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IMPORTANT

WARNING/CAUTION/NOTE

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

WARNING:
Indicates a potential hazard that could result

in death or injury,

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

NOTE:
Indicates special information to make maintenance
easier or instructions clearer,



FOREWORD

This SUPPLEMENTARY SERVICE MANUAL
contains those items on the structure, service
procedures, etc. that were modified for the FACE-
LIFT maodel produced in and after June 1991, I1s
applicability by body numbers is as follows.

For European/
Australian markets

X JSAEAA35800140001 X ~
X JSAEAB35500140001 X ~
X JSAEAF 35500140001 X ~
X JSAEAH35500140001 X ~

For other markets

AA345-200001 ~
AB348-200001 ~
AF348-200001 ~

When servicing a car with a body number after
the above listed numbers, refer to this Supple-
mentary Service Manual first.

If necessary information is not found in this
Supplementary Service Manual, refer to respective
Supplementary Service Manuals specified below
for Electronic Fuel Injection, 4WD and Sedan
models and also below specified Service Manual
for other models,

RELATED SERVICE MANUALS :
* SF413 Service Manual
99500-63B01
e SF413 Supplementary Service Manual for
Electronic Fuel Injection system
99501-63B01
¢ SF413 Supplementary Service Manual for
Sedan
99501-63B10
e SF413 Supplementary Service Manual for
4wWD 99501-63B20

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
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 without notice.
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MAINTENANCE AND LUBRICATION 0B-1

SECTION OB

MAINTENANCE AND LUBRICATION

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

CONTENTS
MAINTENANCE SCHEDULE ... ... ... i e e e 0B-1
MAINTENANCE SERVICE . .. ... . .. i e e e e e 08B-1
RECOMMENDED FLUIDS AND LUBRICANTS .. ... .. i i, 0B-1

MAINTENANCE SCHEDULE

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

Interval: at the same intervals respectively.

This interval should be judged by

odometer reading or manths, whichever Km (x1,000) | 10 20 30 40 50 60 70 80

comes first. Miles (x 1,000) | & | 12 | 18 | 24 | 30 | 36 | 42 | 48
Months 3] 12 18 24 30 36 42 48

CHASSIS AND BODY
Power steering (P/S) system | | ] i | 1 ] I | I I ! ] | I |

NOTE:
“I": Inspect and correct or replace if necessary

MAINTENANCE SERVICE

POWER STEERING (P/S) SYSTEM INSPECTION

1} Visually check power steering system for leaks or damage.
Repair or replace defective parts, if any.

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

NOTE:
Fluid level should be checked when fluid is cool.

3) Make sure that power steering belt deflects 8 — 10 mm {0.31 — 0.39 in.} with 10 kg (22 Ib} thumb
pressure applied on the midway point between the pulleys.
Also, visually check the belt for damage. If necessary, have the belt adjusted or replaced.

RECOMMENDED FLUIDS AND LUBRICANTS

Power steering fluid Automatic transmission fluid DEXRON-II




HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

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

mentioned in the FOREWORD of this manual.

o The blower motor installing position is different between the right-hand side steering car and the left-
hand side steering car. In either car, the motor is instailed on assistant seat side. The illustration in this
manual shows the left-hand side steering car.

CONTENTS
GENERAL DESCRIPTION ... ........ 1A-2 ON-CARSERVICE . .............. .. 1A-4
Heater ............... ... .. ... .. 1A-2 Heater Control Cables ............. 1A-4
Heater Control Operation .., .. ...... 1A-3 HeaterUnit ..................... 1A-5

RearDuct....................... 1A-7



1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION

HEATER

The heater and ventilation of this car consist of following parts.

Side ventilator outlet
Side defroster outlet
Center ventilator outlet
Floor outlet

Front defroster outlet
Heater unit

Air duct

Blower motor unit
Control lever

10. Defroster nozzle

11. Side demister duct

12. Center ventilator duct
13. Side ventilator duct
14, Qutside air

15. inside air

WoNOOELN

Fig. 1A-1



HEATER AND VENTILATION 1A-3

HEATER CONTROL OPERATION

Heater control panel is as shown below.

Lever A {Heater control lever)

Lever D {Fan lever)

> |

C l[“ )
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Lever C Lever B

{Temp. control lever)

{Fresh air control lever)

Fig. 1A-2



1A-4 HEATER AND VENTILATION

ON-CAR SERVICE

HEATER CONTROL CABLES

Heater unit

Heater blower motor unit
Fresh air control cable
Heater control cable

Air control cable

Control lever

Db W =

Fig. 1A-3

REMOVAL

1) Remove console box.

2) Remove asthray and ashtray upper plate.

3} Remove cigarette lighter.

4) Remove radio. (If equipped}

5) Remove controt lever knobs and control
panel garnish,

6) Remove control panel.

7) Disconnect lead wire from blower motor
switch at coupler,

8) Disconnect control cables from blower motor
unit and heater unit.

9) Remove control lever ass'y.

10} Disconnect control cables from control lever,

N
3\\§

)2
v

1

. Control cable
2, Clamp ‘

3. Control lever ass'y

—_

Fig. 1A-4

INSTALLATION

Install control cables by reversing removal
procedure, noting the following point.

After installing control cables to control levers,
move control [evers to such position as to pull
cables fully, then connect and clamp control
cables to heater unit and blower motor unit
levers as shown.

Fig. 1A-5

NOTE:
After installing control cables, be sure that

control knobs move smoothly and stop at proper
position.



HEATER AND VENTILATION 1A-5

HEATER UNIT

REMOVAL
1. Disconnect battery (—) leadwire, drain coolant
and disconnect 2 water hoses fram heater unit,
2. Remove instrument pane! as follows.
1} Remove console box.
2} Disconnect wires and cables from heater
and blower unit.
3} Remove steering wheel, steering column
unit and steering joint upper bolt,
{Refer to SECTION 3C.)
4} Remove front speaker covers and front
speakers {if equipped). '
5} Disconnect speedometer cable and remove
speedometer ass’y.
6) Remove engine hood opener,
7) Remove instrument panel member mount-
ing bolts.

)
( et
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g ]
2
1. Instrument panel
2. Instrument panel member
Fig. 1A-6

8} Remove instrument panel together with in-
strument panel member.
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1. 1nstrument panel

Fig. 1A-7

3. Remove heater unit,

. Bolt
2. Nut

Fig. 1A-8

4. Remove heater unit clips and screws to
separate heater unit.

Fig. 1A-9

1 1. Heater core

Fig. 1A-10



1A-6 HEATER AND VENTILATION

INSTALLATION

Install heater unit by reversing removal pro-
cedure, noting the following items.

1) Adjust control cables. {Refer to p. 1A-4)

2) Fill coolant to radiator.

NOTE:

* When installing each part, be careful not to
catch any cable or wiring harness.

¢ When installing steering shaft to steering shaft
joint, set front wheels (right and left) in the
straight ahead state and check to make sure
that steering wheel is also in that state.

» When fastening steering column ass'y to car
body, start with lower nuts on column and
then upper nuts. Be sure to tighten them to
specified torque. (Refer to SECTION 3C.}



HEATER AND VENT!ILATION 1A-7

REAR DUCT (If equipped)

1. Rear No. 1 duct
2. Rear No. 2 duct
3. Rear hose

Fig. 14-17

DESCRIPTION
Through the rear duct, air is drawn into the rear
seal foot space.

REMOVAL
1} Remove front seats.

NOTE:
‘If seat belt warning light is provided, disconnect
its switch wire,

2) Remove dash side trim and side sill front scuff
from both sides (right and left).

1. Dash side trim
2. Side sill front scuff

Fig. 1A-12

3) Remove console box.

4) Loosen instrument panel menber support
mounting screw/bolt.
Then move support in arrow direction as shown
below.

1. Rear No. 2 duct
\ 2. Instrument pane!
member support

Fig. 1A-13

5) Remove rear No, 2 duct.



1A-8 HEATER AND VENTILATION

6) Take off floor carpet till rear duct is totally
exposed.
7) Remove rear No. 1 duct and rear hoses.

INSTALLATION
Reverse removal sequence to install rear duct.
But note following point.

Refer to Section 9 for tightening torque for front
seat mounting bolts,



BUMPERS AND SHEET METAL 2-1

SECTION 2

BUMPERS AND SHEET METAL

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

mentioned in the FOREWORD of this manual.

CONTENTS

BUMPE RS . e 21

BUMPERS

NOTE:
Fasteners are important attaching parts in that they could affect the performance of vital components and

systems, and/or could result in major repair expense. They must be replaced with one of the same part

number or with an equivalent part if replacement becomes necessary.
Do not use a replacement part of lesser quality or substitute design. Torque values must be used as specified

during reassembly to assure proper retention of these parts,



2-2 BUMPERS AND SHEET METAL

FRONT BUMPER

Front upper bumper
Front lower bumper
Front bumper member
Bumper absorber {}f equipped)
Bumper side attachment
Bumper side stider

Bumper side holder

Bumper lower stay

Bumper bolt

PRENIPORLNS

Fig. 2-1

REMOVAL

1} Remove front fender lining.

2) Remove front turn signal lamps,

3} Remove bumper fitting bolts and nuts shown
in Fig. 2-2.

Fig. 2-2

4) Slide bumper {with bumper member) forward
to remove it.

INSTALLATION

1) Slide bumper onto bumper side attachments
on both fenders.

2) Use five bolts and four nuts to fix bumper in
position,




BUMPERS AND SHEET METAL 2-3

REAR BUMPER (For Hatch-Back model)

Rear upper bumper

Rear lower bumper

Rear bumper member

Bumper absorber (If equipped)
Bumper attachment

Bumper side slider

Bumper side holder

Member seal

Sumper bolt

N A

Fig. 2-3

REMOVAL

1) Remove rear garnish and then detach rear 2} Disconnect coupler of licence plate light.
combination lights (R & L} from body with-
out disconnecting coupler of combination
rights,

1. Coupler

Fig. 2-5

1. Screws
2. Garnish
3. Combination lights

Fig. 24




2-4 BUMPERS AND SHEET METAL

3) Remove rear bumper bolts and nuts shown

in figure below.
To remove nut “A”, removal of back panel

inner trim is prereguiste,

Fig, 2-6

4} Temporarily install rear combination lights in
position with screws.

5)Slide bumper {with bumper member) back-

ward to remove it.

Fig. 2-7

INSTALLATION

1} Insert side sliders (R & L) of fenders and
tighten bumper boits and nuts.

2} Connect coupler of licence plate light securely.

3} Install combination lights (R & L} and then
rear garnish,



BUMPERS AND SHEET METAL 2.5

REAR BUMPER (For Sedan model)

. Rear upper bumper

. Rear lower bumper

Rear bumper member

Bumper absorber (If equipped)
Bumper attachmant

Bumper side slider

Bumper side holder

Member seal

- Bumper bolt

CHNDI AW

Fig. 2-8

REMOVAL
1) Remove mud flaps. {If equipped)
2) Remove bumper fitting nuts shown in Fig, 2-2.

3} Slide bumper (with bumper member) back-
ward to remove it.

INSTALLATION

1) Slide bumper onto side attachments on both
fenders.

2} Install removed parts in reverse order of
removal.



POWER STEERING (P/S) SYSTEM (If equipped) 3B1-1

SECTION 3B1

POWER STEERING (P/S) SYSTEM
(If equipped)

NOTE:

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

e For items related to the rack and pinion, if not included in this section, refer to SECTION 3B MANUAL
RACK AND PINION of the Service Manual mentioned in the FOREWORD of this manual,

CONTENTS

GENERAL DESCRIPTION . ... e e e e e e 3B1- 2
CONSTRUCTION AND OPERATION .. . ... i it e e e e e 3B1- 4
Steering Gear BOX .. e e e e e e 3B1- 4
Power Steering (P/S) PUMD ... . e e e 3B1- 8

D AGN OIS . .. e e e e e e 381-10
ON CAR SERVICE ... e e e e e e e e e e 3B1-12
F 4« T=T 2 (o ] 3B1-12
Steeringwheel play ... ... .. e e e 3B1-12
S NG T oI e L L L e e e e 3B1-12
Power steering fluid level . ... .. ... . . i it e e 3B1-13
Power steering Delt 1eMSION . . o i ittt it it e e i e i 3B1-13
Power steering belt tension adjustment .. ....... ... . it i . 3B1-13

o[V oI = o N 3B1-13
Fluid leakage ... ..o it e e e e e 3B1-14
Hydraulic pressure in P/S CirCUIt .. .o vttt i ittt et e ettt eeneann 3B1-15
STeRriNG raCK BOOT . ... i i i e e e e e 3B1-16

Tie rod end DoOt .. ... . e e e e e e e 3B1-17
Steering shaft Joint . . ... . e e 3B1-17

Air Breeding Procedure . ... ... e e e e 3B1-17
Remove and Install Tie Rod End ... .. ittt it e e et e e 3B1-17
Remove and Install Power Steering Gear BoX .. ...ttt it it it eannn 3B1-19
Remove and Install Power Steering PUmD . ... .. ittt it e ettt e enn 3B1-26

SPE I AL TOOLS . .. i it et e e e e e e 3B1-32



3B1-2 POWER STEERING {P/S} SYSTEM (If equipped)

GENERAL DESCRIPTION

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

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

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

There are two types of this system: one for the RH steering model and the other for the LH steering model.

For LH-steering model

\

1. Power steering gear box
2. Power steering pump
3. Qil tank

Fig. 3B1-1-T Power Steering System Layout

Power steering pump g
Valve section

Oil tank ] L — T 1]
Rack
Pinicn

6

. Cylinder

oabkwN -~

Fig. 3B1-1-2 Hydraulic Pressure Circuit



POWER STEERING {P/S) SYSTEM (!f equipped} 3B1-3

For RH-steering model

1. Power steering gear box
2. Power steering pump
3. Qil tank

Fig. 3B1-2-1 Power Steering System Layout

1. Power steering pump 4. Rack 6
2. Spool valve 5. Pinion
3. Oiltank 6. Cylinder

Fig. 3B1-2-2 Hydraulic Pressure Circuit



3B1-4 POWER STEERING (P/S) SYSTEM (If equipped}

CONSTRUCTION AND OPERATION
STEERING GEAR BOX

o For LH steering model

The steering gear box consists of two sections: one including a cylinder and the other a valve. Main con-
ponents of the cylinder section are a gear box, a rack and a tube and those of the valve section are a valve
case, a sleeve and a stub shaft. The sleeve is linked with the pinion through a pin and the valve and stab
shaft are integrated into one unit, Then the pinion and the stub shaft are linked to each other by means of
the torsion bar.

Thus, when the stub shaft moves, the valve changes its position, thereby switching the hydraulic passage
from the pump to the cylinder to help steering operation.

When turning the steering wheel feels heavy due to P/S fluid leakage or for some other reason (i.e., when
in the manual steering mode), the stub shaft and pinion are in direct linkage and the force is output direct-
ly through the pinion and rack.

777, {/

Pin

Stub shaft
Torsion bar
Sleeve
Bearing
Pinion
Gear box
Rack
Ferrule

10. Valve case

1

CONDO A LN

“a'': Valve operating angle

Section A-A Section B-B

Fig. 381-3-1 Steering Gear and Valve Unjt



POWER STEERING (P/S) SYSTEM (If equipped) 3B1-5

WHEN STEERING WHEEL HELD AT STRAIGHT POSITION
When the steering wheel is not turned, the valve is held at the neutral position by the torsion bar and the
fluid from the pump flows through the valve back to the tank.

: Pump port

: Tank port ]

: Right eylinder port .

. [ Cylinder
: Left cylinder port g section

Pump i [ = 1
Tank

R ol B

Fig. 3B1-4 Hydraulic Pressure Circuit When Steering Wheel at Straight

WHEN STEERING WHEEL TURNED (to the right)

Turning the steering wheel clockwise will cause the stub shaft to turn clockwise, twisting the torsion bar.
Then the valve is switched to allow the fluid pressure to be applied to the cylinder which then pushes the
rack.

As the rack moves, the pinion turns clockwise to actuate the torsion bar which then causes the valve to
return to the neutral position. This is called the feed back operation of the power steering system.

: Pump port

: Tank port

: Right eylinder port
: Left cylinder port

Cylinder
section

Pump
Tank

Mo DT

Fig. 3B1-5 Operation When Steering Wheel Turned to the Right



3B1-6 POWER STEERING (P/S) SYSTEM {if equipped)

¢ For RH steering model

The steering gear box contains a gear, valve and cylinder sections. The gear and valve section consist of a
valve case, spool valve, lever, pinicn and other parts. There are two bearings to support the pinion in the
gear case whose section is an oblong hole so that the bearing and pinion shaft can move to the right and
left. And as the pinion shaft moves, the spool valve moves in the same direction, for they are connected.
Such valve movement opens and closes the hydraulic pressure passage from the pump to either right or
left cylinder port to assist the steering operation.

Z

“~ 3 \/ T

A Section A — A

Iy

Valve case
Spool valve
Lever
Pinion
Bearing
Gear case
Rack
Bearing
Spring pin
Spring

COINoO RN~

-

SectionB — B SectionC —C

D: Play

11. Bearing
12. Gear case
13. Pinion

Fig. 3B1-3-2 Steering Gear and Valve Unit



POWER STEERING (P/S) SYSTEM (If equipped) 3B1-7

WHEN STEERING WHEEEL HELD AT STRAIGHT POSITION
When the steering wheel is not turned in either way, the spool valve is kept at its neutral position by the
spring force and the hydraulic pressure from the pump passes through the short circuit.

O

2\‘1_1“——T i

Valve section

P Pump port

T: Tank port I i . .
R: Right cylinder port L 1 Cylinder section
L: Left cylinder port B

1. Pump

2, Tank | 1 T ]

3. Spool valve

Fig. 3B1-4 Hydraulic Pressure Circuit When Steering Wheel at Straight Position

WHEN STEERING WHEEL TURNED (to the right)

Turning the steering wheel to the right causes the pinion shaft to move to the right by the amount equal
to the play in the oblong hole provided in the periphery of the bearing. At the same time, the spool valve
moves to the right through the lever, allowing hydraulic pressure to flow into the cylinder and push the
rack shaft. When the force in the rotation direction of the pinion is released, the spool valve is returned to
its neutral position by the reaction of the spring, thus shutting off the hydraulic pressure to the cylinder.

Valve section

. Pumngp port

: Tank port

: Right eylinder port

: Left ¢ylinder port
Pump
Tank

. Spool valve

. Rack shaft

Cylinder section

HWN = DA D

Fig. 381-5 Operation When Steering Wheel Turned to the Right



3B1-8 POWER STEERING (P/S) SYSTEM (If equipped)

POWER STEERING (P/S) PUMP

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

P/S pump body

(built-in relief valve)
Shaft

Pulley

Préssure switch
. Cylinder
Rotor

Vane

Cover

OONPNEW Mo

. Flow control valve ass'y

Fig. 3B1-6 Components of P/S Pump

pressure

Model Vane type
Discharge rate 5.1 em? frev
Hydraulic 4900 kPaz
Hydraulic pressure 50 ka/em
711 psi

control Control Flow control valve
device Relief valve
Specified fluid DEXRON-I A/T fluid
600 — 650 cm®
Capacity {1.27/1.06 —1.37/1.14
US/Imp. pt)

ldle-up system

Idle-up function performed
when hydraulic pressure in
P/S pump rises higher than
following vaiue.
1470 - 1960 kPa
15 — 20 ka/cm?
213 — 284 psi

P/S pump pulley

A/C compressor pulley
Tension pulley

Crank pulley

PN~

Fig. 3B1-7 P/S Pump Layout {Vehicle with A/C)



POWER STEERING (P/S) SYSTEM (If equipped) 3B1-9

FLOW CONTROL VALVE

As the discharge rate of the P/S pump increases
in proportion to the pump revolution speed, a
flow control valve is added to control it so that
the optimum amount of fluid for steering opera-
tion is supplied according to the engine speed
(driving condition).

Described below is its operation at different
engine speed.

When ldling

The fluid discharged from the pump is supplied
through the clearance around the rod in orifice
A1 to the gear box.

1. Rod 2

2. Crifice Al
3. To gear box

4. From pump
B. To pump

Fig. 381-8 Operation of Flow Controf Valve
{When Idling)

When Running at Low Speed

As the engine speed rises, the pump discharge
rate increases and causes a pressure difference to
occur between both ends of the orifice (P1 —
P2). Thus the pressure exceeding the flow cont-
rol spring force pushes the flow control valve to
the right in the below figure, making the opening
in the orifice narrower through which only a
necessary amount of fluid is fed to the gear box
and the excess fluid is returned to the pump.

Increase in engine speed

1. Flow control valve
2. Flow control spring

Fig. 3R 1-8 Operation of Flow Control Valve
{When Running at Low Speed)

When Running at High Speed

As the engine speed rises higher, opening in the
orifice is made narrower and fluid flow to the
gear box reduces. As a result, hydraulic pressure
application is slow at the start of the steering
whee! turn, This provides straight-ahead stability
to suit the driving condition with the steering
wheel operated near its neutral position.

Fig. 3B1-10 Operation of Flow Control Valve
{(When Running at High Speed)

RELIEF VALVE

The relief valve iocated in the flow control valve
controls the maximum hydraulic pressure,

The steel ball in the relief valve is under the hy-
draulic pressure in the circuit coming through
orifice A2. When the steering whee! is turned
and the hydraulic pressure increases higher than
4900 kPa {50 kg/cm?, 711 psi), it compresses
the relief spring to push the steel ball which then
allows the fluid to flow to the P/S pump.

Such relief valve operation causes a pressure dif-
ference to occur between chambers A and B.
Then the flow control valve moves to the right
to make opening in orifice A1 narrower, main-
taining the hydraulic pressure constant,

A b=l

et

e
I, - W]

g ISV Ly =

Orifice A2

Relief valve spring
Steel ball
Chamber A
Chamber 8

Fig. 3B1-11 Operation of Relief Valve

Ll




3B1-10 POWER STEERING (P/S) SYSTEM (If equipped)

DIAGNOSIS

Condition

Possible Cause

Cotrection

Steering wheel feels
heavy {at low speed)

1. Fluid deteriorated, low viscocity,
different type of fluid mixed

2. Pipes or hoses deformed, air entering

through joint

3. Insufficient air purging from P/S

circuit

4. P/S belt worn, lacking in tension

5. Tire inflation pressure excessively low

6. Front end alignment maladjusted

7. Steering wheel installed improperly
{twisted)

8. Bind in tie rod or tie rod end ball joint
9. P/S pump hydraulic pressure fails to

increase

10. P/S pump hydraulic pressure increases

but slowly

NOTE:

Replace fluid.
Replace defective part.
Purge air.

Adjust belt tension or replace
belt as necessary.

Inflate tire.

Check and adjust front end
alignment,

Install steering wheel correctly.

Replace defective part.
Replace P/S pump.

Replace P/S pump.

Make sure to wartm up engine fully before measuring hydraulic pressure from

pump.

Steering wheel feels
heavy momentarily
when turning it to the
left {right)

1. Air drawn in due to insufficient
amount of fluid

2. Slipping P/S belt

3. Refer to check items 9 and 10 in above

section

Add fluid and purge air.

Adjust belt tension or replace
belt as necessary.

No idle-up

1. P/S pressure switch defective

Replace P/S pressure switch.

Poor recovery from
turns

NOTE:

To check steering wheel for recovery, with car running at 22 mile/h (35 km/h},
turn it 90° and let it free. It should return more than 60°.

1. Deformed pipes or hoses
2. Steering column installed improperly
3. Front end alignment maladjusted

4. Ball joints binding

5. Refer to items 9 and 10 in above
section

Replace defective part.
Install steering column correctly.

Check and adjust front end align-
ment.

Replace defective part.




POWER STEERING (P/8) SYSTEM (If equipped) 3B1-11

Condition

Possible Cause

Correction

Vehicle pulls to one
side during straight
driving

1. Low or uneven tire inflation pressure

2. Front end alignment maladjusted

3. Malfunction of control valve in gear
box

4. Refer to check items 9 and 10 in
previous page

Inflate tires to proper pressure
or adjust right & left tires infla-
tion pressure.

Check and adjust front end
alignment.

Replace gear box.

Steering wheel play is | 1. Loose steering shaft nut Retighten.
E;%ZZ:‘: vehicle 2. Loose linkage or joints Retighten.

3. Loose gear box fastening bolt Retighten.

4, Front wheel bearing worn Replace wheel bearing.
Qil leakage 1. Loose joints of {hydraulic pressure) Retighten.

pipes and hoses
2. Deformed or damaged pipes or hoses

Replace defective part.

Abnormal noise

NOTE: (For RH steering model)

Some sound may be heard through steering column when turning steering
wheel with vehicle at a stop but it is not an abnormal noise but operating

sound of valve in gear box.
1. Air drawn in due to insufficient
amount of fluid

2, Air mixed into fluid from pipes or
hoses

. Stipping {loose) P/S belt

. Worn P/S belt

. Loose gear box fastening boit
. Loose linkage or joints

~N oA W

. Pipes or hoses in contact with part
of vehicle body

. Vanes of P/S pump defective

O

. Malfunction of control valve in gear
box

10. Bearing of P/S pump shaft defective

Add fluid and purge air.
Replace pipes or hoses.

Adju'st belt tension,
Replace belt.
Retighten boits.

Retighten.
Install pipes and hoses correctly.

Replace pump.
Replace gear box.

Replace pump.




3B1-12 POWER STEERING (P/S} SYSTEM (If equipped)

ON CAR SERVICE

INSPECTION

STEERING WHEEL PLAY

e With engine stopped, check steering wheel play
as follows. Move steering wheel from its
straight-ahead position lightly in both direc-
tions and measure distance along its circum-
ference it must be turned before wheels start
to move. It should be within below specifica-
tion.

Less than

Steering wheel play 30 ram (1.2 in.)

Fig. 3B1-13 Checking Fluid Temperature
e Check steering wheel for looseness or rattle

by trying to move it in its shaft direction and

lateral direction.

4) With engine idling, measure steering force by
pulling spring balancer hooked on steering
wheel in tangential direction.

Less than

Steering force 40 kg (8.8 Ib)

Fig. 3B1-12 Steering Wheel Play

STEERING FORCE

1) Place vehicle on level road and set steering
wheel at straight-ahead position.

2)Check that tire infilation pressure is as spe-

cified. {Refer to tire placard). Fig. 381-14 Checking Steering Force
3) Start engine and keep it running till power

steering fluid is warmed to 50 to 60°C (122

to 140° F).



POWER STEERING (P/S) SYSTEM (If equipped} 3B1-13

POWER STEERING FLUID LEVEL

With engine stopped, remove oil tank cap and
check fluid level indicated on level gauge, which
should be between MAX and MIN marks.

If it is lower than MIN, fill fluid up to MAX
mark.

NOTE:

¢ Be sure to use A/T fluid DEXRON-H.

¢ Fluid level should be checked when fluid is
cool,

Fig. 3B1-15 Checking P/S Fluid Level

POWER STEERING BELT TENSION

e Check that belt is free from any damage and
properly fitted in pulley groove.

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

Deflection of P/S
helt (A)

8 — 10 mm
{0.31 —0.39in.)

£/8 pump pulley
A/C compressor pulle
{if equipped)
Crankshaft pulley
Tension pulley 4
Water pump pulley

. Generator

Fig. 3B1-16 Checking P/S Belt Tension

[P

oo s

POWER STEERING BELT TENSION

ADJUSTMENT

1. Remove splash cover and loosen tension nut.

2. Adjust belt tension. With A/C equipped vehi-
cles, turning tension bolt counterclockwise
causes pulley to rise, increasing belt tension.
With A/C non-equipped vehicles, turning
tension bolt clockwise causes pulley to lower,
increasing belt tension. [n both cases, turning
tension bolt in the other way decreases belt
tension.
Be sure to tighten tension nut after adjusting
belt tension,

Vehicle with A/C

. Tension pulley
{without groove)
. Tension bolt

. Tensgion nut

. Belt

Tension

Loosen

. Tension pulley
{with groove)

. Tension bolt

. Tension nut

. Belt

Fig. 3B1-17 Adjusting P/S Belt Tension

IDLE UP SYSTEM

With air conditioner turned OFF (if equipped),
turn steering wheel and check that engine idling
speed is not slowed down even when load is
imposed on engine by P/S pump.



3B1-14 POWER STEERING (P/S) SYSTEM (I equipped)

FLUID LEAKAGE
Start engine and turn steering wheel fully to the right and left so that maximum hydraulic pressure is
provided. Then visually check gear box, P/S pump and oil tank themselves and each joint of their connect-

ing pipes for leakage.

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

For LH steering model

77

v

T

BN oo

%
/

For RH steering model

:’*"ir((((((@m-......,., _

1. Steering gear box
2. P/8 pump
3. Oil tank

Fig. 381-18 Check for Fluid Leakage



POWER STEERING (P/S) SYSTEM {If equipped) 3B1-15

HYDRAULIC PRESSURE IN P/S CIRCUIT

1. After cleaning joint of high pressure hose and
oil pump thoroughly, disconnect it and install
oil pressure gauge, oil pressure gauge attach-

60°C
ment and hose (Spare part). {140°F)
CAUTION: | U' H23er)

Take care not to cause damage to aircon-
ditioner condenser during service operation.

Fig. 381-20 Checking Fluid Temperature

4. Back pressure check
Check back pressure by measuring hydraulic
pressure with engine idling and hands off
steering wheel.

5
(2.0 — 2.7 kg-m)
—% (1252195 Ib-ft) Lower than
Back pressure 980 kPa
1 {10 kg/cm?, 142 psi)

, LID: When back pressure is higher than 980kPa

7 (10 kg/em?, 142 psi), check control valve
. P/§ pump . .
. Qil tank and piping for clogging.

. Oil pressure gauge (09915-77410)

. Qil pressure gauge attachment (08915-77430)
. Hose (Spare part: 49221-70C10)

. High pressure side

. P/S gear box

Fig. 3B1-19 Setting Oil Pressure Gauge

~O G AW =

2. Bleed air. (Refer to AIR BLEEDING PRO-
CEDURE.)

3. With engine idling, turn steering wheel and
warm up engine till temperature of fluid in
tank rises to 50 — 60°C (122 — 140°F).

Ol tank

Gauge valve (open}

Qil pressure gauge (09915-77410)
P/S pump

P/S gear box

High pressure side

Low pressure side

HoghonN =

Fig. 3B1-21 Checking Back Pressure



3B1-16 POWER STEERING (P/8) SYSTEM (if equipped)

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

4400 — 6400 kPa
{45 — 65 kg/cm?)
(640 — 924 psi)

Relief pressure

& When it is higher than 6400 kPa (65 kg
fcm?, 924 psi), possible cause is malfunc-
tion of relief valve,

Replace steering gear box comp.

e When it is lower than 4400 kPa (45 ka/cm?,
640 psi), possible cause is either failure of
P/S pump or settling of relief valve spring.

CAUTION:
Be sure not to close gauge valve for longer
than 10 seconds.

S,

Qil tank

Gauge valve (shut)
Qil pressure gauge
P/S pump

P/S gear box

SohwN

Fig. 3B1-22 Relief Pressure Check

Next, open gauge valve fully and increase engine
speed to about 1,500 r/min, Then turn steering
wheel to the left or right fully and take reading
of relief pressure,

4400 — 6400 kPa
(45 — 65 kg/cm?*)
{640 — 924 psi)

Relief pressure

e When it is lower than 4400 kPa {45 kg/cm?,
640 psi), possbile cause is failure in steering
gear box,

Replace gear box.

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

/

5
Qil tank
Gauge valve {open)
Qil pressure gauge
P/S pump
. P/S gear box

Fig. 387-23 Relief Pressure Check

WM

STEERING RACK BOOT

Check boot for crack and damage which, if any,
means possibility of rusty gear, entry of dust or
lack of grease. Aiso, check if any of such faulty
conditions exists.

Fig. 381-24



POWER STEERING (P/S) SYSTEM (If equipped) 381-17

TIE ROD END BOOT
Check boot for crack and damage and if any, re-
place it with a new one,

Fig. 3B1-25

STEERING SHAFT JOINT

Check each shaft joint for wear, breakage and
any other damage and if any, replace it with a
new one,

Fig. 381-26

AIR BLEEDING PROCEDURE

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

2. Fill oil tank with fiuid up to specified level,
Then turn steering wheel to the right and left
for 3 or 4 times.

3. After running engine at idling speed for 3 to
b seconds, stop it and add fluid to satisfy spe-
cification,

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

b. With engine running at idling speed, repeat
stop-to-stop turn of steering wheel till all
foams in oil tank are gone.

NOTE:

Make sure to bleed air completely. If air remains
in fluid, P/S pump may make humming noise or
steering wheel may feel heavy,

6. Finally check to make sure that fluid is filled
to specified level.

REMOVE AND INSTALL TIE ROD
END

REMOVAL
1. Jack up vehicle and remove whes!.
2. Remove split pin and tie rod end castle nut.

. Tierod end
. Knuckle

. Castle nut
. Split pin

Fig. 381-27 Tie Rod End

3. Using special tool, remove tie rod end from
knauckle,

1. Tie rod end remover (09913-65210)
Fig. 3B1-28 Removing Tie Rod End




3B1-18 POWER STEERING (P/S) SYSTEM (If equipped)

4. To facilitate adjustment after installation, put
a mark on tie rod thread indicating position
of tie rod end lock nut. Then locosen lock nut
and remove tie rod end from tie rod.

i. Tierod
2. Mark
3. Lock nut
4, Tierodend
Fig. 3B81-29
INSPECTION

Tie-rod End Ball Joint

Inspect for play in tie-rod end ball joint. If
found defective, replace.

1. Tie rod end ball joint
Fig. 381-30 Inspection of Ball Joint

INSTALLATION

4

Tie rod
Mark

Lock nut
Tie rod end
. Knuckle
‘Castle nut
Split pin

S
'E*s@\

Nog k=

6
7

Fig. 381-31

1. Install tie rod end lock nut and tie rod end to
tie rod. Tighten lock nut to mark on tie rod
thread.

2. Install tie rod end to knuckle, Tighten castle
nut till holes for split pin are aligned but within
specified torque range.

N-m kg-m b-ft
Tightening torque

30 - 55 [3.0-5.5]22.0—-39.5

3. Bend split pin as shown in figure,

1. Castle nut
2. Split pin

Fig 3B1-32 Tightening Castfe Nut

4. Check that proper amount of toe-in is obtained.
(Refer to FRONT WHEEL ALIGNMENT.)

5. After confirming proper amount of toe-in,
tighten tie rod end lock nut to specified torque.

N-m kg-m Ib-ft
35 55 |36—-55(25.5—39.5

Tightening torque

Fig. 381-33 Tightening Lock Nut

6. After installing wheels, lower car and tighten
wheel nuts to specified torque.



POWER STEERING (P/S) SYSTEM (If equipped) 3B1-19

REMOVE AND INSTALL POWER STEERING GEAR BOX
POWER STEERING GEAR BOX COMPONENTS

For LH steering model

17
1. Steering gear 12.
2. Steering pinion side mount 13.
3. Steering rack side mount 14.
4. U-packing 15.
5. O-ring 16.
B. Gasket 17.
7. Pipeass'y A 18.
8. Pipeass'y B 19.
9, Ferrule 20.
10. Pressure pipe 21.
11. Return pipe

Rack side bracket
Pinion side bracket
Steering boot

Rack boot wire
Rack boot clip
Steering tie rod end
Boot set

Clip

Tie rod

Tie rod lock washer

NOTE:
Component enclosed in broken line
cannot be disassembled.

Fig. 3B1-34 Exploded View of Power Steering Gear Box




3B1-20 POWER STEERING (P/8) SYSTEM (If equipped)

STEERING GEAR BOX

Removal

1. Loosen steering shaft upper joint bolt {but it
must not be removed).

2. Remove lower joint bolt and separate pinion
and lower joint.

1. Steering shaft upper joint bolt
2, Steering shaft lower joint bolt

Fig. 381-35 Removing Joint Bolt

3. Jack up vehicle and remove both right and
left wheels.

4. Remove split pin and then remove tie rod cas-
tle nut from steering knuckle.

1. Steering knuckle
2, Castle nut
3. Split pin

Fig. 381-36

5. Using special tool, remove tie rod end from
knuckle.

1. Knuckle
2. Tierod end
3. Tie rod end remover {09913-65210)

Fig. 3B1-37 Removing Tie Rod End

6. Remove exhaust pipe.

7. For A/T model:
Remove engine rear torque rod with torque
rod bracket,
For M/T model:
Disconnect both gear shift control shaft and
extension rod at their transmission side.

8. Remove all pipes from steering gear box.

1

High pressure pipe
Low pressure pipe
Pipe ass’y A
Pipe ass'y B

FETEREN

Fig, 381-38 Removing Pipes

9. Remove steering gear box mounting bolts and
then remove steering gear box from car.




POWER STEERING {P/S) SYSTEM (If equipped) 3B1-21

Installation OIL SEAL
Reverse removal procedure for installation of Removal
steering gear box. 1. Remove gear box from car.

Refer to item STEERING GEAR BOX.
2. As shown below, move boot so that joint sec-
tion of tie rod and steering rack is exposed.

Tightening torque
Nm kg-m Ib-ft

Gear box mounting

20—30120~-~3011456-215
bolt
For Sp&C!f.IC t]ght.enmg ‘Forgue for: each part, refer i—%-m‘((((((
to respective section as indicated in below table, i'." v \
® Rear torgue rod bolt 1. Tie rod
® Rear torque rod bracket bolts SECTION 6A g gf:tﬁng rack
® Gear shift control shaft "
Fig. 3B1-
bolt/nut SECTION 7A . 3B1-59
® Extension rod nut
® Exhaust pipe bolts and nut: K . . .
xNaust bipe poTs ane s SECTION & 3. Remove tie rod with tie rod end from gear
¢ (Castle nut b
ox as shown below.
® Steering shaft lower joint bolts SECTION 3B
3
e Tighten flare nuts to specified torque. 4
N-m kg-m Ib-ft
YA 40 — 50 |4.0—5.0|29,0 - 36.0
“gr 30-4013.0-40(220-285
Her 20 —30 (20-30;145-215

Tie rod

Steering rack
Aluminium plate
Vise

BN

Fig. 3BT40

4. Using special tool, remove box.

1. Box
2. Ring nut wrench 1
{08917-23610)

. Gear box

Fig. 3B71-38-1

NOTE:
After installation, be sure to fill A/T fluid
(DEXRON-II) and bleed air.

Fig. 3B71-41

5. Remove O-ring and/or U-packing.



3B1-22 POWER STEERING (P/S) SYSTEM (If equipped)

Installation
Reverse removal procedure to install oll seals
noting following points.

e Apply SUZUKI SUPER GREASE E to O-ring
and U-packing of box and install them in-
to groove in box.

1. O-ring
2. U-packing
3. Box

Fig 3B1-42

¢ Tighten box and tie rod to specified torque.

Tightening torque N.m kg-m Ib-ft
for box 40 —50 |4.0—-5.0[29.0 —36.0
Tightening torque | o 2 |5.0-8.0|43.5-575
for tie rod

o Make sure to use new tie rod lock washer and
caulk it after installation.



POWER STEERING (P/S) SYSTEM (if equipped) 3B1-23

For RH steering model

Right steering gear
Steering pinion-side mount
Steering rack-side mount
UJ-packing

. Q-ring

. Oil seal

. Pipe ass'y A

. Pipe ass'y B

. Ferrule

10. Power steering cover

11. Steering gear case packing
12. Pinion side bracket

13. Rack side bracket

14, Steering boot

CONGAPWNS

15. Rack boot wire NOTE:

16. Rack boot clip .

17. Tie rod end Component enclosed in broken
18. Boot set line cannot be disassembled.
19. Clip

20, Steering tie rod
21. Tierod lock washer

Fig. 3B1-34 Exploded View of Power Steering Gear Box



3B1-24 POWER STEERING (P/S) SYSTEM (!f equipped)

STEERING GEAR BOX

Removal

1. Loosen steering shaft upper joint bolt {but it
must not be removed).

2. Remove lower joint bolt and separate pinion
and lower joint.

1. Knuckie
2. Tierodend
3. Tierod end remover {G9913-65210}

Fig. 381-37 Removing Tie Rod End

6. Remove high pressure pipe and low pressure
pipe from steering gear box.

1. Steering shaft upper joint bolt
2. Steering shaft lower joint boit

Fig. 3B1-35 Removing Joint Bolt

3. Jack up vehicle and remove both right and
left wheels.

4. Remove split pin and then remove tie rod cas-
tle nut from steering knuckle,

1. High pressure pipe
2. Low pressure pipe
3. Pinion side bracket

Fig. 381-38 Removing Pressure Pipe

7. Remove steering gear box mounting bolts and
then remove steering gear box from vehicle.

Installation
1. Steering knuckle Reverse removal procedure for installation of
2. Castle nut steering gear box.
3. Split pin
Fig. 381-36 Tightening torque
N-m kg-m lo-ft
bG:ftr box mounting | 5 _ 30 |2.0-3.0{14.5-21.7
5. Using special tool, remove tie rod end from
Castle nut 30 -55 |3.0~-55}21.7-39.8
knuckle.
Joint bolt 20 -30 (2.0-3.0|145-21.7

NOTE:

After instaliation, be sure to fill A/T fluid
(DEXRON-II) and bieed air.




POWER STEERING (P/S) SYSTEM (If equipped) 3B1-25

OIL SEAL

Removal

1. Remove gear box, tie rod end and tie rod.
2. Using special tool, remove box.

1. Box

2. Ring nut wrench (08917-23610)

Fig. 381-39 Removing Box

3. Remove oil seal by using screwdriver or the
like,

1. Pinion shaft
2, Qil seal

Fig. 381-40 Removing Oil Seal

NOTE:
Use care not to damage pinion shaft with screw-
driver.

Installation

Reverse removal procedure, noting the following.

e Apply SUZUKI SUPER GREASE E to inside
and outside of oil seal lip and press-fit it till
its upper surface becomes flush with end face
of steering gear case.

NOTE:

e Cover serrated part of pinion shaft with vinyl
tape or the like so as to prevent damage to oil
seal lip,

e Use care not to allow oil seal lip to turn over,

2 2
1 \\2
2
]
/]
%
/
%
7 3
4
1. Pinion shaft
2, Bearing installer
3. Oil seal
4. End of steering gear case

Fig 3B1-41 Press-fitting Qif Seal

e Apply SUZUKI SUPER GREASE E to O-ring
and U-packing of box and install them in-
to groove in box.

1. O-ring
2. U-packing
3. Box

Fig. 3B1-42 Installing U-packing



3B1-26 POWER STEERING (P/S) SYSTEM (If equipped)

REMOVE AND INSTALL POWER STEERING PUMP

Components (For LH steering model)

Power steering pump assembly
Puliey set

Connector et

Terminal set {Including pressure switch)
Seal set

Power steering bracket assembly
Pump bracket

Power steering oil tank

Qil tank bracket

10. Belt tension pulley

11. Bett tension pulley bolt

12. Belt tension bolt

13. Power steering belt

LN AL

. High pressure pipe

. Low pressure pipe

. Pipe clamp

. High pressure hose
Low pressure hose No,
Low pressure hose No,

. Low pressure hose No
. Low pressure hose No
. Qil tank stay

Bushing

. Hose
. Clamp

. 1 clamp
. 2 clamp

Fig. 3B1-43 P/S Pump Components




POWER STEERING (P/S) SYSTEM (If equipped) 3B1-27

Components (For RH steering model)

XN BLD

Power steering pump assembly

Pulley set

Connector set

Terminal set {Include pressure switch)
Seal set

Power steering bracket assembly
Pump bracket

Power steering oil tank

Qil tank braket

Belt tension pulley

. Belt tension pulley bolt
. Belt tension bolt
. Power steering belt

., High pressure pipe
. High pressure union boit

Low pressure pipe

Low pressure union bolt
Pipe clamp

Pipe bushing (D8}

. Pipe bushing {D10)
. High pressure hose

Low pressure hose No. 1
Low pressure hose No, 2
Low pressure hose No. 1 clamp

. Low pressure hose No, 2 clamp

Fig. 381-43 P/S Pump Components




3B1-28 POWER STEERING (P/S} SYSTEM (If equipped)

Removal

1. Remove splash cover, loosen belt tension
pulley and remove P/S V-ribbed belt,

2. Disconnect high pressure hose and low pressure

hose.

. Disconnect pressure switch lead harness.

4. Remove compressor and bracket.
Compressor needs not be removed with A/C
equipped vehicle.

5. Remove oil pump together with its bracket
(and 3 fixing boits),

w

NOTE:

e Be sure to clean each joint of suction and
discharge sides thoroughly before removal.

e Plug each port of removed pump to prevent
dust or any other foreign matter from entering.

Installation
Reverse removal procedure.

NOTE:
Fill A/T fiuid (DEXRON-II} after installation
and bleed air without failure.

Disassembly
1. Using special tool, remove oil pump pulley.

. Rotor holder (09930-40113}

Fig. 381-44 Removing Qif Pump FPulfey

2. Remove suction connector by removing its
fixing bolts (M6, 2 pcs).

3. Remove terminal assembly and discharge
connector.

1. Terminal assembly
2, Discharge connector
3. Flow control valve

Fig. 3B1-45 Removing Terminal Assembly and
Discharge Connector

4. Remove oil pump cover by removing its fixing
bolts {M8, 4 pcs).

1. Cover

Fig. 381-46 Removing Oil Pump Cover




POWER STEERING (P/S} SYSTEM (If equipped} 3B1-29

5. Remove cam ring.

1. Cam ring
2. O-ring 3
3. Pump body

Fig. 381-47 Removing Cam Ring

6. Remove snap ring and pull out rotor,

NOTE:

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

1. Shaft
2. Rotor

Fig. 387-48 Removing Rotor

7. Pull out shaft.
8. Remove oil seal.

1. Qil seal

Fig. 3B1-49 Removing Oif Seal

Assembly

Reverse disassembly procedure for assembly,
noting the following.

1. Apply DEXRON-I to shaft where bushing

slides against and insert shaft from oil seal
side.

1. Oil seal
2. Shaft

Fig. 3B1-50 Installing Shaft

2. Install rotor to shaft facing its splined part
chamfered side up {to cover).

1, Chamfered side 1
2. Rotor

Fig. 381-51 Installing Rotor




3B1-30 POWER STEERING (P/S) SYSTEM (If equipped)

3. Apply DEXRON-II to each vane and install
it to rotor with its R part faced outward as
shown below.

. Rpart
2. Rotor
3. Vane

Fig. 3B1-52 Installing Vane

4, Apply DEXRON-II to O-ring and install it to
pump body securely,
5. Install cam ring.

1. Cam ring
2. O-ring
3 3. Pump body

Fig. 3B1-53 Installing Cam Ring

6. Install snap ring to shaft,
7. Tighten cover bolts to specified torque.

Tightening torque N-m kg-m Ib-ft
for cover bolts 18-22 (18-22{135-155
NOTE:

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

Fig. 381-54 Installing Cover

8. Check that flow control valve slides smoothly
and tighten discharge {delivery) connector to

specified torque.

Tightening torque
for discharge

N-m

kg-m

Ib-ft

connector

40 — 60

4.0-860

20.0-43.0

Fig. 3B1-55 Installing Flow Controf Valve




POWER STEERING (P/S} SYSTEM (If equipped} 3B1-31

9. Tighten terminal ass’y {pressure switch) to
specified torque.

Tightening torgue N.m kg-m Ib-ft

for terminal ass’y 25—-30(25-30)185-215

Fig. 3B71-56 Installing Terminal

10. Tighten suction connector bolts to specified
torque.

Tightening torque N-m kg-m Ib-ft
for suction con-
nector bolts 6—-10 |06—-1.0| 45—-7.0

1. Suction connector

Fig. 3B1-57 Installing Suction Connector

INSPECTION

P/S Pump Body and Shaft

e Wear and damage of pump body sliding sur-
face.

e Stepped wear and damage of shaft where
bushing slides against.

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

Fig. 3B1-58 Inspecting Pump Body and Shaft

Cam Ring

Inspect vane sliding surface of cam ring for wear

and damage. Replace P/S pump if either of the
above is found,

Fig 3B1-59 Inspecting Cam Ring



3B1-32 POWER STEERING (P/S} SYSTEM (If equipped)

Rotor and Vane

e Wear and damage of rotor sliding surface

against pump body.

e Wear and damage of vane sliding surface

against cam ring.

e Vane to rotor clearance.

Standard

0.01 mm {0.0004 in.)

Limit 0.06 mm {0.0023 in.}

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

1. Thickness gauge

Fig. 3B1-60 Inspecting Rotor and Vane

Flow Control Valve

e Wear and damage on outside of valve.
e QObstruction in connector orifice.
e Free length of flow control spring.

Standard

36.5 mm (1.43 in.)

Limit

335 mm (1.32in.)

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

1. Flow control spring

Fig. 381-81 Inspecting Flow Control Spring

SPECIAL TOOLS

09915-77410
Oil pressure gauge

09913-65210
Tie-rod end remover

09917-23610
Ring nut wrench

09930-40113
Transfer flange lock holder

Fig. 3B1-62




STEERING WHEEL AND COLUMN 3C-1

SECTION 3C

STEERING WHEEL AND COLUMN

NOTE:

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

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

CONTENTS
D AGN SIS | . e e e e 3-1
GENERAL DESCRIPTION ... . e et e et e e 3C-2
ON CAR SERVICE ... . . i i i e et e e e e e s 3C-2
Remove and Install SteeringWheel . .. .. ... . i e 3C-2
Checking Steering Column for AccidentDamage . ... ... .. . ... i, 3C-3

SPEC AL TOOLS . . e e e 3C-4



3C-2 STEERING WHEEL AND COLUMN

GENERAL DESCRIPTION

The steering wheel and column consist of following parts.

NOTE:

Use of steering column mounting nuts is different between key cylinder
side and lower joint side. Refer to above figure for proper installation.

13

COLNRO BN~

Steering wheel pad

Steering wheel bumper
Steering wheel

Combination switch

Steering column upper cover
Steering column assembly
Steering shaft lower joint
Steering lock assembly
Steering column under cover
Steering column lower cover

. Steering column mounting nut
. Steering wheel lower cover

Steering wheel mass damper

Fig. 3C-1 Steering Wheel and Column

ON CAR SERVICE

REMOVE AND INSTALL STEERING WHEEL

REMOVAL

1) Disconnect negative battery cable.

2} Remove pad by pulling it upward.

3} Remove steering shaft nut and mass damper
sCrews.

4) Make alignment marks on steering wheel and
shaft for a guide during reinstallation.

1. Make alignment marks

Fig. 3C-2




STEERING WHEEL AND COLUMN 3C-3

5) Remove steering wheel with special too! (A).

1. Steering wheel

{A): Steering wheel remover
{09944-36010}

Fig. 3C-2

INSTALLATION

1) Install mass damper to steering wheel,

2) Install steering wheel onto shaft, aligning
alignment marks on them.

3} Torque steering shaft nut to specification as
given below.

4} Install pad,

4
256 —40 N-m
{2.5 — 4.0 kg-m}

{18.5 — 28.5 Ib-ft)
Steering whee! pad
Steering wheel
Steering shaft
Steering shaft nut

PN~

Fig. 3C4

5) Connect negative battery cable.

CHECKING STEERING COLUMN
FOR ACCIDENT DAMAGE

NOTE:

Cars involved in accidents resulting in body
damage or where the steering column has been
impacted may also have a damaged or misaligned
steering column,

CHECKING PROCEDURE

Take measurement “A’ as shown. If it is shorter
than specified length, replace column assembly
with new one.

NOTE:

Specified length “A” varies depending on vehicle
specifications. Measure measurement ‘B’’ first
and by using that data, check specified length
"“A" applicable to specifications and then take
measurement “‘A’",

A: 528 mm (20.79 in} [B: 62.5 mm {2.46 in})
A: 524 mm (20.63 in) (B: 66.5 mm {2.62 in}]

Fig. 3C-5

NOTE:
For any checking prodedure other thantheabove,

consult the Service Manuai mentioned in the
FOREWORD of this manual.



3C-4 STEERING WHEEL AND COLUMN

SPECIAL TOOL

09944-36010
09944-36011
Steering whee! remover

Fig. 3C-6



BRAKES 5-1

SECTION 5

BRAKES

NOTE:
For the descriptions {items) not found in this section, refer to the same section of the Service Manual

mentioned in the FOREWORD of this manual.

CONTENTS

BRAKE HOSE /PIPE R & b . . .. . i i e et e et b-2
1. Remove and Install Front Brake Hose/Pipe ... vt iiin i it iaanannanaaneas 5.2



5-2 BRAKES

BRAKE HOSE/PIPE R & |

1. REMOVE AND INSTALL FRONT BRAKE HOSE/PIPE

1) Raise and suitably support car. Remove tire and wheel.
This operation is not necessary when removing pipes connecting master cylinder and P valve.

2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

3) Reverse brake hose installation procedure.
For installation, make sure that steering wheel is in straightforward position and hose has no twist or
kink. Check to make sure that hose doesn’t contact any part of suspension, both in extreme right and
extreme left turn conditions. If it does at any point, remove and correct. Fill and maintain brake fiuid
level in reservair. Bleed brake system.

Upper side

RIGHT LEET

SIDE SIDE
Clamp

Tightening torque N-m kg-m Ib-Ft

for brake pipe flare nuts 14— 18 1.4—18 |105—13.0

Tightening torque for

P valve bolt 8-12 08-12 8.0 -85

Front brake hose

14 — 18 N-m
{14 —1.8kg-m)
(10,5 — 13.0 Ib-ft)

20— 25 N'm 1. E-ing
{2.0 ~ 2.5 kg-m) 2. Flexible hose
(124.5 — 18.0 Ib-ft) 3. Brake caliper

Fig. 5-1 Front Brake Hose/Pipe R & |



ENGINE 6-1

SECTION 6

ENGINE

NOTE:

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

in the FOREWORD of this manual.

CONTENTS
ENGINEDIAGNOSIS ................. 6-2 ENGINE IGNITION SYSTEM
ENGINE MECHANICAL ............. 6A-1 {(FUEL INJECTION MODEL) ........ 6F1-1
CARBURETOR .........¢coiviunens 6D-1 ENGINE CRANKING SYSTEM
ENGINE ELECTRONIC FUEL (M2kWand14kWtype) ........... 6G1i-1
INJECTIONSYSTEM ... .. 6E-1 ENGINEEXHAUST ................ 6K-1

ENGINE IGNITION SYSTEM
(CARBURETOR MODEL)............ 6F-1



6-2 ENGINE

ENGINE DIAGNOSIS

Condition

Possible Cause

Correction

Hard Starting
(Engine cranks OK)

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

e | eaky high-tension cord

e | oose connection or disconnection of
high-tension cords or lead wires

o Maladjusted signal rotor air gap
e Faulty pickup coil or igniter

Defective generator assembly in
distributor

improper ignition timing

Faulty ignition coil

Cracked rotor or cap in distributor
Faulty igniter (power unit)

Faulty noise suppressor

Faulty CAS (in distributor)
{FUEL INJECTION MODEL)

® Faulty ECM
(FUEL INJECTION MODEL)

Fuel system out of order

¢ Lack of fuel in fuel tank

¢ Dirty fuel filter

e Dirty or clogged fuel hose or pipe
¢ Malfunctioning fuel pump

e Carburetor choke not working property
(CARBURETOR MODEL)

e Ajr inhaling from intake system

e Improper adjustment of float level
{CARBURETOR MODEL)

¢ Malfunctioning fuel cut solenoid valve
(CARBURETOR MODEL)

* Carburetor out of adjustment
(CARBURETOR MODEL)

Repair or replace

Clean and adjust plug gap or
replace

Replace
Repair or replace.

Adjust
Replace
Replace,

Adjust

Replace
Replace
Replace
Replace
Replace

Replace

Refilt

Replace

Clean

Replace

Check and adjust

Repair or replace
Adjust

Check solenoid valve for operation
Replace if necessary

Adjust




ENGINE 6-3

Condition

Possible Cause

Correction

Electronic Fuel Injection system out of
order
Low compression

e Poor spark plug tightening or faulty
gasket

s Compression leak from valve seat
e Sticky valve stem

o Weak or damaged valve springs

¢ Compression leak at cylinder head
gasket

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

Refer to SECTION 6E

Tighten to specified torgque or
replace gasket

Remove cylinder head and lap
valves

Correct or replace valve and vaive
guide

Replace
Repair or replace

Replace

Replace ring and piston
Rebore or replace cylinder

Others

e Broken valve timing beit Replace

e Malfunctioning PCV valve Replace
Engine has no power | Ignition system out of order

e [ncorrect ignition timing Adjust

e Faulty spark plug
¢ Worn distributor terminals

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

e Faulty ESA system
(FUEL INJECTION MODEL)

¢ Malfunctioning ignition timing
advancers (CARBURETOR MODEL)
Engine overheating

Fuel system out of order
Clogged fuel hose or pipe
Dirty or clogged fuel filter

Clogged air cleaner element

* & o

Air inhaling from intake manifold
gasket or throttle body gasket

Electronic Fuel [njection system out of
order

L.ow compression

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

Refer to SECTION 6F1

Replace

Refer to *’Overheating’” section

Clean

Replace

Clean or replace
Replace

Refer to SECTION BE

Previously outlined




6-4 ENGINE

Condition

Possible Cause

Correction

Others

# |oose connection or disconnection of
vacuum hoses

o Malfunctioning EGR valve (if equipped)
* Dragging brakes
# Slipping clutch

Connect securely

Check and replace as necessary
Repair or replace
Adjust or replace

Improper engine
ldling or engine
fails to idle

lgnition system out of order
e Faulty spark plug

& | eaky or disconnected high tension
cord

e Worn distributor terminals

® |Improper ignition timing

e Cracked cap in distributor with leakage
inside

s Faulty ESA system
(FUEL INJECTION MODEL)

e Malfunctioning ignition timing
advancer

Fuel system out of order

¢ Shortage of fuel in fuel tank

¢ Clogged air cleaner element

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

¢ Improper adjustment of float level
{CARBURETOR MODEL)

# Clogged carburetor jets
{CARBURETOR MODEL)

* | oose manifold and carburetor bolts
and nuts {CARBURETOR MODEL)

e Malfunctioning accelerator pump
(CARBURETOR MODEL)

Electronic Fuel Injection system out of
order

Engine overheating
Low compression

QOthers

¢ | oose connection or disconnection of
vacuum hoses

e Malfunctioning EGR valve (if equipped)
¢ Malfunctioning PCV valve

Adjust or replace
Connect or replace

Replace
Adjust
Replace

Refer to SECTION 6F1

Replace

Refill
Clean or replace
Replace

Adjust
Clean
Retighten

Check and replace as necessary

Refer to SECTION 6E

Refer to ““QOverheating’ section
Previously outlined
Connect securely

Check and replace as necessary
Check and replace as necessary




ENGINE 6-5

Condition

Possible Cause

Correction

Engine hesitates
{Momentary lack of
response as accelera-
tor is depressed.

Can occur at all car
speeds. Usually most
severe when first try-
ing to make car move,
as from a stop sign.)

Ignition system out of order
e |mproper ignition timing

e Spark plug faulty or plug gap out of
adjustment

e Leaky high tension cord

Fuel system out of order

¢ Clogged air cleaner element

e Clogged fuel filter, hose or pipe

¢ Malfunction of choke system
(CARBURETOR MODEL)

e Fuel pump not working properly

e Clogged carburetor jets
(CARBURETOR MODEL)

Electronic Fuel Injection system out of
order

Engine overheating
Low compression

Others
e Malfunctioning EGR valve (if equipped)

Adjust
Replace or adjust gap

Replace

Clean or replace
Clean or replace
Adjust or replace

Replace
Clean

Refer to SECTION BE

Refer to '‘Overheating” section

Previously outlined

Check and replace as necessary

Surges

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

Ignition system out of order

e Improper ignition timing

e Maifunctioning ignition timing
advancers (mechanical and vacuum)
(CARBURETOR MODEL)}

e Leaky or loosely connected high-tension
cord

e Defective spark plug (excess carbon
deposits, improper gap, and burned
electrodes, etc.)

¢ Cracked rotor or cap in distributor

o Faulty ESA system
(FUEL INJECTION MODEL)

Fuel system out of order

e Clogged fuel filter

e Kinky or damaged fuel hose and lines

o Improper float level
(CARBURETOR MODEL)

Electronic Fuel Injection system out of
order

Others
¢ Malfunctioning EGR valve {if equipped)

Adjust
Check or replace

Check and repair or replace

Check and clean, adjust or replace

Replace
Refer to SECTION 6F1

Replace
Check and replace as necessary
Adjust

Refer to SECTION 8t

Check and replace as necessary




6-6 ENGINE

Condition

Possible Cause

Correction

Excessive detonation
(Engine makes sharp

metallic knocks that

change with throttle

opening.

Sounds like pop corn
popping.)

Engine overheating

Ignition system out of order

o Faulty spark plug

e Improper ignition timing

e | oose connection of high tension cord

Fuel system out of order
e Clogged fuel filter or fuel lines

& Ajr inhaling from intake manifold or
throttle body (carburetor) gasket

e Clogged carburetor jets
(CARBURETOR MODEL)

& |Improper adjustment of float level
(CARBURETOR MODEL)

Electronic Fuel Injection system out of
order
Others

e [ oose connection or disconnection of
vacuum hoses

e Excessive combustion chamber deposits

Malfunctioning EGR valve {if equipped)

Refer to "Overheating” section

Replace
Adjust
Connect securely

Replace or clean
Replace

Clean

Adjust

Refer to SECTION G6E

Connect securely

Remove carbon
Check and replace as necessary

Overheating

Insufficient coolant

Loose water pump beit
Inoperative thermostat

Poor water pump performance
Improper ignition timing
Clogged or leaky radiator
Improper engine oil grade
Clogged oil filter or oil strainer
Not enough oil

Poor oil pump performance
Oil leakage

Dragging brakes
Slipping clutch

Blown cylinder head gasket

Replenish

Adjust

Replace

Replace

Adjust

Flush, repair or replace
Replace with proper grade oil
Replace or ciean (oil strainer)
Replenish

Repair or replace

Repair

Repair or replace

Adjust or replace

Replace




ENGINE 6-7

Condition

Possible Cause

Correction

Poor gasoline mileage

Fuel system out of order

Fuel leakage from fuel tank and lines
Clogged air cleaner element

Malfunctioning carburetor choke
system (CARBURETOR MODEL)

Improper float level
(CARBURETOR MODEL)

Dirty or clogged carburetor jets
{(CARBURETOR MODEL})

lgnition system out of order

Improper ignition timing

Leaks or loose connection of high-
tension cord

Faulty spark plug (improper gap, heavy
deposits, and burned electrodes, etc.)
Malfunctioning mechanical and vacuum

advancers in distributor
(CARBURETQR MQDEL)

Faulty ESA system

Electronic Fuel Injection system out of
order

Low compression

Others

Poor valve seating

Dragging brakes

Slipping clutch

Thermostat out of order

Improper tire pressure

Malfunctioning EGR valve (if equipped)

Repair or replace
Clean or replace
Repair or replace

Adjust

Clean

Adjust
Repair or replace

Clean, adjust or replace

Check and repair or replace

Refer to SECTION 6F1
Refer to SECTION 6E

Previously outlined

Repair or replace
Repair or replace
Adjust or replace
Replace

Adjust

Check and replace as necessary

Excessive engine oil
consumption

Oil leakage

Loose oil drain plug

Loose oil pan bolts

Deteriorated or broken oil pan sealant
Leaky crankshaft oil seals

Leaky cylinder head cover gasket
Improper tightening of oil filter
Loose oil pressure switch

Blown cylinder head gasket

Leaky camshaft oil seals

Tighten
Tighten
Replace sealant
Replace
Replace
Tighten
Tighten
Replace
Replace




6-8 ENGINE

Condition

Possible Cause

Correction

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

Remove carbon and replace rings

Replace or rebore cylinder, and
replace piston

Note: Before checking

mechanical noise,

make sure that:

¢ Ignition timing is
properly adjusted.

e Specified spark
plug is used.

e Specified fuel is
used.

e Improper valve lash

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

Piston, ring and cylinder noise
e Worn piston ring and cylinder bore

Connecting rod noise

L

Worn rod bearing

Worn crank pin

Loose connecting rod nuts
Low oil pressure

Crankshaft noise

¢ Low oil pressure

e Worn bearing

¢ Worn crankshaft journal

e Loose bearing cap boits
Excessive crankshaft thrust play

e Worn piston ring groove and ring Replace piston and ring
e |mproper location of piston ring gap Reposition ring gap
¢ Worn or damaged valve stem seal Replace
o Worn valve stem Replace
Low oil pressure ¢ Not enough oil Replenish
e Improper oil viscosity Use oil of proper viscosity
e Malfunctioning oil pressure switch Replace
¢ Clogged oil strainer Clean
¢ Functional deterioration of oil pump Replace
& Worn oil pump relief valve Replace
» Excessive clearance in various sliding Replace worn parts
parts
Engine noise Valve noise

Adjust

Replace
Replace
Replace

Rebore or replace cylinder
Replace piston and ring

Replace

Repair by grinding or replace
crankshaft

Tighten to specification
Previously outlined

Previously outlined
Replace

Repair by grinding, or replace
crankshaft

Tighten to specification
Replace thrust bearing




ENGINE 6-9

Condition

Possible Cause

Correction

Dieseling

{Engine continues to
run after ignition
switch is turned off.
It runs unevenly and
may make knocking
noise.}

Malfunctioning fuel cut solenoid valve
in carburetor
(CARBURETOR MODEL}

Check valve for proper opera-
tion, and replace as necessary.




ENGINE MECHANICAL 6A-1

SECTION 6A

ENGINE MECHANICAL

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

ON CAR SERVICE

CONTENTS

Engine Mounting

--------------------------

CompressionCheck . .......................
Engine VacuumCheck .. ....................
Qil Pressure Check ............ ... ... .....
CrankshaftPulley ....................... ...

..........................

ON CAR SERVICE

COMPRESSION CHECK

Check compression pressure on all four cylinders
as follows:

1.
2.
3.

Warm up engine.

Stop engine after warming up.

Remove all spark plugs and disconnect ignition
coil wire harness at coupler,

WARNING:

Failure in disconnecting ignition ¢coil coupler
can cause spark to occur in engine room
possibly resulting in a dangerous explosion.

. Disengage clutch (to lighten starting load on

engine) for M/T model, and depress accelera-
tor pedal all the way to make throttle valve
full-open,

. Crank engine with fully charged battery, and

read the highest pressure on compression
gauge.

Compression pressure

. Install special too! {Compression gauge) into

spark plug hole.

14.0 kg/cm? {199.0 psi,

|

1. Special tool {Compression gauge 09915-64510)

Standard 1400 kPa}/250 r/min
or higher
11.0 kg/em? (156.4 psi,
Limit 1100 kPa)/250 r/min
or higher

Max. difference
between any two
eylinders

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

Fig, 6A-1 Installing Compression Gauge

. Carry out steps 4 through 6 on each cylinder

to obtain four readings.

. After checking, connect coupler of ignition

coil and install spark plugs.



6A-2 ENGINE MECHANICAL

ENGINE VACUUM CHECK

Engine vacuum that develops in intake line is a

good indicater of engine condition. Check engine

vacuum as follows:

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

2. Remove blind plug from intake manifold and
install special tool {vacuum gauge) to vacated
threaded hole,

{For fuel injection model}

1. Special tool {Vacuum gauge 09915-67310}

Fig. 6A-2 Installing Vacuum Gauge

3. Run engine at specified idle speed (see section
6E1), and read vacuum gauge, Vacuum should
be within following specification.

40 — 50 cmHg

Vacuum (15.7 — 19.7 in.Hg}

specification

at specified idling speed

4. After checking, apply sealant to thread of
blind plug and install it to intake manifold,

OIL PRESSURE CHECK

Check engine oil pressure according to the
same procedure as those described in Service
Manual mentioned in the FOREWORD of this
manual.

3.3 — 4.3 kg/cm?
46.9 —61.1 psi
at 4,000 r/min.

Oil pressure
specification

CRANKSHAFT PULLEY

Following boits are used for crankshaft puliey.
Tighten them to specified torque below.

Tightening torque N-m kg-m Ib-ft

for pulley bolts 14—-18 14-18|105—-130

1. Crankshaft pulley bolts
2. Crankshaft timing belt pulley bolt

Fig. 6A-3 Crankshaft Pulley Bolt



ENGINE MECHANICAL 6A-3

ENGINE MOUNTINGS

Right mounting and rear torque rod bracket (A/
T) are equipped with damper respectively, When
removing or installing, refer to following figure.

]

s

-

. Rear mounting

2. Rear mounting
No. 2 bracket

3. Rear mounting
No. 1 bracket

4. Rear mounting
bracket

5. Left mounting

body bracket

® 1 36.5 — 43.0 Ipt
\y 18 — 28 N-m
1.8 -2.8kg-m
4’%% 7> 135 — 20.0 Ib-ft
~ 2
@®/®
v :
(il

10.

Tightening torque
50 — 60 N-m
B 5.0 - 6.0 kg-m

Left mounting
Left mounting
bracket

l.eft mounting
bracket stiffener
Right mounting
bracket

Right mounting

1. Rear mounting bracket
2, Rear mounting
3. Rear mounting body
Nao. 1 bracket
4. Rear mounting body Tightening torque
No, 2 bracket 50 — 60 N*m
5. Rear torque rod B 50 -60kgm
6. Rear torque rod stiffener 36.5 — 43.0 Ib-ft
7. Rear torgue rod bracket
- 40 — 50 N*m
8, lt;f:::kn;?ummg body 4.0 — 5.0 kgom
9. Left mounting 29.0 — 36.0 Ib-ft
10. Left mounting bracket 18 — 28 N'm
1.8 —-2.8kg-m

13.5 — 20.0 Ib-ft

Fig. 6A-4 Engine Mounting (For 20WD M/T Model)

Fig. 6A-5 Engine Mounting (For A/T Model)



CARBURETOR 6D-1

SECTION 6D

CARBURETOR

NOTE:
For the descriptions (items} not found in this section of this manual, refer to the same section of the

Service Manual mentioned in the FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION ... ... i ittt innnaa e an it saa s acanay 6D-2
P L BT oIS Y2 7= o= R R 6D-3
ON CAR SERVICE . ... .ttt ittt ittt an et et eatann s anaae sy 6D-b
Electric Load Idle Up System . ... .. o it i i i i s 6D-b
“D" Range Idle Up System ... .. ittt et e s 6D-6

P/S Load ldle Up SYstem ..ottt e e et i e i e e e 6D-7



6D-2 CARBURETOR

GENERAL DESCRIPTION

This carburetor is a 2-barrel downdraft type having a primary system and a secondary system.

The primary system operates under normal driving condition, and the secondary system operates under
high speed, high load driving condition.

In the primary system, a choke valve is incorporated.

NOTE:

The following variations in system or parts are used depending on specifications and as required by regula-
tions of each country.

* Air vent solenoid valve — Equipped and not equipped.

¢ |dle up actuator 2 — Equipped and not equipped.

¢ Throttle sensor — For automatic transmission car.

FOR MANUAL TRANSMISSION

FOR AUTOMATIC TRANSMISSION

1. Throttle positioner 7. Float chamber 13. Gasket 18. Primary main jet
2. Fast idle cam opener 8. Secondary actuator 14, Power piston 19. Secondary main jet
3. Float chamber cover 9. Choke bimetal case 15. Acceleration pump diaphragm  20. Throttie sensor

4. Throttle body 10. Fuel cut solenocid valve 16. ldle mixture adjusting screw 21. Idle up actuator 2
5. ldle up actuator 1 1. Needle valve 17. Idle speed adjusting screw

6. Choke opener 12. Float

Fig. 6D-1




CARBURETOR 6D-3

IDLE UP SYSTEMS

The structure of this system is as shown below. For the manual transmission car, the system operates to
stabilize the engine idle speed when one of the following electric circuits is ON. For the automatic trans-
mission car, the system operates when the selector lever is shifted to one of R, D, 2 and L ranges. And idle
up system for power steering load operates when the steering wheel is turned. By using this system, the
engine idle speed can be decreased under ordinary conditions.

(D Headlight and small light (& Engine cooling fan
@ Heater fan @ Rear defogger

For automatic
transmission models

For manual transmission models

1. Battery 6. ldle up V8V 1 !
2. Headlight and small 7. Idle up rod i 1. Battery _ 6. idle up VSV 1
light switch 8. ldle up adjusting screw : 2. shift lever switch 7. Idleup ro&_ﬂ )
3. Heater fan switch 9. Throttle lever i 2 g;a;:e;;q;t:: g ?I:fol:f]:?é:::mg serew
. ; : . i .
¢ sznigtlcl:.'he cocting for 10. Carburetor : 5. Automatic transmission 10. Carburetor
5. Rear window defogger ; controller
switch {optional)
1. ldle up actuator
2. Idle up VSv2
3. ldle up rod
4. Throttle lever
5. ldle up adjusting screw
6. Power steering relay
7. P/S pressure switch
8. A/Cidle up VSV

Fig. 6D-2



6D-4 CARBURETOR

VSV opens to apply vacuum when it senses,
through a signal, electric load of one of above
circuits {M/T model), shifting of select lever to
R, D, 2 or L range or P/S load (if equipped)
when steering wheel is turned. Then vacuum from
the intake manifold pulls up the diaphragm of
the idle up actuator, In accordance with the dia-
phragmm movement, the idle up rod and the
idle up lever move and push down the throttle
lever a little further than the ordinary idle speed
position, thereby opening the throttle valve by
the amount corresponding to the throttle lever
movement {about 1.5°}, which results in the idle
up state. {(When headlight switch turns on, en-
gine runs at 650 — 750 r/min.).

When the VSV stops operating (no electric load
from the above circuits), air is introduced into
the idle up actuator. Then the diaphragm and
the rod move down and the idle up lever leaves
the throttle lever to release the idle up state. The
idle up engine speed is adjusted by turning the
idle up adjusting screw.,

IDLE UP DUE TO POWER STEERING
ASSIST LOAD

When the power steering starts steering assist
function, the hydraulic pressure in the P/S
pump rises. This pressure rise causes the pressure
switch in the P/S pump to close to transmit a
signal to the P/S idle up relay which then
turns ON. As a result, a voltage is applied to the
idle up VSV2 to actuate it. What takes place
after this is the same as the description for
“Idle up due to electric load’’ above.



CARBURETOR 6D-5

ON CAR SERVICE

ELECTRIC LOAD IDLE UP SYSTEM

INSPECTION

1) Adjust idle speed to specification by referring
to ldle Speed and ldle Mixture and maintain
engine at that speed.

2} Turn ON head light. If engine idle speed keeps
at specified idle speed, that proves normal
function of idle up.

I found faulty, check following parts indi-
vidually according to each procedure.

VSV {Vacuum Switching Valve}

1y Make sure that head light, small light, engine
cooling fan, heater fan and rear defogger {if
equipped) are all turned OFF.

2} Disconnect VSV vacuum hoses from gas filter
and actuator.

3) By blowing air into hose disconnected from
intake manifold, make sure there is no con-
tinuity between these hoses,

4) Turn ON head light and by blowing air into
hose disconnected from intake manifold,
make sure that there is continuity between
hoses.

1¥ found defective in above steps 3) and 4),
replace hoses, wiring harness or VSV.

Actuator

1) Disconnect hose from actuator.

2) Pull actuator rod by hand all the way up and
apply finger to the joint from which actuator
hose has been disconnected.

3} In the state of 2), take hand off rod. If actua-
tor rod stays up, it is normal. If defective,
replace.

ADJUSTMENT

If VSV, actuator, hose wiring harness and bat-

tery capacity are normal and yet idle up speed

is not attained, adjust as follows,

1) Start engine.

2) Turn ON head light. Engine speed in this
state should be within 650 — 750 r/min {rpm).
If not within specification, adjust with idle up
adjusting screw.

Engine idle speed when

% 5 i
idle up system is operated 700 £ 50 r/min

1. Idle up actuator
2. tdte up adjusting screw

Fig. 60-3



6D-6 CARBURETOR

“D” RANGE IDLE UP SYSTEM

INSPECTION

1. Adjust idle speed to specification and main-
tain engine at that speed.

2. When selector lever is shifted to each "R",
D", 2" and "L" range, if engine speed keeps
at below specified idle speed, that proves
normal function of idie up.

Engine idle speed when
shift lever is shifted to
IJRJ"' JJDI', Jf2!f Ol’ rlLlI range

700 £ 50 r/min

1 1. V8V coupler

If found faulty, check following parts individual-
ly according to each procedure.

V8V (Vacuum Switching Valve)

1) Make sure that selector lever is shifted to
“P" range.

2} Disconnect VSV vacuum hoses from gas
filter and actuator.

3) Turn ignition switch to “ON"‘ position.

4) By blowing air into hose disconnected from
actuator, make sure there is no continuity
between these hoses. Then, shift selector
lever to “N" range and also check to make
sure that there is no continuity between
these hoses.

5) Shift selector lever to “R” range, by blowing
air into the hose disconnected from actua-
tor, make sure that there is continuity be-
tween hoses. Also, with selector lever shifted
to “D”, “2" and 'L ranges, check to make
sure that there is continuity between these
hoses in each range. If found faulty in steps
4) and 5}, proceed to following checks.

6) With ignition switch at “OFF" position, dis-
connect lead wire coupler from VSV.

7} Turn ignition switch to “ON’* position.

8} Connect voltmeter to coupler terminals.
Shift selector lever to “P” and then “N’*
ranges and check that voltmeter indicates OV
in each range. Also, shift selector lever to
“R". “D", “2" and “L” ranges and check
that voltmeter indicates about 12V in each
range.

2. Voltmeter

Fig. 604

9) If found faulty in step 8), inspect shift lever
switch and its circuit by referring to descrip-
tion of shift lever switch inspection of
“"AUTOMATIC TRANSMISSION* section.

10) if found fauity in above step 9}, replace shift

iever switch or wire harness.
If found fauity in step 8), and yet it is prov-
ed in step 9) that shift lever switch and wire
harness are in good condition, replace AT
controiler or wire harness.

11) If found faulty in steps 4) and 5} checks and
yet it is proved in step 8) that VSV electric
circuit is in good condition, replace VSV.

12} After checking, be sure to reconnect discon-
nected couplers and vacuum hoses,



CARBURETOR 6D-7

Actuator

1) Disconnect hose from actuator.

2) Pull actuator rod with finger all the way up
and apply finger to the joint from which
actuator hose has been disconnected.

3) In the state of 2}, take finger off rod. If
actuator rod stays up, it is in good condition.
If defective, replace.

Fig. 6D-5

ADJUSTMENT

If idle up system is normal and yet idle up speed

is not attained, adjust as follows.

1. Check to be sure that:

e Engine idle speed with selector lever shifted
10 P or ’N"’ range is as specified.

o Parking.brake is pulled fully and drive wheels
are blocked.

2. Engine speed with selector lever shifted to
“pr, 2", YL or “R" range should be within
specification, (See p. 6D-15)

If not within specification, adjust with idle up
adjusting screw.

1. ldle up actuator
2. Idle up adjusting screw

Fig. 6D-6

P/S LOAD IDLE UP SYSTEM

INSPECTION

1} Adjust idle speed to specification by referring
to ldie Speed and idie Mixture and maintain
engine at that speed.

2) Turn steering wheel fully and while holding it
there lightly, check that engine idle speed is
within below specification.

Engine idle speed when 700 = 50 r/min

P/S load idle up is {(M/T model)
erated 850 £ 50 r/min

> (A/T model)

If found faulty in above step 2), check
following parts individually according to each
procedure.

VSV (Vacuum Switching Vaive)

1) Make sure that headlight, small light, engine
cooling fan, heater fan and rear defogger (if
equipped) are all turned OFF.

2) Disconnect VSV2 vacuum hose from jointand
actuator.

3) By blowing air into hose, make sure there is
no continuity between these hoses.

4) Check to make sure that there is air continui-
ty between hoses when steering wheel is turned
fully and holding it there lightly.

If found detective in above steps 3) and 4),
repair or replace hoses, wiring harness.

Actuator

1) Disconnect hose from actuator.

2) Pull actuator rod by hand all the way up and
apply finger to the joint from which actuator
hose has been disconnected,

3} In the state of 2), take hand off rod. !f actua-
tor rod stays up, it is normal. If defective,
replace.
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ADJUSTMENT

If VSV, actuator, hose wiring harness and bat-

tery capacity are normal and yet idle up speed

is not attained, adjust as follows,

1) Start engine.

2) Turn On headlight. Engine speed in this state
should be within specification.

If not within specification, adjust with idle up
adjusting screw,

1. ldle up actuator
2. ldle up adjusting screw

Fig. 6D-7

Turn OFF headlight and small light.

3) Turn steering wheel fully and while holding
it there lightly,
If engine speed is not within specification,
adjust with idle up adjusting screw.

1. idie upe actuator
2. ldle up adjusting screw

Fig. 6D-8




NOTE:

ELECTRONIC FUEL INJECTION SYSTEM 6E-1

SECTION 6E

ELECTRONIC FUEL INJECTION SYSTEM

{Single-point Throttle Body Fuel Injection System)

Whether following systems (parts) are used in the particular car or not depends on specifications. Be sure

to bear this in mind when performing service work.

e Shift-up indicator light control system (Shift-up indicator light).

GENERAL DESCRIPTION . ..........

AIR AND FUEL DELIVERY SYSTEM ..
FuelPump ... ... e
ThrottleBody .................
Fuel Injector ..................
Fuel Pressure Regulator ..........
AirValve ... ......... ... ...
iISC Solenoid Valve . .............

ELECTRONIC CONTROL SYSTEM . ...
Electronic Control Module (ECM). . .
Pressure Sensor {PS) .............
Throttle Position Sensor (TPS) . .. ..
Air Temperature Sensor {ATS} ... ..
Water Temperature Sensor (WTS) . ..
OxygenSensor .........cceven..
Vehicle Speed Sensor .. ..........
Crank Angle Sensor .............
Ignition Fail Safe Signal ..........
Enginen Start Signal .............
“R* “D", 2" or “L" Range Signal

(A/Tmodelonly} ..............
Electric Load Signal .............
Air-Conditioner Signal

(Car with air-conditioner only} . ...
Battery Voltage ................
Power Steering Signal (If equipped} . .
Diagnosis Switch Terminal ........
Test Switch Terminal ............

CONTENTS

6E- 3 Fuel injection Control System .. ..... 6E-22

BE- 6 Fuel Pump Control System ......... 6E-20

GE- 7 ISC Solenoid Valve Control System ... 6E-27

6E- 8 EGR Control System .............. 6E-28

G6E- 9 Shift Up Indicator Light Control

GE- 9 System (If equipped) ............. G6E-29

6E-10 Throttle Valve Opening Signal Output

BE-11 FOorA/T oot i ity 6E-30
ESA (Electronic Spark Advance)

GE-12 Control SYSTEM . .o oo v vevvrennn s 6E-30

GE-16

6E-18 DIAGNOSIS .. ... ... i 6E-32

6E-18 Precautions in Diagnosing Troubles in

GE-19 Electronic Fuel Injection System . ... 6E-32

6E-19  pIAGNOSTIC FLOWCHART ......... BE-35

6E-19 Diagnostic Code Table . .......... 6E-36

6E-20 A-1 ECM Power and Ground Circuit

6E-20 o 6E-37

6E-20 A-2 “CHECK ENGINE” Light

6E-20 CircuitCheck ......... ..o GE-38
A-3"CHECK ENGINE' Light

6E-21 CiroUit CRECK « o v e v eeneeeennns 6E -39

6E-21 Code No. 13 Oxygen Sensor Circuit ... 6E-40
Code No. 14 WTS Circuit . .. ........ 6E-41

6E-21 Code No. 16 WTS Circuit ... ........ 6E-42

6E-21 Code No. 21 TPS Circuit . .......... 6E-43

6E 21 Code No. 22 TPS Circuit ........... 6E 44

6E-21 Code No. 23 ATS Circuit . .......... BE -45

6E-21 Code No. 25 ATS Circuit ... ........ BE -46



6E-2 ELECTRONIC FUEL INJECTION SYSTEM

Code No. 24 Vehicle Speed Sensor
Circuit
Code No. 31 PS Circuit
Code No. 32 PS Circuit ............
Code No. 41 [gnition Fail Safe Signal
Circuit
Code No. 42 Crank Angle Sensor
Circuit
Code No. 51 EGR System
{Califarnia spec. model only)
Trouble Diagnosis . . ...............
B-1 Fuel Injector and Its Circuit
Check
B-2 Fuel Pump and Its Circuit
Check

........................

------------

........................

.........................

B-4 1SC Solenoid Valve Control
SystemCheck ...................
B-5 Engine Start Signal Check
B-6 “R”, “D”, 2" and ’L"” Range
Signal Check {A/T model only) .....
fnspection of ECM and Its Circuits . . . .
Voltage Check
Resistance Check

.................

---------------

ONCARSERVICE .................
General .. ... ... ...
Accelerator Cable Adjustment
Idle Speed/ISC Duty Adjustment . .. ..

AIR AND FUELDELIVERY SYSTEM. ..
Fuel Pressure Inspection . ...........
Fuel Pump {On car inspection,

removal, inspection and

installation) ....................
Throttle Body (On car inspection,

removal, disassembly, cleaning,

assembly and installation)
Air Valve {Inspection)
Fuel Injector {On car inspection,

removal, inspection and

installation)

.............

....................

ELECTRONIC CONTROL SYSTEM
ECM {Removal and installation) . ... ...
PS {Inspection) .. ..................
TPS {Inspection, adjustment,

removal and installation} ...........
ATS (Removal, inspection and

installation) .....................
WTS (Removal, inspection and

installation) .....................
Oxygen Sensor (Removal and

installation .. ....................

Vehicle Speed Sensor ({nspection)
Main Relay (Inspection)
Fuel Pump Relay {Inspection)
Fuel Injector Resistor {Inspection) .. ...
Fuel Cut Operation (Inspection)
ISC Solenoid Valve (Inspection) .. ... ..
EGR Control System
System Inspection
Vacuum Hose Inspection
EGR Valve Inspection
EGR Meodulator Inspection
VSV Inspection . ................
Shift Up Indicator Light Control
System {If equipped}
System Inspection ...............
Shift Up Indicator Light and Its
Circuit Inspection ..., ...........
Qutput Signal of Throttle Valve
Opening (Inspection)
Power Steering VSV {If equipped)

SPECIALTOOLS ....................

RECOMMENDED TORQUE
SPECIFICATIONS .. ................

........

...............

...............

..............

..............
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GENERAL DESCRIPTION

The Electronic Fuel Injection system in this car
supplies the combustion chambers with air/fuel
mixture of optimized ratio under widely varying
driving conditions. It uses the single-point throttle
body injection system which injects fuel into the
throttle body through one injector.

This system has 2 major sub-systems: air/fuel
delivery system and electronic control system.
Airffuel delivery system includes fuel pump,
throttle body, etc.. Electronic control system
includes ECM, various sensors and controlled
devices.

This section explains the system related to the
electronic fuel injection as well as such functions
of ECM as listed below.

e EGR control system
e Shift-up indicator light control system
(If equipped)
e Throttle valve opening signal output for A/T
e ESA (Electronic Spark Advance} system
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Fig. 6E-1 Electronic Fuel Injection System
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6E-6 ELECTRONIC FUEL INJECTION SYSTEM

AIR AND FUEL DELIVERY
SYSTEM

The main components of this system are fuel
tank, fuel pump, fuei filter, throttle body {(in-
cluding fuel injector, fuel pressure regulator and
air valve), fuel feed line, fuel return line, air
cleaner and ISC solenoid valve.

The fuel in the fuel tank is pumped up by the
fuel pump, filtered by the fuel filter and fed
under pressure to injector installed in throttle
body. As the fue! pressure applied to the fuel
injector {the fuel pressure in the fuel feed line)
is always kept a certain amount higher than the
pressure in the intake manifold by the fuel pres-
sure regulator, the fuel is injected into the
throttle body in conic dispersion when the in-
jector opens according to the injection signal
from ECM. The fuel relieved by the fuel pressure
regulator returns through the fuel return line
to the fuel tank.

The injected fuel is mixed with the air which has
been filtered through the air cleaner in the
throttle body. The air/fuel mixture is drawn
through clearance between throttle valve and
bore and idle bypass passage into intake manifold.
Then the intake manifold distributes the air/fue!
mixture to each combustion chamber.

When the engine is cold, the air is drawn through
air valve bypassing the throttle valve into the
intake manifold.

When ISC solenoid valve opens according to the
signal from ECM, the air is drawn through hose
bypassing the throttle valve into the intake
manifold.

For the structure and operation of the fuel tank
and filter, refer to SECTION 6C “ENGINE
FUEL"™.

. Air cleaner
. Throttle body
Fuel injector

Fuel pressure régulator
. Airvalve

LY

. ldle speed adjusting screw
. Idle bypass passage
. ISC solenoid valve
. Intake manifold
18 10. Fuel filter

11. Fuel tank

12. Fuel pump

13. Fuel feed line

14. Fuel return line

156. Air

16. Fuel

AN

17. Airffuel mixture
\—__—r‘@/ 8 18. Silencer

14

Fig. 6E-3 Air and Fuel Delivery System
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FUEL PUMP

The electric fuel pump located in the fuel tank
consists of armature, magnet, impeller, brush,
check valve, etc.. The ECM controls its ON/OFF
operation as described under “Fuel Pump
Control System’’ included in later part of this
section,

Operation

When power is supplied to the fuel pump, the
mator in the pump runs and so does the impeller.
This causes a pressure difference to occur
between both sides of the impeller as there are
many grooves around it. Then the fuel is drawn
through the inlet port, and with its pressure in-
creased it is discharged through the outlet port.
The fuel pump also has a check valve to keep
some pressure in the fuel feed line even when
the fuel pump is stopped.

. Fuel pump

. Fuel level gauge
. Fuel tank

., Filter

. Check valve

. Housing
Magnet
Magnet spring
Impeller
Arrmature
Bearing

Brush

8rush spring

RN GO AN

Fig. 6E-5 Fuel Pump Cross-Section



6E-8 ELECTRONIC FUEL INJECT!ON SYSTEM

THROTTLE BODY

The throttle body consists of the main bore, air
and/or fuel passage, vacuum passage (for pressure
sensor, ignition timing vacuum advancer, evapo-
rative emission contro! system and EGR system),
air induction passage and the following parts.

e Fuel injector which injects fuel according to
the signal from ECM.

e Fuel pressure regulator which maintains the
fuel pressure to the injector a certain amount
higher than the pressure in the intake mani-
fold.

Throttle vaive which is interlocked with the
accelerator pedal and controls the amount of
the air/fuel mixture drawn into the combus-
tion chamber.

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

Idle speed adjusting screw which controls the
amount of bypass air to adjust engine idle

speed.

¢ TPS which detects the throttle valve opening

and sends a signal to ECM.

NN NN

DDB:""._"I

NoAhN

7
1 f S S
L O
<
i / f A M —p ;
: —-‘./\——;7""'< \
12 . / g
e
L1
10
// /] 11
4 13
<:J 14 Injector cover 8. Lower O-ring {small)
Upper insulator {small} 9. Vacuum nozzle

Fuel injector 10. Throttle valve
Upper O-ring (large) 11. Lower body
Fuel pressure regulator 12. Air valve
Upper body 13. Fuel

Lower insulator (large) 14. Air

Fig. 6E-6 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 solencid 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
piunger opens and the injector which is under
the fuel pressure injects fuel in conic dispersion.
As the lift stroke of the needle vaive of the injec-
tor is set constant, the amount of fue! injected
at one time is determined by the length of time
during which the solencid coil is energized
{injection time).

4. Needle valve

1. O-ring {large}
2. Coil 5. O-ring {small)
3. Plunger 6. Filter

Fig. 6E-7 Fuel Injector Cross-Section

FUEL PRESSURE REGULATOR

The fuel pressure regulator is diaphragm-operated
relief valve consisting of diaphragm, spring and
valve. It keeps the fuel pressure applied to the
injector 1.8 kg/cm? (180 kPa, 25.6 psi) 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 1.8 kg/
cm?® {180 kPa, 25.6 psi} higher than the intake
manifold pressure, the fuel pushes the valve in
the regulator open and excess fuel returns to the
fuel tank via the return line,

N
=7

3

1. Chamber "A” 6. From fuel pump
2. Chamber "B" 7. To fuel tank

3. Spring 8. Intake manifold
4, Diaphragm pressure {vacuum)
5. Vaive

Fig. BE-8 Pressure Regulator Cross-Section
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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 into 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 80°C {176°F)}, the thermo-
wax contracts.

In this state, the valve opens by the spring force,
allowing the air to be drawn into the intake
manifold. Thus the amount of intake air increases
even when the throttle valve is at the idie posi-
tion and the engine speed rises to the fast idle
state which is higher than the idle speed.

\J{

6t N 4
ST j
g ’
g =
L
4 , 47 3
L]
/ 1 T
N/ W
5 ; /
/l QJ"—'V—) ¥
Cooling L]
water /]

Air

1. Throttle body 4. Valve
2, Thermo wax 5. From intake manifold
3. Springs 6. To intake pipe

Fig. BE-9 Opening Air Valve

As the engine is warmed up, the thermo-wax
expands gradually, then the piston pushes down
the valve gradually, and the amount of air passing
through the air valve decreases and so does the
engine speed. When the engine cooling water
temperature reaches about 80°C (176°F), the
valve is fully closed and the engine speed is back
to the normal idie speed.

g
\

€ \\L\\\\
BN

NN
NN \\lp\\

N\

1. Piston
2. Valve
3. Thermo wax

Fig. BE-10 Closing Air Valve
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ISC (Idle Speed Control) SOLENOID VALVE
The 1SC 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.
1
/
5
]
b aY
w? (=
2\ g
/
4
4
3| i
—
1. Valve
2. Colil
3. Magnet yoke
4. Core

Fig. 6E-10-1 (SC Sofencid Valve Cross-Section
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ELECTRONIC CONTROL SYSTEM

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

e Fuel injection controi system
e 1SC solenoid valve control system
e Fuel pump control system

® EGR control system

e Shift-up indicator light control system
{If equipped)

e ESA (Electronic Spark Advance) system

Also, with A/T model ECM sends throttle valve

copening signal to A/T control module to control
A/T.

1~
-

|
[

INFORMATION SENSORS

CONTROLLED DEVICES

12.

P/S pressure switch
{if equipped)

1. Pressure sensar a : Fuel injector
2. TPS b : I8C solenoid valve
3. ATS ¢ : Fuel pump relay
4. WTS d : EGR VSV
5. Oxygen sensor e : “CHECK ENGINE" light
B. Vehicle speed sensor f : Shift-up indicator light
7. AT control module {if equipped}
{A/T model only} g : Igniter (Power unit}
8. Junction/ffuse block h : P/S VSV (if equipped)
{Diagnosis switch terminal)
9. lgniter
10. Battery
11. CAS (in distributor}

OTHERS

A : ECM

g8 : Electronic Fuel Injection main relay
C : EGR valve

D : EGR modulator

E : Canister

F : Monitor coupler

G : injector resistor

H : BVSV

J : Electric load dicde
K : Serial data coupler

-

{Assembly line diag. link})

. AJC VSV Lif equipped)

Fig. 86-11 Parts Location
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6E-16 ELECTRONIC FUEL INJECT!ON SYSTEM

Electronic Control Module (ECM)

ECM is installed to the underside of the instru-
ment pane! at the driver’s seat side.

ECM is a precision unit consisting of micro-
computer, A/D (Analog/Digital} converter, 1/O
(Input/Qutput) unit, etc..

It is an essential part of the electronic control
system, for its functions inciude not only such a
major function as to contro! fuel injector, ISC

solenoid valve, fuel pump relay, etc. but also self-

diagnosis function and fail-safe function as des-
cribed in the following section.

1. ECM
2. Instrument panel
3. Steering wheel

Fig. 6£-16 ECM Location

Self-diagnosis function

ECM diagnoses troubles which may occur in the
area including the following parts when the igni-
tion switch is ON and the engine is running, and
indicates the result by turning on or flashing
“CHECK ENGINE" light.

Oxygen sensor

Water temp. sensor

Throttle position sensor

Air temp. sensor

Pressure sensor

Ignition fail safe signal

Vehicle speed sensor

EGR system (California spec. vehicle only}
CPU {Central Processing Unit} of ECM

ECM and “CHECK ENGINE" light operate as
follows.

“CHECK ENGINE" light lights when the igni-
tion switch is turned ON (but the engine at
stop} with the diagnosis switch terminal un-
grounded regardless of the condition of

Electronic Fuel Injection system. This is only
to check the “CHECK ENGINE" light turns
OFF.

If the above areas of Electronic Fuel Injection
system is free from any trouble after the engine
start {while engine is running}, “CHECK
ENGINE" light turns OFF.

When ECM detects a trouble which has occur-
red in the above areas, it makes “CHECK
ENGINE" light turn ON while the engine is
running to warn the driver of such occurrence
of trouble and at the same time it stores the
trouble area in ECM back-up memory.

{The memory is kept as it is evenif the trouble
was only temporary and disappeared immedi-
ately. And it is not erased unless the power to
ECM is shut off for 60 seconds or longer.)
ECM also indicates trouble area in memory by
means of fiashing of “CHECK ENGINE" light
at the time of inspection (i.e. when diagnosis
switch terminal is grounded and ignition
switch is turned ON).

NOTE:
e When a trouble occurs in the above areas

except EGR system and disappears soon while
the diagnosis switch terminal is ungrounded
and the engine is running, “CHECK ENGINE”
light lights and remains ON as long as the
trouble exists but it turns OFF when the
normal condition is restored.

When it is EGR system where a trouble
occurs, even if it is only a temporary one and
disappears soon, “CHECK ENGINE" light
remains ON till the ignition switch is turned
OFF.

Only ignition circuit trouble (code No. 41) is
not stored in back-up memory of ECM. (in
other words, even if ECM has detected a
trouble in ignition circuit, once ignition switch
is turned OFF, code No. 41 will not be in-
dicated even when diagnosis switch terminal
is grounded and ignition switch is turned ON.).
Therefore, to check diagnostic code when
engine fails to start, crank engine and then
ground diagnostic switch terminal with igni-
tion switch ON,



ELECTRONIC FUEL INJECTION SYSTEM 6E-17

Not for Germany

spec. model
6 1 Jd
[ |
1. "CHECK ENGINE” light Cj Cj
2. Cluster
3. Diagnosis switch terminals |a— | —
4. Junction/fuse block Cj C:j 3
5. ECM £—3 4
6. Sensed information C:j
7. Output s ©c—3 °
. . —
8. Main relay
9. Ignition switch

NOTE:

Germany spec. mode] is not provided with a diagno-
sis switch terminal in the fuse box but instead 2 dia-
grosis switch is installed to the underside of the in-
strument panel as shown below.

1. Diagneosis switch 1

Fig. BE-16 “CHECK ENGINE” Light Circuit

Fail-safe function

Even when a trouble has occurred in such area
of Electronic Fuel Injection system that includes
the following parts and a failure signal is sent to
ECM, control over the injector, ISC solenoid
valve and others is maintained on the basis of
the standard signals and/or back-up program
prestored in the ECM while ignoring that failure
signal and/or CPU. This function is called “fail-
safe function’’. Thus, with this function, acertain
level of engine performance is available even
when some failure occurs in such area and
disability in running is avoided.

& Water temp. sensor

Throttle position sensor

Vehicle speed sensor

Air temp. sensor

Pressure sensor

CPU in ECM
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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 meonitoring the sensor output voltage, ECM
knows the manifold pressure (intake air volurne).

[os L Loty L\\\-\\ N

.. \ N

-r”

1. Qutput voltage

2. Reference voltage

3. Ground

4. Semi-conductor type
prassure converting element

5. Integrated circuit (IC)

6. Intake manifold pressure
{Vacuum)

Fig. 6E-17 Pressure Sensor

Qutput voltage (V)
Low -~— & High

Low -= —= High
{High vacuum}) Intake manifold

{Low vacuum)
pressure {mmkg)

Fig. 6E-18 Qutput Characteristic

ECM uses the voltage signal from the pressure
sensor as one of the signals to control fuel
injector, ISC solenoid valve, shift-up indicator
light and EGR VSV.

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 b-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 ON/OFF signal and sensor
output voltage, ECM detects the throttle valve
opening.

Reference voltage
Output voltage
ON/OFF signal
Ground
Resistance

Brush

Rotor

NOGALN =

4 321
Fig. 6E-20 Throttle Position Sensor

=
k=
P
2
m
=]
kS
s
5
[= %
=
=4
O 3z
s
Small ~—a Large
Throttle valve opening
{degree)

Fig. 6E-21 Qutput Characteristic
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ECM uses the signal from TPS as one of the
signals to control fuel injector, ISC solenoid
valve and EGR VSV.

Also, ECM converts the voltage signal from
TPS into ON/OFF signal and sends it to A/T
control module, where it is used as one of the
signals to control the automatic transmission.

Air Temperature Sensor {ATS)

Located at the side of air cleaner case, this
sensor constantly measures the temperature of
the air entering there and converts a change in
the air temperature into that in resistance throu-
gh its thermister. That is, as air temperature
lowers, resistance increases and as it rises, resi-
stance decreases. As air density of the intake air
varies with variation in temperature, ECM, by
monitoring the resistance, adjusts the amount of
fuel injection according to the air temperature.

Water Temperature Sensor (WTS)

Located at the side of throttle body, this sensor
measures the temperature of the engine cooling
water and converts its change into that in resi-
stance through the thermister like the air tem-
perature 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.

Resistance
Low #———— & High

Low - » High
Temperature

Fig. 6E-22 Air/Water Temperature Sensor
Characteristic

Oxygen Sensor

The oxygen sensor is located on the exhaust
manifold to detect the concentration of oxygen
in the exhaust gases. [t consists of the zirconia
element (with thin platinum surface coating)
which generates electromotive force, lead wire
which draws out the electromotive force and
cover and housing which protect the zirconia
element from damage.

The zirconia element, by its property, generates
the electromotive force when a difference in ox-
ygen concentration exists between its faces, As
its temperature rises, the change of the electro-
motive force is amplified by catalytic reaction of
the platinum. The oxygen sensor makes use of
this property. As atmosphere is introduced into
the oxygen sensor, the inside of the zirconia
element is exposed to the atmosphere and out-
side to exhaust gases. Thus the difference in con-
centration between the inside and the outside of
the zirconia element varies with the oxygen con-
centration in the exhaust gases.

The large concentration difference results in
about 1V of the electromotive force and small
difference results in about OV, To put in other
words, if the amount of oxygen in the exhaust
gases is less (air-fuel mixture is richer than the
stoichiometric mixture), about 1V of electro-
motive force is generated and if more (air-fuel
mixture is leaner than the stoichiometric mix-
ture), almost none is generated.

In this way, the oxygen sonsor detects whether
the oxygen concentration is high or low (or the
mixture is leancer or richer than the stoichio-
metric mixture).

Stoichiometric
) air fuel ratio

1.0 i
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|

|

; |
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on
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s 05¢

>
e
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1

|

0 I

——— Air fuel ratio O
Rich Lean

Fig. 6E-23 Output Characteristic
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(Ll sy

\\ ‘

A

ety

Terminal post
Insulator
Zirconia etement
Element cover
Atmosphere

. Exhaust gases

=

fo—

ATy

—

N—]

N

PO p @

Fig. BE-24 QOxygen Sensor

Vehicie Speed Sensor

The speed sensor 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 car speed
and is sent to ECM as puise signals.

ECM uses it as one of the signals to control the
ISC solenoid valve and shift-up indicator light.

1. Speed sensor
2. Magnet

3. Speedometer ass'y

Fig. 6E-25 Vehicle Speed Sensor

Crank Angle Sensor {CAS)

The crank angle sensor located in the distributor
consists of the signal generator (pick-up coil and
magnet} and signal rotor,

As the signal rotor turns, AC voltage is generated
in the pick-up coil which varies in pulsatory way
as shown below. This pulse signal (4 pluses/
revolution) is sent to ECM where it is used to
calculate the engine speed and also as one of the
signals to control various devices.

~

\*‘/-EL < Air gap

3 1. Pick up coil
2. Magnet
3. Signal rotor

When signal rotor tooth and signal
generator tooth coincide

s @ /\ /\ / /
Q

£

-

o O

e

©

2

@ @ WVoltage waveform

Fig. 6E-25-1 CAS

Ignition Fail Safe Signal

This signal is sent from the igniter.

Monitoring this signal, ECM detects whether the
ignition spark is emitted or not and stops injector
operation when this signal is not inputted.

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 the fuel injector and fuel pump relay.
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“R", D", 2" or 'L" Range Signal

(A/T model only)

This signal is sent from A/T control module as a
battery voltage signal only when A/T is in ““R”,
“p*, 2" or “L’ range. Thus, ECM judges
whether A/T is in one of the above ranges or
otherwise {i.e. in “P" or “N" range) and uses it
as one of the signals to control the fuel injector
and 15C solenoid valve.

Electric Load Signal

This signal is sent from each circuit of head &
small {or clearance) lights, heater fan, radiator
fan, stop light and rear window difogger.

ECM uses it as one of the factors for controll-
ing 1SC solenoid valve operation.

Air-Conditioner Signal {Car with air-condi-
tioner only)

This signal is sent 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 1SC solenoid
valve operation.

Battery Voltage

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

There is some delay called as "Ineffective injec-
tion time’’, which doesnt 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.

Power Steering Signal (Car with power steering)
This signal is sent from the power steering pres-
sure switch, The power steering pressure switch
is installed on the power steering pump body.
The switch turns ON when the oil pressure is
higher than 15 — 20 kg/cm? {215 — 285 psi).
The turning of the steering wheel causes increased
oil pressure,

ECM uses it for controlling idle up VSV operation.

Diagnosis Switch Terminai

There are two diagnosis switch terminals; one
included in the junction/fuse block 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
output ISC duty through duty output terminal.

Not for Germany

spec. model
A: Blank
8: Diagnosis switeh terminal
1. Junction/fuse block C: Diggnosis output terminal
2. Diagnosis switch D: Ground terminal
terminal E: Test switch terminal
3. Meonitor coupler F: Duty output terminal

Fig. 6E-26 Diagnosis and Test Switch Terminals

NOTE:
Germany spec. model is not provided with a
diagnosis switch terminal in the fuse box but
instead a diagnosis switch is installed to the
underside of the instrument panel as shown
below,

1, Diagnosis switch

Fig. 6E-26-1 Diagnosis Switch (Germany Spec. Mode/
Cnly)

Test Switch Terminal

The test switch terminal is included in the moni-
tor coupler.

When this terminal is grounded, ECM fix the
ignition timing to initial one.

When both test switch termina! and diagnosis
switch terminal are grounded, ECM outputs
A/F duty through the A/F duty output terminal.
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FUEL INJECTION CONTROL SYSTEM

In this system, ECM controls the time {amount)
and timing of the fuel injection from the fuel 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

Thre are two types of injection timing. One is
“synchronous injection” in which injection is
synchronous with the CAS signal and the other
is *“‘asynchronous injection” in which injection
takes place independently of the CAS signal.

e Synchronous injection
Normally, the injector injects fuel at every CAS
signal. But when the engine cooling water
ternperature is low immediately after its start,
the injection time for one ignition cycle is
divided into some and injection takes place
accordingly.

Injectio:% % %
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P.S. ....Power stroke

E.S. ....Exhaust stroke

1.S. ....Intake stroke

C.S. ....Compression stroke

Fig. BE-27 Synchronous Injection

* Asynchronous injection
When the throttle valve is opened from its idle
position, the injector injects fuel in addition
to synchronous injection independently of
the CAS signal.

Injection

No, 1
cylinder
Mo, 3
cylinder
No. 4
cylinder

No. 2
cylinder

E.S.

L C.8 [PsS.

C.S. I.S. [C.s.

Fig. 6E-28 Asynchronous Injection
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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.

ECM
(CAS -~ Engine speed .
/ Basic | Injection O
. injection i - |njector
~ Intake manifold pressure time ime
( Pressure sensor }— =
Intake air 4\
temperature -
(ATS D! P >
Engine cooling
(WTS J water temperature o
Engine start signal
@ngine starter circuit ) 9 g >
(Oxygen orsor )_ 02 Concentration -
. Compensation
~ Throttle vaive opening P
(TPs D >
Car speed
(Vehicle speed sensor ) 2 -
(Ba ttery ) Battery voltage >
JIRII' lfDll’ 112'1' Or
A/T control module ™\ “L" range signal
{A/T model only) -/ -

Fig. 6E-29 Parameter Diagram for Fuel Injection Control System

Intake air temperature compensation
As the intake air volume varies with the tem-
perature, it is compensated for its temperature.

Enriching compensation while engine starting
In order to improve starting performance,
enriching compensation at start is carried out.

Enriching compensation after engine start

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

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,

Power enriching compensation

To ensure smooth acceleration and good driveabi-
lity under the high load driving condition, en-
riching compensation is carried out when the
throttle valve opening is larger than specification.
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Enriching compensation when accelerating

To ensure smooth acceleration, enriching com-
pensation is carried out when the intake mani-
fold pressure varies by more than a specified
amount druring acceleration. The amount of
compensation is determined according to the
engine cooling water temperature and how much
the intake manifold pressure varies,

Leaning compensation when decelerating

To obtain a proper air/fuel mixture ratio during
deceieration, leaning compensation is carried out
when the intake manifold pressure varies by
more than a specified amount during decelera-
tion.

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 for feed back compen-
sation,

Fuel cut

Fuel injection stops {with operation of the in-
jector prevented) when decelerating (i.e. when
the throttle valve is at idle position and the
engine speed is high), so that unburned gas will
not be exhausted and it starts again when above

conditions are not met. )
The fuel injection also stops when the engine

speed exceeds about 6,800 r/min to prevent
over-run which affects the engine adversely and
it starts again when the engine speed reduces to
jess than about 6,600 r/min,

L.eaning compensation when EGR valve is
operating

To ensure proper air/fuel mixture ratio even
while EGR valve is open, leaning compensation
is carried out when EGR VSV is ON,
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Air/fuel ratio feed back 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 clarification 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 theoretical air/fue! ratio,

1) When oxygen concentration in the exhaust
gas is jow, that is, when the air/fuel ratio is
smalier 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 concentration 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 injec-
tion according to the lean signal, oxygen con-
centration 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

e When highly loaded and fuel injection is
increased

e At fuel cut

¢ When oxygen sensor is cold

e When engine is running at high speed (higher
than about 4000 r/min).

ECM

Injector

Oxygen sensor
Voltage signal
Injection signal
Airffuel mixture
Exhaust gas

. Sensed information

PNPOP LN

I

Signal to decrease amount of
fuel injection

Signazl to increase amount of
}7 fuel injection
i

High voliage
} ECM Low voltage
ro T e T 1
Y ¥ |
OXYGEN
INJECTOR SENSOR
T
i AJF mixture Oxygen A A
|  becomes concentration :
L_ sicher. decreasei_ I
A/F mixture Oxygen
becomes concentration
leaner, increases,

Fig. 6E-30 A/F Ratio Feed Back Compensation
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FUEL PUMP CONTROL SYSTEM o For 2 seconds after ignition switch ON.

ECM controls ON/OFF operation of the fuel e While cranking engine (while engine start
pump by turning it ON via the fuel pump relay signal is inputted to ECM).

under any of the following conditions. o While CAS signal is inputted to ECM

11

1. Fuel tank 7. Battery

2. Fuel pump 8. Clutch switch {M/T) or
3. CAS shift switch (A/T)

4. Blank 9. Main switch

5. ECM 10. Main relay

6. Starter 11. Fuel pump relay

Fig. 6E-31 Fuel Pump Cireuit



ELECTRONIC FUEL INJECTION SYSTEM 6E-27

ISC SOLENOID VALVE CONTROL SYSTEM

This system controls the bypass air flow by

means of ECM and 1SC 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.

* |oad applied to engine (when electric load
is applied, automatic transmission is shifted
to “R", “D’" 2" or “L" range, air-condi-
tioner is turned ON, etc.)

* Variation in atmospheric pressure

* Change in engine itself with passage of time

* Other factors causing idle speed to change

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

Operation

ISC 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 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 valve ON so as to obtain better start of
the engine. After the engine has started, it re-
duces ON time gradually to maintain the idle
speed as specified.

When the accelerator pedal is depressed (throttle
valve is at other than idle position), ECM keeps
ISC solenoid valve ON. When decelerating, on
the other hand, it reduces its ON time gradually
{thereby reducing the bypass air flow gradually)
to adjust air/fuel mixture to an optimum ratio
for combustion.

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

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

Engine idle speed specifications at engine normal
operating temperature are as follows.

{Unit: r/min)}
Air-condi- Air-condi-
tioner OFF tioner ON
M/T modet 750 £50 900 + 50

AIT | At"Por 850+50 | 900 %50

model “N"’ range
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Throttie body
1SC solenoid valve
Air cleaner

ECM

Engine speed
Bl Crank angle sensor

Throttle valve opening o
e Throttle position sensor

Engine cooling water
___temperature

Water temperature
sansor

- Car speed

Vehicle speed sensor

Barometric pressure
- Pressure sensor

"R, DT, 12 ar LY
| range signal AT control module

Air-conditioner ON (For A/T modsl only)
- signal Air-conditioner

amplifier

b=

. Silencer

18C solenoid ON
valve

OFF

ON time

“lcycle
{constant)

Lighting switch,

Electric load signal
9 Heater fan switch,

Radiator fan switch,
Stop light switch,
Rear window defogger
switch

Fig. 6E-32 [SC Sofenoid Valve Control System

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
manifold,

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 moduiator 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 s not transmitted to the EGR
valve, it remains closed.
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When engine cooling water temperature is low.
When throttle valve is at idle position.

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

When engine is running under high load.
When intake manifold pressure is fow.

operation,

1. EGR valve

2. EGR modulator
1. Modulator valve
3. VSV

4, ECM

5. CAS

-

Blank

Main fuse box
Main switch
Battery

Main retay
TPS

SSoeN®

12. WTS

13. Pressure sensor
T4. Exhaust gas
15. Air

16. Vacuum

Fig. 6E-33 EGR Systermn

SHIFT-UP INDICATOR LIGHT CONTROL

SYSTEM (if equipped)

This system is intended for economical driving

by using proper gear positions. When the follow-

ing conditions are all met, it turns ON the shift-

up indicator light included in the meter cluster,

but for b seconds at the longest, so as to urge

the driver to shift up the gear.

e Car speed is higher than 5 km/h (3.1 mile/h)

e Both idle switch and wide open switchare OFF

e Engine speed is higher than a specified speed
(The specified engine speed varies with the
intake manifold pressure and engine cooling
water temperature.)

BIW

W/R

W/B!

o— W

RN

Sensed
information

Shitt-up indicator light
ECM

Main relay

Ignition switch

Battery

Fig. 6E-34 System Circuit
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THROTTLE VALVE OPENING SIGNAL
OUTPUT FOR A/T

Receiving the throttle valve opening signal from
the throttie position sensor, ECM converts it
into the three ON/OFF signals and sends their
signals to A/T control module through A21, A9,
and A22 terminals. Then A/T control module
uses them as the signals to control the automatic
transmission,

Full f""" / %»—‘ON zone

A21 A9 A22
Terminal

Fig. 6E-35 ON/OFF Signal Diagram

&~
>
%]
]

w/BI—f A13
A26 a1s

. AT control module
ECM

TPS

Main relay

Ignition switch
Battery

PO PN~

Fig. 6E-36 Signal Qutput Circuit

ESA (ELECTRONIC SPARK ADVANCE)
CONTROL SYSTEM

This systern controls electronically the time of
electric current flow to ignition primary coi! 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 an ignition signal
to the igniter {power unit).

Control of this system includes three different
types as follows.

& Ignition timing control at engine start

¢ |gnition timing control after engine start

e Electric current flow time control

1 5 3
lgnition '
Ignition [fail safe ﬂ
10 timing signal I
9 -— I |
8
7 -@
. Ignition trigger
6
Electric signal
current
flow
time
Wave form
shaping
s agR)
4
1. ECM 8. Pressure sensor
2. lIgniter {power unit) 9. Battery voltage
3. lIgnition coil 10. Test switch
4, Distributor terminal
5. CAS
6. TPS
7. WTS

Fig. 6E-37 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 speed
is lower than 500 r/min.} ESA system sets the
ignition timing to the initial ignition timing (5°
BTDC).

Ignition Timing Control After Engine Start

The ignition timing after the engine start is
determined as follows so that the spark occurs
at the most suitable timing for each engine
condition,

s Initial Basic Various
lgnition . R .
T, ignition [+ | ignition [+ | compensating
timing .

timing advance advance

When the idle swith is ON, the ignition timing
is determined by adding basic ignition advance
which wvaries according to the engine speed,
water temperature compensating advance and
compensating advance for idle speed stability to
the initial ignition timing.

When the idle switch is OFF, the ignition timing
is determined by adding basic ignition advance
which varies according to the engine speed and
intake manifold pressure and water temperature
compensating advance to the initial ignition
timing.

e Water temperature compensating advance
This compensation is added according to the
signal from the water temperature sensor
which detects the engine cooling water tem-
perature.

—3e Large

COMPENSATION

Low we=— —_— HigH

ENGINE COOLING WATER TEMP.

Fig. 6E-37-1 Water Temp. Compensating Advance
Characteristic

¢ Compensating advance for idle speed stability
This compensation is carried out to stabilize
the engine idle 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 to the initial one by grounding the
test switch terminal.
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DIAGNOSIS

ECM has a system self-diagnosis function as des-
cribed previously (p. 6E-17).

Investigate where the trouble is by referring to
*Diagnostic Flow Chart’’ and *’Diagnostic Code”
in this section,

PRECAUTIONS IN DIAGNOSING TROUBLES
IN ELECTRONIC FUEL INJECTION SYSTEM

[PRECAUTIONS IN IDENTIFYING

DIAGNOSTIC CODE])

e 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 or
main fuse.

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 switch 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
usmg “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 run and 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]

o |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.

e Never connect an ohmmeter to ECM with its
coupler connected to it. Attempt to do it
may cause damage to ECM and sensors.

e Be sure to use a voltmeter with high impedan-
ce {(MQ/V minimum} or a digital type vol-
tmeter. Any other voltmeter shouid not be
used because accurate measurements are not
obtained.
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e When disconnecting and connecting coupler,
make sure to turn ignition switch OFF.

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

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

1. Coupler
2. Probe
3. Wire harness

Fig. 6E-38 Connecting Meter Probe

e When connecting meter probe from terminal

side of coupler because it can‘t be connected
from harness side, use extra care not 10 bend
male terminal of coupler or force its female
terminal open for connection,

In case of such coupler as shown below, con-
nect probe as shown below t0 avoid opening
fernale terminal,

Never connect probe where male terminal is
supposed to fit.

1. Coupler
2. Probe
3, Where male terminal fits

Fig. 6E-39 Connecting Meter Probe

e Before measuring volitage at each terminal,

check to make sure that battery voitage is
11V or higher. Such terminal voltage check at

low battery voltage will lead to erroneous dia-
gnosis.

Fig. 6E-40 Checking Battery Voltage
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¢ When checking voltage at each terminal of the
coupler which is connected to ECM, be sure
to connect negative probe to body ground
and using service wire, connect ECM case to
body ground as shown in Fig. 6E-41. Any
other way is prohibited even by accident.
Applying probes of voitmeter improperly
may cause the sensor or ECM to be shorted
and damaged.

. ECM
. Couplers
. Body ground
. Service wire
Fig. 6E-41 Checking Voltage
1
1
B16|B15}B14|B13|B12|B11|B10| B9 A26[AZ6 A24IA23 A221A21(A20|A19|A18[A1T7|A16|AT15]A14
B8 [ B7 |B6 | B5 B4 | B3 | B2 | B1 A13A12A11[A10 A9 |AB |AT |AB[AB A4 |A31AZ [A1
2
1. ECM
2. ECM coupler

Fig. BE-41-T ECM Coupler Terminals
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DIAGNOSTIC FLOW CHART

START =

l

Dges "CHECK ENG INE" light
turn ON when ignition switch
is turned ON (without start-
ing engine.)?

Proceed to chart A-2. (*CHE-
w1 CK ENGINE"” light circuit

Y YES

Connect spare fuse to diagno-
sis switch terminal (ground-
ing) and observe “CHECK
ENGINE" light, (For German
spec. model, turn diagnosis
switch ON.}.

NOTE:

1f engine fails to start, crank
it for 2 seconds and then
while keeping ignition switch
ON (Don’t turn it OFF) con-
nect spare fuse to diagnosis
switch terminal or turn diag-
nosis switch ON.

check.)

Proceed to chart A-1. (ECM
power and ground gircuit

1 Does engine start?

Y

check.)

Y

Not for Germany spec. model

1. Junection/fuse block
2. Diagnosis switch terminals

Germany spec. model

1. Diag. switch

Remains ON

Proceed to chart A-3. (“CHE-

¥y Flashes

Is diagnostic code No. 12 in-
dicated?

YES

yNO

Y

Check and repair according to
flow chart corresponding to
that code No.

Y

Are engine basic parts des-

Y

CK ENGINE"™ light circuit
check.)

Y

Proceed to "TROUBLE DIA-

cribed in SECTION 6 “EN-
GINE DIAGNOQSIS” in good
condition?

nect it.

turn diagnosis switch ON.

1. Disconnect spare fuse from diagnosis switch terminal
or turn diagnosis switch OFF,

2. Disconnect battery negative cable for 80 sec. to erase
diagnostic code stored in ECM memory and recon-

3. Warm up engine to normal operating temperature.
4_ Connect spare fuse to diagnosis switch terminal or

5. Is diagnostic code No. 12 indicated then?

» GNOSIS” (p. BE-B3.)

Check Electronic Fuel injec-
tion system parts that are not
indicated by self-diagnosis
function.

NO -
—>L Repair or replace.

NO

Yy YES

Disconnect spare fuse from
diagnosis switch terminal or
turn diagnosis switch OFF,

Y

Is trouble ¢orrected?

NO

Y

¥ YES
END

Fig. 6E-42 Diagnostic Flow Chart for Electronic Fuel Injection System
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DIAGNOSTIC CODE TABLE
EXAMPLE: THROTTLE POSITION SENSOR FAILURE (CODE NO. 21}
CODE NO. 21 CQDE NO. 21 CODE NO. 21
“CHECK ENGINE" 2 1 2 1 2 1
light turn ON g i o = = e =~
OFF —» -|F m r I_I | |-
| d L ad L —f
**’ 1.0 + 3.0 3.0 TIME
0.3 0.3 {sec)
DIAGNOQOSTIC CODE
DIAGNOSTIC AREA DIAGNOSIS
NO. MODE
1 2 H
12 Normal This code appears yvhen. npne of the other codes
” I ”I {Below codes) are identified.
1 3
13 ” I”l Il Oxygen sensor
1 4
14 _,-L_I-U—I_I-U-L Water temperature
5 sensor
2 1
21 ”l I “ Throttie position
2 2 sensor
2 3
_ Air temperature
2 5 sensor
2 P Diagnose trouble according to “DIAGNOSTIC
24 I " | | | I ” I I | Vehicle speed sensor FLOW CHART'' corresponding to each code No.
3 1
3 2 Pressure sensor
4 1
41 I” I I I ll I | Ignition fail safe signal
4 2
42 |’”"I ” ” I ”I Crank angle sensor
5 EGR system
51 ”I ” | I I ” ” {California spec. model
only)
ON | ECM ECM failure

Fig. BE-43 Diagnostic Code Table
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A-1 ECM POWER AND GROUND CIRCUIT CHECK
("CHECK ENGINE"” LIGHT DOESN'T LIGHT AT IGNITION SWITCH ON AND ENGINE DOESN'T
START THOUGH IT IS CRANKED UP.)

4 fe
W/REB /W 5
wel B
L W/BH A13 A1504-8/B1
W/R
B
™ 6
7
-~ 1. Main fuse box
/ 2. lgnition switch
3. Circuit fuse
4. Main relay
5. ECM
6. ECM ground
7. Ground
8. Intake manifold
9. I18C solencid valve
Fig. 6E-44 ECM Power and Ground Circuit
Is operation of main
relay heard at ignition
switch ON?
¥ YES y VO
Is 15A main fuse in Are main and circuit
good condition? fuses in good condition?
¥ YES yNe Y YES | B
1. Disconnect ECM cou- Repair and Is main relay in good Repair and
pler with ignition replace. condition? replace.
switch OFF, {Check main relay re-
2. Is battery voltage apli- ferring to p. 6E-86.)
ed to A13 terminal at
ignition switch ON? NO
Y YES +
®Poor relay-to-coupler Replace.
connection,
*“B/W wire open,
®'“B" wire open or
®Poor ‘B wire ground.
i ing.

> . ECM coupler
disconnected
2. Body ground

To he continued
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Continued
NO
A YES Y

& Poor “A13'" or “A1B" connection, & W/R" wire open,
®“B/BI" wire open or ® Poor relay-to-coupler connection or
e Poor “'B/BI" wire grounding. ® “W/BI"* wire open.

If wire and connections are OK, substitute If wire and connection are OK, check main

a known-good ECM and recheck. relay referring to p. GE-86.

Fig. 8E-45 Diagnostic Flow Chart A-1 for ECM Power and Ground Circuit

A-2 “CHECK ENGINE"” LIGHT CIRCUIT CHECK
{"CHECK ENGINE” LIGHT DOES NOT LIGHT BUT ENGINE STARTS.)

B/W v——r_b a6

. Main fuse

. lgnition switch

. Circuit fuse

. “CHECK ENGINE" light
. Combination meter

. ECM

Db WM =

Fig. 6E-46 “CHECK ENGINE™ Light Circuit

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

2. Body-ground terninal A6’
in couper disconnected.

3. Does “CHECK ENGINE”

light turn ON at ignition .
., 1. ECM coupler disconnected
switch ON? 2 uper

2. Body ground

NO | Bulb burned out, “V" wire

¥y YES circuit open or “B/W" wire
Is coupler connected to ECM circuit apen.
properly?

NO | Poor connection.

¥ YES
Substitute a krnown-good ECM
and recheck,

Fig. 6E-47 Diagnostic Flow Chart A-2 for “CHECK ENGINE” Light Circuit
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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.)

[Not for Germany spec. model]
@-— Junction/
cj tj fuse block
3 — —
A24 VY0 G— a— E—
A6 ‘ (S J
o -
O
&
O
E Diag. switch terminal
74'7 [Germany spec. model oniy]
7 Y

Combination meter
“CHECK ENGINE" light
ECM

Diagnosis switch terminal
Monitor coupler . .
Body ground Diag. switch

GEppN

Fig. 6E-48 “CHECK ENGINE” Light Circuit

1. Disconnect ECM coupler
*“B” with ignition switch
turned OFF.

2. Does “CHECK ENGINE’"
light turn ON at ignition
switch ON?

YES “\'"' wire circuit shorted to
YNO 1 ground.

y

Is coupler “A” (terminal
“A24”) connected to ECM
properly?

» Poor connection.

¥ YES

1. Using service wire, ground
terminal ‘A24"” with cou- 3
pler connected to ECM,

2. Does “CHECK ENGINE” ==
light flash at ignition switch
ON? ‘

1. ECM
A4 2. Body ground
2 3. Service wire

YES i Spare fuse open, “V/Y'" wire
NO circuit open or poor “B" wire
/ grounding.

y

Substitute a known-good ECM
and recheck.

Fig. BE-49 Diagnositc Flow Chart A-3 for “CHECK ENGINE” Light Circuit
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CODE NO. 13 OXYGEN SENSOR CIRCUIT (SIGNAL VOLTAGE DOESN'T CHANGE)

NOTE:
® Before diagnosing trouble according to flow chart given
below, check to make sure that following system and

; Egm coupler parts othet_' :chan Electronic Fuel Injection system are in
] 2 3. Oxygen sensor good condition.
4. Coupler — Air cleaner (clogged)
:/ — Vacuum feaks {air inhaling)
BAbp——m — = — — — S$park plugs {contamination, gap)
ﬂ' ______ - — High-tension cords (crack, deterioration}
4 — Distributor rotor or cap {wear, crack)
— lgnition timing
- Engine compression
3 —~ Any other system and parts which might affect A/F
mixture or combustion.
¢ |f 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.
Fig. 6E-50 Oxygen Sensor Circuit ® Be sure to use a voltmeter with high impedance (MQ/V
minimum) or digital type voltmeter for accurate measure-
ment.

1. Remove ECM and connect couplers to

ECM.

. Warm up engine to normal operating |—="—
temperature.

. Connect voltmeter between “B3" ter-
minal of ECM coupler and body ground.

. Maintain engine speed at 2000 r/min.
After 60 seconds, check voltmeter.

£ N

3 2. Body gromd
2 3. Service wire

ov Remains unchanged Remains unchanged Deflects  between
at below 0.45V. at above 0.45V, above and below
0.45V repeatedl|y.

Y Y \

*Wire between sen-
sor and ECM open
or

®Poor connection.

If wire and con-
nection are OK, re-
place oxygen sen-
sor and recheck.

Maintain engine
speed at 2000 r/min.
After 60 sec., dis-
connect vacuum
hose from pressure
sensor and check
voltmeter. Is voitage
0.45V or more?

Yy NO

y YES

Faulty oxygen sen-
sor.

Poor B3 connection

or lean A/F mixture.

® Check pressure sen-
sor, WTS, ATS,
fuel pressure and
injector.
If all above are
OK, check ECM
and its circuit re-
ferring to p. GE-65.

Poor B3 connection

or rich A/F mixture.

® Check TPS, clogged
pressure sensor
hose, pressure sen-
sor, ATS, WTS, fuef
pressure and injec-
tor,
if all above are
OK, check ECM
and its circuit re-
ferring to P. GE-65.

Oxygen sensor and
its circuit (Airffuel
ratio feed back sys-
tem) are in good
condition.
Intermittent trouble
or faulty ECM.
Recheck referring to
“intermittent trou-
ble” on p. BE-32.

Fig. 6E-51 Diagnostic Flow Chart for Code No. 13
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CODE NO. 14 WTS (WATER TEMPERATURE SENSOR) CIRCUIT (LOWTEMPERATURE INDICATED,
SIGNAL VOLTAGE HIGH}

1 P
810 Gr/w 1. ECM
A25 Lg/B 2. WTS
3 3. WTS coupler
l 2 4. ECM coupler
5 5. To other sensors
NOTE:
When Code Nos. 14, 23 and 32 are indicated
Fig. 6E-52 WTS Circuit together, it is possible that “Lg/B" wire is

open or A25 terminal connection is poor.

1. Disconnect WTS coupler with ignition
switch OFF,

2. With ignition switch ON, check volitage at
“Gr/W' wire terminal of WTS coupler.
Is it about 4 — 5V?

1. WTS coupler
disconnected
2. Engine ground

y YES + NO
1. Using service wire, connect WTS coupler “Gr/W'* wire open, poor B10 connection or
terminals, “Gr/W*’ wire shorted to power circuit.
2. Check voltage at ""Gr/W'* wire terminal of If wire and connection are OK, substitute
WTS coupler with ignition switch ON. a known-good ECM and recheck.
Is it below 0.15V7?

. WTS coupler disconnected
2. SBervice wire
3. Engine ground

¥ NO y YES
*19/B’ wire open or poor A25 connection. Poor WTS-to-WTS coupler connection or
If wire and connection are OK, substitute a faulty WTS. .
known-good ECM and recheck. If connection and WTS are OK, intermittent
trouble or faulty ECM. Recheck referring to

“Intermittent trouble’ on Fig. 6E-32,

Fig. 6E-53 Diagnostic Flow Chart for Chart for Code No, 14
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CODE NO. 156 WTS (WATER TEMPERATURE SENSOR) CIRCUIT (HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

"

B10 Griw 1. ECM
A25 ' La/B 2. WTs
3. Coupler
4. ECM coupler
5 5. To other sensors

Fig. BE-54 WTS Circuit

1. Disconnect WTS coupler with ignition

switch OFF, G
2. With ignition switch ON, isvoltage applied ~——==.| Y,
to “"Gr/W" wire terminal of WTS coupler 8 @

4V or more?

. Sensor coupler
disconnected
2 2. Engine ground

NO
“Gr/W"” wire shorted to “'Lg/B" wire or
ground circuit.

H wire is OK, substitute a known-good
ECM and recheck.

Check WTS referring to P. GE-84,
Is it in good condition?

NO
YES

¥

Intermittent trouble or faulty ECM.

Recheck referring to “*Intermittent trouble’
on p. BE-32.

Y
Faulty WTS. |

Fig. 6E-55 Diasgnostic Flow Chart for Code No. 15
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CODE NO. 21 TPS (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH)

2 4 1. ECM
5 2. ECM coupler
1 I L 3. TPS
B1 — I?N 3 4. TPS coupler
g 5. ToPS
B;; La/Y / 6. To other sensors
Lg/B
A2
> }—I—_— NOTE:
! Be sure to turn OFF ignition switch for this
check.
Fig. 6E-58 TPS Circuit
1. Disconnect TPS coupler.
2. Check TPS referring to P. BE-B2.
Is it in good condition?
¥y YES yNO

1. Disconnect ECM coupler. Faulty TPS.
2. With TPS coupler disconnected, is there

continuity between ECM coupler termi-
nals B1 and B11?

1. ECM couptler disconnecied

NO ¥y YES

—_

. Disconnect PS coupler.

2. Connect TPS coupler.

3. Is resistance between ECM coupler termi-
nals B1 and A25 4,37 —8.13 k§2?

**Lg’' wire shorted
to “'Lg/W" wire.

YES y NO
Poor A25 connection, poor B11 connection “Lg/B" wire open
or “Lg/W" wire open. or poor TPS-to- 1. ECM coupler disconnected
If connection and wire are OK, intermittent ~ g/B"" wire
trouble or faulty ECM. connection.
Recheck referring to “‘Intermittent trouble”
oh p.BE-32.

Fig. 6E-59 Diagnostic Flow Chart for Cade No. 21
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CODE NO. 22 TPS (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE LOW)

2
/5 /
! I Lg

el Lo/w
9
B11
B7 < IAJ ) 9o
AZ5 Lo/B

[ Y va—Y

Fig. 6E-60 TPS Circust

ECM

ECM coupler
TPS

TPS coupler

To PS

To other sensors

goawN~

1. Disconnect TPS coupler with ignition
switch OFF.

2, With ignition switch ON, is voltage applied
to ‘‘Lg’’ wire terminal of TPS coupler
about 4 — BV?

1. TPS coupler
disconnected
2. Engine ground

y YES

Check TPS referring to p. 6E-82.
Is it in good condition?

‘NO

"Lg" wire open, "’Lg” wire shorted to ground
circuit or "“Lg/B" wire or poor B1 connec-
tion.

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

¥ YES

“Lg” wire open, “‘Lg/W'" wire shorted to
ground circuit or poor TPS-to-TPS coupler
connection.

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

Recheck referring to “"Intermittent trouble’”
on p. 6E-32.

Fig. 66-61 Diagnostic Flow Chart for Code No. 22

NO

Y
Faulty TPS.
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CODE NO. 23 ATS (AIR TEMPERATURE SENSOR) CIRCUIT (LOW TEMPERATURE INDICATED,
SIGNAL VOLTAGE HIGH)

2
1 /
~
B9 o 1. ECM
A25 g Lo/B 4 2. ECM coupler
3. ATS
4. ATS coupler
[} 5. To ther sensors
Fig. 6E-82 ATS Circuit
1. Disconnect ATS coupler with ignition ev D
switch OFF.
2. With ignition switch ON, check voltage B
at ““Gr’’ wire terminal of ATS coupler.
Is it about 4 — 5V?
1. ATS coupler
disconnected
2 2. Engine ground
NO
y YES *
1. Using service wire, connect ATS coupler “Gr" wire open, poor B9 connection or
terminals. “Gr'* wire shorted to power circuit.
2. Check voltage at "“Gr”’ wire terminal of If wire and connection are OK, substitute
ATS coupler with ignition switch ON. a known-good ECM and recheck,
Is it below 0.15V?
\Y
9 @
2
1. WTS coupler disconnected
2. Service wire
3 3. Engine ground
NO
¥ YES +
Faulty ATS or poor ATS-to-ATS coupler “Lg/B’'" wire open or poor A25 connection.
connection, If wire and connection are OK, substitute a
If ATS and connection are OK, intermittent known-good ECM and recheck.
trouble or faulty ECM. Recheck referring to
“Intermittent trouble’” on P. 6E-32.

Fig. 8E-63 Diagnostic Flow Chart for Code No. 23



6E-46 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 25 ATS (AIR TEMPERATURE SENSOR) CIRCUIT (HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

2
1 /
B9 Gr
1. ECM
AZ5 La/B 4 2. ECM coupler
3. ATS
l 3 4. ATS coupler
5 5. To other sensors

Fig, 6E-64 ATS Circuit

1. Disconnect ATS coupler with ignition

switch OFF,
2. With ignition switch ON, is voltage e
applied to “Gr’" wire terminal of ATS

coupler 4V or more?

1. Sensor coupler
disconnected
2 2. Engine ground
NO
‘L YES ¥
Check ATS referring to p. 6E-84. “Gr'" wire shorted to ground circuit,
Is it in good condition? 1f wire is OK, substitute a known-good ECM
and recheck.
NO
y YES Y
Intermittent trouble or faulty ECM. LFaurty ATS.
Recheck referring to “Intermittent trouble’™
on p. 6E-32.

Fig. BE-65 Diagnostic Flow Chart for Code No, 25



ELECTRONIC FUEL INJECTION SYSTEM 6E-47

CODE NO. 24 VEHICLE SPEED SENSOR (SPEED SENSOR SIGNAL NOT INPUTTED ALTHOUGH

CIRCUIT
3
1 2 @
B15ﬁEJ/YIG
B

Fig. 6E-66 Speed Sensor Circuit

Does speedometer indicate car speed?J

@

FUEL IS KEPT CUT AT LOWER THAN 4000 r/min FOR
LONGER THAN 4 SECONDS}

ECM

ECM coupler
Speed sensor
Speedometer
Coupler

LAl ol

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

y YES

NO
\

SIS

. Disconnect ECM coupler with ignition

switch OFF.

. Connect ochmmeter between “B15"" ter-

minal of ECM coupler and body ground.
Hoist front end of car and lock front
right tire.

Turn front left tire slowly.

Does chmmeter indicator deflect between
0 and == a few times while tire is turned
one revolution?

Speedometer cable broken. I

815

1. ECM coupler
disconnected
2. Body ground

y NO

Check speed sensor referring to p. BE-85.
Is it in good condition?

YES

\

Poor B15 connection. If connection is OK,
intermittent trouble or faulty ECM.

Recheck referring to “intermittent trouble’
on p. 6E-32.

Y YES

*NO

“Y{G" wire open, “B/BI" wire open, poor
coupler-to-meter connection or poor “B/Bl"
wire ground.

Faulty speed sensor. I

Fig. 6E-67 Diagnostic Flow Chart for Code No, 24



6E-48 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 31 PS (PRESSURE SENSOR) CIRCUIT (SIGNAL VOLTAGE ILOW — LOW PRESSURE —
HIGH VACUUM)

1 fos
[ | L 1. ECM
B1 9 2. ECM coupler
Lg/R 3. P§
B2 m 4. PS coupler
A25Of—eq——uLf 5. To TPS

I 6. To other sensors
6

Fig. 6E-68 PS5 Circuit

1. Disconnect PScoupler with ignition switch
OFF.

2, With ignition switch ON, is voltage applied
to “Lg” wire terminal of PS coupler

about 4 — 5V?
1. PScoupler
"2 2. Engine ground
y YES ¥ NO
Check PS referring to p. 6E-81. "Lg’* wire open, “Lg" wire shorted to ground

-~

Is it in good condition circuit or poor B1 connection.
If wire and connection are OK, substitute

a known-good ECM and recheck.

¥ YES e

“Lg/R’" wire shorted to ground circuit or poor Faulty PS.
PS-t0-PS coupler connection.

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

Recheck referring to “Intermittent trouble”
on p. 6E-32.

Fig. 6E-69 Diagnostic Flow Chart for Code No. 31



ELECTRONIC FUEL INJECTION SYSTEM 6E-49

CODE NO. 32 PS (PRESSURE SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH — HIGH PRESSURE —
LOW VACUUM)

4
1 / i
3
B1 : L? Vin 1. ECM
Lg/R . |
g2 L+ Vout g ESCM coupler
A25 * Lo/B Ground 4. PS coupler
I 5. ToTPS
8 6. To other sensors
Fig. 6E-70 PS Circuit
1. Disconnect PS coupler with ignition switch
OFF.
2. With ignition switch ON, isvoltage applied “lg'
to "Lg” wire terminal of PS coupler
about 4 — 5V?
1. PScoupler
2. Engine ground
NO
Y YES #

Check PS referring to p. 6E-81. "Lg'" wire shorted to power NOTE:

Is it in good condition? circuit. When battery voltage is appli-
If wire is OK, substitute a g P ot e s ibl
known-goed ECM and re- ed to I..g wire, Ilt 15 possibie
check. that PS is also faulty,

NO
y YES +
“Lg’" wire shorted to “'Lg/R’" wire, *'Lg/B"’ Faulty PS.

wire open, poor A25 connection, poor B2
connection, ““Lg/R’’ wire open or poor PS-to-
“Lg/B’" wire connection.

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

Recheck referring to “Intermittent trouble”
on p. 8E-32.

Fig. 6E-71 Diagnostic Flow Chart for Code No., 32



6E-50 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 41 IGNITION FAIL SAFE SIGNAL (IGNITION FAIL SAFE SIGNAL NOT INPUTTED)

CIRCUIT

1 3 4
|G E I

iGt &

S i
Al ] Br/Y I oy b
Br/
~ l —

Fig. 6E-72 lIgnition Fail Safe Signal Circuit

Check ignition spark referring to SECTION
6F1.
Is it in good condition?

G hawN =

ECM

ECM coupler
Igniter {power unit)
Noise suppressor
lgnition ¢oil

VNO

1. Disconnect igniter coupler.

2. Connect analog type voltmeter between
“IGt" terminal of igniter coupler and
engine ground.

3. Is voltage pulse output within 0 — 5V
while engine cranking?

+YES

1. Remove ECM,
2,15 0 — 2¥ or 4 — bV voltage obtained
between A4 terminal {IGf} and ground
when ignition switch is ON?

Also, does voltage at engine cranking vary
from that at ignition switch ON?

Fig. 6E-72-1 Diagnostic Flow Chart for Code No. 471

y NO v YES \ y NO y YES
"Br/Y"” wire open 1. Check follow- 1. Disconnect ig- Substitute a
or poor Al con- ing parts re- niter coupler. known good ECM
nection. ferring to SEC- 2. Is about 5V vol- and recheck.

[f wire and con- TION 6F1. tage obtained
nection are OK, ® fgnition coil between “IGf”
substitute a ® Noise supp- terminal of ig-
known-good ECM C;SSOL niter coupler
and recheck, ® Wire harnes- , and  ground
ses and cou- 1. laniter coupler when ignition
plers switch is ON?
2. If all above are
_OK, replace
igniter. y NO 1 YES

“Y/R'" wire open
or poor AT4 con-
nection.

If wire and con-
nection are 0K,
substitute a
known-good ECM
and recheck.

Poor “IGf" con-
nection of igniter
or faulty igniter.




ELECTRONIC FUEL INJECTION SYSTEM 6E-51

CODE NO. 42 CRANK ANGLE SENSOR (CAS) (SENSOR SIGNAL NOT INPUTTED FOR 2

CIRCUIT SECONDS AT ENGINE CRANKING)
1. Main switch
4 2. Clutch switch (M/T) or shift switch (A/T)
ON i 3. Starter
2 4, ECM
1 m’ ST BIY A10 B8 5. ECM coupler
6. Distributor
B16 7. CAS
3
® @ l
Fig. 6E-73 CAS Circuit
NOTE:
If starter circuit is open (i.e., start signal
circuit is OK but starter fails to run), code
No. 42 is stored in memaory at ignition switch
ON or starter switch ON, even though CAS
is in good condition.
When starter motor fails to run and code
No. 42 appears, check starter circuit first.
Check signal rotor air gap referring to SEC-
TION 6F1.
Is it in good condition?
NG
Y YES ¥
Check crank angle sensor referring to SEC- Mal-adjusted air gap.
TION 6F1.
Is it in good condition?
o
y YES & N
Check engine start signal circuit referring Faulty crank angle sensor.
to Diagnostic flow chart B-5.
Is it in good condition?
¥ YES y VO
Open wire I:_Jetween sensor and ECM_, poor “B/Y* wire open or poor
B8 connection, poor B16 connection or coupler connection.
sensor wires shorted to each other.
If wires and connections are OK, intermittent
trouble or faulty ECM.
Recheck referring to “’Intermittent trouble’
on p. 6E-32,

Fig. 6E-73-1 Diagnostic Flow Chart for Code No. 42



6E-52 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 51 EGR SYSTEM (FAULTY EGR SYSTEM)

For California spec. model only

Fig. BE-74 EGR System

Check EGR system referring to p. 6E-89.
Is it in good condition?

EGR valve

VSV
ECM

2B Sl

Main relay

W/R - )

¥y NO

*YES

Check vacuum hose, EGR valve and EGR
madulator referring to p. 6E-90.
Are they in good condition?

Intermittent trouble or faulty ECM.
Recheck referring to “‘Intermittent trouble™
on p. 6E-32.

“YES

*NO

Check VSV referring to p. 6E-20.
Is it in good condition?

®Vacuum hose misconnection, leakage, clog
or deterioration,

e Faulty EGR valve or

®Fauity EGR modulator.

',YES

.uGﬂ Wil’e open,

® G’ wire shorted to ground,

®Poor VSV coupler connection or

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

NO
Y

Faulty VSV. |

Fig. 6E-75 Diagnostic Flow Chart for Code No. 51 (California Spec. Mode! Oniy)

EGR modulator

Sensed information




ELECTRONIC FUEL INJECTION SYSTEM 6E-53

TROUBLE DIAGNOSIS

This section describes trouble diagnosis of When diagnostic code No. 12 is indicated by the
Electronic Fuel Injection system parts whose self-diagnosis function and assuredly those en-
trouble is not indicated by the self-diagnosis gine basic parts as described in “ENGINE
function, DIAGNOSIS™ 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 POSSIBLE CAUSE INSPECTION

Hard or no starting & Shortage of fuel in fuel tank

(Engine cranks OK) o Injector or its circuit faulty Diagnostic flow chart B-1
¢ Fauity fuel pump or its circuit open Diagnostic flow chart B-2
¢ Fuel pressure out of specification Diagnostic flow chart B-3
¢ Faulty air valve See p. 6E-77
e Engine start signal not to fed Diagnostic flow chart B-5
e Poor performance of ATS, WTS or See p. 6E-84 or 6E-81

pressure sensor

e Faulty ECM See p, 6E-65

NOTE:

o If engine doesn’t start at all, perform fuel injector and its circuit check first. {Advance to “Diagnostic

Flow Chart B-1"'.)

¢ If engine is hard to start only when it is cold, check air valve first.

Engine fails to idle

NOTE:

Shortage of fuel in fuel tank

Faulty ISC solenoid valve control system Diagnostic flow chart B-4
Maladjusted idle speed adjusting screw See p. 6E-69

Faulty air valve See p. 6E-77

Faulty EGR system See p. 6E-89

Fuel pressure out of specification Diagnostic fiow chart B-3
Faulty injector Check injector for resistance

and injection condition
{Refer to p. 6E-78)

Poor performance of ATS, WTS or See p, BE-84 or 6E-81
pressure sensor
Fauity ECM See p. 6E-65

If engine fails to idie only when it is cold, check air valve.




6E-54 ELECTRONIC FUEL INJECTION SYSTEM

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Improper engine idle
speed

NOTE:

® & & & & ¢

Maladjusted accelerator cable play
Clogged pressure sensor vacuum passage
Faulty ISC solencid valve control system
Faulty air-conditioner VSV control system
(if equipped)

Faulty power steering VSV (if equipped)
Faulty idle switch (in TPS)

Maladjusted idle speed adjusting screw
Faulty air vaive

Fuel pressure out of specification

Poor performance of ATS, WTS or
pressure sensor

Fauity ECM

See p. 6E-69

Check vacuum hose and filter
Diagnostic flow chart B-4
See section 1B

See p. 6E-93

See p. 6E-82

See p. 6E-69

See p. 6E-77

Diagnostic flow chart B-3
See p. 6E-84 or 6E-81

See p. 6E-65

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

Engine has no or poor

Maladjusted accelerator cable play
Faulty EGR system

Fuel pressure out of specification
{Low fuel pressure)

Poor performance of TPS, ATS, WTS or
pressure sensor

Faulty ECM

See p. 6E-69
See p. BE-89
Diagnostic flow chart B-3

See p. 6E-82, 6E-84 or
6E-81

See p. GE-65

Engine hesitates when
accelerating

¢ Clogged pressure sensor vacuum passage
e Faulty EGR system

Fuel pressure out of specification
{Low fuel pressure)

Check vacuum hoseand filter
See p. GE-89
Diagnostic flow chart B-3

{Variation in car
speed is felt although
accelerator pedal is
not operated)

faulty fuel pressure regulator, etc.)

e Poor performance of pressure sensor
e Faulty ECM

# Poor performance of TPS, ATS or WTS See p. 6E-82, 6E-84 or
pressure sensor 6E-81
o Faulty ECM See p. 6E-65
Surges + Variable fuel pressure {Clogged fuei filter, Diagnostic flow chart B-3

See p. 6E-81
See p. BE-65




ELECTRONIC FUEL INJECTION SYSTEM GE-55

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Poor gasoline miteage

High idle speed

Fuel pressure out of specification or fuel
leakage

Poor performance of TPS, ATS or WTS
Faulty ECM

Refer to item "Improper
engine idle speed’’ previously
outlined

Diagnostic filow chart B-3

See p. 6E-82 or 6E-84
See p. BE-6b

Excessive hydrocarbon
{HC) emission

* & & & @

Engine not at normal operating
temperature

Clogged air cleaner

Faulty ignition system

Vacuum leaks

Low compression

Lead contamination of catalytic converter

Fuel pressure out of specification

A/F feed back compensation fails

~— Faulty TPS

— Poor performance of WTS or pressure
sensor

See section 6F 1

See section 6

Check for absence of filler
neck restrictor

Diagnostic flow chart B-3

See p. 6E-82
See p. 6E-84 or 6E-81

e Poor performance of ATS See p. 6E-84
e Faulty injector See p. 6E-78
¢ Faulty ECM See p. 6E-65
Excessive carbon * Engine notat normal operating temperature
monoxide {CO) e Clogged air cleaner
e Faulty ignition system See section 6F i
e Low compression See section 6
¢ |ead contamination of catalytic conveter Check for absence of filler

e Fuel pressure out of specification

o A/F feed back compensation fails

- Faulty TPS
— Poor performance of WTS or pressure
Sensor

e Poor performance of ATS
¢ Faulty injector
¢ Faulty ECM

neck restrictor
Diagnostic flow chart B-3

See p. 6E-82
See p. 6E-84 or 6E-81

See p. 6E-84
See p. 6E-78
See p. 6E-65




6E-56 ELECTRONIC FUEL INJECTION SYSTEM

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Excessive nitrogen
oxides (NOx)
emission

e Improper ignition timing

Lead contamination of catalytic converter

Faulty EGR system

Fuel pressure out of specification
A/F feed back compensation fails
— Faulty TPS

— Poor performance of WTS or pressure
sensor

* Poor performance of ATS
¢ Faulty injector
e Faulty ECM

See section 6F1

Check for adsence of filler
neck restrictor

See p. 6E-89
Diagnostic flow chart B-3

See p. 6E-82
See p. 6E-84 or BE-81

See p. 6E-84
See p. 6E-78
See p. 6E-85




ELECTRONIC FUEL INJECTION SYSTEM 6E-57

B-1 FUEL INJECTOR AND ITS CIRCUIT CHECK (ENGINE NOT STARTING)

3
[%:%] wigl |

A2

Fig. BE-76 Injector Circuit

TumaT

Is fuel injected from injector
at ignition switch ON (not
cranking}?

ECM

Injector

Resistor

Main relay

Main switch

ECM coupler
Injector sub coupler
Injector coupler

NP OGN =

¥ NO

Is fuel injected from injector
at engine cranking?

{Refer to p. 6E -78 for check-
ing).

}YES

Y [B" wire shorted to ground
or faulty infector.

If wire and injector are
OK, check to make sure
that resistance of resistor
and injector is as specified
respectively and then sub-
stitute a known-good ECM
and recheck.

¥ NO

Using sound scope, check in-
jector for operating sound at
engine cranking.

Is it detected?

NO

1YES

Faulty fuel injector. |

L 4 NO

YES

Y

1. Desconnect injector cou-
pler with ignition switch
OFF.

2. Is resistance of injector
05 — 1.5  (at 20°C,
68°F)?

To be continued

Check fuel pump and fuel
pressure, {Proceed to DIA-
GNOSTIC FLOW CHART
B-2 and B-3.}.

Check injector for leaks. (Re-
fer to p. 6E-78 for checking}.
Is it in good condition?

y YES

Injector and its circuit in
good condition.




6E-58 ELECTRONIC FUEL INJECTION SYSTEM

Continued

y YES

NO
\

1.
2.

Disconnect resistor coupler
with ignition switch OFF.
Is resistance of resistor
1.9 — 21 Q (at 20°C,
68°F).

Faulty injector, open sub wire
or poor sub coupler connec-
tion.

¥ YES

. Connect injector coupler

and resistor coupler with
ignition switch OFF.

. Disconnect ECM coupler,
. ls battery voltage applied

to ECM coupler A2 at
ignition switch ON?

*NO

L Faulty resistor,

y YES

. ECM coupler
discannected
2. Body ground

wNO

Poor A2 connection.

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

Y wire open, “Y/B’ wire
open, poor resistor coupler
connection or pooer injector
coupler connection,

Fig. BE-77 Diagnostic Flow Chart B-1 for Injector and Its Circuit




ELECTRONIC FUEL INJECTION SYSTEM BE-59

B-2 FUEL PUMP AND ITS CIRCUIT CHECK

. ECM
2 . ECM coupler
. Fuel pump relay
1 3 . Fuel pump
BIW . Main relay
A17 G P/wW P

A13 Q- wiel oo

OB Wk =

WiR [~y |

Fig. BE-78 Fuef Pump Circuit

Is fuel pump heard to operate for 2 sec. after
ignition switch ON?

YES
y NO Y
1. Remove fuel pump relay from main fuse Fuel pump circuit
box. in good condition.
2. Using service wire, connect “'P” and 1
“W/BI* wire terminals,
3. Is fuel pump heard to operate at ignition
switch ON?
1. Fuel pump relay
P 2. Service wire
(o)
y YES * N
Check fuel pump relay referring to p. BE-87. “P"” wire open, poor fuel pump coupler
Is it in good condition? connection or faulty fuel pump.
y YES * NO
Poor relay coupler connection, “P/W* wire Faulty fuel pump relay.

open or poor Al7 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.

Fig. 6E-79 Diagnostic Flow Chart B-2 for Fuel Pump and Its Circuit Check




6E-60 ELECTRONIC FUEL INJECTION SYSTEM

B-3 FUEL PRESSURE CHECK

1. Fuel pump 6. Special tool (Fuel pressure
2. Fuel filter gauge & 3-way joint)
3. Throttle body 7. Fuel feed line
5 3 4 4. Fuel injector 8. Fuel return line
5. Fuel pressure regulator
4 ¢ b )
./ ) S &
4 72X LAl A — = 4
2 = TS~ — 77

[o}]
{
S
o

Fig, 6E-80 Fuel Pressure Check

1. Install fuel pressure gauge referring to No pressure
p.BE-71. To () on next page
2. Operate fuel pump for 10 sec. according
to procedure described on p. 8E-72.
Is fuel pressure then 1.6 — 2.1 kg/cm?
{180 — 210 kPa, 22,7 — 29.9 psi)? Also,

Y

is 0.9 kg/em? (90 kPa, 12.8 psi) or higher _ Eressur: witr]in:pec.
fuel pressure retained for 1 minute after - T“t C;)O re al:e
fuel pump is stopped? o] on next page
NO
Y YES Low pressure

Y

1. Start engine and warm it up tc normal To @on next page
operating temperature.

2. Keep it to specified idle speed.
{s fuel pressure then 0.9 — 1.4 kg/cm?

(90 — 140 kPa, 12.8 — 20.0 psi}?

High pressure
To (3) on next page

Y YES *No

Normal fuel pressure. J #Clogged vaccum passage for
fuel pressure regulator or

eFaulty fuel pressure regula-
tor.

Fig. 6E-81 Diagnostic Flow Chart B-3 for Fuel Pressure (1)



ELECTRONIC FUEL INJECTION SYSTEM 6E-61

(1) NO PRESSURE

l

With fuel pump operated and
fuel return hose blocked by
pinching it, is fuel pressure
applied?

B-3 FUEL PRESSURE CHECK (continued}

() PRESSURE.WITHIN SPEC.
BUT NOT RETAINED

l

Is there fuel leakage from fuel
feed line hose, pipe or their
joint?

Y NO

+YES

1. Disconnect fuel return hose
from throttle body and
connect new return hose
to it.

2. Insert the other end of
new return hose into ap-
proved gasoline container.

3. Check again if specified
pressure is retained.

While doing so, does fuel
come out of return hose?

Fuel leakage
from hose,
pipe or joint.

L NO

‘}YES

®Fuel leakage from injector,

#Fyel leakage from between
injector and throttle body,

eFaulty fuel pump (faulty
check wvalve in fuel pump)
or

®Fuel leakage from fuel pres-
sure regulator diaphragm.

Faulty fuel
pressure
regulator.

YES

yNO J
Shortage of fuel or fuel Faulty fuel
pump or its circuit defective pressure
{Refer to “Diangostic Flow regulator
Chart B-2).

3 LOW PRESSURE

1. Operate fuel pump.

2. With fuel return hose
blocked by pinching it,
check fuel pressure.

Is it 2.0 kgfem?® (200 kPa,
28.4 psi) or more?

v NO *YES
®(Clogged fuel filter, Faulty fuel
# Restr