM-to-ECM
coupler connection.

Fig. 4A-93 Diagnostic Flow Chart B-4 For Throttle Opener System
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B-5 ISC SOLENOID VALVE CONTROL SYSTEM CHECK

= [

. ISC sotenoid valve
ECM

Sensed information
Moniter coupler

Main relay

A/C VSV {(if equipped)
A/C amplifier

{(if equipped)

T

Nouswn -

: Duty check terminal
. Diag. switch terminal
: Ground terminal

: Test switch terminal

oW

=N
e
1

'BI/B oo $
@ ©
Fig. 4A-94 ISC Solenoid Valve Circuit l
1. Warm up engine to normal operating
temperature and keep it idle.
2. Connect spare fuse to diagnosis switch
terminal.
3. Is diagnostic code No, 12 indicated?
NO
\ YES \
Check ISC duty and idle speed referring to Go back to "Diagnostic Flow Chart” on
p. 4A-78. p. 4A-33.
Are they within specification?

idle speed is within specification but duty is
» not.
To (1) on next page.

NO [ High idle speed
To @ on next page.

Low idle speed
™ To (3 on next page.

YES

[ System in good condition. J

Fig. 4A-95 Diagnostic Flow Chart B-5 For ISC Solenoid Valve Control System (1)
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B-5 ISC SOLENOID VALVE CONTROL SYSTEM CHECK (Continued)

(D 1dle speed is within [ (2 HIGH IDLE SPEED |
specification but
duty is not.

A
\ 1. Block ISC solenoid
valve hose by pinch-

Adjust ISC duty to spe- ing it.

cification referring to p. 2. Does engine speed

4A-78. reduce then?

NOTE:

e When ON duty of YES NO
ISC is close to 0% A
(b‘ut close to 100% Check 1SC solenoid val- 1. Check that air intake
with such duty meter ve for its resistance and system {including A/
that indicates OFF operation. {Refer to p. C VSV) is free from
duty, in other words, 4A-99.) vacuum leakage.
when 1SC is almost Is it in good condition? 2. Adjust duty and idle
fully closed), check speed referring to p
that air intake system 4A-78 -
is free from vacuum ‘
leakage and adjust it. NOTE: : :

e If duty remains un- !f not adjustable with
changed even when idle speed 'adjustlng
adjusting  sorew  is screw, check air valve.
turned, check duty
check terminal cir- A YES * NO
cuit. . #Lg/B* wire shorted to Faulty 1SC solenoid

ground. valve.

If wire is OK, sub-
stitute a known-good
ECM and recheck.

| ® Low IDLE SPEED |

A

1. Disconnect ISC hose
from air cleaner case.
2. Then, is air drawn

into it?
Y NO ; YES
Check ISC solenoid Adjust duty and idle
valve for its resistance speed referring to p.
and operation. (Refer 4A-78.
to p. 4A-99.)
Is it in good condition?

YES NO
Y A
e Clogged ISC hose, Faulty 1SC solenoid
® "‘Lg/B’ wire open or valve.
® Poor coupler connec-
tions.

If all above are OK,
substitute a known-
good ECM and re-
check.

Fig. 4A-96 Diagnostic Flow Chart B-5 For ISC Solenoid Valve Control System (2)
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B-6 EGR SYSTEM CHECK

BI/B

B15
B1
B7

B5

Ignition switch
Main relay
ECM

] I

EGR VSV
EGR modulator
EGR valve

NO oS wN

rrrrr A
)

Fig. 4A-97 EGR System

Check EGR system referring to p. 4A-101.
Is it in good condition?

y NO

Check vacuum hose, EGR valve and EGR
maodulator referring to p. 4A-102.
Are they in good condition?

1YES

EGR system in good condition.

vYES

Check VSV referring to p. 4A-103.
Is it in good condition?

wNO

®Vacuum hose misconnection, leakage, clog
or deterioration,

®Faulty EGR valve or

®Faulty EGR modulator.

"YES

“Lag/Y’ wire open,

“La/Y" wire shorted to ground,

Poor VSV coupler connection

Poor B5 connection or

Poor performance of WTS, TPS or PS

If wire, connection and sensors are OK,
substitute a known-good ECM and recheck.

Fig. 4A4-98 Diagnostic Flow Chart B-6 For EGR Systermn
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NO

Y
L Faulty VSV. j

Sensed information



ECM AND ITS CIRCUIT CHECK

ECM and its circuits can be checked at ECM
wiring couplers by measuring voltage and resi-
stance.

CAUTION:

ECM cannot be checked by itself. It is
strictly prohibited to connect voltmeter
or ohmmeter to ECM with couplers dis-
connected from it.

VOLTAGE CHECK

1. Remove ECM from body.

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, confirm that it is 11V or more

when ignition switch is ON.

B8 ~ B1 A12 ~ At
l i
[ ] ‘ .
Ve )
B17 ~ B9 A24 ~ A13

1. ECM
2. Body ground

Fig. 4A-99 Checking Voltage

TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
Al Blank —
Ay | Alrconditioner circuit 10— 14V \'lslr‘t':‘;:gsl‘;":f:ng:g o
¥ . _
(if equipped) 0 v Air-conditioner ON
10 — 14V | Ignition switch ON
A3 | Diagnosis switch terminal Ignition switch ON .
ov Diagnosis switch terminal grounded {with spare fuse
connected to diagnosis switch terminals)
Ground {for California
A4 -
spec. only)
Ignition switch ON
10—-14V |G inft | t th ition than bth ge
. 5th switch (Not for pc?:i;ii;n ever at any other position than gear
California spec. model} — -
oV ignition switch ON
B Gear shift lever at bth gear position
AB \gnition (fail safe) signal | _3-—5V | While engine cranking
gnrtion ttait sate) signa OV | Ignition switch ON
10 — 14V | Ignition switch ON
A7 Test switch terminal oV Ignition switch ON
Test switch terminal grounded
A8 Blank .
A9 Duty check_ terminal — .
A10 | Blank e
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TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
A11 | Blank — _
. . ov Ignition switch ON
A12 | Ignition output signal - -
2-4V While engine cranking
Indicator
deflection .- .
A13 | CAS repeated Er::;f;::: ':S?n(j;\' slowl
between OV v
and about 5V
Ignition switch ON
0-1Vv Throttle valve is at idle position {with throttle
A14 | Idle switch of TPS opener rod drawn in by vacuum pump gauge}
3_ By Ignition switch ON
Throttle valve opens larger than idle position
Indicator
deflection | Ignition switch ON
Al15 | VSS repeated Rear right tire turned slowly with rear left tire
between OV | locked
and 3 — bV
Ignition switch ON
A16 | REGTS 3.8 - 4.5V Sensor ambient temperature: 20°C (68°F)
ignition switch ON
AT7 | ATS 22 -3.0V Sensor ambinet temperature; 20°C (68°F)
Ignition switch ON
-5 - - . (=] Q
A18 JWTS 0 0.9V Cooling water temperature: 80°C (176°F)
A19 | Oxygen sensor Refer to Diagnostic Flow Chart for Code No. 13
A20 | Blank _
Ignition switch ON
0.5 — 1.2V | Throttle valve at idle position {with throttle
A21 {TPS opener rod drawn in by vacuum gauge)
Ignition switch ON
3.4 =47V | Throttle valve at full open position
Ignition switch ON
A22 | Pressure sensor 3.6 — 4.4V Barometric pressure: 760 mmHg
A23 | Power source of sensors 4,75—-5.25V | Ignition switch ON
A24 | Ground of sensors —_—
B1 Power source 10 — 14V | lgnition switch ON
B2 Ground
B3 Ground —
B4 Blank _—
B5 EGR VSV 10 — 14V | Ignition switch ON
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TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
B6 ISC solenoid valve | ]0 — 14V | Ignition switch ON
B7 Power source 10 — 14V | Ignition switch ON
B8 Injector &P  —
gy | Powersource forback-up | 44 44y | |gnition switch OFF and ON
circuit
B10 GI’OE!’Id -
B11 Engine start switch 6 — 10V | While engine cranking
(Engine start signal) ov Other than above
oV Ignition switch ON
Clutch pedal d d
B12 | Clutch switch UTCh peda’ depresse
10 — 14V tgnition switch ON
_Clutch pedal released
Y . ;
B13 | “CHECK ENGINE" light |0 'V | lgnition switch ON
10 — 14V | When engine running
B14 | Throttle opener VSV 10 — 14V | Ignition switch ON i
B15 | Main relay ground 0-2v Ignition switch ON
— 4V F . after igniti j
B16 | Fuel pump relay ground 0 or 3 sec. after |gn|t|or.1 sv.s/lltch OI\'I
10 — 14V | When over 3 sec. after ignition switch ON
B17 | Injector © —_

RESISTANCE CHECK
1. Disconnect ECM coupiers from ECM with
ignition switch OFF,

CUATION:
Never touch terminals of ECM itself or
connect voltmeter or ohmmeter.

2. Check resistance between each pair of termi-
nals disconnected couplers as listed in follow-
ing table,

CAUTION:

e Be sure to connect ohmmeter probe
from wire harness side of coupler.

e Be sure to turn OFF ignition switch for
this check.

e Resistance in table represents that when
parts temperature is 20°C (68° F).

1. ECM coupler disconnected

2. Ohmmeter

Fig. 4A-100 Checking Resistance
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STANDARD

NDITION
TERMINALS CIRCUIT RESISTANCE _Y co
A3 — Body ground | D2anosis switeh| ety
ve terminal y
A4 — Body ground
{California spec. | ECM ground 0 (zero) -

model only)

_ - oy h
A5 — Body s_;roun'd . o (infinity) Gear shlft.lever at any other position than bt
(Not for California | 5th switch gear position

spec. model} 0 (zero) Gear shift lever at 5th gear position

Test switch e
A7 — Body ground terminal o (infinity) —_—
Duty check e
A9 — Body ground terminal (infinity)
0 {zero) Throttle valve is at idle position
A14 — A24 Idie switch — - —
e (infinity) Throttle valve opens larger than idle position
Ohmmeter indi- . . .
h left
A15 — Body ground | VSS cator deflects Bear right tire turned slowly with rear le
tire locked
between0and
A16 —- A24
(California spec. | REGTS 214 — 313.8 k2 | Sensor ambient temp. 20°C (68°F)

model only) o e

A17 —A24 | ATS 2.28 — 2.87 k) | Sensor ambient temp. 20°C (68°F)

A18 — A24 WTS 0.29 — 0.35 k2 | Engine cooling water temp. 80°C (176°F)

0—-2kQ Throttle valve at idle position with PS

A21 — A24 TPS ———coupler dis-

2.0-6.5kQ | Throttle valve at full open position| .onnected
B5 — B1 EGR VSV 33-39¢
BG — B1 {SC solenoid 30 — 33 0
valve
B8 — B17 Fuel injector 08—-18%
. 0 (zero) Clutch pedal depressed
B12 — Body ground | Clutch switch ——-——-—
= {infinity) Clutch pedal released
Throttle opener
B14 — B1 VSV 33—-39¢Q
i fuel
B15 — B16 Mainand fuel | 10y 1530
pump relay
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ON VEHICLE SERVICE

Charcoal canister 10. TPS

1.

2. EGR modulator 11. Fuel pressure regulator
3. REGTS (California spec. model only} 12. Throttle body

4. EGR valve 13, Filter

5. Throttle opener 14, Pressure sensor

8. ISC solenoid valve 15. To fuel pressure reguiator
7. VSV for throttle opener 16. To EGR VSV

8. VSV for EGR valve 17. To BVSV

9. BVSV

Fig. 4A-101 Vacuum Hose Routing
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GENERAL

When hoses are disconnected and system’s com-
ponent is removed for service, reinstall compo-
nent properly, and route and connect hoses
correctly after service. Refer to Fig. 4A-101 or
Vehicle Emission Contral Information Label for
proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT
Check accelerator cable for play and adjust if
necessary. Cable play should be within specifi-
cation when accelerator pedal is released and en-
gine is not running.

If not within specification, adjust by loosening
lock nut. Be sure to tighten lock nut securely
after adjustment.

Accelerator cable 10-15mm
play (0.4 —-0.6in.)

1. Accelerator cable
2. Cable piay

3. Lock nut

4. Adjusting nut

Fig. 4A-102 Accelerator Cable Play

Cable play should be 3 — 5 mm (0.12 — 0.20 in.)
when throttle opener rod is pushed back by hand
(i.e., throttle valve is at idle position).
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IDLE SPEED/ISC DUTY ADJUSTMENT

{(INCLUDING A/C VSV ADJUSTMENT)

Before idle speed check and adjustment, make

sure of the following.

® Lead wires and hoses of Electronic Fuel
Injection and engine emission control systems
are connected securely.

® Accelerator cable has some play, that is, it is
not tight,

e Valve lash is checked and adjusted according
to maintenance schedule.

® lIgnition timing is within specification.

¢ All accessories (wipers, heater, lights, A/C,
etc.) are out of service.

e Air cleaner has been properly installed and is
in good condition,

After above items are all confirmed, check idle
speed and ISC duty as follows.

NOTE:

Before starting engine, place transmission gear
shift lever in “Neutral”, and set parking brake
and biock drive wheels.

1. Warm up engine to normal operating tempera-
ture.

2. Connect spare fuse to diagnosis switch ter-
minal in fuse box and make sure that “CHECK
ENGINE” light indicate diagnostic code
No. 12.

1. Fuse box
2. Diagnosis switch terminal

Fig. 4A-103 Grounding Diag. Switch Terminal



3. Stop engine and connect duty meter between
duty check terminal and ground terminal of
monitor coupler,

The monitor coupler is located beside battery.

Monitor coupler
Duty meter
: Duty check terminal
: Ground terminal

orN-

Fig. 4A-104 Connecting Duty Meter

4, Set tachometer.

5. Turn ON ignition switch and wait for b
seconds. Then restart engine and run it at
2,000 r/min. for 5 minutes to warm it up
completely and let it slow down to idle speed.

6. Check ISC duty and idle speed. If duty and/
or idle speed is out of specifications, adjust it
by turning idle speed adjusting screw.

1. Idle speed adjusting screw

Fig. 4A-1056 Idle Speed Adjusting Screw

. Upon completion of adjustment, install ad-

justing screw cap to throttle body.

. This step is for checking and/or adjusting

engine idle speed and ISC duty when A/C is

working.

With vehicles without A/C, advance to steps

9 and 10. With A/C equipped ones, follow

procedure described below,

1) Turn A/C switch ON and set heater blower
switch to low speed position.

2)Check to ensure that ISC duty and idle
speed are within below specification.

Engine idle speed 800 = 50 r/min.
ISC duty at specified .
idle speed 50%

Engine idle speed .
with A/C ON 1,000 £ 50 r/min.
ISC duty at ifi

) uty at specified BO%

idle speed
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3} If it is not within specified range, adjust it
by turning adjusting screw of A/C VSV.

1. A/C VSV
2. Adjusting screw

Fig. 4A-106 Adjusting Screw of A/C VSV

9. Disconnect spare fuse from diag. switch
terminal.
10. Install cap to monitor coupler.
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THROTTLE OPENER ADJUSTMENT

NOTE:

Before starting engine, place transmission gear
shift lever in ““Neutral”, and set parking brake
and block drive wheels.

1. Turn ignition switch ON and leave it for 5
sec. Run engine at 2000 r/min. for 5 min.
after warming up and let it slow down to idle
speed.

2. Check to make sure that no electric load is
applied to engine.

3. Disconnect vacuum hose from throttie opener
and put blind plug in disconnected vacuum
hose.

Check that engine speed is within specification
then.

Engine speed while

. 2200 £ 50 r/min.
opener operating

Throttle opener
Vacuum hose
Blind plug
Opener adjusting screw

Fig. 4A-107 Checking and Adjusting Engine
Speed for Opener

pon

4. |f engine speed is found out of specification
in above check, adjust it to specification by
turning throttle opener adjusting screw.

5. Upon completion of adjustment, connect
vacuum hose to opener securely.



AIR AND FUEL DELIVERY SYSTEM
FUEL PRESSURE INSPECTION

1.

N

Relieve fuel pressure in fuel feed line refer-
ring to p. 4-2.

. Hoist vehicle.
. Remove plug bolt on fuel filter union bolt

and connect special tool (fuel pressure gauge
set) to fuel filter inlet union bolt.

CAUTION:

A small amount of fuel may be released
after fuel line is disconnected.

In order to reduce chance of personal
injury, cover fitting to be disconnected
with a shop cloth. Place that cloth in an
approved container when disconnection is
completed.

Fuel pressure gauge set

(09912-58412)

1. Gauge
2. Hose

5. Filter inlet

union bolt
3. Union bolt 6. Fuel filter
4. Gasket

Fig. 4A-108 Connecting Fuel Pressure Gauge

4. Check that battery voltage is above 11V,

5. To operate fuel pump, connect Pink/Black

and Black/White wire terminals by using
service wire and turn ignition switch ON.
Measure fuel pressure.

Fuel pump relay
Pink/Black
Biack/White
Service wire

pon=

Fig. 4A-109 Operating Fuel Pump

6. Measure fuel pressure under each of follow-

ing conditions.

CONDITION

FUEL PRESSURE

With fuel pump
operating and
engine at stop

2.4 — 2.8 kg/em?
240 — 280 kPa
34.1 — 39.8 psi

For 1 min. after
fuel pump stop
(Pressure reduces
as time passes)

Over 1.5 kg/ecm?
150 kPa
21.3 psi

7. Disconnect service wire.
8. Start engine and warm it up to normal operat-

ing temperature.

Measure fuel pressure at specified idle speed.

CONDITION

FUEL PRESSURE

At specified idle
speed

1.7 — 2.1 kg/ecm?
170 — 210 kPa
24.2 — 29.9 psi

tf measured pressure doesn’t satisfy specifica-
tion, refer to “’Diagnostic Flow Chart B-3" and
check each possibly defective part. Replace if
found defective.
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9. After checking fuel pressure, remove fuel pres-
sure gauge.

CAUTION:

As fuel feed line is still under high fuel

pressure, make sure to release fuel pressure

according to following procedures.

e Place fuel container under fuel filter.

* Cover union bolt of gauge with rag and
loosen union bolt slowly to release fuel
pressure gradually.

10. install plug bolt to fuel filter inlet union bolt.
Use new gasket.
Tighten it to specified torque.

11. With engine “OFF” and ignition switch
“ON", check for fuel leaks.

FUEL PUMP
On Vehicle Inspection

CAUTION:

When fuel filler cap is removed in any pro-
cedure, work must be done with no smok-
ing, in a well-ventilated area and away from

any open flames.

1. Remove filler cap and turn ON ignition switch.
Then fuel pump operating sound should be
heard from fuel filler for about 3 seconds and
stop. Be sure to reinstall fuel filler cap after
checking,

K

1. Fuel filler
2. lgnition switch

Fig. 4A-110 Checking Fuel Pump
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If above check result is not satisfactory, ad-
vance to “Diagnostic Flow Chart B-2".

2. Fuel pressure should be felt at fuel return
hose for 3 seconds after ignition switch ON.

1. Fuel return hose

Fig. 4A-111 Checking Fuel Pressure

If fuel pressure is not felt, advance to “Dia-
gnostic Flow Chart B-3".

Removal
1. Remove fuel tank from body according to

procedure described in section 4 and remove
fuel pump from fuel tank.

1. Fuel pump
2. Fuel tank

Fig. 4A-112 Removing Fuel Pump



Inspection

Check fuel pump filter for evidence of dirt and
contamination. If present, clean and check for
presence of dirt in fuel tank.

THROTTLE BODY

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 4.

. Injecter cover

2. Injecter

. ldle speed adjusting screw
{bypass air adjusting screw}

. Cap

. Upper body

. Fuel pressure regulator

. Clamp

. Throttle opener

, Gasket

. Air valve

. Air valve cap

. Gasket

. Lower body

. Throttle opener
adjusting screw

. TPS

Fig. 4A-113 Throttle Body Parts ldentification

On Vehicle Inspection

e Check that the throttle valve lever moves
smoothly.

® Vacuum passage inspection
With fingers placed against vacuum nozzies (2
or 3 pcs), increase engine speed a little and
check that vacuum is applied.

1. Throttle body
2. Vacuum nozzle

Fig. 4A-114 Checking Vacuum Passage
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e Air valve inspection

This is an easy on-vehicle check. For further

complete check, remove throttle body and use

checking procedure as shown in Fig. 4A-116.

1. Remove air valve cap with engine stopped
when engine is cold (engine cooling water
temperature is 60°C, 140°F or lower} and
checking procedure as shoun in Fig. 4A-116.

2. Reinstall air valve cap and warm up engine to
its normal operating temperature {engine cool-
ing water temperature is 70°C, 158°F or
higher}).

Then remove air valve cap again with engine
stopped and check visually that air valve is
closed.

3. Open when engine

is cool
1. Throttle body 4. Close when engine
2. Air valve is hot

Fig. 4A-115 Inspecting Air Valve

3. Upon completion of checking, be sure to use
new gasket when reinstalling air valve cap.

4A-84

Removal
1. Relieve fuel pressure in fuel feed line refer-
ring to p. 3-3.
. Disconnect negative cable at battery.
. Drain engine cooling water.
4. Remove air intake case from throttle body
and air cleaner case.
5. Disconnect fuel feed pipe from throttie
body.
6. Disconnect fuel return hose from fuel pres-
sure regulator,
7. Disconnect accelerator cable from throttle
body.
8. Disconnect vacuum hoses from throttle
body.
9. Disconnect cooling water hose from throttle
body.
10. Disconnect fuel injector and TPS coupler.
11. Remove throttle body from intake manifold.

w N

Inspection

1. Remove air valve cap.

2. Immerse air valve of throttle body in water as
shown below. Check visually that air valve
closes gradually as water temperature rises
and closes fully at higher than about 70°C,
158°F.

NOTE:

® Be very careful to prevent water from entering
throttle body bore.

® Be very careful never to put throttie body
parts except air valve thermo wax in water or
expose them to water splash.

. Throttle body
. Air valve

. Water

Open

Close

Heater

Do W

Fig. 4A-116 Inspecting Air Valve



Disassembly

NOTE:

e Be sure to replace gaskets as well as worn or
damaged parts.

e While disassembling and assembling throttle
body, use special care not to deform levers on
throttle valve shaft or cause damage to any
other parts.

1. Remove injector from throttle body accord-
ing to procedure described in p. 4A-88.

2. Remove TPS.

3. Remove fuel pressure regulator from throttle
body.

4. After removing screws, separate upper and
lower bodies.

1. Screws

2. Upper body 1. Vacuum passage 4. Fuel passage

3. Lower body 2. ISC solenoid valve 5. Injector chamber

4, Fuel pressure passage 6. Air induction
regulator 3. Vacuum passage for fue! passage

B. Throttle position
sensor

pressure regulator

Fig. 4A-118 Cleaning Passage

Fig. 4A-117 Disassembling Throttle Body

Assembly

) 1. Instali new gasket to lower body.
Cleaning

Clean below passages and fuel injector chamber
by blowing compressed air.

NOTE:
e The TPS, fue! pressure regulator, fuel injector,
air valve, throttle opener or other components
containing rubber must not be placed in a
solvent or cleaner bath. A chemical reaction
will cause these parts to swell, harden or get 2
distorted.
¢ Don't put drills or wires into passages for clean-
ing. It causes damages in passages.

1. Gasket
2. Lower body

Fig. 4A-119 Installing Gasket
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2. Install upper body on gasket, using care not
to cause gasket to slip out of place.

3. Tighten screws indicated by “1’" in Fig. 4A-
117 to specified torque.

Tightening torque N-m kg-m |b-ft
of screw 35 0.35 25

4. Install fuel pressure regulator according to
procedure described in p. 4A-89.

5. Install fuel injector according to procedure
described on p. 4A-88,

6. Install throttle position sensor according to
procedure described on p. 4A-93.

7. Clamp wire harness securely.

Fig. 4A-120 Clamping Wire Harness

Installation

1. Clean mating surfaces and install throttle body
gasket to intake manifold.
Use new gasket.

1. Intake manifold
2. Gasket

Fig. 4A-121 Gasket Installation
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2. Install throttle body to intake manifold and
tighten bolts to specified torque.

Tightening torque N-m kg-m Ib-ft
for throttie boady
bolts 18 —-28 |1.8—-2.8|13.5 — 20.0

3. Connect fuel injector and TPS coupler.
4. Connect cooling water hose to throttie body.
5. Connect vacuum hoses to throttle body.

Fig. 4A-122 Connecting Vacuum Hoses

6. Connect accelerator cable to throttle body.
Adjust the cable play to specification accord-
ing to procedure described in p. 4A-78.

7. Connect fuel return hose to fuel pressure
regulator and clamp it securely.

8. Connect fuel feed pipe to throttle body after
applying thin coat of spindle oil or gasoline
to O ring.

Use a new O ring.
Tighten pipe bolts to specified torque.

Tightening torque N-m kg-m 1b-Ft
for fuel feed pipe
bolts 8-12 ([08-12| 6.0-85

9. Refill engine cooling system.

10. Connect negative cable at battery.

11. With engine “OFF” and ignition switch
“ON", check for fuel leaks around fuel line
connection.

12. Install air intake case seal and joint to
throttle body.



13. Install air intake case to throttle body and
air cleaner case.

14. Upon completion of installation, start engine
and check for fuel leaks and engine cooling
water leaks.

FUEL INJECTOR

On Vehicle Inspection

1. With battery negative cable disconnected,
disconnect injector coupler.

2. Connect ohmmeter to each injector terminal
and measure resistance.

Resistance of 0.8—-188
injector at 20°C (68°F)

If resistance is out of specification, replace fuel
injector.

Fig. 4A-123 Checking Resistance of Fuel Injector

. Connect injector coupler.

. Remove air intake case.

. Connect battery negative cable.

. Make sure that fuel pressure is felt at fuel
return hose for 3 seconds after ignition switch
ON.

7. Check that fuel is injected out in conical shape

from fuel injector when cranking engine or

runhing engine.

[o2 &) IR SN IV}

Good Defective

Fig. 4A-124 Checking Fuel Injection

If no fuel is injected, check wiring harness for
continuity and couplers for proper connec-
tion referring to ‘’Diagnostic Flow Chart B-1"",
If fuel is not injected out in conical shape,
replace injector.

8. Check injector for fuel leakage after injection

is stopped (i.e., after cranking or engine stop).
Replace if leakage exists.

Fuel leakage Less than 1 drop/min.

9. Install air intake case.
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Removal

1.

W N

Relieve fuel pressure in fuel feed line referring
to p. 3-3.

. Disconnect battery negative cable at battery.

. Remove air intake case and case joint.

4, Remove fuel feed pipe clamp from intake

[$)]

manifold and disconnect fuel feed pipe from
throttle body,
. Remove injector cover.

6. Disconnect injector coupler, release its wire

harness from clamp and remove its grommet
from throttle body.

. Place some cloth over injector and hand on
top of it. Using air gun, blow about 5 kg/cm?
(500 kPa, 71.1 psi) or less compressed air into
fuel inlet port of throttle body, and injector
can be removed.

WARNING:

Be precise about pressure of compressed
air. Blowing air under excessively high
pressure may force injector jump out and
cause damage not only to injector itself
but also to other parts.

NOTE:
Use care when handling fuel injector especially
not to damage injector-to-wire harness connec-

t

ion and its needle.

Also, because injector is an electrical component,
it should not be immersed in any type of liquid
solvent or cleaner, as damage may ocuur.

Throttle body
Injector
Grommet

Air gun

Cloth

1.
2.
3.
4,
5.

Fig. 4A-1256 Removing Injector
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8. Pull out fuel injector wire harness terminals
from coupler after unlocking terminal lock.

4

2

$ 11

Coupler

Fuel injector terminats
Terminal lock

Thin wire

Pult out while uniocking

G AN -

Fig. 4A-126 Removing Terminals

Inspection

Check fuel injector filter for evidence of dirt and
contamination. f present, clean and check for
presence of dirt in fuel lines and fuel tank.

Installation

1. Make sure that injector O rings are free from
any damage and deterioration.

2. Apply thin coat of spindle oil or gasoline to
O rings and then install injector to throttle
body.

Make sure to fit injector wire harness into
groove in throttle body securely.

NOTE:
Do not apply force to wire harness-to-injector
connection.

Injector

QO rings
Filter

Wire harness

PN~

Fig. 4A-127 Installing Injector



3. Install injector cover.
Use new screws and tighten them to specified
torque.

Tightening torque N-m kg-m Ib-ft
for injector cover
SCrew 2 0.2 1.4

4. Connect fuel feed pipe to throttle body after
applying thin coat of engine oil to O ring.

5. Connect battery negative cable.

6. Repeat ignition switch ON for 3 sec. and OFF
until fuel pressure is felt at fuel return hose
and check that no fuel leaks from where fuel
feed pipe is connected and where injector is
installed.

7. Install air intake case and joint.

8. Connect fuel injector terminals into coupler,
check to make sure that they are locked
securely.

1. Coupler
2. Red wire
3. Yellow wire

Fig. 4A-128 Connecting Fuel Injector Wires

FUEL PRESSURE REGULATOR

Removal

1. Relieve fuel pressure in the fuel feed line refer-
ring to p. 3-3.

2. Disconnect battery negative cable from bat-
tery.

3. Disconnect fuel return hose and vacuum hose
from fuel pressure regualtor.

4. Remove fuel pressure regulator from throttle
body.

CAUTION:

A small amount of fuel may be released
when regulator is removed. Cover its hole
with shap cloth.

1. Fuel pressure regulator
2. Fuyel return hose
3. Vacuum hose

Fig. 4A-129 Fuel Pressure Regulator Removal

Instaliation

For installation, reverse removal procedure and

note following precautions.

e Use new O ring.

e Apply thin coat of spindle oil or gasoline to
O ring to facilitate installation.

Fig. 4A-130 Installing Fuel Pressure Regulator

e Tighten fuel pressure regulator screws securely
to following specified torque.

Tightening torque N-m kg-m lo-ft
for fuel pressure
regulator screw 35 0.35 25

e Upon completion of installation, check that
no fuel leakage exists with applying fuel pres-
sure to fuel feed line.
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ELECTRONIC CONTROL SYSTEM
ELECTRONIC CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be care-
ful not to expose it to excessive shock.

Removal

1. Disconnect battery negative cable from bat-
tery.

2. Remove fuel pump relay and main relay from
ECM.

3. Disconnect couplers from ECM while releasing
coupler lock,

4. Remove ECM after loosening three screws.

1 /

. "

4 2

T

|

1

1
>
‘\’T‘\E_H
1. Instrument panel 4, Main relay
2. ECM 5. Couplers

3. Fuel pump relay 6, Screws

Fig. 4A-131 Removing ECM

Installation

1. Install ECM.

2, Connect couplers to ECM securely.

3. Install fuel pump relay and main relay to ECM.
4. Connect battery negative cable to battery.
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PRESSURE SENSOR (PS)

Output Voltage Check

1. Remove package tray under ECM.

2. With coupler connected to ECM, connect
digital type voltmeter as shown below and
check that ECM supply voltage 4.75 — 5.25V
is applied to coupler terminal A23.

3. Check output voltage at coupler terminal A22.
Note that it varies with atmospheric pressure
and altitude.

Also, start engine, if it can, and check if out-
put voltage varies,

A24 A23 A122
\

=

S 1. ECM
2. Digital type voltmeter

Fig. 4A-132 Checking Pressure Sensor

Output voltage (ECM supply voltage 4.75 —5.25V)

ALTITUDE BAROMETRIC| OUTPUT
1) ) PRESSURE |VOLTAGE
(mmHg) (V)

0 0 760 36—-4.4
1000 305 733 3542
2000 610 707 34-41
3000 914 682 3.2-40
4 Q00 1219 658 3.1-38
5000 15624 634 3.0-37
6 000 1829 611 29-36
7 000 2133 589 28-—-34
8 000 2438 567 27 -3.3
9 000 2743 546 26 -3.2

10 000 3048 526 25—-3.1
NOTE:

Note that atmospheric pressure varies depending
on weather conditions as well as altitude.

Take that into consideration when performing
above check.



If check result is not satisfactory in previous
step 2 or 3, check pressure sensor and its cir-
cuit according to Code No. 31 or 32 Diagnostic
Flow Chart.

NOTE:

If output voltage does not vary when engine is
started, it is possible that vacuum hose and/or
filter are clogged. Clean them.

Another possibility is that filter in pressure
sensor is clogged from freezing. If it is suspected,
feave it at room temperature (20°C, 68°F) for a
while and recheck.

4. Upon completion of checking, install package
tray.

Pressure Sensor Individual Check

1. Disconnect pressure sensor vacuum hose from
filter.

2. Disconnect pressure sensor coupler.

3. Remove pressure sensor,

4. Arrange 3 new 1.5V batteries in series and
connect its positive terminal to “Vin” terminal
of coupler and negative terminal to “‘Ground”’
terminal. Then check voitage between “Vout”
and “Ground”.

Also, check if voltage reduces when vacuum is
applied up to 40 cmHg by using vacuum pump.

CAUTION:

As connection to wrong terminal will
cause damage to pressure sensor, make
absolutely sure to connect properly as
shown beiow.

1. Pressure sensor 3. Vacuum pump
2. 1.5V Battery 4. Digital type
{4.5V in total) voltmeter

Fig. 4A-133 Checking Pressure Sensor

Output voltage (Vin voltage 4.5V)

ALTITUDE BAROMETRIC| OUTPUT
PRESSURE |VOLTAGE
(ft) (m) (mmHg) V)

0 0 760 34-38
1000 305 733 3.3-3.7
2 000 610 707 3.1-36
3 000 914 682 3.0-35
4 000 1219 658 29-33
5000 1524 634 2.8-3.2
6 000 1829 611 2.7 -3
7 000 2133 589 26—-30
8 000 2438 567 256-29
9000 2743 546 24-28

10 000 3048 526 23-27

If check result is not satisfactory, replace
pressure sensor.

5. Install pressure sensor and connect vacuum
hose securely.

6. Connect pressure sensor coupler securely.

THROTTLE POSITION SENSOR (TPS)

Inspection

1. Disconnect negative cable at battery and
TPS wires at the coupler.

2. Using ohmmeter, check the resistance between
each two terminals.

L a7 %8

e Q @ (\/"0‘ %
NS
I
SN =
L
e [
A
-0 B
1 20——0 C
1. TPS D

2. ldle switch

Fig. 4A-134 Checking TPS



When throttle
lever-to-stop
Resistance between screw clearance is 0o
0.2 0.008 i
C and D terminals mm { 8 in)
(1dle switch) When throttle
lever-to-stop oo
screw clearance is (Infinity}
0.4 mm {0.016 in)
Resistance between
A and D terminals 35-65k0
When throttle
. valve is at idle 0—2k&2
Resistance between pasition
B and D terminals When thrott
en throttle
valve is fully open 2—6.6ki2

NOTE:

® When checking resistance at idle position, apply
—50 cmHg vacuum to throttle opener to move
throttle valve to idle position.

® There should be more than 2 k(2 resistance dif-
ference between when throttle valve is at idle
position and when it is fully open.

If idle switch check result is not satisfactory,
adjust installation angle of TPS and then check
again.

If found defective in above check, replace.

3. Connect TPS coupler securely and battery
negative cable to battery.

Adjustment

1. Disconnect battery negative cable at battery
and TPS coupler.

2. Disconnect throttle opener vacuum hose from
VSV and connect vacuum pump gauge to
hose disconnected.

Apply —50 cmHg vacuum to throttle opener
to move throttle valve to idle position.

1, Throttle opensr
2. Vacuum pump gauge
(09917-47910)

Fig. 4A-135 Applying Vacuum to Throttle Opener
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3. Insert 0.3 mm (0.012 in.) thickness gauge
between throttle valve lever and throttle stop
screw,

1. Throttle valve lever
2. Throttle stop screw
3. Thickness gauge

Fig. 4A-136 Inserting Thickness Gauge

4. Loosen TPS mounting bolts.

5. Connect ohmmeter between C and D termin-
nals of TPS coupler.

6. First, turn TPS clockwise fully and then
counterclockwise gradually to find position
where ohmmeter reading changes from oo
(infinity) to O {(zero). Then fix TPS at that
position by tightening boits to specified
torque.

Tightening torque N.m kg-m Ib-ft
of throttle position
sensor bolt 3.5 0.35 2.5

1. TPS
2. Bolts

Fig. 4A-137 Adjusting Installation Angle of TPS



7. Check that there is no continuity between
terminals C and D when 0.4 mm (0.016 in)
thickness gauge is inserted.

8. Check that there is continuity between
terminals C and D when 0.2 mm (0.008 in)
thickness gauge is inserted.

If check result is unsatisfactory in steps 7
and 8, it means that installation angle of
TPS is not adjusted properly. Therefore,
start all over again from step 1.

CAUTION:
As throttle stop screw is factory adjusted
precisely, don‘t remove or adjust it.

9. Connect coupler to TPS securely, connect
throttle opener vacuum hose to VSV and
connect battery negative cable.

Removal

1. Disconnect negative cable at battery.

2. Disconnect TPS coupler.

3. Pull out TPS wire harness terminals from
coupler after unlocking terminal lock.

1 3

A

p— \
<
4 2
1, Coupler 3. Thin wire
2. Throttle position 4. Pull out while
sensor terminals unlocking

Fig. 4A-138 Removing Terminals

4. Remove TPS from throttle body.

Installation

1. Install TPS to throttle body.
Fit sensor to throttle body in such way that
its adjusting holes are a little away from sensor
mounting bolt holes as shown in Fig. 4A-139
and turn sensor clockwise so that those holes
align. Then hand-tighten sensor mounting bolts
in aligned holes.

TPS

Sensor mounting bolt holes
Sensor adjusting holes
Turn sensor after

fitting and align

hales

Lol R e

Fig. 4A-139 Installing TPS

2. Insert TPS terminals into coupler and check
to make sure that they are locked.

1. Coupler
2. Terminal
3. Lock

Fig. 4A-140 Inserting Terminals

3. Adjust instaliation angle of TPS according to
procedure described in item *Adjustment”’.
4, Connect battery negative cable to battery.
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AIR TEMPERATURE SENSOR (ATS)
Removal

1. Disconnect negative cable from battery.
2. Disconnect ATS coupler.

3. Remove ATS from intake manifold.

Inspection

Immerse temperature sensing part of ATS in
water (or ice) and measure resistance between
sensor terminals while heating water gradually.

If measured resistance doesn’t show such charac-
teristic as shown in Fig. 4A-142, replace air tem-
perature sensor.,

Fig. 4A-141 Checking ATS

k2

5.4 - 6.6

RESISTANCE

228 —-287-----

1.06 — 1.36-

0.53 —0.704-

0.29 - 0.39; "

0.16 —0.23' 5 20 40 60 80 100 °C

32 68 104 140 176  212°F
TEMPERATURE

Fig. 4A-142 ATS Characteristic
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Installation

Reverse removal procedure noting the following.

e Clean mating surface of sensor and intake
manifold.

e Use new gasket.

e Tighten ATS to specified torque,

Tightening torque N-m kg-m Ib-ft
for ATS 35— 55 |3.5—5.5 |25.5—39.5

¢ Connect sensor coupler securely.

WATER TEMPERATURE SENSOR (WTS)

Removal

1. Disconnect battery negative cable from bat-
tery.

2. Drain cooling system.

3. Disconnect coupler from WTS.

4. Remove WTS from intake manifold.

Inspection

Immerse temperature sensing part of WTS in
water and measure resistance between sensor
terminals while heating water gradually.

If measured resistance doesn‘t show such charac-
teristic as shown below, replace WTS.

Fig. 4A-143 Checking WTS
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Fig. 4A-144 WTS Characteristic

Installation

Reverse removal procedure noting the following.

e Clean mating surfaces of sensor and intake
manifold.

o Use new gasket.

e Tighten WTS to specified torque.

Tightening torque N-m kg-m Ib-ft
for water tempera-
ture sensor 35— 55 |3.5—-5.5|255—-395

e Connect coupler to sensor securely.
e Refill cooling system.

RECIRCULATED EXHAUST GAS
TEMPERATURE SENSOR (REGTS)
(California spec. model only)

Removal

1. Disconnect battery negative cable.
2. Disconnect REGTS coupler.

3. Remove REGTS.

Inspection
Immerse temperature sensing part of the sensor
in water and measure resistance between sensor

terminals while heating water gradually.

If measured resistance doesn’t show such charac-
teristic as shown in Fig. 4A-146, replace.

yoooaooo%
[ ]

Fig. 4A-145 Checking REGTS

k2
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Fig. 4A-146 REGTS Characteristic

Installation
Reverse removal procedure noting the following.
e Tighten REGTS to specified torque.

Tightening torque N-m kg-m Ib-ft
for REGTS 10—20 [1.0—2.0] 7.5 —14.0

e Connect sensor coupler securely.
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OXYGEN SENSOR

Removal

WARNING:

To avoid danger of being burned, do not
touch exhaust system when system is hot.
Oxygen sensor removal should be perform-
ed when system is cool.

1. Disconnect negative cable from battery.
2. Disconnect coupler of oxygen sensor.
3. Remove oxygen sensor from exhaust manifold.

1. Oxygen sensor
2. Exhaust manifold
3. Coupler

Fig. 4A-147 Removing Oxygen Sensor

Installation
Reverse removal procedure noting the following.
e Tighten oxygen sensor to specified torque.

Tightening torgue N-m kg-m Ib-ft
for oxygen sonsor | 45 — 55 |4.5 5.5 (33.0—39.5

e Connect coupler of oxygen sensor and clamp
wire harness securely.

e After installing oxygen sensor, 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 ‘‘GND’’ screw
and "“"RSW" screw of combination meter and
turn cable joint of speedometer with a screw-
driver. Ohmmeter indicator should move back
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and forth between 0 (zero) and = (infinity) 4
times while cable joint is turned one full
revolution.

3/ 1. Combination meter 3. Screwdriver
2. Speedometer cable 4, "RSW" screw
joint 5. "GND' screw

Fig. 4A-148 Checking Speed Sensor

Replace speedometer if check result is not
satisfactory.

4. Install combination meter to instrument panel.
5. Connect negative cable to battery.

5TH SWITCH (Not for California Spec. Model)

Inspection
1. Disconnect negative cable from battery.
2. Disconnect bth switch coupler.

The coupler is located beside igniter.

1. Bth switch coupler
2. Back-up light switch
coupler

Fig. 4A-149 5th Switch Coupler Location



3. Connect ohmmeter to bth switch terminals
of disconnected coupler and check for con-

tinuity.
CONDITION METER INDICATION
Shift lever in bth 0
gear position (Zero)
Shift lever in any -
other position than (Infinity)

5th gear position

1. 5th switch coupler

Fig. 4A-150 Checking 5th Switch

I check result is not satisfactory, replace bth
switch or repair wire harness.
4. Connect 5th switch coupler and battery nega-

tive cable.

CLUTCH SWITCH
inspection

1. Disconnect clutch switch coupler.
2. Connect ohmmeter to clutch switch coupler
terminals ans check for continuity.

Replace as necessary.

CONDITION METER INDICATCR
Clutch released o {Infinity)
Clutch depressed 0 (Zero)

1. Clutch switch
2. Clutch pedal

Fig. 4A-151 Checking Clutch Switch

4. Connect coupler securely.
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MAIN RELAY
2

Bi/B

x

by

7
Ol

t. ECM 4. Fuel pump
2, Fuel pump relay 5. Ignition switch
3. Main relay

Fig. 4A-152 Main Relay and Fuel Pump Relay
Circuits

NOTE: _
Distinguish between main relay and fuel pump
relay by wire colors.

Inspection

1. Disconnect negative cable at battery.

2. Remove main relay from ECM after discon-
necting its coupler.

A

W -
1. Main relay

2. ECM
Fig. 4A-163 Removing Main Relay

4A-98

RS

3. Check resistance between each two terminals
as in table below.
It check results are as specified, proceed to
next operation check. If not, replace.

Fig. 4A-154 Checking Main Relay Resistance

TERMINALS RESISTANCE
Between A and B oo (infinity)
Between Cand D 56 -84

4. Check that there is continuity between
terminals “A’” and ‘‘B’* when battery is con-
nected to terminals “C” and “‘D"’.

If found defective, replace.

Fig. 4A-155 Checking Main Relay Operation



FUEL PUMP RELAY ISC SOLENOID VALVE

Inspection Inspection
i . 1. With ignition switch “OFF"”, disconnect ISC
1. Remove fuel pump relay in the same way as .
. solenoid valve coupler,
main relay.

2. Check resistance between each two terminals

2. Structure of fuel pump relay is the same as \
pump Y of ISC solenoid valve.

that of main relay. Check its resistance and
operation using the same procedure as that Resistance of ISC

for main relay. solenoid valve 30-330
If found defective, replace.

If it is within specification, proceed to next
operation check. If not, replace.

FUEL CUT OPERATION fﬁ

Inspection

NOTE: ‘\' '

Before inspection, check to make sure that gear 0

shift lever is in neutral position, and that parking A - Q

brake lever is pulled all the way up. \ |

1. Warm up engine to normal operating tempera-
ture.

2. While listening to sound of injector by using
sound scope or such, increase engine speed to
higher than 3,000 r/min. 1

3. Check to make sure that sound to indicate
operation of injector stops when throttle valve
is closed instantly and it is heard again when
engine speed is reduced to less than about
1,900 r/min. 3. Warm up engine to normal operating tempera-
tfure.

4. With engine running and ISC solenoid valve
coupler disconnected, disconnect |SC solenoid
valve hose from air cleaner case.

In this state, check that air is not drawn into
the hose.

1. ISC solenoid valve

Fig. 4A-1567 Checking Resistance

1. Throttle body
2. Sound scope

Fig. 4A-156 Checking Fuel Cut Operation

1. Hose from air cleaner case

Fig. 4A-158 Checking ISC Solenoid Valve (1)
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5. Under above condition, connect 12V-battery
to ISC solenoid valve terminals and check that
air is drawn into the hose.

Fig. 4A-158-1 Checking ISC Solenoid Valve (2)

If check result is not satisfactory, replace 1SC
solenoid valve.

6. Connect hose and coupler securely.

THROTTLE OPENER SYSTEM

System Inspection

1. Warm up engine to normal operating tempera-
ture.

2. Check that there is clearance between throttle
stop screw and throttle lever at engine stop
and cranking and that 0 — 1.0 second after
engine start, throttle opener rod retracts and
clearance disappears.

. Throttle lever

Throttle stop screw

. Ctearance

. Throttle opener
Rod

o wn

Fig. 4A-159 Checking Throttle Opener Operation
4A-100

If check result is not satisfactory, check vacu-
um hoses, throttle opener, VSV and system
electric circuit.

Vacuum Hoses Inspection
Check hoses for connection, leakage, clog and
deterioration. Replace as necessary.

1. Throttle opener VSV
Fig. 4A-160 Checking Vacuum Hoses

Throttle Opener Inspection

1. Disconnect vacuum hose from VSV.

2. Connect vacuum pump gauge to hose dis-
connected in Step 1.

3. Check that opener rod moves smoothiy and
that it is held at the same position when 50
cmHg vacuum is applied to opener.

1. Opener rod
2. Vacuum pump gauge

Fig. 4A-161 Checking Throttle Opener

If rod doesn’t move smoothly, or it isn’t held
at the same position, replace.



VSV {Vacuum Switching Vaive) Inspection

1. With ignition switch OFF, disconnect coupler
from VSV,

2. Check resistance two terminals of VSV.

Resistance of throttle

opener VSV 3B-39a

If resistance is as specified, proceed to next
operation check, If not, replace.

1. VSV (Brown)

Fig. 4A-162 Checking Resistance

3. Disconnect vacuum hoses from throttle
opener and intake manifold.

4. Blow into hose “A", Air should come out of
hose “B’ and not out of filter.

w

. Hose “A"
. Hose “B"”
Filter
Blow air

rono

Fig. 4A-163 Checking Opener VSV (1)

5. Connect 12V battery to VSV terminals. In
this state, blow hose “A".
Air should come out of filter and not out of
hose ''B"”".

Fig. 4A-164 Checking Opener VSV (2}

If check result is not as described above,
replace VSV.

6. Connect VSV coupler securely.
7. Connect vacuum hoses securely.

EGR SYSTEM

NOTE:

Before inspecting EGR system, be sure to confirm

the following.

e Altitude is 3,870 ft, 1,180 m above sea level
or lower and atmospheric pressure is 660
mmHg or higher.

e WTS, TPS and pressure sensor are in good
condition.

e 5th switch signal is not fed into ECM (not for

California spec. model).
If even one of the above conditions do not
apply, EGR valve don’t operate.

4A-101



System Inspection

NOTE:

Before inspection, check to make sure that gear
shift lever is in neutral position and that parking
brake lever is pulled all the way up.

1. When engine is cool (cooling water tempera-
ture is below 53°C, 127°F), start engine and
race it, and check that EGR valve diaphragm
is not operating in this state, by touching
diaphragm with finger.

CAUTION:
If EGR valve is hot, it may be necessary to
wear gloves to avoid burning fingers.

1. EGR valve
2 2. Diaphragm

Fig. 4A-165 Checking EGR Valve Diaphragm

2. Warm up engine to normal operating tempera-
ture and race it after warming up. Then check
to be sure that diaphragm moves toward 1 in
Fig. 4A-166 during acceleration and toward 2
during deceleration.

1. During acceleration
2. During deceleration
3. Diaphragm

Fig. 4A-166 Movement of EGR Valve Diaphragm
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if EGR valve fails to operate properly, check
vacuum hoses EGR valve, EGR modulator,
VSV, wire harness and ECM.

3. Keep engine running at idle speed and open
EGR valve by hand, and engine should either
stop or reduce its speed. If neither occurs,
EGR passage is clogged. Clean it.

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and
deterioration. Replace as necessary.

EGR Valve Inspection

1. Disconnect vacuum hose from EGR modula-
tor.

2. Connect vacuum pump gauge to its hose.

3. Check that EGR valve diaphragm moves
smoothly and that it is held at the same
position when 20 cmHg vacuum is applied to
EGR valve.

If diaphragm doesn’t move smoothly, or it
isn’t held at the same position, replace EGR

valve.

1. Apply vacuum
2. Diaphragm

Fig. 4A-167 Checking EGR Valve

4. After checking, be sure to connect vacuum
hose.



EGR Modulator Inspection
1. Check filter for contamination and damage.
Using compressed air, clean filter.

1. EGR modulator
2. Filter

Fig. 4A-168 Filter of EGR Modulator

2. Remove EGR modulator and plug nozzle with
finger. Blow air into another nozzle and
check that air passes through to air filter side
freely.

1. EGR meodulator
2. Blow air
3. Air filter

Fig. 4A-169 Checking EGR Modulator (1)

3. Connect vacuum pump gauge to nozzle “P"
and plug nozzle Q" with finger.
While blowing air into nozzle A", operate
vacuum pump gauge and check that vacuum
is applied to modulator.
Then stop blowing nozzle /A" and check that
vacuum pump gauge indicates “‘0"’ {zero).
If check result is not satisfactory, replace
EGR modulator.

Nozzle “P**

Nozzle Q"

Nozzle “A"

Blow air

. Vacuum pump gauge

DN

Fig. 4A-170 Checking EGR Modulator (2)

4. After checking, install modulator and connect
hoses securely. Refer to emission control
information label for connection.

VSV (Vacuum Switching Valve) Inspection

1. With ignition switch OFF, disconnect coupler
from VSV.

2. Check resistance between two terminals of
VSV,

Resistance of EGR VSV . 33-399

If resistance is as specified, proceed to next
operation check. If not, replace.

Fig. 4A-171 Checking Resistance
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3. Disconnect vacuum hoses from EGR modula-

tor and throttle body.
4. Blow into hose “A’. Air should come out of
hose /B’ and not out of filter.

3
1
3
2 1. Hose "A"”
2, Hose “B"
3. Filter
4. Blow air

Fig. 4A-172 Checking Opener VSV (1)

5. Connect 12V-battery to VSV terminals. In

this state, blow hose “A"’.
Air should come out of filter and not out of

hose “‘B"”.

%\_’;@@

e@L

Fig. 4A-173 Checking Opener VSV (2)

If check result is not as described above,

replace VSV.
6. Connect VSV coupler securely.
7. Connect vacuum hoses securely.
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SPECIAL TOOLS

09917-47910
Vacuum pump gauge

09912-58412
Fuel pressure gauge set

. Pressure gauge

09912-58441

. Pressure hose

09912-58431

. Gauge attachment

09912-568450

RECOMMENDED TORQUE SPECIFICATIONS

Tightening torque
Fastening parts
N-m kg-m Ib-ft
Throttie body mounting bolt 18 — 28 1.8-28 13.5-20.0
Fuel inlet pipe bolt of throttle body 8-12 08—-1.2 6.0 — 8.5
Throttle upper and lower body screw 3.5 0.35 2.5
Fuel pressure regulator screw 3.5 0.35 2.5
Injector cover screw 2.0 0.2 1.4
TPS bolt 35 0.35 25
ATS 35 - 55 35-55 25.5-38.5
WTS 35 - 56b 35-55 25.5 - 39.5
- REGTS 10-20 1.0-20 7.5—-140
Oxygen sensor 45 — 55 4555 33.0 -395
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GENERAL DESCRIPTION

VEHICLE EMISSION CONTROL
INFORMATION LABEL

The Vehicle Emission Control Information
Label is located under hood. The label contains
important emission specifications and setting
procedures, as well as a vacuum hose schematic
with emission components identified.

When servicing the engine or emission systems,
the Vehicle Emission Control Information Label
should be checked for up-to-date information.

1. Vehicle emission control information label
2. Hood

Fig. 5-1 Vehicle Emission Control Information
Label

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

The term “blow-by gas” stands for the compres-
sed gas and exploded gas which blow through cy-
linder-to-piston clearance, 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 mani-
fold.

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 blow-by gas drawn into the
intake manifold is small.

For ‘90 model

For “91, '92 model

-« 8

<— 9

-~=10
1. Intake manifold 7. PCV hose
2, Cylinder head cover 8. Blow-by gas
3. PCV valve 9. Fresh air
4, Throttle body 10. Blow-by gas and
B. Air intake case fresh air mixture
6. Breather hose

Fig. 5-2 PCV System Operation



EVAPORATIVE EMISSION
CONTROL SYSTEM
An evaporative emission control system is used
to prevent emission of fuel vapor.
The vapor generated in the fuel tank while driv-
ing or the engine at a stop enters the charcoal
canister where the charcoal absorbs and stores
the fuel vapor.
Only when the following conditions are all
satisfied, fuel vapor in the canister is sucked into
throttle body together with fresh air.
e Engine is running
¢ Engine cooling water temp. is high

(Normal operating temperature)
e Throttle valve opens larger than idle position.

lokokokokonkodokoind b L L Ld b L L L L L Ll
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In this state, the canister is purged or cleaned by
air drawn through the filter at the bottom of the
canister.

When engine cooling water temp. is low, purge
passage is closed by BVSV.

In this state, the canister is not purged.

The check valves (A’ and */B”") are provided to
keep the pressure in the fuel tank constant.
When the pressure in the fuel tank becomes posi-
tive and reaches its specified value, it opens the
valve “A” to let the vapor flow into the charcoal
canister. On the other hand, when the pressure
in the fuel tank becomes negative and reaches its
specified value, it opens the valve “B" to let the
air flow into the fuel tank.

Fig. 5-3 Evaporative Emission Control System

Throttle body
Charcoal canister
BVSV

. Vapor liquid separator
. Fuel tank

. Fresh air

PmpwN
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THREE-WAY CATALYST

The three-way catalyst 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 con-
verting them into COz, H2 O and N2 respectively.

1. Catalytic converter
2. Three-way catalyst
3. Exhaust center pipe
4. Exhaust manifold

Fig. 54 Catalytic Converter

ON VEHICLE SERVICE

GENERAL

When the emission control hoses are disconnect-
ed and the system’s component is removed for
service, reinstall the component properly, and
route and connect hoses correctly after service.
Refer to Fig. 4A-101, and Vehicle Emission
Contro! Information Label 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.

5-4

PCV VALVE

1. Disconnect PCV hose from PCV vaive.

2. Run engine at idle.

3. Place your finger over end of PCV valve to
check for vacuum. [f there is no vacuum,
check for clogged valve. Replace as necessary.

1. PCV valve

Fig. 5-5 Checking Vacuum



4. After checking vacuum, stop engine and EVAPORATIVE EMISSION

ckeck PCV valve for sticking. CONTROL SYSTEM
With engine stopped, connect a new hose to
PCV valve. VACUUM HOSES
Blow air into new hose and check that air Check hoses for connection, leakage, clog and
flows with difficulty from cylinder head side deterioration. Replace as necessary.
to intake manifold side. If air flows without
difficulty, valve is stuck in “Open’ position. CHARCOAL CANISTER
Replace PCV valve.

WARNING:
WARNING: DO NOT SUCK nozzles on canister. Fuel
Do not suck air through PCV valve. Petrol- vapor inside canister is harmful.
eum substances inside the valve and fuel
vapor inside the intake manifold are harm- 1. Disconnect hoses from canister.
ful.

3 4

1. Bracket
2. Canister
3. Purge hose
4, Tank hose
1. New hose 5. Clamp
2. Blow air
Fig. 5-6 Checking PCV Valve for Sticking Fig. 5-7 Canister Hoses
5. Connect PCV hose and clamp securely. 2. Remove canister.

3. With pipe “C” plugged with finger blow air
into pipe ““A” strongly, and air should come
out from pipe “B”.

4. When air is blown into pipe “B”, air should
not pass through pipe “A” and “C"".

5. When air is blown into pipe “C’’, air should
come out from pipes ‘A’ and “B”.

If operation differs from above description,
canister must be replaced.



A: Tank pipe
B: Purge pipe
C: Air pipe

Fig. 5-8 Checking Canister

6. Install canister and connect hoses.

BVSV (Bi-metal Vacuum Switching Vaive)

NOTE:
For rough operation check, BVSV needs not be

removed from intake manifold. It can be checked

by cooling and warming up engine to obtain test

conditions as in Steps 3 and 4 below. {For such

check, other steps are not applicable.)

1. Drain cooling system when engine is cold.

2. Disconnect vacuum hoses and remove BVSV
from intake manifold.

3. While keeping BVSV cool (below 55°C
131°F}), blow nozzle *‘3’’. Air should not

come out of nozzle “4".

1. BVSV
2. Cool water 4. No air”’ {nozzle)
3. Blowair {no2zle)] 5. Thermometer

Fig. 59 Checking BVSV (1)

4. While keeping BVSV warm (above 65°C
(149°F)) in hot water, blow nozzle ““3". Air
should come out of nozzle “/4",

1. BVSV 4. Air (nozzle)
2. Hot water 5, Thermometer
3. Blowair {(nozzle) 6. Heater

Fig. 5-10 Checking BVSV (2)

5. Reinstall BVSV to intake manifold. Before
installing, wind sealing tape on its thread.
6. Connect vacuum hoses. Refer to Fig. 4A-101

for connection.
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GENERAL DESCRIPTION

The ignition system used for this vehicle has an

ESA (Electronic Spark Advance) system and

consists of the following parts.

e ECM
It detects the engine condition through the
signals from the sensors, determines the most
suitable ignition timing and time for electric-
ity to flow to the primary coil and sends a
signal to the power unit.

e Igniter (Power unit)
It turns ON and OFF the primary current of
the ignition coil according to the signal from
ECM. At the same time, it send ignition signal
(fail safe signal) to ECM. I no fail safe signal
is transmitted to the ECM while engine is
running, fuel cut operation is excuted.

e Ignition coil
When the ignition coil primary current is
turned OFF, a high voltage is induced in the
secondary winding.

¢ Distributor
It distributes a high voltage current to each

plug.

® High-tension cords and spark plugs

e CAS (Crank Angle Sensor)
Located in the distributor, it converts the
crank angle into voltage variation and sends it
to ECM. For its details, refer to Section 4A.

e Pressure sensor, TPS WTS and test switch
terminal
For their details, refer to Section 4A.

In ESA system, the ECM is programmed for
the best ignition timing under every engine
condition. Receiving signals which indicate the
engine condition from the sensors, e.g., engine
revolution, intake air volume, coolant tempera-
ture, etc., it selects the most suitable ignition
timing from its memory and operates the igniter.
Thus ignition timing is controlled to yield the
best engine performance.

For more information, refer to Section 4A.

B/W
8
[ ]
4 O
. \ I l
- [
— 5 |
Gt IGT B IG 7 il
- d Br/wW T
1
Or
Or/B
B/W BI/R
Y T B A12 A6 A13 !
B15
i
8/8 B1 ECM B3¢—
w ]
2 [ B7 810
B24
4 A 1
16]|15
® O 1. Battery 9. Signal rotor
1 2. Ignition switch 10. CAS
4 3. Main relay 11. Spark plug
4. Igniter 12. Pressure sensor
5. Ignition coil 13. TPS
6. Noise suppressor 14. WTS
Fig. 8-1 Fti 7 7 i 7. Distributor 15, Engine start switch
g lgnition Circuit Dlagram 8. Distributor rotor 16. Test switch terminal
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DIAGNOSIS

Condition

Possible cause

Correction

Engine cranks, but No spark
will not start or hard

to start

e Faulty spark plugls)
s Blown fuse for ignition coil Replace

e Loose connection or disconnection of lead
wires or high-tension cord(s)

Adjust, clean or replace

Connect securely

e Faulty high-tension cord(s) Replace
e Cracked rotor or cap Replace
o Fauity ignition coil Replace
e Faulty noise suppressor Replace
e Faulty CAS 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) or high tension cord{s) Adjust, clean or replace
e Faulty ECM Replace

SELF-DIAGNOSIS

1. To insure correct diagnosis, check to confirm
that battery voltage is within standard value
when engine is standstill.

2. Turn on ignition switch and make sure that
“CHECK ENGINE' light lights.

3. If engine will not start but crankingis possible,
crank it for more than 3 seconds.

4, While ignition switch is ON, insert a spare fuse
to DIAG SW in fuse box and then read diagnos-
tic code (observe “CHECK ENGINE" light).

DIAGNOSTIC CODE NO. 41

M|l

ECM indicates that no ignition signal is inputted
while engine is running or being cranked.
Diagnose trouble according to “Diagnostic Flow
Chart for Code No. 41" in Section 4A.

DIAGNOSTIC CODE NO. 42

e

ECM indicates that no CAS signal is inputted for
more than 3 seconds while engine is being
cranked.

Diagnose trouble according to ‘“‘Diagnostic Flow
Chart for Code No. 42" in Section 4A.
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ON-CAR SERVICE

IGNITION SPARK TEST

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 igni-
ted in engine room.

1 1. Injector coupler
2. Throttle body

Fig. 8-2 Disconnecting Injector Coupler

2.

Remove spark plugs and connect them to
highr tension cords, and then ground spark

plugs.

. Crank engine and check if _each spark plug

sparks.

. If no spark is emitted, inspect high tension

cords, spark plugs, ignition coil, distributor,
etc.

HIGH TENSION CORDS

1.

2.

Remove high tension cord at ignition coil while
gripping its cap. » '

Remove distributor cap installed with high
tension cords.

. Pull out high tension cords from spark plugs

while gripping each cap.

. Remove high tension cord clamp from cylinder

head cover.

8-4

CAUTION:

¢ Removal of high tension cords together
with clamps will be recommended so as
not to damage their inside wire (resistive
conductor).

e For the same reason, pull out each con-
nection by gripping cap portion.

1. Cap
2. High tension cord

Fig. 83 Removing High Tension Cord

B. Measure resistance of high tension cord by

using ohmmeter,

10 -22kQ/m
3.0 - 6.7 kQ/ft

High tension cord
resistance

1. High tension cord
2. Ohmmeter

Fig. 8-4 Measuring High Tension Cord
Resistance



6. If resistance exceeds specification, inspect
distributor terminal and replace high tension
cord{s) and/or distributor cap as required.

CAUTION:

e Never attempt to use metal conductor
high tension cords as replacing parts.

e Insert each cap portion fully when install-
ing high tension cords.

SPARK PLUGS

1. Pull out high tension cords by gripping their
caps and then remove spark plugs.

2. Inspect them for:
e Electrode wear
e Carbon deposits
e Insulator damage

3. If any abnormality is found, adjust air gap,
clean with spark plug cleaner or replace them

with specified new plugs.

NGK BPRSES
Spark plug NIPPON
type .
DEnso  W20EPR-U
] 0.7 -0.8 mm
Air gap A 0.027 — 0.031 in

A: Spark plug gap

Fig. 85 Checking Spark Plug Gap

4. Install spark plugs and torque them to specifi-
cation.

Spark plug N-m kg-m Ib-ft
tightening torque | 25 — 30 [25—3.0|18.0—21.5
5. Install high tension cords securely by gripping
their caps. '

NOISE SUPPRESSOR

1. Disconnect coupler of noise suppressor.

2. Using ohmmeter, check to be sure that con-
denser is not conductive and resister has
resistance of about 2.2 kQ.

3. If check result is not satisfactory, replace
noise suppressor.

3. Condenser{Capacitor)
4. Resister

1. Noise suppressor
2, Ohmmeter

Fig. 8-6 Checking Noise Suppressor

IGNITION COIL.

1. Pull out high tension cord by gripping its cap.

2. Disconnect ignition coil coupler.

3. Measure primary and secondary coil resi-
stances.

Ignition coil

resistance
(at 20°C, 68°F) | Secondary 10.2 — 13.8kQ

Primary 09-1.18

PRIMARY

SECONDARY

1. Ohmmeter

Fig. 87 Measuring lgnition Coil Resistance
8-5



4, If resistance is out of specification, replace
coil with new one.

DISTRIBUTOR

Distributor Cap and Rotor
Check cap and rotor for crack and their terminals
for corrosion and wear. Replace as necessary.

CAS

1. With ignition switch OFF, disconnect ECM
coupler {Yellow).

2. Connect voltmeter between “B1”’ terminal of
green coupler {connected) and “A13’’ terminal
of yellow coupler (disconnected).

1. ECM
2. ECM coupler connected (Green)
3. ECM coupler disconnected { Yellow)

Fig. 88 Connecting Voltmeter

3. Remove distributor cap, rotor and shield
cover.

NOTE: ,
Check to make sure that magnet is free from any

metal particles.

4. Check voltage with signal rotor inserted be-
tween hall element and magnet (“A’") and
without it (“B™) respectively.

A" Battery voltage
Lxl B" 0 V

“A* : Magnetic flux “B" : Magnstic flux
cut off applied

1. Signal rotor
2. Hall element
3. Magnet

Fig. 8-9 Magnetic Flux Conditions for Voltage
Check

If check result is not satisfactory, repair wire
harness or replace CAS.

5. After checking, connect ECM coupler securely
and install distributor cap.

IG‘I_\IITION TIMING

INSPECTION AND ADJUSTMENT o

1. Start engine and warm it up to normal operat-
ing temperature. o

2. Stop engine once, keep ignition switch ON for
5 seconds and then start engine again.

3. Run engine at 2,000 r/min. for 5 minutes so
that it is fully warmed and then keep it run-
ning at idle speed.

4. Make sure that all of electrical loads except
ignition are switched off.

5. Check to be sure that idle speed is within

specification.

6. Set timing light to No. 1 high tension cord.

7. Remove cap from monitor coupler beside
battery.
Connect “C” and D" terminals of monitor
coupler by using service wire so that ignition
timing is fixed.



NOTE: 9. If ignition timing is out of specification,
e “CHECK ENGINE" light lights at this time. loosen flange bolts, adjust timing by turning
This does not mean anything faulty but distributor assembly while engine is running,
that “D” terminal {test switch terminal) is and then tighten bolts.
grounded. _ 10. After tightening distributor flange bolts,
e Using timing light, check to make sure that recheck that ignition timing is within specifi-
ignition timing doesn’t change even when cation.

engine speed is increased. If it does, that in-
dicates ungrounded “D” terminal which pre-
vents accurate inspection and adjustment.
Therefore, be sure to ground it securely.

1. Distributor flange bolt
A: To be advanced
B: To be retarded

Fig. 8-12 Adjusting Ignition Timing

1. Monitor coupler B: Diagnosis switch terminal
A: Duty check terminal C: Ground
D: Test switch terminal 11. After checking and/or adjusting, disconnect

Fig. 8-10 Fixing lgnition Timing service wire from monitor coupler.

8. Using timing light, check that timing is within CAUTION:
specification. Driving with test switch terminal grounded

will cause damage to catalyst. Be sure to
disconnect service wire after adjustment.

Initial ignition
nit _ 8+ 1° BTDC
timing (Test switch at 800 r/min.

terminal grounded) NOTE:

In this state, ignition timing may vary more or
less of 8° BTDC but it is nothing abnormal.

Ignition order 1—-3—-4-2

12. Check that increasing engine speed advances
ignition timing. If not, check TPS (idle
switch), test switch terminal circuit, engine
start signal circuit and ECM.

1. Special tool {Timing light
09900-27301 or 09900-27311}
1 2. "V* mark on crankshaft pulley

3. 8°BTDC mark

Fig. 8-11 Checking Ignition Timing
8-7



DISTRIBUTOR UNIT

. Cap boit

Cap

. Rotor screw

. Rotor

Shield cover
Signal rotor

CAS screw

CAS

. Cap seal

. Housing assembly

SCoONOmALN

—

Fig. 8-13 Distributor Components

IMPORTANT REMINDERS FOR RE-
ASSEMBLY

e Check to make sure that CAS magnet is free
from any metal particles after installing CAS.

¢ When installing signal rotor, shield cover and
rotor to shaft, be sure to fit lug “A’” on rotor
in oblong holes ““B’* in cover, signal rotor and
shaft.

Rotor

. Shield cover

. Signal rotor
Shaft

: Lug
: Oblong haoie

Wy hRN=

Fig. 8-14 Installing Signal Rotor



REMOVAL

1. Disconnect negative cable at battery.
2. Disconnect distributor (CAS) coupler.
3. Remove distributor cap.

4. Remove distributor flange bolt.

5. Pull out distributor housing assembly.

INSTALLATION

NOTE:

e Before installing distributor, check to make
sure that its O ring is in good condition.

e If new O ring is installed, apply oil.

1. Turn over crankshaft in normal direction
{clockwise as viewed from crankshaft pulley
side) until “V’" mark on pulley aligns with
timing mark “0” {zero) on timing tab.

CAUTION:

After aligning two marks, remove cylinder
head cover to visually confirm that the
rocker arms are not riding on the camshaft
cames at No. 1 cylinder. If the arms are
found to be riding on the cams, turn over
crankshaft 360° to align the two marks
anew.

1. Timing tab

2. 0" mark

3. "V mark (Timing notch) on
crankshaft pulley

Fig. 8-15 Crankshaft Position

2. Turn rotor to make the center of rotor align
with the cap bolt hole center on distributor
housing as shown in Fig. 8-16.

1. Rotor
2, Cap bolt hole

Fig. 8-16 Distributor Rotor Position

3. Insert the distributor into the gear case in
such a way that the center of distributor flange
will coincide with the distributor mounting
screw hole provided in the distributor gear
case. When inserting the distributor complete-
ly, position of distributor rotor becomes as
shown in Fig. 8-17. Secure the-distributor in
place tentatively by making the mounting
screw finger-tight.

1. Distributor flange
2. Mounting screw
3. Rotor

Fig. 8-17 Inserting Distributor

4, Check to make sure that rotor is in good

condition.

5. Inspect distributor cap and clean or replace as

required.

6. Make sure that distributor cap seal is placed
properly and install cap, and then fasten it
with screws.

. Connect distributor coupler.

. Connect negative cable at battery.

9. Check and adjust ignition timing as previously

outlined.

00~
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SECTION 10

CHARGING SYSTEM

NOTE:

For the items not found in this section, refer to the same section of ‘88 MODEL SERVICE
MANUAL.

CONTENTS
10-1. ALTERNATOR ...... ... e 10-1
GENERAL DESCRIPTION ..ottt 10-1
DATAANDSPECIFICATION ........oiii i iieaaen e 10-2

10-1. ALTERNATOR

GENERAL DESCRIPTION

The maximum output of this alternator is BOA. Its structure and operation are the same as the one used
for the "88 model vehicle. The component parts also remain the same except the rotor.

. Rotor

. Field-coil {Rotor coil)
Stator

. Regulator

Brush

Pulley

: Battery terminal {+)
: Field terminal

o
TE DO EWN =

Fig. 10-7
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. Generator puliey

. Drive end frame

. Drive end frame bearing
Rotor

Rear end frame bearing
. Rear end frame

. Regulator ass'y

Brush

. Rectifier

10. Rear end cover

VONDU B WN

Fig. 10-2

DATA AND SPECIFICATION

Nominal operating
voltage

12 volts

Max. alternator output

50A

Polarity

Negative ground

No-load alternator speed

1,110 rpm {r/min)

Regulated voltage

145 + 0.3V

Direction of rotation

Clockwise as view-
ed from pulley side

Maximum permissible
alternator speed

15,000 rpm (r/min)

Rectification

Working temperature —30~ 90°C
range (—22 ~ 194°F)
Full wave

rectification

The graph given below shows the alternator
frame temperature to output voltage relationship.
Use it as reference when checking output of the

alternator.

f

Volt
15.5+

1451
13.5¢1
—30°C 25°C 135°C
(—22°F} (77°F} {275°F)
- Temperature
Fig. 10-3




SECTION 11

CLUTCH

NOTE:

For the items not found in this section, refer to the same section of '88 MODEL SERVICE

MANUAL.

CONTENTS

11-56. MAINTENANCE SERVICES

11-5. MAINTENANCE SERVICES

NOTE:

For the maintenance service procedure not found
in this section, refer to the same section of ‘88
MODEL SERVICE MANUAL.

Clutch Pedal Height
Check to make sure that clutch peda! height is
within A" range as illustrated.

Clutch pedal 148 — 154 mm
height “A'" (5.83 — 6.06 in.)

If clutch pedal height is out of above specifica-
tion, adjust it by turning pedal stopper boit.
Be sure to tighten lock nut after adjustment.

. Clutch pedal free

paosition

. Fully depressed

position

. Clutch pedal

stopper bolt

. Lock nut
: Clutch pedal height

111




SECTION 15

PROPELLER SHAFTS

NOTE:
For the items not found in this section, refer to the same section of ‘88 MODEL SERVICE
MANUAL.
CONTENTS
15-6. TIGHTENINGTORQUE. ... ... ... it e is e e 15-1

15-5. TIGHTENING TORQUE

Bolts & Nuts
Check following bolts and nuts for tightness
and retighten them as necessary:

Tightening torque . g .

for propeller shaft N-m kg-m lo-ft
{Universal joint

flange) bolts and nuts 50 — 60 |5.0—-6.0(36.5—43.0




SECTION 19

BRAKES

NOTE:
For the items not found in this section, refer to the same section of ‘88 MODEL SERVICE

MANUAL.

CONTENTS
19-1. GENERALDESCRIPTION ....... ..ot 19-2
19-4. MASTERCYLINDER ....... ... oot iiaee 19-9
19-5. BRAKEBOOSTER ...... ...ttt iiiiiininannaaannns 19-12
19-7. BRAKEPIPESANDHOSES .............ccovvivnn e 19-24
1910. SPECIALTOOLS . ... .. ..o iiiiaii i iarraraianaan e s 19-26

NOTE:
All brake fasteners are important attaching parts in that they could affect the performance

of vital parts and systems, and/or could resuit 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.

WARNING:

When servicing wheel brake parts, do not create dust by grinding, sanding brake linings,
or by cleaning whee! brake parts with a dry brush or with compressed air. Many wheel
brake parts contain asbestos fibers which can become airborned if dust is created dur-
ing servicing. Breathing dust containing asbestos fibers may cause serious bodily harm.
A water dampened cloth or water based solution should be used to remove any dust
on brake parts. Equipment is commercially available to perform this washing function.
These wet methods will prevent asbestos fibers from becoming airborne.

19-1



19-1. GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate
pistons {two in front and four in rear).

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

connects the rear brakes (right & left).
The proportioning and bypass valve (P & B valve) is included within the brake circuit which connects the

master cylinder and the rear wheel brake.

In this brake system, the disc brake type is used for the front wheel brake and a drum brake type (leading/
trailing shoes) for the rear wheel brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable
and mechanical linkage system. The same brake shoes are used for both parking and foot brakes.

5

\ Right side
8 "

REAR

Left side

1. Brake booster 6. P & B (Proportioning and bypass) valve
2, Master cylinder 7. Parking brake lever

3. Secondary side 8. Differential

4. Primaery side 9. Rear axie housing

5. 6 way joint

Fig. 19-1
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MASTER CYLINDER

©WOND O AN -

. Brake master cylinder assembly
. Brake master cylinder piston set

Piston stopper circlip

. Secondary piston stopper bolt

Seal ring
Piston stopper

. Cylinder cup

. Plate

. Master cylinder seal ring

. Pin

. Reservair connector grommet
. Master cylinder reservoir

. Cylinder reservoir strainer

. Cylinder reservair cap

. Master cylinder gasket

. Brake booster assambly

. Master cylinder mounting nut

Fig. 19-2
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MASTER CYLINDER ASSEMBLY

[GENERAL DESCRIPTION]

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

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

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
components 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

Primary piston

Piston cup

Secondary piston pressure cup
Piston cup

. Secondary piston

O

b D 3 ( nAr
pumrERE [ i H . Return spring secondary seat
1

/ . Secondary piston return spring

g
1 . Secondary piston stopper bolt
12. Master cylinder body
13. Plate
11 8 6

9 7

PENOOMLNS

Y it
i

b1
S
o

l\)\

—_

—_

) A: Primary piston
54 13 3 21 B: Secondary piston

Fig. 19-3

[Master cylinder OPERATION]

Normal operation

Depressing the brake pedal forces the primary piston “A" to move to the left in the below figure and
consequently 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".

Fig. 19-3-1
19-a



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 front wheel brakes (right & left).

S\

L____;.J

\\\8

I

1D ( AT

(
=7
/

NN

’a’" Retainer

Fig. 194

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 rear wheel brakes (right & left).

The below figure shows secondary piston *'B* at halt.

il T P,

L

.\

I

Fig. 194-1
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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 a diaphragm of ¢ 180 mm effective diameter. Its operation is described in the following
pages.

NOTE:

e Use all components included in repair kits to service this booster. Lubricate rubber parts, where indicat-
ed, with silicone grease provided in kits. The torque values specified are for dry, unlubricated fasteners.
If any hydraulic component is removed or brake line disconnected, bleed the brake system.

e Never lubricate any hydraulic component with silicone grease.

@g
~N
~
~
~
1. Booster No. 1 body 11, Diaphragm retainer
2. Boostar piston return spring 12. Diaphragm stopper ring
3. Rod retainer 13. Booster No. 2 body
4. Piston rod 14, Air cleaner separator
5. Reaction disc 15. Air cleaner element
6. Booster piston 16. Body boot
7. Valve stopper key 17. Nut
8. Key cushion 18. Bracket
9. Booster air valve assembly 19. Push rod clevis
10. Diaphragm 20. No. 2 body oil seal

Fig. 19-12
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[Booster OPERATION]

S 1 2

Booster No. 1 body

. Booster No, 2 body

Valve operating rod

. Air cleaner element

. Air cleaner separator

. Air valve spring retainer

. Air valve return spring

. Control valve spring retainer

. Control valve spring

10. Booster control valve

11. Boaoster air vaive

12. Booster piston

13. Valve stopper key

14. Boester diaphragm

6 15. Reaction disc

7 16. Booster piston return spring
17. Boaster piston rod
18. Booster rod adjust screw

-
o
W Al
e

12 11109 8 5 4 3

©COoNOO S W
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Fig. 19-13-1 Vacuum Booster Assembly

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 two 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
function). 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 {control valve “C") is
open and the air valve {contro! 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.

Vacuum valve “C”’

Air valve D"

1. Booster control valve
2. Booster air valve
3. Booster piston

Fig. 19-13-2 Vacuum Booster Assembly
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When foot brake pedal is depressed

Being pushed by the operating rod, the booster
air valve moves to the left as shown. Then the
control valve is pushed against the booster
piston seat closely by the valve spring force.
Thus the vacuum valve (control valve “C")
is closed to cut off between the chambers “A”
and “B". At this time the air valve {control valve
“D") is still closed.

Vacuum valve "'C"”

Air valve
e

Control valve

1. Booster control valve
2. Booster air valve
3. Booster piston

Fig. 19-14-1

As the booster air valve moves further to the
left, it leaves the control valve and the air valve
(control valve “D”) opens to allow the air to
flow into the chamber “B”. The entry of air
causes a difference in pressures between the
chambers “A” and “B” When this pressure
difference grows greater than the piston return
spring force, the booster piston moves to the feft
and the booster control valve also moves to the
left. The resulting air valve {controi valve “D")
closure stops the air flow into the chamber 'B”
and its pressure remains as it is. In this way, a
small brake pedal depressing force is made into
a strong push to the master cylinder push rod to
produce high hydraulic pressure.

Air valve

Control valve

1. Booster control valve
2. Booster air valve
3. Booster piston

Fig. 19-14-2

19-8

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 valve “C") opens and causes negative
pressure in the chamber “'B". The result is that
the master cylinder piston and booster piston
return to their original positions. This is the
same state as described under “When foot brake
pedal is not depressed”’.

v 1. Booster air valve
B 2. Air valve return spring
3. Booster piston
4. Booster control valve
Fig. 19-14-3
Reference

Should any of the vacuum related parts in the
booster be faulty, the brake force is not increas-
ed. Even then, however, the brake depressing
force is transmitted to the valve operating rod,
booster air valve, valve stopper key and booster
piston in that order, to push the master cylinder
push rod. Thus, the braking operation itself wil
not fail.

Fig. 19-14-4



19-4. MASTER CYLINDER

REMOVAL
1) Remove air cleaner case. (For right hand steer-

"~ ing vehicle) :
2) Disconnect reservoir lead wire at coupler.
3) Clean outside of reservoir.
4) Take out fluid with syringe or such.
5) Remove reservoir connector pin by using spe-

cial tool,

d

1. Reservoir
2. Master cylinder

3. Special tool
{Connector pin remover
09922-856811)

Fig. 19-56

6) Remove reservoir.
7) Disconnect two brake pipes from master
cylinder,

NOTE:
Do not allow brake fiuid to get on painted sur-

faces.

8) Remove master cylinder mounting nuts.
9) Remove master cylinder.

S

1. Reservoir
2. Connectar pin
3. Grommets

Fig. 19-56-1

DISASSEMBLY
1) Remove circlip.
2) Remove primary piston,

1. Circlip
2. Master cylinder

Fig. 19-57

3) Remove piston stopper bolt. Then remove
secondary piston by blowing compressed air
into hole from which piston stopper bolt was
removed.

Be cautious during removal as secondary pis-
ton jumps out.

1. Stopper bolt
2. Compressed air

Fig. 19-58
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INSPECTION OF COMPONENTS

Master Cylinder Inner Parts

Inspect all disassembled parts for wear or
damage, and replace parts if necessary.

NOTE:
e Wash disassembled parts with brake fluid.
e Do not reuse piston cups.

0N

Fig. 19-59

Inspect master cylinder bore for scoring or
corrosion. It is best to replace a corroded
cylinder. Corrosion can be identified as pits or
excessive roughness.

NOTE:

Polishing bore of master cylinder with cast
aluminum body with anything abrasive is
prohibited, as damage to cylinder bore may
oceur.

Rinse cylinder in clean brake fluid. Shake excess
rinsing fluid from cylinder. Do not use a cloth
to dry cylinder, as lint from cloth will remain on
cylinder bore surface.

19-10

Reservoir

NOTE:

Do not use shock absorber fluid or any other
fluid which contains mineral oil, Do not use a
container which has been used for mineral oil or
a container which is wet from water. Mineral oil
will cause swelling and distortion of rubber
parts in the hydraulic brake system and water
will mix with brake fluid, lowering the fluid
boiling point. Keep all fluid containers capped
to prevent contamination.

Fluid to fill reservoir with is indicated on
reservoir cap of the vehicle with embossed letters
or in owner’s manual supplied with the vehicle.
Add fluid up to MAX line.

(U UO0)

Fig. 19-60



ASSEMBLY
NOTE:

Before assembling, wash each part in fluid re-
commended to use for that vehicle.

1) Assemble secondary piston as shown below.
2) Install secondary piston assembly into cylin-
der,

g8—12Nm 1!
(0.8 — 1.2 kg-m)

(6.0 — 8.5 Ib-ft)

10

1. Piston stopper circlip 7. Piston cup
2. Piston stopper 8. Secondary piston
3. Cylinder cup and plate 9, Return spring secondary seat
4. Primary piston 10. Secondary piston return spring
5. Piston cup B 11. Secondary piston stopper bolt
6. Secondary piston 12. Master cylinder body

pressure cup 13. Sealing
Fig. 19-61

3) Install primary piston in cylinder.
4) Depress, and install circlip.

1. Rod
Fig. 19'62 2. Circlip

5} Install piston stopper boit with pistons pushed
in all the way and tighten it to specified
torque.

6) For installation on vehicle, refer to INSTAL-
LATION.

PRECAUTION OF INSTALLATION

NOTE:
Adjust clearance between booster piston rod and
primary piston with special tool (See page
19-20).

1) Install master cylinder as shown and torque
attaching nuts to specification.

2) Connect 2 hydraulic lines and torque flare
nuts to specification,

3) When using |new grommets, lubricate them
with the same fluid as the one to fill reser-
voir with. Then press-fit grommets to master
cylinder. Grommets must be seated in place.

4) Install reservoir and drive in reservoir pin.

NOTE:
Drive in reservoir pin till both of its ends at the
right and left of reservoir become the same
fength.

1. Reservoir

Fig. 19-63 2 Fin

5) Connect reservoir lead wire.

6} Fill reservoir with specified fluid.

7) Upon completion of installation, check for
fluid leakage.

10— 16 N'm
{1.0 — 1.6 kg-m)

1. Reservoir
{1.4 — 1.8 kg-m) 2. Cap

(10.5 — 13.0 1b-ft}
Fig. 19-64
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19-5. BRAKE BOOSTER

REMOVAL

1) Remove master cylinder assembly, referring
to steps 1) — 4} and 7} — 9) of its REMOVAL
on page 19-8.

2} Disconnect vacuum hose from booster.

3) Disconnect push rod clevis from brake pedal
arm.

4) Remove attaching nuts and then booster as
shown.

mounting nut

INSTALLATION

NOTE:

e Adjust clearance between booster piston rod
and master cylinder piston with special tool.
{See page 19-20.)

e Check length of push rod clevis. (See page
19-19.)

1) Instal! booster to dash panel as shown. Then
connect booster-push rod clevis to pedal arm
with clevis pin and split pin.

2) Torque booster attaching nuts to specifi-
cation.

3) Install master cylinder to booster and torque
master cylinder mounting nuts to specifica-
tion.

4) Connect two brake pipes and torque flare
nuts to specification.

5) Connect booster vacuum hose.

6) Connect reservoir lead wire at coupler.

7) Install air cleaner case.

8) Fill reservoir with specified fluid.

9) Bleed air from brake system.

10) After installing, check pedal height and play.
11) Perform brake test and check each installed

1. Vacuum hose 8. Master cylinder

2. Booster 9. Push rod bracket

3. Push rod clevis lock nut 10. Push rod clevis .

4. Split pin 11. Clevis pin part for fluid leakage.
5. Gasket 12, Attaching nut

6. Dash panel

7. Master cylinder

20 — 30 N'm
(2.0 — 3.0 kg-m)
(14.5 — 21 5 fb-ft) 3 ¥ ®
//@/T
12
10 — 16 N'm
{1.0 — 1.6 kg-m)
(7.5 — 11.5 Ib-f1)

10 — 16 N-m
(1.0 — 1.6 kg-m)
{7.5 — 11.5 Ib-#t) 8

Fig. 19-65
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DISASSEMBLY

. Booster No. 1 body

. Booster piston return
spring

. Piston rod retainer

Piston rod

Reaction disc

. Booster piston

. Key cushion

. Valve stopper key

Booster air valve assembly

Diaphragm

Diaphragm retainer

. Cireular ring

. Booster No. 2 body

. No. 2 body oil seal

Air cleaner separator

Air cleaner element

. Body boot

. Nut

. Bracket

20. Push rod clevis

N —

A
CHNPTARUWNROORNOD D W

Fig. 19-66

1) Remove push rod clevis and nut.

(A): Booster overhaul tool set
(09950-88210)

(B): Attachment
(09951-16010)

Tighten right and left nuts equally.

ng. 19-67 3—5N-m 1. Booster
(0.3 — 0.5 kg-m}
(22— 3.6 lb-1)

2) Attach booster to special tool (A) as shown
and install special tool (B) to booster as shown.

NOTE:

e When attaching, check to be sure that booster
vacuum pipe is not in faulty contact with base
of special tool (A).

e Be careful not to over-tighten nuts, or booster
body wiil be deformed.

Fig. 19-68
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3) Turn special tool bolt clockwise until No. 1
body projecting part and No. 2 body depressed
part fit each other.

Once they are matched, make match marking
on No. 1 and No. 2 bodies to facilitate their
installation.

No. 1 body projecting part

No. 2 body depressed part

Make match marking

Fig. 19-69

4) Detach booster from special tool and separate
No. 1 body and No. 2 body. Remove piston
return spring.

WARNING:

When separating two bodies, carefully hold
both bodies to prevent either body from
jumping off by spring force.

5) From booster No. 2 body, remove piston rod,
boot, air cleaner element and air cleaner sepa-
rator in this order.

Piston rod
Piston
No. 2 body

Air cleaner separator
Air cleaner element
Boot

Fig. 19-70

oA LN
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6) Remove valve stopper key cushion from stop-
per key.

1. Booster piston
2. Stopper key cushion

Fig. 19-71

7) While compressing air valve spring {(by moving
rod up and down as shown), remove valve
stopper key. Then remove booster air valve
assembly from booster piston.

NOTE:
Booster air valve assembly can’t be disassembled.

Fig. 19-72




8) Remove diaphragm circular ring from booster
piston.

1. Booster piston
2. Circular ring

Fig. 19-72-1

9) Remove diaphragm from booster piston,

NOTE:

Don’t use driver or other tool for removal. Pull
it off by hand carefuily handling piston groove
area where diaphragm is fitted.

Fig. 19-73

10) Remove reaction disc from booster piston
rod.

1. Reaction disc
2. Pistonrod

Fig. 19-74

11) Remove oil seal from booster No. 2 body
with special tools as shown.

NOTE:
Removed oil seal must not be reused.

Spacial tool
{09951-16020}

Special tool
(09951-18210)

I

NN

1. Hammer lightly
2. No. 2 body
3. Oil seal

Fig. 19-76
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ASSEMBLY

NOTE:
Be sure to use silicon greass wherever application
of grease is instructed during assembly.

1) Apply grease to new oil seal outer surface and
oil seal lip as shown.
Press-fit new oil seal to booster No. 2 body by
using special tools (C) and (D).

Apply grease here

(C): Oil seal remover
& instalier No. 1
(09951-16020)

{D): Oil seal remover ==
& installer No. 2 %
{09951-18210) = 3
2
A Tz
Z
Z
%
1. Hammer
2. No. 2 body
3. Oil seal
Fig. 19-76
2) Install retainer to diaphragm.
1
2
~
1. Retainer
2. Piston diaphragm
Fig. 19-77

19-16

3) Install diaphragm to booster piston by hand.

1. Piston
2. Retainer
3. Piston diaphragm

Apply grease to entire mating
surfaces of piston and diaphragm.

Fig. 19-78

4) Install new diaphragm circular ring, referring
to figure below for its proper installing direc-
tion.

NOTE:
Be careful not to cause damage to piston when
installing.

Piston
Circuiar ring
. Retainer

. Diaphragm

hWON -




5) Install booster air valve assembly to booster
piston. Before installation, apply grease as
shown.

Sliding surface against piston
{sealed surfacs)

Fig. 19-80

6) Compress air valve assembly and insert valve
stopper key.

NOTE:
Don‘t compress air valve assembly forcibly.

7/ 1. Valve assembly
2. Piston
3. Valve stopper key

Fig. 19-81

7) Install valve stopper key cushions,

NOTE:
Make sure that it is installed in proper direction
and cushion is fitted to notch in key.

4. Key cushion

Fig. 19-82

8) Install booster piston to booster, No. 2 body.

A’ Check all around booster
No. 2 body to make sure
that diaphragm is seated
securely in its outer
groove as shown in “A"’

v
1
1. Booster No. 2 body
2. Diaphragm
3. Booster piston
Fig. 19-83

9) Install air cleaner separator and then element
to rod of air valve assembly.
10} Install body boot to booster No. 2 body.
Both ends of boot must be fitted securely as
shown.

No. 2 body
Boot

Rod

Booster piston

pal s e

Fig. 19-84
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11) Install reaction disc to booster piston rod
after greasing its outer face.

NOTE:

Make sure that no air exists between piston rod

and reaction disc.

Apply grease

1. Piston rod
2. Reaction disc

Fig. 19-85

12) Place No. 1 body on special tool {A).

1. Piston 4, Piston return spring
2. Piston rod 5. Booster No. 1 body
3. Rod retainer 6. Booster No. 2 body

Special too {A}

1. No. 1 body

Fig. 19-86

13) Install piston rod, rod retainer and piston
return spring to booster piston as shown
below. Then instali them to booster No. 1

body.

19-18

Fig. 19-87

14) Put No. 1 and No. 2 bodies together by align-
ing markings made before disassembly.
Holding No. 2 body with upper plate (special
tool) as shown, torgue two nuts equally to

specification.

Special tool nuts N-m kg-m Ib-ft

tightening torque | 3 -5 |03—05| 2.2—3.6

NOTE:
When holding No. 2 body, use care so that dia-

phragm is not caught by projections at 16 loca-
tions around No. 1 body.

Tighten right and left nuts equally.

(

=), Special too! (B)
% {Attachment}

§

H
Special tool (A)

i
: 2;E2irr‘r;astch {Booster overhaul tool set}
) {09950-88210)

Fig. 19-88



15) Turn special tool bolt counterclockwise until
No. 1 body projecting part comes to mid-
position of No. 2 body depressed parts as

shown.

No. 2 body

/
No. 1 body Special tool bolt

No. 1 body projecting part

No. 2 body depressed part

Fig. 19-89

16) Install push rod clevis so that below measure-
ment A" is obtained and torque nut to
specification.

20 — 30 Nm
(2.0 — 3.0 kg-m)
{14.5 — 21.5 Ib-ft)

125.5 — 126,56 mm 1. Clevis
{4.94 — 4.98in) 2. Nut
Fig. 19-90

17) Remove booster from special tool.

NOTE:
Whenever booster was disassembled, make sure

to check clearance between piston rod and mas-
ter cylinder piston after reassembly. (For details,
refer to page 19-20.)

18) For installation of booster, see steps 1) to
11) of its INSTALLATION on page 19-12.
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INSPECTION
1. INSPECT BOOSTER INNER PARTS

NOTE:

After disassembly, soak all metal parts in ethyl
alcohol. Wipe rubber diaphragm and plastic parts
with a clean cloth. Use ethyl alcohol damped
cloth to wipe out heavy dirt. Application of much
ethyl alcohol especially to rubber parts is pro-
hibited.

RUBBER PARTS

Wipe fluid from rubber parts and carefully in-
spect each rubber part for cuts, nicks or other
damage. These parts are key to air flow control.
{f there is any question as to serviceability of
rubber parts, REPLACE them.

METAL PARTS

BADLY DAMAGED ITEMS, OR THOSE WHICH
WOULD TAKE EXTENSIVE WORK OR TIME
TO REPAIR, SHOULD BE REPLACED. IN
CASE OF DOUBT, INSTALL NEW PARTS.

2. INSPECT/ADJUST CLEARANCE BETWEEN
BOOSTER PISTON ROD AND MASTER
CYLINDER PISTON

The length of booster piston rod is adjusted to
provide specified clearance between piston rod
end and master cylinder piston.

Gasket Booster piston rod

«— Clearance

Master cylinder
piston

Fig. 19-91
e Before measuring clearance, push piston rod

several times so as to make sure reaction disc
is in place.

19-20

e Take measurement with gasket installed to
master cylinder.

e Keep inside of booster at atmospheric pressure
for measurement.

1) Set special tool (E) on master cylinder and
push pin until contacts piston.

4 1. Gasket
% 2. Master cylinder
(E): Booster piston 3. Piston
rod gauge 4. Pin head
(09950-96010)
\
3——F
Fig. 19-92

2) Turn special tool upside down and place it on
booster. Adjust booster piston rod length until
rod end contacts pin head.

3) Adjust clearance by turning adjusting screw of
piston rod.

"—l ) 1. Booster body

2. Pistonrod

Special tool
(E)

Lellll e

Clearance O mm {0 in.)
Between special tool
L_and piston rod

Ny
il

Fig. 19-93



Special tool
{Booster piston rod
adjuster 09952-16010)

Fig. 19-94

Reference

When adjusted as above, if negative pressure is
applied to booster with engine at idle, piston to
piston rod clearance should become 0.25 — 0.5
mm {0.010 — 0.020 in.).

3. INSPECT BOOSTER OPERATION

There are two ways to perform this inspection,
with and without a tester. Ordinarily, it is possi-
bfe to roughly determine its condition without
using a tester.

NOTE:
For this check, make sure that no air is in hy-
draulic line.

INSPECTION WITHOUT TESTER

Check Air Tightness

1) Start engine.

2) Stop engine after running for 1 to 2 minutes.

3) Depress brake pedal several times with the
same load as in ordinary braking and observe
pedal travel. If pedal goes down deep the
first time but its travel decreases as it is
depsessed the second and more times, air
tightness is obtained.

/ 3rd
v
d
2n GOOD

4) If pedal travel doesn’t change, air tightness
isn't obtained.

Fig. 19-95

A) .
\ 1st, 2nd, 3rd

NO GOOD

Fig. 19-96

NOTE:

If defective, inspect vacuum lines and sealing
parts, and replace any faulty part.

When this has been done, repeat the entire test!
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Check Operation
1)With engine stopped, depress brake pedal
several times with the same load and make

sure that pedal travel doesn’t change.

Fig. 19-97

2) Start engine while depressing brake pedal. If
pedal travel increases a little, operation is
satisfactory. But no change in pedal travel
indicates malfunction.

Fig. 19-98

1922

Check Air Tightness Under Load
1)With engine running, depress brake pedal.
Then stop engine while holding brake pedal

depressed.

Hold

Fig. 19-99

2) Hold brake pedal depressed for 30 seconds.
If pedal height does not change, condition
is good. But it isn’t if pedal rises.

30 seconds

o

Hold

Fig. 19-100




4, BOOSTER INSPECTION TABLE

Part

|nspect For

Corrective Action

1. Booster piston Cracks, distortion or damage. Replace.
2. Air valve ass'y

. D d [ surfaces. Replace.

(Control valve and spring) amaged or worn seal surfaces eplace

3. Reaction disc Damage or wear. Replace.

4, Diaphragm, boot and rubber | Damage. Replace.

5. Piston rod Damage or bend. Replace.

6. Booster No. 1 & No. 2 body

1. Scratches, scores, pits, dents, or
other damage affecting rolling or
sealing of diaphragm or other
seals.

2. Cracks, damage at ears, damaged
threads on studs.

3. Bent or nicked locking lugs.

4. Loose studs.

Replace, unless easily
repaired.

Replace, unless easily
repaired.

Replace, unless easily
repaired.

Replace.

7. Air filters and separator

Dirt.

Replace.

Fig. 19-101
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19-7. BRAKE PIPES AND HOSES

NOTE:

For the service informations not found in this
section, refer to the same section of ‘88 MODEL
SERVICE MANUAL.

REMOVAL AND INSTALLATION

6-way joint

view from arrow (D

From master cylinder From master cylinder
{Secondary side} { 4 {Primary side}

UP SIDE
BRAKE PIPE

T 4} Up side
o front left
©)

flexible hose @__> Bolt (r
e

To P & B valve

To front right
flexible hose

Braka flaxible hoss and E-ring

® Make sure that flexible hose is not twisted when it is Ciamp

installed or connected to the pipe.

® When installing flexible hose to bracket, align 6
vertexes of metal fixture on hose with internal angles
of bracket.

® nsert E-ring till E-ring end surface }s flush with or
lower than bracket end surface.

® Instal! the flexible hose so that it won't be kinked
when the steering wheel is straightened.
After instailing the flexible hose, turn the steering
wheel to the right fully and check that the clearance

< FUEL PIPE
LEFT
SIDE
J
®
Clamp
Brake pipe
Clamp Bolt

Secondary  Primary
side side

e

than 25 mm (0,984 in) in that state and then chock

between the wheel/tire and flexible hose is larger
likewise with the steering wheel turned to the full (

)

_—

left position. {This is to ensure that more than 25
mm (0.984 in) clearance is maintained even when
bumping or rebounding fully).
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Clamp | Brake pipes (Right side) Brake backing plate {Right & Laft)
. Install brake pi . N .
Up side . wheel cy?inzg‘):r?_ When installing backing plate
Up side perly usin § onto axie housing, apply
{} Screw To Hexible e Vi oo SEALING COMPOUND 366E
h tion. 9 posi {99000-31090} to mating sur-
ose faces of both parts.
I I Brake backing plate
Brake pipe To ‘raft whesi
cylinder
Apply sealing
/ compound
Clamp
et N\ Fi ———
( >{_\ ) Brake pipe_ Screw
T — 1 —
f Rear axle
@ Rear axle
Screw
L)

E-ring §;
tnsert E-ring in ar- Brake pipe
row direction into
hose groove securely Brake pipe Screw

( - ’ ‘ and clamp hose.
L —
Pt N Z -
(_7,/ I) Rear axle
P & B valve

Brake pipe (Left side)

Upper side
T Air bleeder

Brake pipe
{To flexible hose}

Install brake pipe to
wheel cylinder pro-
perly using care for
its installing posi-
tion,

View from arrow @

Up side

i

From 6-way joint

% iBolt

To rear flexible hose
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19-10. SPECIAL TOOLS

Shown below are special tools necessary when servicing brake system of

currently used for other models.

»: marked ones are used for SAMURAI| '88 MODEL.

»»: marked ones are used for SIDEKICK.

‘90 MODEL. The same ones are

*
09950-88210
Booster overhaul tool set

*
09950-78210
Flare nut wrench {10 mm)

* %
09950-96010
Booster piston rod gauge

* *

No. 1
09951-16020

e ——
N
N

e

3

Booster No. 2 body
Oil seal remover &
Installer No. 1, No., 2

No. 2
09951-18210

* ®

09951-16010
Booster overhaul
attachment

* %

09952-16010
Booster piston rod
adjuster

09922-85811
Connector pin remover

08943-35511
Brake drum remover
{Front wheel hub remover)

*
09942-15510
Sliding hammer
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SECTION 21

BODY ELECTRICAL EQUIPMENT

NOTE:
For the items not found in this section, refer to the same section of '88 MODEL SERVICE

MANUAL.

CONTENTS
21- 1. COMBINATIONMETER ...... ..ottt iiie i 21-2
21-16. WIRING DIAGRAM. . Wiring diagrams are attached at the end of this manual.
21-17. DAYTIME RUNNING LIGHT SYSTEM.............. ...t 213
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21-1. COMBINATION METER

COMBINATION METER CIRCUIT NOTE:

The ‘90 model combination meter includes a Whether equipped with *marked parts or not
vehicle speed sensor (VSS) in addition to the depends on vehicle specifications.

same components as the ‘88 model combination

meter.

24
i A0 S
| !
I * ! T I
| +| TIMER |
I |
| I
| M G| TacHo- |
| M E | METER |
' I
‘ ’ |
' 1
' |
L 0 OSSN B e i

17 15 18 6 8 g 1012 2 16 11 14 20

21

@2 {3 14[5]617 1819110111JL2 13|14l15|1511711al19|2?_|.|

Coupler
Terminal Position of Meter
1. Blank 10. To main switch 19. To lighting switch
2. To turn signal switch {L) 11. To DRL controller 20. Toiliumination controlier
3. To ECM {Canada spec. vehicle only) 21. To seat belt switch
4. To earth 12. To 4WD switch 22. Mileage sensor (Federal spec.
5. To ECM 13. To battery (positive} vehicie except California and Canada)
6. To oil pressure switch 14, To dimmer & passing switch 23. Cancel switch (Federal spec.
7. To ignition switch (positive) 15. To fuel level gauge vehicle except California and Canada)
8. To generator 16. To turn signal switch (R) 24, Combination meter
9. To brake fluid level switch 17. To water temp. gauge
and parking brake switch 18. To ignition coil {negative)

Fig. 21-1 Combination Meter Wiring
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21-17. DAYTIME RUNNING LIGHT (D.R.L.) SYSTEM (If equipped)

GENERAL DESCRIPTION

If equipped with this system, the headlights light,
three conditions are all met. Also, D.R.L. indicator

time.

Conditions for D.R.L. system operation

1. The engine is running.

2. The parking brake is not applied.

3. The lighting switch is at either “OFF"’ or “clearance light”’ position.

though dimmer than the low beam, when the following
light in the combination meter comes ON at the same

ci5fsfao[1f8]7]2i3

w/R Sb R/B R/B
B/W

OO
1
]

B!'/Y B, I Sh Or/Bl
R/G | RW W{R R/B|W/G

B/G
& 10

Terminal arrangement

(D.R.L. controlter side)

[ ]eP<afals]
[s]7 T [shol/]

Or/B W/G

]

11

p -

12

W/G : White/Green

G
“wuN=D

W/R : White/Red

" W/Y : White/Yeliow W/BI: White/Blue

OCONOO R LN

Dimmer/passing switch
Lighting switch
Headlights

Main fuses

Generator

Battery

lgnition switch

Fuse box

Combination meter
Brake fluid level switch
Parking brake switch
D.R.L. resister

D.R.L. controller

B : Black

B/G : Black/Green
B/W : Black/White
Br/Y: Brown/Yellow
O/W : Orange/White
Or/B: Orange/Black
R : Red

R/B : Red/Black
R/Bl: Red/Blue
R/G : Red/Green
R/W : Red/White
Sb . Skyblue

V/G : Violet/Green

Fig. 21-2 D.R.L. System Circuit

NOTE:

e D.R.L. controller is located at the backside of

glove box.

e D.R.L. resister is located inside front fender

LH panel at fender apron panel.

. D.R.L. resister

. Front fender LH panel
. Fender apron LH panel
. Front food panel




TROUBLE DIAGNOSIS
When a trouble has occurred in this system, check it by using the following flow chart 1} or trouble-
diagnosis chart 2) depending on symptom.

1) D.R.L. system does not operate.

Apply parking brake and stop
engine.

Turn on lighting switch and Headlights do not Check headlight bulbs and fuses.
operate dimmer switch. come on. If necessary, replace it.
l Check headlight circuit.

[ Headlights come on.

l

[ Turn OFF fighting switch.

!

Start engine.
Do not apply parking brake but apply foot brake.
Turn lighting switch at either “OF " or “Clearance light” position.

!

Check D.R.L. indicater light. |

l

[ Indicater light comes on. J r Indicater light does not come on. J

| '

Apply and release parking brake and check if D.R.L. With coupler connected to D.R.L. controller, check if
controller makes a clicking sound each time. voltage {about 12V) is applied to W/R, V/G, Br/Y

| and B/W lead wire terminals.

Click heard. | [ Nodlick heard. | | ]

Voltage applied to all No voltage is applied to
A lead wire terminals. one or more lead wire
Check resister and its Replace D.R.L. control- terminals.

circuit, ler. l
L

Check voltage at ground

Check circuit of lead

21-4

of D.R.L. controller. [f
it is OV, replace D.R.L.
controller.

wire terminal where no
voltage is applied {(W/R,
V/G, Br/Y or B/W) and
its parts as well,




2} D.R.L. system fails to stop.

Trouble

Possible cause

Correction

D.R.L. system remains operating
even after engine stop.

D.R.L. system remains operating
even after parking brake applied.

D.R.L. controller faulty.
W/R circuit faulty.

Replace controller.

Repair.

Parking brake switch faulty.
V/G circuit faulty.

Replace switch.
Repair.

D.R.L system remains operating
even after lighting switch turned
ON.

Lighting switch faulty.

Br/Y circuit or its ground faulty.

Repair or replace switch.

Repair.
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SERVICE DATA
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22-1. SPECIFICATIONS

Moclela Convertible/Hard Top
Ftem
ENGINE
Type Four-stroke cycle, water cooled, OHC

Number of cylinders

4

Lubrication system

Wet sump

Bore

74.0mm {2.91 in.)

Stroke

75.5 mm [2.87 in.)

Piston displacement

1,298 em® (1,298 cc, 79.2 cu. in.)

Comprassion ratio

9.5:1

Electronic Fuel Injection system

Single-point throttle body fuel injection system

Air cleaner

Polyester fiber element (Dry type)

ELECTRICAL

Ignition timing

8° B.T.D.C. at 8OO r/min (rpm}

Standard spark plug

NGK BPR5ES or NIPPON DENSO W20EPR-U

Starter Magnetic shift type
Generator Alternator

Battery 12V, 137 kC (38 Ah)/SHR
Headlight 12V, 60/50W

Turn signal light 12V, 32 cp

Clearance light 12V, 4 ¢p
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Models

Itom Convertible/Hard Top
Tail/Brake light 12V, 3/32 ¢p
Side marker light 12V, 3.8W
License plate light 12V, 4 cp
Back-up light 12V 32cp
Interior light tav, 5w
Meter pilot light 12V,1.4W
Main fuse 0.5 mm? (fusible link)
Fuse box 10/10/15/15/15/20/15/15/10/15/15/20A
POWER TRANSMISSION
Clutch type Dry, single disc
Transmission type 5-forward all synchromesh, 1 reverse
Final reduction ratio (Differential} 3.727
low 3.652
2nd 1.947
Transmission gear ratios 3rd 1423
4th 1.000
5th 0.864
reverse 3.466
Transfer gear low range 2.268
ratios high range 1.409
Overall reduction ratios:
low 30.869
2nd 16.457
Low range 3rd 12.028
4th 8.452
5th 7.303
reverse 29.297
low 19.177
2nd 10.224
. 3rd 7.472
High range 4th 5.251
Bth 4,537
reverse 18.201
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Item

Models

Convertible/Hard Top

WHEEL AND SUSPENSION

Tire size: front and rear

P205/70 R15

_ front 140 kPa (1.40 kg/cm?, 20 psi)

Tire pressure 140 kPa (1.40 kg/cm?, 20 psi)-unladen
e 180 kPa {1.80 kg/cm?, 26 psil-laden
front Leaf spring

Suspension type
rear Leaf spring

STEERING

Turning radius 5.1m {16.7 ft)

Steering gear box Ball nut type

Toe-in 2 —6mm {0.08 —0.24in.)

Camber angle 1° 00’

Caster angle 3° 30

King pin angle g° oo’

BRAKE SYSTEM

Type 4-wheel, hydraulic

Wheel brake front Disc brake {floating caliper type)
rear Drum brake {leading and trailing)

Parking brake Mechanical actuated on rear wheels

CAPACITIES

Cooling solution 4.8 ¢ (10.1/8.4 US/Imp pt}

Fuel tank 402 (10.6/8.8 US/Imp gal)

Engine oil 352 (7.4/6.2 US/tmp pt)

Transmission oil 1.32(2.7/2.3 US/Imp pt)

Differential gear front 2.02 (4.2/3.5 US/Imp pt)

box oil rear 1.5 % (3.2/2.6 US/Imp pt)

Transfer gear box oil

0.82(1.7/1.4 US/Imp pt)
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22-2. SERVICE DATA

ENGINE
Itern Standard Service Limit
X 14,0 kg/em? (199.0 psi) 12.0 kg/cm? (170.0 psi)
Compression
pressure Difference between N ,
eylinders 1.0 kg/cm* (14.2 psi)
Cold
Inlet 0.13~0.18 mm  (0.0051 ~ 0.0071 in.}
(When cool-
ant temper-
mi i .
Valve lash 59~ T79F) Exhaust 0.156~0.21mm {0.0059 ~ 0.0083 in.)
(clearance} Hot
{When cool- | INntet 0.23~0.27 mm {0.009~ 0.011 in.}
ant temper-
ature is 60~
53:%4%?)40 Exhaust 0.26 ~0.30mm (0.0102~0.0118in.)
Flatness of gasketed surface 0.05mm {0.002 in.}
Flatness of manifold | Inlet 0.1 mm (0.004 in.)
E seat Exhaust 0.1 mm (0.004 in.)
p Seating | Inlet 1.3~15mm  (0.0512~0.0590in.)
€ | Valveseat |width  [Exhaust 13~15mm  {(0.0512~ 0.0590 in.)
p
&) Seating angle 45°
Valve guide hole diameter (in & Ex) 12.030 ~ 12.048 mm
{over size) {0.4736 ~ 0.4743 in.)
Camshaft/Journal clearance 0.050 ~ 0.091 mm (0.0020 ~ 0.0036 in.) | 0.15 mm (0.0059 in.}
Camshaft thrust clearance 0.75 mm (0.0295in.)
Cam height Inlet 38.136 mm (1.5014 in.) 38.036 mm  (1.4975in.)
(Base circle + lift) Exhaust 38.136 mm (1.6014 in.} 38.036 mm  {1.4975in.)
Camshaft runout 0.10 mm (0.0039 in.)
Inlet 6.965 ~ 6.880 mm (0.2742 ~ 0.2748 in,)
«~ | Valve stem diameter
La Exhaust 6.950 ~ 6.965 mm (0.2737 ~ 0.2742 in.)
e Inlet 7.000 ~ 7.015 tnm (0.2756 ~ 0.2761 in.)
§ | Valve guide |.D. -
& Exhaust 7.000 ~ 7.015 mm {0.2756 ~ 0.2761 in.)
.? Valve guide_to.valve Inlet 0.020 -~ 0.050 mm ‘00008 ~0.0019 In' 0.07 mm (0.0027 in.)
:‘; stem clearance Exhaust 0.035 ~ 0.065 mm (0.0014 ~ 0.0025 in.) | 0.09 mm {0.0035 in.)
@
2 | Thickness of valve Inlet 1.0mm (0.039in.) 0.6 mm (0.0236 in.)
> -
3 head periphery Exhaust 1.0mm {0.039 in.) 0.7 mm {0.0275 in.)
2 | contact width of Inlet 1.3~15mm  {0.0512~ 0.0590 in.)
valve and valve seat | Exhaust 13~15mm {0.0512 ~ 0.0590 in.}
Valve spring Inlet 49.3 mm (1.9409 in.} 48.1 mm (1.8937 in.)
free length Exhaust 49.3 mm (1.9409 in.) 48.1 mm {1.8937in.)
Inlet 24.8 ~ 29.2 kg (4.7 ~ 64.3 |b) for 22.8 kg (50.2 Ib} for fitting
Valve spring fitting length 41.5 mm (1.63 in.) length 41.5 mm (1.63 in.}
preload Exhaust 24 8 ~ 29.2 kg (54.7 ~ 64.3 |b} for 22.8 kg (50.2 1b) for fitting
fitting length 41.5 mm (1.63 in.} length 41,5 mm (1.63 in.}
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item Standard Service Limit
& |Valve stem Inlet 0.14mm  {0.005in.}
& |end deflection Exhaust 0.18mm  (0.007 in.)
z" Stock allowance of valve stem end face 0.5 mm (0.019in.)
‘?E -1"-‘0 Valve head radial runout 0.08 mm {0.003 in.)
%g Valve spring squareness 2.0mm {0.079in.)
> 8| Valve guide protrusion {In. & Ex.) 14 mm {0.55 in.)
z Rocker shaft O.D. 15.973 ~ 15.988 mm (0.628 ~ 0.629 in.)
"cé’ E Rocker arm 1.D. 16.000 ~ 16.018 mm (0.628 ~ 0.630in.}
’f E Shaft-to-arm Inlet 0.012~0.045mm  (0.0005~ 0.0017in.) | 0.08 mm  {0.0035in.}
% E clearance Exhaust 0.012~0.045mm  (0.0005~ 0.0017 in.) | 0.09 mm  (0.0035 in.)
c S | Rocker shaft runout 0.12 mm (0.004 in.)
- Flatness of gasketed surface 0.03 mm (0.0012 in.} 0.06 mm {0.0024 in.}
B | Cylinder bore (S.T.D.) 7400~ 7402 mm (29134 ~29142in.) | 7415mm  (2.8193in.)
3. Cylinder bore out-of-round and taper 0.10 mm {0.0039 in.)
Cylinder-to-piston clearance 0.02~0.04 mm {0.0008 ~ 0.0015in.}
Standard 73.970 ~ 73.980 mm ({2.9122 ~ 2.9129 in.)
Oversize:
0.25 mm 74,220 ~ 74 230 mm (2.9220 ~ 2.9224 in.)
Piston diameter (0.0098 in.)
‘ Over size:
S 0.50 mm 74.470 ~ 74.480 mm (2.9319 ~ 2.9322 in.)
2 (0.0188 in.)
1 Top ring 1.22~1.24mm  (0.0480 ~ 0.0488 in.)
:;f::‘e':‘ifhh 2nd ring 151~ 153mm  (0.0594 ~ 0.0802 n.)
Qil ring 2.81~ 2.83mm {0.1106 ~ 0.1114 in.}
Piston pin diameter 16.995 ~ 17.000 mm (0.6691 ~ 0.6693 in.)
Topring 1.17~1.19 mm (0.0461 ~ 0.0468 in.)
Piston ring thickness | 2nd ring 1.47~ 143 mm (0.0578 ~ 0.0586 in.}
- Qil ring 0.45 mm {0.0177 in.)
?; Ring clearance in Top ring 0.03~ 0.07 mm {0.0012~0.0027 in.) | 0.12mm  {0.0047 in.}
% groove 2ndring 0.02 ~ 0.06 mm (0.0008 ~ 0.0023in.) [ 0.10mm  {0.0039 in.)
& Top ring 0.20~ 0.33 mm {0.0079 ~ 0.0129in.) | 0.7 mm {0.0275 in.}
Piston ringend gap | 2nd ring 0.20~ 0.35 mm {0.0079 ~ 0.0137in.) | 0.7 mm (0.0275in.}
Qil ring 0.20 ~ 0.70 mm {0.0079 ~ 0.0275in.} | 1.8 mm (0.0708 in.)
Crankshaft runout (middle) 0.06 mm (0.0023 in.)
Crank pin diameter 41,982 ~ 42,000 mm (1.6529 ~ 1.65635 in.)
£ | Crank pin clearance in con. rod 0.030 ~ 0.050 mm  (0.0012~0.0019in.) | 0.08 mm  (0.0031 in.)
E’ Connecting rod small end bore 16.968 ~ 16.979 mm (0.6680 ~ 0.6684 in.)
g Crank journal diameter 44,982 ~ 45,000 mm {(1.7710~ 1.7716in.)
Bearing-to-journal clearance 0.020~ 0.040 mm  (0.0008 ~ 0.0016 in.) | 0.06 mm {0.0023 in.)
Crank pin out-of-round and taper 0.01 mm (0.0004 in.}
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Item Standard Service Limit
Crank journal out-of-round and taper 0.01 mm {0.0004 in.)
Flywheel runout 0.2 mm (0.0078 in.)
i-,; Crankshaft thrust play 0.11—0.31 mm (0.0044 ~0.0122 in.) | 0.38 mm (0.0149 in.}
¥ | Gonnecting rod big end side 010~020mm  (0.0039~0.0078in) | 0.35 mm  (0.0137 in)
S clearance
Connecting rod Twist 0.10 mm {0.0039 in.)
Bow 0.05 mm (0.0020 in.)
CLUTCH & TRANSMISSION
item Standard Service Limit
.‘9 Facing wear (Rivet head depth) 1.2mm {0.05 in.} 0.6 mm {0.02 in.}
8 Facing-input shaft serration backlash 0.8 mm (0.03 in.)
- Clearance petween Low & high 1.0~ 1.4 mm (0.039~ 0.055in.}) |0.5mm {0.019 in.)
5 | 9ears and rings 5th speed 1.2~1.6 mm (0.047~0.063in) [05mm  (0.019 in.)
E Key slot width of synchronizer ring | 10.1 mm (0.397 in.) 10.4 mm (0.409 in.}
]:“C: Gear shift fork shaft spring free length | 26.5 mm (1.004 in.) 21.0 mm (0.826 in.}
Gear backlash 0.06 ~ 0.15mm {0.0024 ~ 0.0059 in.) [ 0.3 mm {0.0118 in.}

LUBRICATION

Item Standard Service Limit
Radial clearance between outer 0310mm  (0.0122 in)
rotor and case
Oil pump side clearance (fiatness} 0.15 mm {0.0059 in.)
Oil relief valve spring | Free iength 45 mm {(1.77 in))

Lubrication

Set pressure of oil pressure switch

0.2 ~ 0.4 kg/cm?

(2.84 ~ 5.68 psi)

Engine oil pressure

3.0~ 4.2 kg/cm? (42.7 ~ 58.7 psi) at

3,000 r/min{rpm)
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COOLING SYSTEM

ltem Standard Service Limit
Fan belt tension as deflection under
g {10kg {22 Ib) push applied to middie | 6 ~ 9 mm {0.23~0.35in.)
£ [ point between pulieys
Iy
Thermostat start-to-open o ° o o
o »*
% temperature 82 C(179°F) or 88 C{190°F)
S | Thermostat full-open temperature *35°C (203°F) or 100°C (212°F)
Valve lift 8mm (0.31in.)
* There are two types of thermostat depending on specifications.
DIFFERENTIAL
Item Standard Service Limit
. _ | Bevel gear backlash 0.10 ~0.15 mm {0.004 ~ 0.006 in.)
g 2 | Side gear thrust play 0.12~037mm  (0.005~0.014in.)
® Pinion bearing preload 1.8~34 kg {4.0~7.51bs.)
SUSPENSION
Item Standard Service Limit
Front wheel bearing starting preload | 1.0 ~ 3.0 kg (2.2~ 6.6 Ibs.)
_§ Rear wheel bearing thrust play 0.8 mm {0.03 in.)
i Axial play in barfield joint 0 mm {No play) 1.5 mm (0.06 in.}
é Knackle arm starting torque 1.0~ 1.8 kg (2.20 ~ 3.96 |bs.)
{without oil seal)
FUEL SYSTEM
Item Standard Limit

Engine idle speed

800 * 50 r/min {rpm}

Engine idle speed when turning
A/C !lONlI

1,000 = 50 r/min {rpm)




STEERING SYSTEM

Item Standard Service Limit
Gear ratio 1566~ 18.1
Steering angle, inside 29°
Steering angle, outside 26°

Steering wheel play 100~30mm {0.4~12in.)

BRAKE
Item Standard Service Limit

Front brake disc thickness 10 mm {0.394 in.) 8.5 mm {0.334 in.)
Front brake disc deflection 0.15 mm {0.006 in.)
Front brake pad thickness . .
{lining + pad rim) 15.0 mm {0.580 in.) 6.0 mm {0.236 in.)
R brake lini i

ear brake lining thickness 7.0 mm (0.28in.) 30mm  (0.12in.)
{lining + shoe rim)
Rear brake drum inside diameter 220 mm (8.66 in.) 222 mm (8.74 in.)
Pedal-to-wall clearance: 75 mm

When pedal is depressed at 30 kg {66 Ib) {2.95 in.} minimum

ELECTRICAL
item Standard Service Limit
Ignition order 1-3-4-2
g High tension cord resistance 10~ 22 k2/m 3.0 ~ 6.7 kQ2/ft
£ | lgnition coit; Primary coil resistance -
"’g’ (20°C, 680 F) 0.9 1.1 ohms
‘é [gniotion cgil; Secondary coil resistance 10.2 ~ 13.8 kiloohms
— | {(20°C,68°F)
Spark plug gap 0.7 ~ 0.8 mm (0.027 ~ 0.031 in.}
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FOREWORD

This supplementary service manual has been pre-
pared for the 1991 and 1992 SAMURA! 2WD

MODEL.

It describes different service information of 2WD
MODE L as compared with 4WD MODEL.

Therefore, whenever servicing 2WD MODEL,
consult GROUP 2 first. And for any section, item
or description not found in GROUP 2, refer to
GROUP 1.

All information, illustrations and specifications
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 specifica-
tions among others. Therefore, note that illustra-
tions may differ from the vehicle being actually
serviced. The right is reserved to make changes at
any time without notice.

SUZUKI MOTOR CORPORATION

TECHNICAL DEPARTMENT
AUTOMOBILE SERVICE DIVISION

© COPYRIGHT SUZUKI MOTOR CORPORATION 1991
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SECTION O

GENERAL, SPECIAL TOOLS AND |
SERVICE MATERIALS

NOTE:
For the items not found in this section, refer to the same section in GROUP 1.

CONTENTS
0-1. IDENTIFICATIONNUMBER ...........ccvotiiiiiinnennnns 0-1
02. STANDARD SHOPPRACTICES ..... ... iiiiiiiiiiainian 0-2

0-1. IDENTIFICATION NUMBER

VEHMICLE IDENTIFICATION NUMBER
The vehicle identification number is on the instrument panel left side.
Refer to below figure for detailed VIN cord information and its location.

J$34 D 3 1CUN 4100001

——[:Seq uential Number
Assembly Plant

Model Year
("L = 1990, “M” = 1991, “N" = 1992)

Check Digit
Body Type
Design Sequence
Engine Type
Series

Car Line

World Manufacturer Identifier




0-2. STANDARD SHOP PRACTICES

When using the garage jack, be sure to place it against the center of the axle housing to raise the front
vehicle end and against the differential portion of the axle housing to raise the rear end.

NOTE:

Don’t get on the vehicle, get under it or service
it in this state.

Fig. 0-3 Rear Side



SECTION 1

PERIODIC MAINTENANCE SERVICE

NOTE:
For the items not found in this section, refer to the same section in GROUP 1.

CHASSIS AND BODY

e Refer to page 17-18 in SECTION 17 in GROUP 2 for replacement of the steering

knuckle oil seal.
e For servicing procedures such as inspection of the front wheel bearing, disassembly and

assembly of the front wheel hub, refer to SECTION 17 in GROUP 2,



SECTION 5

EMISSION CONTROL SYSTEM

NOTE:
For the items not found in this section, refer to the sams section in GROUP 1.

CONTENTS
5-1. GENERAL DESCRIPTION ....... ...t iiacnnaannns
POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM . .........-.
52. ONVEHICLE SERVICE . ..t'uervnanenencnensnansanennnnmnns
GENERAL -+ s v et v v ee e e et e ettt et e a e
POV SYSTEM - e s v eveesmeasae e enesnanenenannansscaanns



GENERAL DESCRIPTION

VEHICLE EMISSION CONTROL
INFORMATION LABEL

The Vehicle Emission Control Information
Label is located under hood. The label contains
important emission specifications and setting
procedures, as well as a vacuum hose schematic
with emission components identified.

When servicing the engine or emission systems,
the Vehicle Emission Control Information Label
should be checked for up-to-date information.

1. Vehicle emission control information label
2. Hood

Fig. 5-1 Vehicle Emission Control Information
Label

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

The term “blow-by gas” stands for the compres-
sed gas and exploded gas which blow through cy-
linder-to-piston clearance, 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 mani-
fold.

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 blow-by gas drawn into the
intake manifold is small.

For ‘90 model

For “91, '92 model

-« 8

<— 9

-~=10
1. Intake manifold 7. PCV hose
2, Cylinder head cover 8. Blow-by gas
3. PCV valve 9. Fresh air
4, Throttle body 10. Blow-by gas and
B. Air intake case fresh air mixture
6. Breather hose

Fig. 5-2 PCV System Operation



5-2. ON VEHICLE SERVICE
GENERAL

When the emission control hoses are disconnect-
ed and the system's component is removed for
service, reinstall the component properly, and
route and connect hoses correctly after service.
Refer to Vehicle Emission Control Information
Label 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 & Breather Hose
Check hoses for connection, leakage, clog, and

deterioration. Replace as necessary.

PCV Valve

1. Disconnect PCV hose from PCV valve.

2. Run engine at idle,

3. Place your finger over end of PCV valve to
check for vacuum. If there is no vacuum,
check for clogged valve. Replace as necessary.

1. PCV valve

Fig. 5-2 Checking Vacuum

4. After checking vacuum, stop engine and
check PCV valve for sticking.
With engine stopped, connect a new hose to
PCV valve.
Blow air into new hose and check that air
flows with difficulty from cylinder head side
to intake manifold side. If air flows without
difficulty, valve is stuck in ““Open” position.
Replace PCV valve,

WARNING:

Do not suck air through PCV valve. Petrol-
eum substances inside the valve and fuel
vapor inside the intake manifold are harm-
ful.

1. New hose
2. Blow air

Fig. 5-3 Checking PCV Valve for Sticking

5. Connect PCV hose and clamp securely.
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SECTION 14

TRANSFER GEAR BOX

CONTENTS

GENERAL DESCRIPTION ...t naaans
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14-1. GENERAL DESCRIPTION

Shown in figure below are component parts included in the transfer gear box. Main parts are 3 shafts and
3 gears. Among those 3 gears, the one on input and output shafts is incorporated with shafts as one unit.

&

Flange 8. Counter shaft lock plate 15. Bearing 22, Flange

1.
2. Oil seal 9. O-ring 16. Output shaft 23. Speedometer driven gear
3. Circlip 10. Counter shaft 17. Speedometer drive gear 24. Speedometer gear case
4. Bearing 11. Thrust washer 18. Bearing 25. Oil seal
5. Nut 12. Bearing 18. Shim 26. O-ring
6. Input shaft 13. Spacer 20. Retainer
7. Bearing 14. Counter gear 21. Oil seal
Fig. 14-1
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14-2. POWER FLOW OF TRANSFER

The drive force is transmitted from the transmission through the input shaft of the transfer and the gear
of the counter shaft to the output shaft. Then from the output shaft, it is transmitted through the pro-

peller shaft to the differential.

From transmission

-
g" T
To rear wheel
Fig. 14-2
14-3. GEAR RATIO DATA
— Gear ratio Reduction ratio
Rear-whee! drive 41/44 - 62/41 1.409
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14-4, TRANSFER SERVICES NOT REQUIRING TRANSFER REMOVAL

Following parts or components do not require transfer removal to receive services (replacement, inspection):

Part or Component Nature of Service
1. Universal-joint yoke flanges Replacement or inspection
2. Transfer output shaft front case Replacement
3. Transfer input shaft oil seal Replacement
4 Speedometer driven gear Replacement or inspection
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14-6. REMOVAL 3) Disconnect speedometer drive cable from
transfer gear box.

1) Lift up vehicle and remove securing bolts from
each universal-joint flange connection to
sever 2 propeller shafts from transfer gear box.

Fig. 14-5

Fig. 14-3 4) Remove mounting nuts securing gear box to
chassis, and take down gear box.

2) Drain out oil from gear box by loosening its
drain plug.

Fig. 14-6
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14-6. DISASSEMBLY

Universal-Joint Yoke Flanges

There are 2 flanges to be removed: one from
input shaft and other from output shaft. Lock
flange so that it will not turn, and loosen and
remove nut holding flange to the shaft, Draw off
flange.

{(A) Special tool (09922-66020)

Fig. 14-7

Speedometer Driven Gear
Loosen speedometer driven gear case bolt and
remove speedometer driven gear case with gear.

Transfter Center Case
Remove bolts fastening center case, output shaft
front case and rear case together.

NOTE:
Do not loosen lock plate bolt at this point.

14-6

1. Counter shaft lack plate bolt

Fig. 14-9

By tapping rear case and output shaft with a
plastic hammer, separate center and rear case.

Fig. 14-10

Given below are procedures for disassembling

component parts of center case as separated from

rear case.

1) Pull out counter gear, bearings and spacer.

2) Hammer output rear shaft with a plastic
hammer to drive it out of center case.




3} Remove counter shaft from center case by
loosening counter shaft lock plate bolt.

Fig. 14-12

4) Remove input shaft from center case by
hammering thick part of case or input shaft
center with a plastic hammer,

Fig. 14-13

5) Remove output shaft rear bearing and retainer
together by using bearing puller.

. Retainer

. Bearing

. Qutput shaft
. Bearing puller

1
2
3
4

Fig. 14-14

6) Remove speedometer drive gear by using
bearing puller and press.

CAUTION:
When doing this work, be careful not to
damage speedometer drive gear.

1. Speedometer drive gear

. 2, OQutput shaft
Flg. 14-15 3. Press

7) Remove output shaft front bearing by using
bearing puller and puller attachment (special
tool).

Puller attachment (B} 09926-568010

1. Bearing
2, Bearing puller

Fig.14-16 2

8) When input shaft is removed or center case and -
rear case are separated, input shaft bearings
may come off. In such a case, bearings can be
removed from shaft by using bearing pulier.

1. Bearing
2. Input shaft
3. Bearing puller

Fig. 14-17
14-7



9) When input shaft is removed, front bearing
may be left in case. In this case, after removing
oil seal and circlip, bearing can be taken out
of case by using bearing installer (special tool).
Bearing installer (C) : (09913-75810)

{C)

g

I == \ ™

Fig. 14-18

Transfer Rear Case

When center case and rear case are separated,
input shaft may be left in rear case, |n this case,
remove input shaft from rear case by hammering
thick part of case with a plastic hammer.

1. |nput shaft

Fig. 14-19

14-8

14-7. INSPECTION OF COMPONENTS

Gear Teeth
Inspect gear teeth, for wear, cracking, chipping
and other malcondition. Replace gear as necessary.

Bearings

Check each bearing by spinning its outer race by
hand to “feel’”’ smoothness of rotation. Replace
bearing if noted to exhibit sticking, resistance or
abnormal noise when spun or rotated by hand.

Fig. 14-21



14-8. REASSEMBLY

NOTE:

e All parts to be used in reassembly must be
perfectly clean,

e Oil or grease sliding and rubbing surfaces of
transfer components just before using them in
reassembly with gear oil and SUZUKI SUPER
GREASE A {99000-25010).

e Oil seals, “O" rings, gaskets and similar sealing
members must be in perfect condition. For
these members, use replacement parts in stock.

e Tightening torque is specified for important
fasteners — mainly bolts — of transfer and
other components. Use torque wrenchs and
constantly refer to specifed data given in
P. 14-15.

Input Shaft
Press-fit bearings onto both sides of input shaft

by using bearing installer {special tool).
Bearing installer (A) : (09913-84510)

(A)

1. Front bearing
2. Input shaft
3. Rear bearing

Fig. 14-22

Output Shaft
Install following parts onto shaft in such order
and directions as prescribed in the figure.

1) Press-fit speedometer drive gear by using
bearing installer (special tool).
Bearing installer (A) : (09913-84510)

1, Speedometer drive gear
2. Output shaft

Fig. 14-24
2) Press-fit bearings and the retainer by using

bearing installer (special tool).
Bearing installer (A) : (09913-84510)

(A}

1. Output shaft rear bearing
2. Output shaft front bearing
3. Retainer

Fig. 14-25

3) Fit circlip securely into groove in out put shaft
front bearing.
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Shim Adjustment of Input and Qutput Shaft
Clearance in thrust direction of both input and
output shafts is adjusted by putting shims
between input shaft rear bearing and rear case
for input shaft and between output shaft rear
bearing and rear case for output shaft.

As thrust clearance is specified as follows,
determine shim thickness to meet specification
according to the following procedures.

Thrust clearance 0.05 —0.15 mm

Specification {0.002 — 0.006 in.)

[Input shaft]

1) Take measurement ‘A" of rear case as shown
in figure below by using depth gauge.

2) Take measurement ‘B’ of center case with
bearing circlip installed.

3) Take measurement ''C"” (between bearing inner
races) of input shaft with bearings instalied,
by using micrometer.

NOTE:

e Before measuring, make sure that each bearing
is free from abnormal noise or resistance by
spinning its outer race,

e Each measurement in above steps 1) to 3)
must be taken accurately in careful manner.
If shim thickness is determined based on
rough measurement, clearance of each shaft in
thrust direction will not satisfy specification,
And improper clearance may cause oil leakage,
broken bearing and abnormal noise.

e Take the same measurement at 3 to 4 different
positions and use their mean.

14-10
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1. Center case 4. Qutput shaft 7. Gasket thickness
2. Rear case 5. Bearing circlip {0.3mm or 0.012 in}
3. Input shaft 6. Gasket

Fig. 14-26

4) Using measurements obtained in steps 1) to 3)
and equation described below, calculate shim
thickness which is necessary for proper thrust
clearance.

Thrust clearance = (A" + ‘B’ + Gasket
thickness) — *‘C"

As the above equation holds for thrust
clearance and gasket thickness is specified as
0.3 mm and thrust clearance as 0.05 to 0.15
mm, shim thickness is calculated by the
following equation.

Shim thickness = (“A” + "B + 0.3) —

(“C"” +0.05~ 0.15)

{Example]
Supposing A, B and C are as follows;
A =81.35mm (3.203 in.)
B = 35.70 mm (1.405 in.)
C = 117.05 mm (4.608 in.)
Shim thickness = (81.35 + 356.70 + 0.3) —
{117.05+ 0.05 ~ 0.15)
=117.35 - 117.10~ 117.20
=0.26~ 0.15
In this case, use of 0.15 to 0.25 mm (0.006 to
0.009 in) thick shim{s) will ensure specified
thrust clearance which is 0.05 1o 0.15 mm {(0.002
to 0.006 in). Therefore 2 pieces of 0.1 mm
(0.004 in) thick shim should be selected in avail-
able shims below to satisfy thickness.



5)When shim thickness is determined, select
proper shim(s) from among the following
shims and use it {them) between input shaft
rear bearing and rear case when matching
center case and rear case.

Available shim 0.1,0.3,0.5 mm

size (thickness) (0.004, 0.012, 0.020 in.)

[Output shaft]

Just as with input shaft, take measurements of
“A"" "B’ and ““C’ " as indicated in Fig. 14-
26, caiculate shim thickness and install proper
shim(s) between output shaft rear bearing and
rear case when matching center case and rear
case.

1. Shim for input shaft
2. Shim for output shaft

Fig. 14-27

Rear Case
1) Install oil seal in rear case and apply grease

to oil seal lip.

e
(

Fig. 14-28

2) Install counter shaft thrust washer to rear
case, bringing its face without depressions
against case and fit its bent portion securely
into groove in case.

NOTE:

Apply ample amount of grease to both surfaces

of washer so as to lubricate sliding surfaces and

prevent washer from moving out of place or
slipping off.

Fig. 14-29
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Center Case

1) tnstall input shaft front bearing circlip and oil
seal in center case.
Snap ring pliers (A} : {09900-06108)

Fig. 14-30

2) install input shaft to center case.

1. Input shaft

Fig. 14-31

3) After greasing O ring on counter shaft, insert
shaft into center case and secure shaft with
lock plate and bolt.

Counter shaft lock N-m kg-m [ Ib-ft

plate bolt 9-17 [09-17[70-120

14-12

4) Install the counter shaft thrust washer to center
case. For installation, apply ample amount of
grease to both faces of the washer so as to
lubricate sliding surfaces and prevent it from
moving out of place or slipping off and bring
its face without depressions against center case,
and fit its bent portion into groove in case
securely.

Fig. 14-33 /

5} Install needle roller bearings', spacer and
counter gear on counter shaft.

1. Needle roller bearing
2. Spacer
3. Counter gear

=Ty
/1’

Fig. 14-34

1. Output shaft

Fig. 14-35



Center and Rear Cases
1) Check center case (or rear case) to ensure that

it is provided with 2 dowel pins 1.

Fig. 14-38
Fig. 14-36 1. Dowel pins Bolt Length Pieces
© 85 mm (3.35 in) 2
NOTE: (V) 47 mm (1.85 in) 11
e Matching must be made carefully so as not to ® 35 mm {1.38 in) 5
move countershaft thrust washers out of place.
e Be sure to install shims determined in previous Tightening torque N-m kg-m Ib-Ft
: P . for center case
item ‘‘Shim Adjustment of In and Qutput
t jus pUt P and retainer bolts 13-23[|1.3—-23|95—-165

Shafts”’ between input shaft rear bearing and
rear case and between output shaft rear
bearing and rear case. 6) When installing speedometer driven gear and
its gear case in rear case, apply grease to O ring
and oil seal lip, and align bolt hoses in rear

case and driven gear case.

2) Put gasket on center case. Bring rear case and
center case into match and apply uniform
force gradually all around rear case with a
plastic hammer.

Fig. 14-39

7) Install propeller shaft flanges and tighten nuts

Fig. 14-37 to specified torque and calk the nuts.
Tightening torque N-m kg-m b-ft
3)P ket t e for universal joint
ut gasket on center case. flange nuts 110-150(11.0-15.0| 80—108.0

4) Install front case to center case.
5) Tighten center case and output shaft front
case securing bolts to specified torque.
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8) Upon completion of entire assembly work, in-
stall transfer in chassis body in reverse sequence
of removal. Pour gear oil into transfer gear box.,
Refer to information given in next oil and oil
capacity for oil to be used and specified
amount.

NOTE:

When installing oil filler and drain plugs to
transfer case, apply sealant (SUZUK! BOND
No. 1215, 99000-31110) to theread part of plug.

14-14

14-9. MAINTENANCE SERVICES

Qil Level

Oil level must be checked with vehicle held in
horizontal position in both front to rear and side
to side directions.

Oil leve! plug and oil filler plug are one and the
same as shown in figure,

If oil flows out of filler plug hole or if oil level is
found up to hole when plug is removed, amount
of oil is appropriate. Replenish oil if noted as
insufficient.

Oil and Oil Capacity

Whenever vehicle is lifted up for any service in-
cluding oil change, make sure to check around
transfer gear box for oil leakage. Correct defects,
if any, and change or refill oil.

Transfer oil capacity | 0.8 litre (1.7/1.4 US/Imp. pt)

Gear oil SAE 80W-80,
75W-80 or 75W-90

Transfer oil
specification

it is highly recommended to use SAE 76W-90

gear oil.
For viscosity chart, refer to ‘88 MODEL SERV-

ICE MANUAL at the page 1-20.

Sy L E
S 4

=5

1. Drain plug
2, Qil level and
oil filler plug

Fig. 14-40



14-10. TIGHTENING TORQUE 14-11. SPECIAL TOOLS

N-m
Fastening parts : lb-ft
kg-m
Qutput shaft front case 13 -23
bolt 95—-165
1.3—-23 |
13—-23
Center case bolt 85— 165
1.3-23
9-17
c,:‘t’:f'lihaft lock 7.0-120 09900-06108
e 09-17 Snap ring pliers 09922-66020
i joi 110 — 150 (closing type) Fi holder
Universal joint flange 1 80.0—108.0 g1 ange no
nut 11.0 —15.0
i 18 — 28
Transfer mounting 135 — 200
bracket bolt 18—-28
) 25— 35
Transfer mounting nut 185 -250
25—-35
o 50 — 60
Cross joint bolt & nut 36.5 —43.0
50 —-6.0
09926-68010
Oil filler and drain 18 — 28 135 — 200 09913-75810 Bearing puller attach-
plug 18—28 ' ) Transfer bearing installer | ment (transfer)
09913-84510
Transfer bearing installer
14-12, REQUIRED SERVICE MATERIALS
RECOMMENDED
MATERIALS USE

SUZUKI PRODUCT

Sliding and rubbing surface of components

L
Lithi s SUZUKI| SUPER GREASE A where application is instructed in this manual.
rium grea {99000-25010) e Both surfaces of counter shaft thrust washer.
e Qil seal lips.

SUZUKI BOND No. 1215 Oil filler and drain plugs.

Sealant (98000-31110)
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SECTION 15

PROPELLER SHAFTS

NOTE:

This model uses only No. 1 and No. 3 of the propeller shafts used for the 4WD Model.

No. 1 propelier shaft transmits drive from the transmission to the transfer gear hox. No. 3

shaft extends from the transfer gear box to the rear axle.

Also, dimensions and other details of these propeller shafts are the same as those of the

AWD Model. Therefore, for the removal and installation of propetler shafts and disassem- .
bly and assembly of universal joint, refer to the same section in GROUP 1.

To transfer

To rear differential

From transmission

To transfer

1. Propeller shaft No. 1
2. Propeller shaft No. 3

Tightening torque N-m kg-m 1b-ft
for propeller shaft
{Universal joint
flange} bolts and nuts

50 — 60 |5.0—6.0 |36.5—43.0

Fig. 15-1



SECTION 16

DIFFERENTIAL

NOTE:

This 2ZWD Model is equipped with the rear differential only and not the front differential.
For servicing procedures of the rear differential including its removal, installation, dis-

assembly, assembly, inspection and adjustment, refer to the same section in GROUP 1.
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SECTION 17

SUSPENSION

CONTENTS
17-1. FRONTSUSPENSION .. ... ... et iiannean 17- 2
17-2. REARSUSPENSION ........ i itiiiiiinirienirnennnanns 17-13
17-3. MAINTENANCESERVICES .......... .. i 17-14
17-4. RECOMMENDED TORQUE SPECIFICATIONS ............... 17-19
175. REQUIRED SERVICE MATERIALS .................c00een 17-20

NOTE:

e 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 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.

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

e The leaf spring number or shape shown in this manual may differ from the vehicle be-
ing actually serviced, depending on specification.
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17-1. FRONT SUSPENSION

GENERAL DESCRIPTION
The front suspension consists of the double-acting shock absorbers, stabilizer bar, semi-elliptical leaf
springs, axle housing, etc. as shown below.

The end of the dead axle sleeve is in the shape of dish. This dish is rotatably fitted into the knuckle
structure to form a flexible connection, the sliding clearance between the two being sealed with a felt
packing {against road dust and mud) and also with an oil seal (against the oil inside). The upper and lower
kingpins, bolted to the knuckle extend into the knuckle and, inside, are held by the dish-like inner case
through tapered roller bearings.

1, Retainer 11. Leaf spring 21. Qil seal cover 31. Dust cover

2, Uppser rubber bush 12. Spring seat 22. Pad 32. Oilseal

3. Washer 13. Balt 23. Oil seal 33. Bearing

4. Shock absorber 14, Spacer 24, Qil seal retainer 34. Front wheel hub

5. Lower rubber bush 15. Spring bush 25. King pin 35. Washer

6. Shackie pin 16. Spring bumper 26. King pin shim 36. Nut

7. Shackle outer piate 17. Stabilizer 27. Steering knuckle 37. Lock washer

8. Shackle bush 18. Silencer 28. Bearing 38. Front hub cap

9. Shackle inner plate 19, Silencer 29. Wheel spindle 39. Cap holder

10. Ubolt 20. Front axle housing 30. Caliper holder 40. Wheel cap
Fig. 17-1-1
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Fig. 17-1-2

!

1.
2,
3.
4,
5
6
7

Front brake disc
Wheel bearing
Wheel hub cap
Wheel hub

. Dust cover
. Qil seal
. King pin

10.
11.
12,

14.

. King pin bearing

Steering knuckle
Disc brake holder
Disc brake caliper
Shock absorber
Spring bumper
Leaf spring



REMOVAL

Shock Absorber

The shock absorber is non-adjustable, non-
refillable, and cannot be disassembled.

The only service the shock absorber requires is
replacement when it has lost its resistance, is
damaged, or leaking fluid.

1) Hoist vehicle.
2) Loosen lower and upper mounting nuts and
remove shock absorber.

© 1 1. Nut
8—2 2. Nut
) 3. Retainer
@_i 4, Upper rubber bush
&——5 5. Washer
B—a 6. Shock absorber

7. Lower rubber bush
® 3 .

8. Washer

9. Nut

6 8

@—o

8
A
9/

Fig. 17-1-3

Leaf Spring

1) Raise vehicle. In this operation, garage jack or
hoist must not be positioned against front
suspension related parts. When garage jack is
used, place safety stands under chassis to
support raised body.

2) Remove front wheel.

3) Remove stabilizer bolt.

4) Remove U-bolt nuts.

5) Remove shackle nuts and leaf spring nut.

NOTE:

Removal of leaf spring causes axle housing to
hang. Support it with safety stand to prevent it
from damaging universal joint of propeller shaft

and others.

17-a

6) Pull out leaf spring bolt and remove leaf
spring from shackle pin.

Leaf spring
U bolt

Spacer 2
Spring bush %., {
Shackle pin S

Shackle bush
. Spring
. Stabilizer

N @R ON

Fig. 17-14

Stabilizer

1) Hoist vehicle.

2) Remove stabilizer bolts.

3) After removing stabilizer mount bush bracket
bolts, remove stabilizer.

2
& |
@QL@
®
&—3 1. Bolt
2. Stabilizer
Fig. 17-1-6 3. Bracket bolt



Front Wheel Hub & Bearing

1) Remove whee! center cap.

2) Loosen the five nuts securing the wheel.
Raise the front end by jacking.
Rest the machine steady on safety stands.

3) Remove the five nuts and take off the wheel.

Fig. 17-1-6

4} Remove front wheel center cap holder and
front wheel hub cap.

NOTE:

When loosening front wheel hub cap, hold front
wheel by depressing footbrake pedal. This will
facilitate the work.

1. Center cap holder
2. Axle shaft cap

Fig. 17-1-7
5) Remove the caliper with carrier by loosening
carrier bolts.

NOTE:

Hang removed caliper with a wire hook or the
like so as to prevent brake hose from bending
and twisting excessively or being pulled.

Don't operate brake pedal with caliper removed.

1 1. Carrier bolts
2. caliper

Fig. 17-1-9

6) Remove brake disc.

NOTE:
If brake disc can not be removed by hand, use
8 mm bolts as shown below.

1. 8 mm bolt

Fig. 17-1-10
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7) Straighten bent part of lock washer and g)Pull front wheel hub off the front wheel
remove wheel bearing lock nut with special spindle.
tool (B). i
Then remove lock washer.

Fig. 17-1-14

Fig. 17-1-11
10) Remove oil seal and outer race of inner

bearing or outer bearing from wheel hub.

Fig. 17-1-15
Fig. 17-1-12 Special Tool (B)
(Front Wheel Bearing Nut Socket
Wrench 09941-58010) Steering Knuckle
1) Remove front wheel hub, referring to steps 1
8) After loosening front wheel bearing nut with to 9 of foregoing front whee! hub and bearing
the same special tool {B), take nut off the removal.

2) Loosen bolts securing kingpins (upper &
lower). At this point, king pins mustn’t be
removed.

front wheel spindle.

Fig. 17-1-13 Fig. 17-1-16
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3) Remove disc dust cover, caliper holder and
wheel spindie.

NOTE:

Wheel spindle can be removed by tapping it with
a plastic hammer.

If it does not come off easily, remove steering
knuckle and then tap on inside of steering
knuckle.

Fig. 17-1-19

6) Remove lower and upper kingpins.

NOTE:

e Upper and lower kingpins, when removed,
must be marked off one from the other.

e Also make sure to check the number of kingpin
shims that were fitted on each side.

1. Dust cover

Fig. 17-1-17

4)Remove tie rod end castle nut and disconnect
tie rod end from steering knuckle with special
tool (A}.

1. Upper kingpins
2. Lower kingpins

Fig. 17-1-20
7) Pull off steering knuckle.

NOTE:

e When steering knuckle is pulled, lower king-
pin bearing sometimes falls off. So remove
bearing while pulling off the knuckle gradually.

e Upper and lower kingpin bearings must be also

Fig. 17-1-18 Special Tool A} (Tie Rod End marked off one from the other.

Remover 09913-65210)

5) Remove joint seal bolts. Then remove oil seal
cover, pad, oil seal and retainer from knuckle.

Fig 17-1-21 | 1. Steering knucklie
17-7



INSPECTION OF COMPONENT

Stabilizer and its Bush

Inspect stabilizer for damage or deformation.
If defective, replace.

Inspect bushes for damage, wear or deterioration.
If defective, replace.

Fig. 17-1-22

Leaf Spring Bushes

Inspect for wear and breakage. |f found defective,

replace.

Fig. 17-1-23

Front Wheel Bearing

Check front wheel bearing rollers for damage.
If anything is found wrong, replace bearing with
a new one.

Fig. 17-1-24
17-8

Kingpins and Bearings

Inspect each kingpin closely for dents, signs of
cracking, distortion or any other damage. Replace
the kingpins found in defective condition.

Fig. 17-1-25

Check the kingpin bearings for damage. [f anyth-
ing is found wrong, replace the bearing with new



Steering Knuckle Oil Seal

The oil seal used at the spherical sliding joint
between the knuckle and the inner case accom-
plishes the additional purposes of keeping out
road dust and of acting as the damper for the
steering handwheel. As the wear of this seal
advances, its damping effect decreases and thus
make the front wheel develop a tendency to
“shimmy’ not only that road dust begins to
creep into the sliding clearance to promote the
wear of the spherical sliding surfaces.

Check the oil seal for wear or damage. |f defec-
tive, replace with new one.

Fig. 17-1-27
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INSTALLATION

Reverse removal procedure observing each precaution.

i Kingpin bearing TKingpin bolt

|

When installing kingpin
bearing, apply SUZUKI SU-
PER GREASE A {99000-

25010) to bearing rofl- before tightening it.

Apply SUZUKI LOCK
CEMENT *1342" {99000-
32050} to bolt thread

ers all around.

| N

Front wheel spindle

Apply SEALING COMPOUND 366E {99000-31090) to
mating surfaces of brake caliper holder and steering
knuckle.

i Kingpin

Kingpin shim

Before fitting kingpin,
apply SEALING COM-
POUND 366E (99000-
31090} araund it as shown
by at the left.

Refer to''MAINTENANCE
SERVICE” in this section
for details on shim.

Front whee! bearing oil seal

* Make sure to install oil seal in the correct direction as
illustrated and drive it until the seal is flush with
wheel hub end face.

* Apply SUZUKI SUPER GREASE A {99000-25010)
to lip portion of oil seal.

Grease

Front wheel hub cap

When installing hub cap, apply SEALING COMPOUND
366E (99000-31090} to mating surfaces of cap and
front wheel hub.

Center cap bolt

10 — 16 N'm
1.0 — 1.6 kg-m
7.6 — 11.5 lb-ft

Front wheel bearing nut

Refer to “MAINTENANCE SERVICE" in this section
for the details on tightening it.

l Frant wheel center cap

Install front wheel center cap by aligning rib on inside
of cap with outside of center cap hoider.

Stesring knuckle

Apply SUZUKI SUPER GREASE H (99000-25120}
within the knuckle. Amount of greass to be applied
within the knuckle is approximately 150 g.

Front wheel bearing

Before installing outer bearing, apply sbout 169 of
SUZUKI SUPER GREASE A (89000-25010) or wheel

Fig. 17-1-28
17-10

bearing grease between outer bearing and inner bearing.
| oeanng g e e ~— -

Joint seal bolt

8 — 12Nm
0.8 — 1.2 kg-m
6.0 - 8.5 Ib-ft

Brake disc dust cover

Apply SEALING COMPOUND 366E (99000-31090) to
mating surfaces of dust cover and caliper holder.




Shock absorber lock nut f Spring bumper bolt

Front leaf spring bush & spring bolt

22 - 35 N'm
2.2 — 3.8 kg-m
(16.0 — 25.0 Ib-ft)

18 — 28 N-m
1.8—28kgm
{13.5 — 20.0 Ib-ft)

Steering knuckle oil seal

Bush Bolt

¢

Body center

*

Either water or household type detergent
may be used to pressfit the bush onto
spring. But oil of any kind is strictly pro-
hibited.

insert both right and left boits from the
outside into the inside of body.

Before installing oi! seal, apply SUZUKI SUPER GREASE H
{98000-25120) to its lip portion.

Grease

Front leaf spring shackle plate

When installing front axle housing, position it in such way that
vehicle manufacturing date stamp on it faces vehicle front.

Install plates with their backs directed to

Leaﬂfr ;;'Jrrri;lgicanter bolt & nut

Insert bolt and nut securely into holes of axle housing seat and
spring seat.

each other.
]
€ Plates
8 &
>
°
@
Front
Front leaf spring shackle pins & bush
* Insert both right and left pins from out-
Bush side into inside of body.
* Tighten nuts to specified torque in unioad-
ed state.

5 i) *  When pins are inserted, make sure that the
Tfé - —— difference (A — B) is within —0.3 ~ +0.3
i | mm (=0.024 ~+0.024 in),

L'g -[?— * Either water or household type detergent

@ may be used to press-fit bush onto spring.

IJ But oil of any kind is strictly prohibited.

Front spring U bolt

When securing U bolt, tighten its front and rear nuts evenly.

Shock absorber & nut

il seal retainer

POUND 366E (99000-31090) alf around it.

When installing retainer, apply SEALING COM-

For correct installing direction of absorber

< washer, refer to the figure.
35— 55 N-m
3.5 — 5.5 kg-m
i 1\ {25.5 — 39.5 Ib-ft)
7/
s
NOTE:

Torque specifications of other boits and nuts are given under
“RECOMMENDED TORQUE SPECIFICATIONS” of this

section.
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Stabilizer

Stabilizer bolt & lock washer

* Tighten to the following specified torque
in unloaded condition.
70 — 90 N'm
7.0 — 9.0 kg-m
6§10 — 65.0 ib-ft
* |nstall lock washer in body outer side.

Stabilizer mount
bracket bolt
18 -28 N'm

18 —~2.8kgm
135 — 20.0 Ib-ft

Stabilizer nut

S|l

Tighten to
torque inun

the following
|oaded condition.

22 — 35 N':m
2.2 — 3.5 kg-m
16.0 — 25.0 Ibft

specified

Paint

View A

Stabilizer mount bush J

{nstall stabilizer mount bushes {right & left) by aligning
them with painted positions on stabilizer respectively.

Fig. 17-1-29
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17-2. REAR SUSPENSION

GENERAL DESCRIPTION

The rear suspension consists of leaf springs, axle housing, axle shafts and shock absorbers as shown below.
The leaf springs are attached to the chassis frame through rubber bushes located at their both ends as
shown. The axle housing is installed on the right and left leaf springs by means of spring seats and U boits.
The two shock absorbers (right & left) are installed with their lower ends attached to the spring seats
and the upper ends to the chassis frame, all through rubber bushes.

NOTE:

The structure of this rear suspension is the same as that of the 4WD Model except the spring rate of the
rear leaf spring.

Also, servicing procedures of the rear suspension, such as removal, installation and maintenance, are the
same as the 4WD Model. Therefore, refer to the same section in GROUP 1.

1. Leaf spring 9. Shock absorber

2. Shackle plate inner 10. Bush

3. Shackie plate outer 11. Axie housing

4, Shackle bush 12. Axle shaft

5. Ubolt 13. Bearing

6. Spring bumper 14. Bearing retainer ring

7. Spring seat 15. Qil seal

8. Spring bush 16. OQil seal protector
Fig. 17-2-1
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17-3. MAINTENANCE SERVICES

Shock Absorber

1) Inspect for deformation or damage.
2) Inspect bushings for wear or damage.
3) Inspect for evidence of oil leakage.

Replace any defective part.

Fig. 17-3-1

WARNING:

When handling rear shock absorber in which

high-pressure gas is sealed, make sure to

observe the following precautions.

1) Don’t disassemble it.

2} Don't put it into the fire.

3) Don’t store it where it gets hot.

4) Before disposing it, be sure to drill a
hole in it where shown by an arrow in
the figure below and let gas and oil out.
Lay it down sideways for this work.

Drill hole with approx-
imately 3mm {0.12 in.)
diameter.

~

BT N

Cover with a vinyl envelope as
shown so that drill dust will
not scatter around.

Fig. 17-3-2
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L.eaf Spring and Bumper
1) Inspect leaf spring for crack, wear and damage.

NOTE:

Special attention must be paid to that part as
indicated by A" in figure below (where each
end of the shorter leaf contacts).

2) Inspect bumper for damage.
If found defective, replace.

Rear Wheel Bearing

1) Check wheel bearings for wear. When measur-
ing thrust play, apply a dial gauge to drum
center.

Thrust play Limit RearL 0.8 mm (0.03 in.)

Fig. 17-3-4

When measurement exceeds limit, replace
bearing.

2} By rotating wheel actually, check wheel bear-
ing for noise and smooth rotation. If it is
defective, replace bearing.



Front Wheel Bearing ’ 4) Shake wheel in the direction indicated by an

[Inspection] arrow in figure below to see if bearing rattles.

1) To check wheel bearings, jack up front end.
Spin wheel and check if it is spun smoothly
and is free from abnormal noise. If it isn't,
replace wheel bearing.

Fig. 17-3-7

5) If bearing rattles, check bearing preload with

Fig. 17-3-5 wheel and brake caliper & holder removed as

shown in figure below.

2) Upon completion of the check in above 1),
check each joint of steering system for
tightness, each ball stud of the steering link
as well as each kingpin for rattle. Then check
bearing as described below.

3) Shake wheel in the direction indicated by an
arrow in figure below to see if bearing rattles.

Fig. 17-3-8
Wheel bearing starting 2.0 —3.0kg
preload (4.4 — 6.6 1b)

If preload is not within the above specifica-
tion, adjust bearing preload according to

Fig. 17-3-6 following “adjustment”.
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[Adjustment]

1) After removing wheel bearing lock nut and
lock washer, tighten bearing nut (D to the
torque of 80 N.m (8.0 kg-m, 57.5 Ib-ft)
while spinning hub by hand. Next, loosen the
nut until the torque becomes 0 N-m (Q. kg-m,
0 Ib-ft}) and then tighten it again to tightening
torque specified below.

In this way, an appropriate bearing preload is
obtained.

.0—15.0N-m
Wheel bearing nut (O 1100 — 1.5 kg-m

tightening torque (7.5 — 10.5 Ib-ft)

Fig. 17-3-9 Special Tool (A} (Front Wheel Bearing
Nut Socket Wrench 0994 1-58010)

1. Wheel bearing lock nut

Fig. 17-3-10
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2) Be sure to insert lock washer after adjustment

and tighten lock nut @ to specified torque.
Then bend a part of lock washer toward bear-
ing nut (body side) and another part toward
lock nut {outside) so that these 2 nuts are
locked.

Wheel bearing lock nut 60 —90 N-m
(@tightening torque 6.0 — 9.0 kg-m
’ 9o {(43.5 — 65.0 |b-ft)

3) Recheck that bearing starting preload

@ Wheel bearing nut
@ Wheel bearing lock nut

Fig. 17-3-11

is
within specification.

4} Upon completion of adjustment, be sure to

install wheel hub cap, disc brake caliper &

holder and wheel.
Refer to “INSTALLATION" in this section.




King Pin

[Inspection and adjustment]

Where tapered roller bearings holding 2 kingpins
at each front wheel are in good and properly
preloaded (tightened} condition, there will be
no appreciable rattle of wheel. To check kingpins
and their tapered roller bearings, jack up the
front end and shake wheel to feel any rattle, as
shown in figure. If rattle is felt, eliminate it by
properly decreasing the shim thickness. The
shim is located between flanged part of kingpin
and knuckle.

Fig. 17-3-12

The above-mentioned method of making a shim
adjustment demands a high degree of skill on the
part of the serviceman. The alternative method
is to adjust shim thickness by referring to the
torque resistance which knuckle arm offers
when pulled in the condition shown in figure.
For this method, the reference torque value is

established as indicated below, and you are to
increase or decrease shim thickness to produce
this torque value.

NOTE:

After removing wheel and steering knuckle oil
seal and disconnecting tie rod end, this checking
and adjustment should be carried out.

1. Spring balance

Fig. 17-3-13

P

Before giving a test pull to knuckle arm with a
spring balance in the alternative method, install
a large amount of shims on each kingpin to lighten
preload on tapered roller bearing. Keep on reading
the torque, each time decreasing shim thickness
a little, and continue this process until specified
torque value is obtained. (This process protects
kingpins because it ensure that no excessive pull
will be applied to bearings at the onset.} If the
process fails to produce specified torque, that is,
if desired torque resistance does not occur even
when shim thickness has been reduced to zero
on each kingpin, it means that bearings or king-
pins are excessively worn and need replacement.

NOTE:

e Read spring balance indication when knuckle
arm begins to turn. In other words, you are
to read ‘‘starting torque.”

e When checking knuckle arm starting torque,
be sure to have axle hub oil seal removed and
tighten kingpin bolts to specified torque.

Knuckle arm starting | 1.0 — 1.8 kg {2.20 — 3.86 Ib)}
torgue (force}) without oil seal

0.1,05mm
{0.004, 0.02 in.)

Available sizes of
shim fork kingpins

Tightening torgue
for kingpin bolts
20 — 30 N-m
2.0 — 3.0 kg-m
145 — 215 tb-ft

Kingpin shim
Fig. 17-3-14

Upon completion of this check and/or adjust-
ment, be sure to connect tie rod end to steering
knuckle and instali oit seal retainer, oil seal, felt

packing oil seal cover and wheel.
Refer to “INSTALLATION" in this section.

1717



Steering Knuckle Oil Seal

The oil seal used at the spherical sliding joint
between knuckle and inner case accomplishes
additional purposes of keeping out road dust
and of acting as the damper for steering hand-
whee!l. As wear of this seal advances, its damping
effect decreases and thus makes front wheel
develop a tendency to ‘‘shimmy” not only that
road dust begins to creep into sliding clearance
to promote wear of spherical sliding surfaces.

The oil seal is an expendable item, and must be
replaced at regular intervals.

Fig. 17-3-15

[How to replace oil seal]
1) Remove 8 bolts securing joint seat, and dis-
place oil seal cover and felt packing inward.

Fig. 17-3-16
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2} Cut oil seal in place with scissors or a knife,
and take it off.

3) Cut replacement oil seal at one place with
scissors or a knife as shown in figure below.

4) Install the seat in oil sea! retainer, bringing
the cut portion to top side and locating it
about 30 degrees off the matching face of oil
seal retainer.

Fig. 17-3-17

5) Apply grease to inside of oil seal. Apply
sealing compound to mating face all around:
this is for preventing entry of water.

e SEALING COMPOUND “CEMEDINE"”
366E (99000-31090)

e SUZUKI SUPER GREASE H (99000-
25120)

Apply sealer

>

Qil seal \
é Dy
Retainer

Apply sealer

Apply grease

Fig. 17-3-18

6) Tighten joint seat securing bolts to specified
torque.



17-4. RECOMMENDED TORQUE SPECIFICATIONS

. Tightening torque
Fastening parts
N-m kg-m Ib-ft

Schackle pin nut 30 —556 30-55 220-395
Leaf spring nut 60 — 85 60-85 435 —61.0
Leaf spring U bolt nut 60 — 80 6.0 —8.0 435 —57.5
Wheel nut 80—110 80-110 57.5—-79.5
Front wheel hub cap 10-16 10-16 75-115
Kingpin upper & lower bolts 20-30 20-30 145 —-215
Joint seal bolt 8—-12 08-—-1.2 6.0-85

Front & rear shock absorber lower nut 35 — 55 35—-55 225 —3985
Front shock absorber upper lock nut 22 - 35 22-35 16.0 — 25.0
Front leaf spring bumper bolt 18 - 28 18—-28 13.5 — 20.0
Stabilizer bolt 70 — 90 7.0-90 51.0 - 65.0
Stabilizer nut 22 -35 22-35 16.0 — 25.0
Stabilizer mount bracket bolt 18 — 28 18—-28 13.6 —20.0
Front wheel bearing nut 10-15 10-1b 7.5—-10.b
Front wheel bearing lock nut 60 — 90 6.0 -9.0 43,5 —65.0
Rear differential oil drain piug 18 — 25 18-25 13.5 — 18.0
Rear differential oil filler & level plug 35 - 50 35-5.0 25.5 — 36.0
Wheel center cap bolt 10 - 16 1.0-1.6 75—-115
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175. REQUIRED SERVICE MATERIALS

MATERIALS

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUZUKI SUPER GREASE (A)
(99000-25010)

e Kingpin bearing.

Front wheel bearing.
Lip portion of front wheel bearing oil seal.

Lithium soap
grease containing

SUZUKI SUPER GREASE (H}

e Steering knuckle.

Lip portion of steering knuckle oil seal.

molybdenum (89000-25120)
disuifide
Thread lock SUZUKI LOCK CEMENT Kingpin bolt.
cement 1342 (09900-32050)
' Kingpin.
Sealing SUZUK! SEALING l‘o Lnatcrl\'mg s:r:‘;ces o:\sttlaermgiknuc:!e,
ealing COMPOUND 366E rake caliper holder, wheel spndie, an
compound (99000-31090) dust cover.

Steering knuckle oil seal retainer.

o Wheel hub cap.
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SECTION 18

STEERING SYSTEM

NOTE:
The same description of steering system structure and operation as well as its service in-
formation applies to the 2WD Model as the 4WD Model except the shape of the differen-

tial housing of the front axle housing. Therefore, when servicing the steering system of
the 2WD Model, refer to the same section in GROUP 1.

Steering wheel

. Steering upper shaft
. Steering lower shaft
. Tierod

. Drag rod

. Steering damper
Pitman arm
Steering gear box
Knuckie arm

©ONDO D WN

Fig. 18-1
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SECTION 22

SERVICE DATA

NOTE:

For the items not found in this section, refer to the same section in GROUP 1.

CONTENTS
221. SPECIFICATIONS . ... ..t it iininan e 22-1
222. SERVICEDATA ...... . iiiiiiiinnnnnns P .
22.1. SPECIFICATIONS i
Models
Convertible/Hard Top
item _
POWER TRANSMISSION
Clutch type Dry, single disc
Transmission type _“5-forward all synchromesh, 1 revers;e
Final reduction ratio {Differential} 3.727
fow 3.652
2nd 1.947
Transmission gear ratios 3rd 1423 -
4th 1.000
5th 0.864
reverse 3.466
Transfer gear ratios 1.409
low 19.177
2nd 10.224
Overall reduction ratios 3rd 7472
4th 5.251
i 5th 4537
reverse 18.201
WHEEL AND SUSPENSION
Tire size: front and rear P195/75 R15
front 140 kPa {1.40 kg/em?, 20 psi)
Tire pressure oar 140 kPa (1.40 kg/cm?, 20 psi)-unladen
180 kPa (1.80 kg/em?, 26 psi)-laden
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22-2. SERVICE DATA
SUSUPENSION
Item Standard Service Limit
< Front wheel bearing starting preload 20~30kg (4.4~6.6Ibs.)
g Rear wheel bearing thrust play 0.8 mm (0.03in.)
g S g
2 | Knuckle arm starting torque - kg (2.20 ~
P | (without oil seal) 1.0~18kg {2.20~ 3.98 |bs.)
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