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IMPORTANTE

ADVERTENCIA/PRECAUCION/NOTA

Sirvase leer este manual y seguir cuidadosa-
mente sus instrucciones. Para enfatizar al-
gunas informaciones especiales, se utilizan las
palabras ADVERTENCIA, PRECAUCION Y
NOTA, las cuales tienen diferentes significa-
dos. Preste atencién a las indicaciones bajo
estas palabras.

ADVERTENCIA:
Indica un caso peligroso que puede causar
muerte o lesion.

PRECAUCION:
Indica un caso peligroso que puede causar
averia del vehiculo.

NOTA:
Indica una informacién especial para facilitar
el mantenimiento o aclarar las instrucciones.
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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,

¢ 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 installed 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 ........ ... ... . v uiun.. 1A-2 Heater Control Cables ............. 1A-4

Heater Control Qperation . .. ........ 1A-3 HeaterUnit ..................... 1A-5



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. Cefroster nozzle

11, Side demister duct

12. Center ventilator duct
13. Side ventilator duet

14, Qurside air

15. Inside air
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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)
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Lever C
{Temp. control lever)
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Lever B
{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 contro! cable

Control lever

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 control 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.
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1. Control cable
2. Clamp ‘

3. Control lever ass’y
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.

Fig. 1A-4

INSTALLATION

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

After installing control cables to control levers,
move control levers 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

controt 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 from heater unit,
2. Remove instrument panel 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.
B) Remove engine hood opener,
7} Remove instrument panel member mount-
ing bolts,
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1. Instrument panel

2. Instrument panel member

Fig. 1A-6

8) Remove instrument panel together with in-
strument panel member,

1, Instrument panel

Fig. 1A-7

3. Remove heater unit,

Fig. 1A-8

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

Fig. 1A-9

i 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:

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

e 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.

e When fastening steering column ass'y to ear
body, start with lower nuts on column and
then upper nuts, Be sure to tighten them to
specified tarque. (Refer to SECTION 3C.)



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 e e 2-1

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 quatity 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 (If equipped)
Bumper side attachment
Bumper side slider

Bumper side holder

Bumper lower stay

Bumper bolt

WONGO AWM=

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) Stide 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

. Rear upper bumper
. Rear lower bumper
. Rear bumper member

. Bumper absorber ({If equipped)
. Bumper attachment

. Bumper side slider

. Bumper side holder

. Member seal

. Bumper bolt

DO~ h W=

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. 2-6

1. Screws
2. Garnish
3. Combination lights

Fig. 2-4




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 prerequiste.

Fig. 2-6

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

B) 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 bolts and nuts.

2} Connect coupler of licence plate light securely.

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



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 resuit 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
DIAGNOS IS . .. . i e e e e et e e 3-1
GENERAL DESCRIPTION . .. .. . i it ettt it it 3C-2
ON CAR SERVICE .. . i i i e et st et a e aes 3C-2
Remove and Install Steering Wheel . ... . o ittt e i e it i 3C-2
Checking Steering Column for Accident Damage . ......ccir it i iy 3C-3

SPECIAL TOOLS 3¢-4

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



3C-2 STEERING WHEEL AND COLUMN

GENERAL DESCRIPTION

The steering whee!l 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
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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 tool {A).

1. Steering wheel

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

Fig. 3C-3

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
25 — 40 N'm
{2.5 — 4.0 kg-m}

(18.5 — 28.5 1b-f1)

1. Steering wheel pad
2, Steering wheel
3. Steering shaft
4. Steering shaft nut

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-4

5) Connect negative battery cable.

Fig. 3¢5

NOTE:

For any checking prodedure other thanthe above,
consult the Service Manual mentioned in the
FOREWORD of this manual.



3C-4 STEERING WHEEL AND COLUMN

SPECIAL TOOL

098944-36010
Steering wheel 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



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 instatlation procedure.
For instailation, make sure that steering wheel is in straightforward position and hose has no twist or
kink. Check to make sure that hose doesn’t contact any part of suspension, both in extreme right and
extreme left turn conditions. If it does at any point, remove and correct. Fill and maintain brake fluid

level in reservoir. Bleed brake system.

Upper side
RIGHT LEFT
SIDE SIDE
Clamp
Tightening torque N-m kg-m Ib-ft
for brake pipe flare nuts 14 — 18 i4—-18 [105—-13.0
Tightening torque for
© valve bolt 8§-12 0.8—-1.2 6.0 -85
Front brake hose
14 — 18 N-m
{1.4 — 1.8 kg-m)
{10.5 — 13.0 Ib-t)
1
TG -
L
20 — 25 N-m 1. E«ing
(2.0 — 2.5 kg-m} 2. Flexible hose
(145 — 18.0 Ib-ft) 3. Brake caliper

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




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.

CONTENTS
ON CAR SERVICE ... i e e e e e e e e 6A-1
Engine Vacuum Check .. .. . . B6A-1
Valve GUIAES . ... e e e e 6A-1
Il Pressure ChecK . ... i it i ittt et e et et e e e e GA-2
Crankshaft PUllEY . . ... i e e e e e e 6A-2
Flywherl ... e e 6A-2
Engine Mounting . ... .. e e e e 6A-3

ON CAR SERVICE

ENGINE VACUUM CHECK 3. Run engine at specified idle speed (see section
(For fuel injection model) BE), and read vacuum gauge. Vacuum should
Engine vacuurn that develops in intake line is a be within following specification,

d indicator of engine condition. Check engine
900 : J 40 — 50 cmHg
vacuum as follows: Vacuum .

i ; e L (15.7 - 19.7 in.Hg)

1. Warm up engine to normal operating tempera- specification er y s

ture at specified idling speed
2. With engine stopped, remove blind plug from 4, After checking, apply sealant to thread of

intake manifold and install special tool {vacu- blind plug and install it to intake manifold.

um gauge} to vacated threaded hole.

VALVE GUIDES
INSPECT

Using a micrometer and bore gauge, take dia-
meter readings on valve stems and guides to
check stem-to-guide clearance. Be sure to take
reading at more than one place along the length
of each stem and guide.

If clearance exceeds limit, replace valve and
valve gquide.

1, Special tool {Vacuum gauge 09915-67310Q)

Fig. 6A-2 Installing Vacuum Gauge



6A-2 ENGINE MECHANICAL

ltem Standard Limit
| 5.457 — 5.480 mm
Valve N 1 (0.2148 — 0.2157 in.}
stem

diameter | £x 5.440 — 5.455 mm

(02142 — 0.2148 in.)

FLYWHEEL

Following bolts are used for crankshaft pulley
tighten them to specified torque below,

Valve In & 5500 — 5,512 mm
guide .D. | Ex | (0.2165 — 0.2170 in.)

I 0.020 — 0.055 mm 0.07 mm
Stem-to- | 10 1 14 6008 — 0.0021 in.) |(0.0027 in.)

Tightening torque N-m kg-m ib-ft

for flywheel or
drive plate bolts 68 —72 {68~7.2|495-52.0

guide
clearance | £y 0.045 — 0.072 m.m 0.08 mm
{0.0018 —0.0028 in.) [{0.0035 in.)

OIL PRESSURE CHECK

Check engine oil pressure according to the same
procedure as that in service manual mentioned
in the FOREWORD of this manual.

2.7 — 3.7 kg/cm?
38.4 — 52.6 psi
at 4,000 r/min.

Qil pressure
specification

CRANKSHAFT PULLEY

Following bolts are used for crankshaft pulley.
Tighten them to specified torque below.

1. Special tool {Flywheel holder 09924-17810)
2. Flywheel bolts

Tightening torque N-m kg-m Ib-ft

for pulley bolts 14—-18 [14-18|106—-13.0

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

Fig. 8A-3 Crankshaft Pulley Bolt

Fig. 6A-4 Flywheel



ENGINE MECHANICAL 6A-3

ENGINE MOUNTINGS

When removing or installing engine mounting,

refer to following figure.

NoohwN 2

@ : Tightening torgque
50 — 60 N-m

(5.0 = 6.0 kg-m}
{36.5 — 43.0 Ib-ft)

Rear mounting

Rear mounting No. 2 bracket
Rear mounting No. 1 bracket
Left mounting MNo. 1 bracket
Stopper

Left mounting

Left mounting No. 2 bracket

9.
10,

11.
12,

. Right mounting

bracket

Right mounting
Torque rod
bracket
Stiffener
Torque rod

Fig.

6A-5 Engine Mounting (For A/T Madel)



ELECTRONIC FUEL INJECTION SYSTEM 6E-1

NOTE:

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,

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

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

AIR AND FUEL DELIVERY SYSTEM ..
FuelPump ....................
ThrottleBody .................
Fuel Injector ..................
Fuel Pressure Regulator ..........
AirValve ... ..................

ELECTRONIC CONTROL SYSTEM . ...
Electronic Control Module (ECM). . .
Pressure Sensor (PS) .............
Throttle Position Sensor (TPS) .. ...
Air Temperature Sensor (ATS) ... ..
Water Temperature Sensor (WTS). ..
OxygenSensor ..........c......
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 ................
Diagnosis Switch Terminal ........
Test Switch Terminal ............

CONTENTS

BE- 3 Fuel Injection Control System ....... 6E-22

6E- 6 Fuel Pump Control System ......... 6E-26

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

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

6E- O Shift Up Indicator Light Control

6E- 9 System (If equipped} ............. GE-29

6E-10 Throttle Valve Opening Signal Qutput

6E-11 FOr A/T et 6E-30
ESA, (Electronic Spark Advance)

6E-12 Control System . ...oovveiennn.. .. 6E -30

6E-16

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

6E-18 Precautions in Diagnosing Troubles in

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

6E-19 DIAGNOSTIC FLOW CHART ......... 6E-35

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

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

6E-20 i ST 6E-37

6E-20 A-2 “CHECK ENGINE" Light

BE-20 CircuUit Check ... voeeeeeenn. .. 6E-38
A-3 “CHECK ENGINE" Light

6E-21 Circuit Check . ...ovvveeeennnn... 6E -39

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

6E-21 Code No. 15 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 ........... 6E 45

Code No. 2b ATS Circuit . .......... GE -46



6E-2 ELECTRONIC FUEL INJECTION SYSTEM

Code No. 24 Vehicle Speed Sensor

CIFCUIT .. e i eee e e e ceciain s 6E-47
Code No. 31 PSCircuit ............ 6E-48
Code No. 32 PS Circuit ............ 6E-49
Code No. 41 Ignition Fail Safe Signal

Circuit ... v et e i iiiaa e 6E-b0
Code No. 42 Crank Angle Sensor

Circuit ... ..ottt 6E-51
Code No. 51 EGR System

{California spec. model only) ....... 6E-52
Trouble Diagnosis . .. .............. 6E-53
B-1 Fuel Injector and Its Circuit

Check .. v e e 6E-57
B-2 Fuel Pump and Its Circuit

Check ..o ie e B6E-BY
B-3 Fuel Pressure Check ............ 6E-60
B-4 1SC Solencid Valve Control

SystemCheck ................... B6E 62
B-5 Engine Start Signal Check ....... 6E 64
B-6 “R"", ‘D", 2" and "L Range

Signal Check {A/T modelonly) ... .. 6E-64
Inspection of ECM and lts Circuits .. .. 6E-65

Voltage Check ................. 6E-65
Resistance Check . .............. 6E-68
ONCARSERVICE ................. 6E-69
General .. ... e 6E-69
Accelerator Cable Adjustment ....... 6E-69
Idle Speed/ISC Duty Adjustment .. ... 6E-60
AIR AND FUELDELIVERY SYSTEM. .. BE-71
Fuel Pressure Inspection . . .......... 6E-71

Fuel Pump {On car inspection,

removal, inspection and

installation} . ............ ... ..., 6E-73
Throttle Body (On car inspection,

removal, disassembly, cleaning,

assembly and installation) ......... B6E-74
Air Valve {Inspection)
Fuel {njector {On car inspection,

removal, inspection and

installation) .............. ... ... 6E-78

ELECTRONIC CONTROL SYSTEM ..... 6E -80
ECM {Removal and installation) . ... ... 6E -80
PS (Inspection) .. ....ociviiinennann 6€-81
TPS {Inspection, adjustment,

removal and installation} ........... 6E-82
ATS (Removal, inspection and
installation) . ........... ... .. ... 6E -84
WTS (Removal, inspection and
installation) .. ................... BE -84
Oxygen Sensor {Removal and
installation .......... ... .. 6E -85
Vehicle Speed Sensor (Inspection) .. ... 6E -85
Main Relay {Inspection) . ............ 6E -86
Fuel Pump Relay {Inspection) ........ 6E -87
Fue! Injector Resistor (inspection} .. ... 6E -87
Fuel Cut Operation (Inspection} ...... GE -87
ISC Solenoid Valve (Inspection} .. ..... GE -88
EGR Control System ............... 6E -89
System Inspection ............... 6E -89
Vacuum Hose Inspection .......... 6E -89
EGR Valve Inspection . ........... 6E -89
EGR Modulator Inspection ........ 6E-80
VSV Inspection ........... ... 6E-S0
Shift Up Indicator Light Control
System (If equipped) .............. 6E-91
System Inspection ............... 6E-91
Shift Up Indicator Light and its
Circuit inspection .. .. ........... 6E-92
Output Signal of Throttle Valve
Opening {Inspection) .............. G6E -92
SPECIALTOOLS . ... it 6E-93
RECOMMENDED TORQUE
SPECIFICATIONS .................. 6E -93



ELECTRONIC FUEL INJECTION SYSTEM GE-3

GENERAL DESCRIPTION

The Electronic Fuel tnjection system in this car
supplies the combustion chambers with air/fuel
mixture of optimized ratio under widely varying
driving conditions. 1t 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.
Air/fuel 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 beiow.

¢ EGR control system
e Shift-up indicator light control system
{(1f equipped)}
e Throttle valve opening signal output for A/T
e ESA (Electronic Spark Advance} system



6E-4 ELECTRONIC FUEL INJECTION SYSTEM
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Fig. 6E-1 Electronic Fuel Injection System



ELECTRONIC FUEL INJECTION SYSTEM B6E-5
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PE-6 ELECTRONIC FUEL INJECTION SYSTEM

AIR AND FUEL DELIVERY
SYSTEM

The main components of this system are fuel
tank, fuel pump, fuel 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 fuel 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/fuel
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 sir 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 regulator
. Airvalve

VA
\'I\\\_\\\\\\

. Idle speed adjusting screw
. ldle bypass passage
. 1SC solenoid valve
. Intske manifold
10. Fuel filter

. Fuel tank

12. Fuel pump

13, Fuei feed line

t4. Fuel return line
18. Air

16. Fuel

17. Air/fuel mixture

WML @OU DN =

18. Silencer

<= 1§
S |5
G 17

Fig. 6E-3 Air and Fuel Delivery System




ELECTRONIC FUEL INJECTION SYSTEM 6E-7

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/QFF
operation as described under “Fuel Pump
Control System” included in later part of this
section,.

Qperation

When power is supplied to the fuel pump, the
motor in the pump runs and so does the impeller.
This causes a pressure difference to occur
between both sides of the impeller as there are
many gooves 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
lmpeiler
Armature
Bearing

Brush

Brush spring

LoNoOsLN -

Fig. BE-5 Fuel Pump Cross-Section



6E-8 ELECTRONIC FUEL INJECTION 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 control system and EGR system),
air induction passage and the following parts.

¢ 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.

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

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

o ldle speed adjusting screw which controls the
amount of bypass air to adjust engine idle
speed.

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

3 4
1
5
] /' 6
— S
/1 ¢ =
| AR
) ‘,r r l \ _Z_/ /“ 8
w
12 % g
/
e
/] 10
V| 11
4mm 13
14 .
<: 1. Injector cover 8. Lower O-ing {small)
2. Blank‘ . 3. Vecuum nozzle
3. Fuel injector 10, Throttle valve
4, Upper O-ing {large} 11. Lower body
5. Fuet prassure regulator 12. Air valve
6. Upper body 13, Fuel
7. Blank 14. Air

Fig. 6E-8 Throttle Body Cross-Section




ELECTRONIC FUEL INJECTION SYSTEM GE-9

FUEL INJECTOR

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

Operation

When the solenoid coil of the injector is energiz-
ed by ECM, it becomes an electromagnet and
attracts the plunger, At the same time, the
needle valve which is incorporated with the
plunger opens and the injector which is under
the fuel pressure injects fuel in conic dispersion.
As the [ift stroke of the needle valve of the injec-
tor is set constant, the amount of fuel injected
at one time is determined by the length of time
during which the solenoid coil is energized
{injection time).

6 [l

1. O-ring {large) 4. Needle valve
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 appiied 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/
em?® {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.

3
8 ; :
2
) o
/ :
i 7

- _

///A%Le

4

8

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

3. Spring 8. Intake manifold
4, Diaphragm pressure {vacuum}
5. Valve

Fig. 6E-8 Pressure Regulator Cross-Section
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FUEL INJECTOR

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

Operation

When the solenoid coil of the injector is energiz-
ed by ECM, it becomes an electromagnet and
attracts the plunger. At the same time, the
needle valve which is incorporated with the
plunger opens and the injector which is under
the fuel pressure injects fuel in conic dispersion.
As the [ift stroke of the needle valve of the injec-
tor is set constant, the amount of fuel injected
at one time is determined by the length of time
during which the solenoid coil is energized
{injection time).

® ]
N

1. O-ring {targe} 4. Needle valve
2. Coil 5. Q-ring {small)
3. Plunger 6. Filter

FUEL. PRESSURE REGULATOR

The fuel pressure regulator isdiaphragm-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.

Fig. 6E-7 Fuel Injector Cross-Section

1. Chamber A" . From fuel pump

2. Chamber "B . To fuel tank

3. Spring . Intake manifold

4, Diaphragm pressure {vacuum}
5. Valve

Fig. 6E-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 idle posi-
tion and the engine speed rises to the fast idle
state which is higher than the idle speed.

\ﬁﬁ -
N i

6 S— N
/|
L
] /
] . 3
“ H -
/ ! H
L I I pd
el a
® $7J 4
/ ]
Cooling /]
water 4
Q )
Air
1. Throttle body 4. Valve

2. Thermo wax 5. From intake manifold
3. Springs 6. To intake pipe

As the engine is warmed up, the thermo-wax
expands graduatly, 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 normatl idle speed.

{
N

77

N NN NN

ANANAV NN
SN\

'NAN

NN NN NI

AR

1. Piston
2. Valve
3. Thermo wax

Fig. 6E-Q QOpening Air Valve

Fig. 6E-10 Closing Air Valve
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ISC (1dle Speed Control) SOLENOID VALVE
The ISC solenoid valve opens and closes air by-
pass passage according to the signal from ECM.
When it opens, the air is supplied to the intake
manifold.

0

b

p . k. k. . T L T, T

N
N
N
\

|

Valve

Coil

. Magnet yoke
Core

ALN o

Fig. 6E-10-1 ISC Solenoid Valve Cross-Section



6E-12 ELECTRONIC FUEL INJECTION SYSTEM

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 six sub systems:

o Fuel injection control system

¢ ISC solenoid valve controf system

e Fuel pump control system

"e EGR control system

e Shift-up indicator light control system {For
M/T model only)
+ Electronic spark advance system

Also, with A/T medel ECM sends throttle valve

opening signal to A/T control module to controt
A/T.

INFORMATION SENSORS
. Pressure sensor
TPS
ATS
WTS
Oxygen sensor
Speed sensor
. AJT control module
(For A/T model)
8. Junction/fuse block
{Diagnosis switch terminal)
4, Blank
10, Battery
11, Distributor
{Crank angle sensor)

NPOPON

CONTROLLED DEVICES

: Fuel injector

: 18C solenoid valve

: Fuel pump relay

. EGR VSV

: “CHECK ENGINE" light
: Shift-up indicator light

: Ignition coil

o .00 0w

QTHERS

: ECM

: Main relay

1 EGR valve

: EGR modulator

: Canister

: Monitor coupler

. Injector resistor

: BVSY

: Electric load diode

: Serial data coupler
{Assembly line diag. link}

C—TOTMODO @

Fig, 6E-11 Parts Location
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6E-16 ELECTRONIC FUEL INJECTION SYSTEM

Electronic Control Module (ECM)

ECM is instalied to the underside of the instru-
ment panel at the driver’s seat side.

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

It is an essential part of the electronic control
system, for its functions include not only such a
major function as to control fuel injector, 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. BE-15 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

lgnition signa!

Vehicle speed sensor

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

ECM and "CHECK ENGINE" light operate as

follows.

e “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 bulb
and its circuit,

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 even if 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 flashing 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, “CHECKK 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,
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Not for Germany

spec. model
6 — J
[—f —
1. “CHECK ENGINE" light C:j m
2. Cluster
3. Diagnosis switch terminals C:j C:j
4. Junction/fuse block — | <
5. ECM £—3 4
6. Sensed information ﬁ
7. Output i
8. Main relay ]
9. lIgnition switch
NOTE:

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

1. Diagnosis switch 1

Fig. 6E-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, 1SC 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
fevel of engine performance is available even
when some failure occurs in such area and
disability in running is avoided.

e Water temp. sensor

Throttle position sensor

Vehicle speed sensor

Air temp. sensor

Pressure sensor

CPU in ECM



6E-18 ELECTRONIC FUEL INJECT!ON SYSTEM

Pressure (intake manifold absolute pressure)
Sensor (PS)

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

4 5
/

e S Gy S GG

\ /

E Yvywy

N AN N

© 4

{e

. Output voltage

. Reference voltage

. Ground

. Semi-conductor type
pressure converting element

. Integrated circuit (I1C}

. Intake manifold pressure
(Vacuumy}

bwp o

o m

Fig. 6E-17 Pressure Sensor

Output voltags {V)
Low -4—— High

Low - * High

(High vacuum) Intake manifold

{Low vacuum)
pressure (mmHg}

Fig. 6E-18 Output 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 (idie 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 voitage varies accordingly.

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

. Reference voltage
. Qutput voltage

. ON/JOFFE signal

. Ground

. Resistance

. Brush

Rotor

NohN =

4321

Fig. 6E-20 Throttle Position Sensor

“
=
—_ x
b
-3
B
8
[=]
-
-
Pl
a
-
-
o 3
3
Small -— —a Large
Throttie valve opening
{degree}

Fig. 6E-21 Output Characteristic
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ECM uses the signal from TPS as one of the
signals to control fuel injector, ISC solenoid
vaiveand 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 cieaner 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. It 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 stoichjometric 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 1
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0 ]

-t Air fuel ratio —_—
Rich Lean

Fig. 6E-23 Qutput Characteristic
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Terminal post
Insulator
Zirconia element
Element cover
Atmasphere
Exhaust gases

LA o

Y

Fig. 6E-24 QOxygen Sensor

Vehicle Speed Sensor
The speed sensor consisting of the read 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 pulse signals.

ECM uses it as one of the signals to control the
1SC 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 (3 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.

Pick up coil
Magnet
Signal rotor
Airgap

BPwh=

When signal rotor tooth and signat
generator tooth coincide

/\\///

Voltage waveform

v

Fig. 6E-25-1 CAS

L= o =P
D

Generated voltage

Ignition Signal

This signal is sent from the ignition coil primary
circuit,

ECM uses it as one of the factors for controlling
fuet injector.

Engine Start Signal

This signal is sent from the engine starter circuit.
Receiving it, ECM judges whether the engine is
cranking or not and uses it as one of the signals
to control the fuel injector and fuel pump relay.
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“R*", “D'", 2" or ’L" Range Signal

(A/T model onty)

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 1SC 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 ISC 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 ISC soienoid
valve operation.

Battery Voltage

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

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

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

Diagnosis Switch Terminal

There are two diagnosis switch terminals; one
included in the 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 I1SC duty through duty output terminal.

Not for Germany

spec. model
: Blank

: Diagnosis switch terminal
; Diagnosis output terminal
¢ Ground terminat

: Test switch terminal

: Duty output terminal

1. Junction/fuse block

2. Diagnosis switch
terrninal

3. Monitor coupler

TMO O m X

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!
Only)

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 terminal and diagnosis
switch terminal are grounded, ECM outputs
A/E 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 throttie 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.

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

injection ‘:@ % ‘% %
2 a T
H -
Nod —H es. | Hes|rs. cs. fies.
piston [ 9 ¥
' (] %
No3  Hidl cs B oes | fes| s f
pistan H | f y ‘
1 ] [ ¥y
Ne.2 HWes. |18 [ cs. B oes FES.
piston g h
L b
240° | 240° | 2a0°
i i
720°
P.S. . ... Power stroke
€.8. ....Exhaust stroke
1.8. ....Intake stroke
C.8. . ... Compression stroke

Fig. 6E-27 Synchronous Infection

e Asynchronous injection

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

Engine speed

ECM

Basic .. .

S Injection -
- . : r I

injection time . Injecto

{ CAS -
intake manifold pressure i
( Pressure serisor P o tiMe
Intake air
temperature o
(ATS >
Engine cooling
(WTS water temperature _

Engine start signal

@ngine starter circuit

02 Congentration

(Oxygen sensor

Throttle valve opening

Compensation

Y

(Tps

Car speed

(Vehicle speed sensor

Battery voitage

@ttery

A/T control module

JerI. IIDIJ' 1r21r or
"L range signal

{A/T model only)

VU U U U

Fig. 6E-29 Parameter Diagram for Fuel Infection 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.



6E-24 ELECTRONIC FUEL INJECTION SYSTEM

Enriching compensation when accelerating

To ensure smooth acceleration, enriching com-
pensation is carried out when the intake mani-
fold pressure varies 'bv 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 ratic during
deceleration, 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,

Fue! 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), sc 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 7,000 r/min to prevent
over-run which affects the engine adversely and
it starts again when the engine speed reduces to
less than about 6,800 r/min.

l.eaning compensation when EGR valve is
operating

To ensure proper air/ffuel mixture ratio even
while EGR valve is open, leaning compensation
is carried out when EGR VSV is ON,
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Airffuel 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/fuel ratio.

TYWhen oxygen concentration in the exhaust
gas is low, that is, when the air/fuel ratio is
smatler 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

o At fuel cut

+ When oxygen sensor is cold

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

ECM

Injector

Oxygen sensor
Voltage signal
Injection signal
Air/ffuel mixture
Exhaust gas

Sensed information

PNDORLN=

Signal 10 decrease amount of
fuel injection

(—— Signal to increase amount of
| fuel injection

| High voltage
} ECM Low voltage
A 7
¥ i
OXYGEN
INJECTOR SENSOR
1
1 A/F mixture Oxygen A 4
| becomes congentration :
L. ficher. __ _ _ _ _ decreases. | __ .
AJF mixture Oxygen
becomes concentration
leaner. increases.

Fig. 6E-30 A/F Ratio Feed Back Compensation
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FUEL PUMP CONTROL SYSTEM e 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. e While CAS signal is inputted to ECM

”’ 3

| I
B L_wrel— _
"L P :
8/w g
PiwW B | l
'L - - - j—”
P! == SN
5 Al7
A10
BS O a 2
B16&——— 13 @ s
A1b

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. 8E-31 Fuel Pump Circuit
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ISC SOLENOID VALVE CONTROL. SYSTEM

This system controls the bypass air flow by

means of ECM and ISC solenoid valve for the

following three purposes.

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

The engine idle speed can vary due to follow-

ing reasons.

* Load applied to engine {when electric load
is applied, 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 OF¥F 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 acceierator 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 throttie 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 model 800+ 50 900 £ 50
AT At"Por 850+ 60 | 900 %50
model “N'' range
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Throttle body
ISC solenoid valve
Ajir cleanar

ECM

Engine speed

- Crank angle sensor
Throttle valve openi

ol penim Throttle position sensor
Engine cooling water

_ temperature Water temperature

o sansor
Car speed i

ok Vehicle speed sensor
Barometric pressure

il Pressure sensor
“Re#D”, 72 or L

__ range signal .:E\:!T c:;-n"t_rol r:;oldultla )

Bl - or model on
Aircongitioner ON v

|- signal Air-conditioner

amplifier

bl SR e e

. Silencer

1ISC solenoid ON
valve

Lighting switch,

Electric load signal .
bk Heater fan switch,

OFF

"ON time

1 cyele
{constant)

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

Fig. 6E-32 [ISC Solenoid 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 transmittad to the EGR
valve,

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

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

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

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

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

Under any one of the following conditions, ECM
closes the vacuum passage of VSV. In this state,
as the vacuum is not transmitted to the EGR
valve, it remains closed.
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When engine cooling water temperature is low.
When throttle valve is at idle position,

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

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

. EGR valve

1

2. EGR modulator
‘1. Modulator valve
3. VsV

4. ECM

5. Blank

SewONG

—_ aa

I
=5

Blank 12. WTS

Crank angle sensor 13, Pressure sensor
Main switch 14. Exhaust gas
Battery 15, Air

Main relay 16, Vacuum

TPS

Fig. BE-33 EGR System

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 5 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 switch are OF F

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

1
5 e
&
B/W Sb
3
2 [—
4 Sensed
/8! information
—y
J W/R
(o OO W
1. Shift-up indicator light
i 2. ECM
] 5 ] | 3. Main relay
4, Ignition switch
5. Battery

Fig. 6E-34 Systemn Circuit
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THROTTYLE VALVE OPENING SIGNAL
QUTPUT FOR A/T

Receiving the throttle valve opening signal from
the throttie position sensor, ECM converts it
into the three ON/QFF 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 signais to controt the automatic
transmission,

Full open

|

| ~ON zone

M\

| —(QFF zone

Terminal

Fig. 6E-35 OMN/OFF Signal Diagram

—o" 0

5
B/W W/BI
P
o oo Y
3 2

]
&
3
I

F-Y

=]

AJT control module
ECM

TPS

Main relay

Ignition switch
Battery

1.
2.
3.
4.
5.
8.

Fig. 6E-36 Signal Qutput Circuit

ESA {(ELECTRONIC SPARK ADVANCE)
CONTROL SYSTEM

This system controls electronically the time of
electric current flow to ignition primary coil as
well as ignition timing.

ECM judges the engine condition by using signals
from various sensors, selects the most suitable
electric current flow time and ignition timing for
that engine condition from among those pre-
stored in its memory and sends an ignition signal
to the igniter {power unit).

Control of this system includes three different
types as follows.

¢ [gnition timing control at engine start

e Ignition timing control after engine start

e Electric current flow time control

1
2
5 ¥ lgnition
6 timing
T
7 1 K esyle
* . Ignition
Electric iqnal
8 current sig
a flow time Ignition
moniter |
9
4
3
1. ECM 6. Throttle position
2, lgnition cotl sensor
3. Distributor 7. WTS
4. Crank angle sensor 8. Battery voltage
5, Pressure sensor g, Test switch terminal

Fig. 6E40 System Disgram
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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 {&°
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.

o Initial Basic Various
Ignition P e .
- = | ignition |+ | ignition |+ [ compensating
timing .

timing advance advance

When the idle swith is ON, the ignition timing
is determined by adding basic ignition advance
which varies 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. The amount of compensation is
larger when the engine cooling water tempera-
ture is lower and smaller when higher,

e Compensating advance for idie 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]

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.

If 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.

Take a note of diagnostic code indicated first.

[INTERMITTENT TROUBLES]
® There are cases where "CHECK ENGINE"”

light indicates a diagnostic code representing

a trouble which occurred only temporarily

and has gone. In such case, it may occur that

good parts are replaced unnecessarily. To

prevent such an accident, be sure to follow

instructions given below when checking by

using ""Diagnostic Flow Chart”.

* When trouble can be identified, that is, it
is not an intermittent one:
Check sensor (actuator), wires and each
connection and if they are all in good con-
dition, substitute a known-good ECM and
recheck.

* When trouble can not be identified but
“CHECK ENGINE" light indicates a 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]
e Intermittent 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, chmme-

ter, or whatever) to ECM when its coupler is

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

Never connect an ohmmeter to ECM with its

coupler connected to it. Attempt to do it

may cause damage to ECM and sensors.

Be sure to use a voltmeter with high impedan-

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

tmeter. Any other voltmeter should 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), corrasion, dust, etc.

When connecting a probe of ochmmeter, volt-
meter, etc. 1o 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 to 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 to avoid opening
female terminal.

Never connect probe where male terminal is
supposed to fit.

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

Fig. 6E-39 Connecting Meter Probe

e Before measuring voltage at each terminal,

check to make sure that battery voltage is
11V or higher. Such terminal voltage check at
iow battery voltage will lead to erroneous dia-
gnosis.

oOVe

Fig. 6E-400 Checking Battery Voltage



6E-34 ELECTRONIC FUEL INJECTION SYSTEM

e 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 wvoltmeter improperly
may cause the sensor or ECM to be shorted
and damaged,

. ECM

. Couplers

. Body ground
. Service wire

Fig. 6E-41 Checking Voltage

13
816|B15|B14(B13|812}B11|B10j BS A26|A2s|A24|a23]A22|AZ1|A200A19|A18|A17|A16[AIE[A14
B3 |B7|B6{B5|B4 |B3|B2]|B1 At1zla12]ATi|la10] A9 | A8 |A7 | AB |AS A4 | A3 | AZ | A1
2
1. ECM

2. ECM coupler

Fig. 6E-41-1 ECM Coupler Terminals
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DIAGNOSTIC FLOW CHART

START =

l

Does "CHECK ENGINE" light
turn ON when ignition switch
is turned ON (mthout start-
ing engine.}?

YES

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:

If 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.

» Does engine start?

Proceed to chart A-2, (“CHE-
CK ENGINE” light circuit
check.)

NO

Y

Proceed to chart A-1,

power
check.}

{ECM
and ground circuit

Not for Germany spec, model

1. Junction/fuse block
2. Diagnosis switch terminals

Germany spec. model

S
/_LJL_. \_d,

1. Diag. switch

Is diagnostic code No. 12 in-
dicated?

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

nect it.

turn diagnosis switch ON.

Y

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

Y

Is trouble corrected?

RemainsON | Proceed to chart A-3. {“CHE-
| CK ENGINE"” light circuit »
Y Flashes check.}
YES Are engine basic parts des- YES Proceed to “TROUBLE DIA-
—»| cribed in SECTION 6 “EN- »1 GNOSIS” {p. 6E-B3.)
\% NO GINE DIAGNQOSIS™ in good Check Electronic Fuel Injec-
condition? tion system parts that are not
indicated by self-diagnosis
function.
y
/ NO -
1. Disconnect spare fuse from diagnosis switch terminal - ’ Repair or replace. J
or turn diagnosis switch OFF,
2. Disconnect battery negative cable for 60 sec. to erase
diaghostic 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?
NGO |
¥ YES
NO

¥ YES
END

Fig. BE-42 Diagnostic Flow Chart for Electronic Fuel Infection System



6E-36 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSTIC CODE TABLE
EXAMPLE: THROTTLE POSITION SENSOR FAILURE (CODE NO. 21}
CODE NO. 21 CCDE NOQ, 21 CODE NO. 21
"CHECK ENGINE" 2 1 2 1 2 1
light turn ON - "r‘ o = —— =
OFF —» —'I‘ U ' r l—l l I-
- L - - >
N 4'4 1.0 1y 30 3.0 TIME
¢.3 0.3 {sec)
DIAGNQOSTIC CODE
DIAGNQSTIC AREA DIAGNOSIS
NO. MODE
1 2 s
This code appears when none of the other codes
12 Normal
LML {Below codes) are identified.
i 3
13 ” ”” Il Oxygen sensor
1 4
LA A | o 11
Water temperature
5 sensor
15
2 1
21 .
Throttle position
2 2 sensor
2 3
Air temperature
2 5 sensor
2 4 Diagnose trouble according to "DIAGNOSTIC
24 ”I | I | I ” | II Vehicle speed sensor FLOW CHART" corresponding to each code No.
3 1
3 B Pressure sensor
4 1
41 ”I | I ”l “ Ignition signal
4 2
42 _J’U"U"U’UUL Crank angle sensor
5 1 EGR system
51 I“ ” “l” ” {California spec. model
only)
ON | ECM ECM failure

Fig. BE-43 Diagnostic Code Table




ELECTRONIC FUEL INJECTION SYSTEM 6E-37

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 tS CRANKED UP.)

s fn
W/RIB /W 5
W/BI| 8
BIW I'T ¢ w/Bl a3 A15 QF-B/Bs
WI/R
B
) el 6
7
1
1. Main fuse box
2. lgnition switch
3. Circuit fuse
4. Main relay
@ © 5. ECM
6. ECM ground
7. Ground
8. Intake manifold
9. 1SC solenoid valve
Fig. 6E-44 ECM Power and Ground Circuit
Is operation of main
relay heard at ignition
switch ON?
¥y YES yNe
Is 15A main fuse in Are main and circuit
good condition? fuses in good condition?
NO
¥ YES y VO ¥ YES Y
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. Isbattery voltage apli- ferring to p. 6E-86.)
ed to A13 terminal at
ignition switch ON?

\ Y VES yNO

®Poor relay-to-coupler Replace.
A13 connection,
& 'B/W" wire open,

* B wire open or
®Poor "B wire ground-

1 ing.

1. ECM coupler
disconneacted
2. Body ground

To be continued



6E-38 ELECTRONIC FUEL INJECTION SYSTEM

Continued
NO
y YES \d

® Pgor “A13" or "A15" connection, ® W/R" wire open,
& “B/BI'" wire open or #®Poor relay-to-coupler connection or
®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. BE-86.

Fig. 6E-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—-E) Ab6

. Main fuse

. Ignition switch

. Circuit fuse

. “CHECK ENGINE" light
. Combination meter

. ECM

-y
[ PR N e

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

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

2. Body-ground terminal “AB’’
in couper disconnected.

3. Does “CHECK ENGINE”
light turn ON at ignition

A 2 1. ECM coupler disconnected
switch ON? 2. Body ground
NO »| Bulb burned out, "V wire
Y YES circuit open or “B/W" wire
Is coupler connected to ECM circuit open.
properly?
NO »| Poor connection.
¥ YES

Substitute a known-good ECM
and recheck.

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



ELECTRONIC FUEL INJECTION SYSTEM GE-39

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. mode!]

l— Junction/
fuse block

A24 VYO B
4

) AB

l l f Diag. switch terminal
e

ry [Germany spec. model only]
7 ‘e

A

Combination meter
“CHECK ENGINE" light
ECM

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

PPN

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 “V'' wire circuit shorted to
yNO ground.

Y

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

NO »| Poor connection.

Y 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
AZ24 2. Body ground
2 3. Service wire

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

y

Substitute a known-good ECM
and recheck.

Fig. BE-49 Diagnositc Flow Chart A-3 for “CHECK ENGINE” Light Circuit



6E-40 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 13 OXYGEN SENSOR CIRCUIT (SIGNAL VOLTAGE DOESN'T CHANGE)

1. ECM

2. ECM coupler
1 2 3. Oxygen sensor

4. Coupler

Fig. 6E-5Q Oxygen Sensor Circuit

1. Remove ECM and connect couplers to
ECM.

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.

AW N

NOTE:
® Before diagnosing trouble according to flow chart given
below, check to make sure that following system and
parts other than Electronic Fue! Injection system are in
good condition.
— Air cleaner {clogged)
— Vacuum leaks (air inhaling)
— Spark plugs {contamination, gap)
— High-tension cords {(crack, deterioration}
— Distributor rotor or cap (wear, crack)}
— lgnition timing
— Engine compression
— Any other system and parts which might affect A/F
mixture or combustion,

® If 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.

® Be sure to use a voltmeter with high impedance (MQ/V

minimum) or digital type voltmeter for accurate measure-
ment.

. Warm up engine to normal operating S

3 Zj Body ground
3. Service wire

ov Remains unchanged
at below 0,45V,

Remains unchanged Deflects between

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

Y

Y A

eWire between sen- Maintain engine

Poor B3 connection Oxvygen sensor and

sor and ECM open
or

®Poor connection.
If wire and con-
nection are QOK, re-
place oxygen sen-
sor and recheck.

speed at 2000 r/min.
After 60 sec., dis-
connect vacuum
hose from pressure
sensor and check
voltmeter, |s voltage
0.45V or more?

F NO

y YES

Faulty oxygen sen-
sSOr.

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. 6E-65.

or rich A/F mixture.

e Check TPS, clogged
pressure sensor
hose, pressure sen-
sor, ATS, WTS, fuel
pressure and injec-
tor.

If all above are
OK, check ECM
and its circuit re-
ferring to P. 6E-65.

its cireuit (Air/fuel
ratio feed back sys-
tem) are in good
condition,
Intermittent trouble
or fauity ECM.
Recheck referring to
“intermittent trou-
ble” on p. 6E-32.

Fig. 6E-51 Diagnostic Flow Chart for Code No. 13




ELECTRONIC FUEL INJECTION SYSTEM 8E-41

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

1 4
B10 Griw 1. ECM
A25 y——1Lg/B 2. WTS
3 3. WTS coupler
I 2 4. ECM coupler
g 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 voltage at
“Gr/W’ wire terminal of WTS coupler.
15 it about 4 — BV?

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 QK, substitute
WTS coupler with ignition switch ON. a known-good ECM and recheck.
Is it below 0.15V?
v
9 ¢
2
1. WTS coupler disconnected
- 2. Service wire
3 3. Engine ground
¥ NO y YES
““Lg/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



6E-42 ELECTRONIC FUEL INJECTION SYSTEM

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

4
1
B10 Griw 1. ECM
A5 ' La/B 3 13’ \g;:Spler
I 2 4. ECM coupler
5 8. To g¢ther sensors

Fig. 6E-54 WTS Circuit

1. Disconnect WTS coupler with ignition
switch OFF.

2. With ignition switch ON, isvoltage applied  [——===
to “Gr/W" wire terminal of WTS coupler
4\ or more?

1. Sensor coupler

disconnected
2 2. Engine ground
| YES M
Check WTS referring to P. 6E-84. Gr/W* wire shorted to “'Lg/B” wire or

Is it in good condition? ground circuit.
If wire is OK, substitute a known-good
ECM and recheck.

NO
YES
Y Y
Intermittent trouble or faulty ECM. Faulty WTS. J
Recheck referring to “Intermittent trouble’’
on p. 8E-32.

Fig. 6E-55 Diagnostic Flow Chart for Code No. 15



ELECTRONIC FUEL INJECTION SYSTEM 6E-43

CODE NO. 21 TPS (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH)

2 4
5
i !
B1 ) Llﬁv
B11 LQN {v’
B7 g/B o
A5 T Lg
6

Fig. 6E-58 TPS Circuit

1. Disconnect TPS coupler.
2. Check TPS referring to P. 6E-82,
Is it.in good condition?

ECM

ECM coupler
TPS

. TPS coupler

To PS

. To other sensors

DopON

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

y YES

1. Disconnect ECM coupler.

2. With TPS coupler disconnected, is there
continuity between ECM coupler termi-
nals B1 and B11?

¥ NO

Faulty TPS.

y NO

1. Disconnect PS coupler.

2. Connect TPS coupler.

3. [s resistance between ECM coupler termi-
nals BT and A25 4.37 —8.13 k2?

‘vss

“Lg" wire shorted
to “"Lg/W* wire.

¥y YES

Poor A25 connection, poor B11 connection
or “Lg/WW’’ wire open.

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

Recheck referting to “‘Intermittent trouble’”
on p. 6E-32.

Fig. 6E-59 Diagnostic Flow Chart for Code No. 21

¢NO

“Lg/B*" wire open
or poor TPS-to- 1
“Lg/B" wire
connection,

. ECM coupler disconnected




6E-44 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO. 22 TPS (THROTTLE POSITION SENSOR) CIRCUIT {SIGNAL VOLTAGE LOwW}

2
/3
1
B1 _i_ﬂ__
B11 ?ﬁ
B7 g o
A25 I Lg/8
T 6

Fig. 66-60 TPS Circuit

1. Disconnect TPS coupler with ignition
switch OFF.

2. With ignition switch ON, isvoltage applied
to ‘Lg’" wire terminal of TPS coupler
about 4 — bV?

ECM

TPS

To PS

meswN

ECM coupler

TPS coupler

To other sensors

1. TPScoupler
disconnected
2. Engine ground

y YES

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

a4

*NO

g’ wire apen, ‘"Lg’" wire shorted to ground
circuit or *'Lg/B’* wire or poor B1 connec-

tion.

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

¥ YES

“Lg’ wire open, "'Lg/W’"" wire shorted 1o
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. BE-32.

Fig. 6E-61 Diagnostic Flow Chart for Code No. 22

NO

Y

Faulty TPS. J




ELECTRONIC FUEL INJECTION SYSTEM 6E-45

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

2
1 /
89 Gr:
1. ECM
AZS ' Lg/B 2 2. ECM coupler
3. ATS
l 4. ATS coupler
5 5, To ther sensors

Fig. 6£-62 ATS Circuit

1. Disconnect ATS coupler with ignition

switch OFF.

2, With ignition switch ON, check voltage B
at "'Gr’" wire terminal of ATS coupler.
Is it about 4 — BV?

. ATS coupler
disconnected
? 2. Engine ground
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 0.16V?

L]
@V‘

1. WTS coupler disconnected
2. Service wire

3 3. Engine ground
NO
Y 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, 6E-63 Diagnostic Flow Chart for Code No. 23



6E-48 ELECTRONIC FUEL {NJECTION SYSTEM

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

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

Fig. 6E-64 ATS Circuit

1. Disconnect ATS coupler with ignition l:]
switch OFF. v
2. With ignition switch ON, is voltage &9

applied to “Gr” wire terminal of ATS
coupler 4V or more?

1. Sensor coupler

disconnected

2 2. Engine ground
y YES v
Check ATS referring to p. 6E-84. “Gr* wire shorted to ground circuit.
{s it in good condition? If wire is OK, substitute a known-good ECM
and recheck.

¥ YES L Ne
Intermittent trouble or faulty ECM. Faulty ATS.
Recheck referring to “Intermittent trouble”
on p, 8E-32.

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



ELECTRONIC FUEL INJECTION SYSTEM 6E-47

CODE NO. 24 VEHICLE SPEED SENSOR (SPEED SENSQOR SIGNAL NOT INPUTTED ALTHOUGH
CIRCUIT FUEL IS KEPT CUT AT LOWER THAN 4000 r/min FOR
LONGER THAN 4 SECONDS}

3
" 4
2 1. ECM
® 2. ECM coupler
YIG 3. Speed sensor
B15¢.>J 5 4. Speedometer
B/RI 5. Coupler
NOTE:
Be sure to turn OFF ignition switch for this check.
Fig. 6E-66 Speed Sensor Circuit
Does speedometer indicate car speed?
NO
y YES Y
1. Disconnect ECM coupler with ignition | Speedometer cable broken. ]
switch OFF.
2. Connect chmmeter between “B15" ter-
minal of ECM coupler and body ground.
3. Hoist front end of car and lock front 1
right tire.
4. Turn front left tire slowly.
Does ohmmeter indicator deflect between B15
0 and ¢ a few times while tire is turned
one revolution?
1. ECM coupler
disconnected
2. Body ground
YES
y NO Y
Check speed sensor referring to p. 6E-85. Poor B15 connection. If connection is OK,
Is it in good condition? intermittent trouble or faulty ECM.
Recheck referring to *‘Intermittent trouble’
on p. 6E-32.
¥ YES y NO
“Y/G" wire open, “B/BI" wire open, poor Faulty speed sensor. ]
coupler-to-meter connection or poor “B/BI"
wire ground.

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 LOW — LOW PRESSURE —
HIGH VACUUM}

1 5
1.
I Lg \ 3 CM
Bi _ Vin 2. ECM coupler
La/R 3. PS
B2 /B Vout 4, PS coupler
A25 v 8 Ground 5. To TPS
I 6. To other sensors
6
Fig. 6E-68 PS Circuit
1. Disconnect PScoupler with ignition switch
OFF.
2. With ignition switch ON, is voltage applied oLy
to “Lg"” wire terminal of PS coupler
about 4 — 5V?
1. PScoupler
2. Engine ground
y YES y°
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.
y YES v NO
“Lg/R" wire shorted to ground circuit or poor Faulty PS.

PS-to-PS coupler connection.

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

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

Fig. GE-69 Diagnostic Flow Chart for Code No. 37



ELECTRONIC FUEL INJECTION SYSTEM 6E-49

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

Lg

B1
Lg/R
B2 g
A25 Lg/B

O) il

Fig. 6E-70 PS Circuit

3
Vin
Vout
Ground

1. Disconnect PS coupler with ignition switch
OFF.

2. With ignition switch ON, isvoltage apptied
to “Lg” wire terminal of PS coupler
about 4 — bV?

RS e

ECM

ECM coupler

PS

PS coupler

To TPS

To other sensors

1. PScoupler
2. Engine ground

¥ YES

NO

Check PS referring to p. BE-81,
Is it in good condition

-

“Lg'" wire shorted to power

circuit,

If wire is OK, substitute a
known-good ECM and

check.

NOTE:
When battery voltage is appli-
ed to "“Lg’’ wire, it is possible

e that PS$ is also faulty.

¥y YES

+N0

“Lg’* wire shorted to ‘'Lg/R’" wire, ""Lg/B"’
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, intermittent
trouble or faulty ECM.

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

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

32

Faulty PS.




6E-50 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.41 IGNITION SIGNAL CIRCUIT ({IGNITION SIGNAL NOT INPUTTED FOR 2 SECONDS
AT ENGINE CRANKING)

3
1 g j. 4 1. ECM
T / 2. ECM coupler
Al Briw b - B 3. Noise suppressor
<U To combina 6 4, Coupler
tion meter / 8. Ignition coil
Ald Briw — S 6. Coupler
> O] 5
+
/Bl
I 9w
To ignition
switch

Fig. 6E-72 Ignition Signal Circuit

1. ignition coil
2. Negative terminal

With ignition switch ON, is battery voltage
applied to ignition coll negative terminal?

¥ YES y°

1. Turn ignition switch OFF,
2, Disconnect center high-tension cord from

Poor ignition coll positive terminal connec-
tion, “‘Br/W" wire shorted to ground, faulty

N

distributor and ground it securely, noise suppressor ar faulty ignition coil.
3. Remove distributor cap and rotor. If they are OK, substitute a known-good ECM
4. Check if signal rotor teeth are off sensor and recheck.

tooth.

If not, make it off by turning crankshaft.
5. With ignition switch ON, move a screw-
driver close to and away from tooth of
crank angle sensor, Does voltmeter indica-
tor deflect from battery voltage toward

lower side?
YES
Y NOC \
Faulty ignition coil, “Br/W’' wire open, Substitute a known-good ECM and recheck.
“Br/W'’ wire shorted to power circuit, poor

A1 connection, poor A14 connection, open
“B/BI"" wire or poor “’B/BI’" wire grounding.
If all above are OK, substitute a known-good
ECM and recheck.

Fig. 6E-72-1 Diagnostic Flow Chart for Code No. 41



ELECTRONIC FUEL INJECTION SYSTEM 6E-51

CODE NO. 42 CRANK ANGLE SENSOR CIRCUIT (SENSOR SIGNAL NOT INPUTTED FOR 2
SECONDS AT ENGINE CRANKING)

i
1. ECM
B8 2. ECM coupfler
3. Crank angle sensor
B16 4. Coupler
Fig. 6E-72 Crank Angle Sensor Circuit
Check signal rotor air gap referring to SEC-
TION 6F1.
Is it in good condition?
NO
Y YES Y
Check crank angle sencer referring to SEC- Mal-adjusted air gap.
TION 6F1.
Is it in good condition?
v YES v °
Open wires between sensor and ECM, poor Faulty crank angie sensor.
B8 connection, poor B16 connection or

sensor wires shorted to each other,

1f 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 !NJECTION SYSTEM

CODE NO. 51 EGR SYSTEM (FAULTY EGR SYSTEM)

For California spec. model only

t. EGR valve
2. EGR modulator
3. VsV
4. ECM
5. Sensed information
6, Main retay
y
W/R
©® ©
Fig. 6E-74 EGR System
Check EGR system referring to p. 6E-89.
is it in good condition?
YES
¥y NO
Check vacuum hose, EGR valve and EGR Intermittent trouble or faulty ECM.
madulator referring to p. 6£-90, Recheck referring to “Intermittent trouble”
Are they in good condition? on p. 6E-32,
y YES {M°
Check VSV referring to p. 6E-80. ®\acuum hose misconnection, leakage, clog
is it in good condition? or deterioration,
e Faulty EGR valve or
e Faulty EGR modulator.
NO
rYES Y
®'G" wire open, Faulty VSV. J

G wire shorted to ground,

®Pgor VSV coupler connection or

® Poor A5 connection.
If wire and connection are OK, substitute
a known-good ECM and recheck.

Fig. 6E-75 Diagnostic Flow Chart for Code No. 51 {California Spec. Mode! Only)



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. DIAGNQOSIS" are all in good condition, check

below Electronic Fuel Injection system parts
which may be a possible cause for each symptom
of the engine.

SYMPTOM

Hard or no starting
{Engine cranks OK)

NOTE:

Flow Chart B-1".)

POSSIBLE CAUSE INSPECTION
Shortage of fuel in fuel tank
Injector or its circuit faulty Diagnostic flow chart B-1
Faulty 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
Engine start signal not to fed Diagnostic flow chart B-b
Poor performance of ATS, WTS or See p. 6E-84 or 6E-81
pressure sensor
Faulty ECM See p. 6E-65

o if engine doesn’t start at all, perform fuel injector and its circuit check first, (Advance to ""Diagnostic

e 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. BE-77

Faulty EGR system See p. 6E-89

Fuel pressure out of specification Diagnostic flow chart 8-3
Fauity injector Check injector for resistance

and injection condition
{Refer to p. 6E-78)

Poor performance of ATS, WTS or See p. 6E-84 or 6E-81
pressure sensor
Faulty ECM See p. BE-B5

If engine fails to idle only when it is cold, check air valve.




G6E-54 ELECTRONIC FUEL INJECTION SYSTEM

SYMPTOM

POSSIBLE CAUSE

INSPECTION

tmproper engine idie
speed

NOTE:

Maladjusted accelerator cable piay
Clogged pressure sensor vacuum passage
Faulty ISC solenoid valve control system
Faulty air-conditioner VSV control system
(if equipped}

Faulty power steering VSV (if equipped)
Faulty idle switch (in TPS)

Maladjusted idie speed adjusting screw
Faulty air valve

Fuel pressure out of specification

Poor performance of ATS, WTS or
pressure sensor

Fauity ECM

See p. BE-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 BE-81

See p. 6E-65

If engine idle speed lowers below specification only when electric load is applied {e.g. headlight ON},
check 1SC solenoid valve control system first,

Engine has no or poor

Maladjusted accelerator cable play
Fauity EGR system
Fuel pressure out of specification
(Low fuel pressure)

Poor performance of TPS, ATS, WTS or
pressure sensor

Faulty ECM

See p. BE-69
See p. 6E-89
Diagnostic flow chart B-3

See p. 6E-82, 6E-84 or
6E-81

See p. BE-65

Engine hesitates when
accelerating

e Clogged pressure sensor vacuum passage
o Faulty EGR system

Fuel pressure out of specification
{Low fuel pressure)

Poor performance of TPS, ATS or WTS
pressure sensor

Faulty ECM

Check vacuum hose and filter
See p. 6E-89
Diagnostic flow chart B-3

See p. BE-82, 6E-84 or
6E-81

See p. 6E-Bb

Surges

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

Variable fuel pressure {Clogged fuel filter,
faulty fuel pressure regulator, etc.)

e Poor performance of pressure sensor

Faulty ECM

Diagnostic flow chart B-3

See p. 6E-81
See p. GE-65




ELECTRONIC FUEL INJECTION SYSTEM 6E-55

SYMPTOM

POSSIBLE CAUSE

INSPECTION

Poor gasoline mileage

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 flow chart B-3

See p. BE-B2 or 6E-84
See p. 6E-65

Excessive hydrocarbon
{HC) emission

Engine not at normal operating
temperature

Clogged air cleaner

Faulty ignition system

Vacuum jeaks

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

¢ Poor performance of ATS See p. 6E-84
e Faulty injector See p. 6E-78
e Faulty ECM See p. 6E-65
Excessive carbon e Engine notatnormal operating temperature
monoxide (CO) ¢ Clogged air cleaner
e Faulty ignition system See section 6F 1
¢ | ow compression See section B

Lead contamination of catalytic conveter

o Fuel pressure out of specification
s A/F feed back compensation fails

— Faulty TPS

— Poor performance of WTS or pressure
sensor

Poor performance of ATS

¢ Faulty injector
e Faulty ECM

Check for absence of filler
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
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SYMPTOM

POSSIBLE CAUSE

INSPECTION

Excessive nitrogen
oxides {(NOx)
emission

Improper ignition timing
Lead contamination of catalytic converter

Faulty EGR system

Fuel pressure out of specification

e A/F feed back compensation fails

— Faulty TPS
— Poor performance of WTS or pressure
sensor

Poor performance of ATS
Faulty injector
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 6E-81

See p. GE-84
See p. BE-78
See p. BE-G5
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B-1 FUEL INJECTOR AND ITS CIRCUIT CHECK {ENGINE NOT STARTING)

Fig. 6E-76 Infector Circuit

Is fuel injected from injector
at ignition switch ON (not
cranking}?

»L o

W/R

ECM

Injector

Resistor

Main relay

Main switch

ECM coupler
Injector sub coupler
Injector coupler

e B2l Ol S

¥y 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 injector.

If wire and injector are
QK, 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?

Faulty fuel injector. L

NO

&YES

Y 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)?

Check fuel pump and fuel
pressure. {Proceed to DIA-
GNOSTIC FLOW CHART
B-2 and B-3.).

To be continued

Check injector for leaks. {Re-
fer 1o p. 6E-78 for checking).
Is it in good condition?

y YES

Injector and its circuit in
good condition.
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Continued

¥ YES

}NO

1. Disconnect resistor coupler
with ignition switch OFF,

2. Is resistance of resistor
1.9 — 2.1 Q (at 20°C,
68°F).

Faulty injector, open sub wire
or poor sub coupler connec-
tion,

¥ YES

1. Connect injector coupler
and resistor coupler with
ignition switch OFF,

2. Disconnect ECM coupler.

3. Is battery voltage applied
to ECM coupler A2 at
ignition switch ON?

+NO

l Faulty resistor.

\

) YES

‘NO

. ECM coupler
disconnected
2. Body ground

Poor A2 connection.

If c¢onnection is OK, sub-
stitute a known-good ECM
and recheck.

“Y*" wire open, “Y/B" wire
open, poor resistor coupler
connection or poor injector
coupler connection.

Fig. 6E-77 Diagnostic Flow Chart B-1 for Infector and Its Circuit
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B-2 FUEL PUMP AND ITS CIRCUIT CHECK

1. ECM
2 2. ECM coupler
3 3. Fuel pump relay
] 4. Fuel pump
. BIW 5. Main relay
A7 PIW
5
4
A3 W/BL
W/R e
| — _J
Fig. 6E-78 Fuel Pump Circuit
Is fuel pump heard to operate for 2 sec. after
ignition switch ON?
YES
yNO v
1. Remove fuel pump relay from main fuse Fuel pump circuit
box,

in good condition.

2. Using service wire, connect “P“ and
“W/BI" wire terminals.

3. |Is fuel pump heard to operate at ignition /B
switch ON?
2
1. Fuel pump relay
P 2. Service wire
o]
' YES IR
Check fuel pump relay referring to p. 6E-87. “P'" wire open, poor fuel pump coupler
Is it in good condition? connection or faulty fuel pump.
0
y YES ‘ N
Poor relay coupler connection, ‘P/W* wire Faulty fuel pump relay.

open or poor A17 connection.
If wire and connection are QK, 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 fts Circuit Check
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M

B-3 FUEL PRESSURE CHECK

Fuel pump

Fuel filter

Throttle body

Fuel injector

Fuel pressure regulator

2

Gawee

. Special too! {Fuel pressure

gauge & 3-way joint)

. Fuel feed line
. Fuel return line

L~ 4
- LI

Fig. 6E-80 Fuel Pressure Check

1. lnstall fuel pressure gauge referring to
p.6E-71.

2. Operate fuel pump for 10 sec. according
to procedure described on p. 6E-72.
Is fuel pressure then 1.6 — 2.1 kg/cm?
{160 — 210 kPa, 22.7 — 29.9 psi)? Also,
is 0.9 kg/em? {90 KkPa, 12.8 psi) or higher
fuel pressure retained for 1 minute after
fuel pump is stopped?

Y

h j

No pressure
To (I) on next page

NO

¥ YES

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

2. Keep it to specified idle speed.
Is fuel pressure then 0.9 — 1.4 kg/cm?
{90 — 140 kPa, 12.8 — 20.0 psi)?

Pressure within spec.
but not retained
To (2) on next page

Y

Low pressure
To (3) on next page

¥ YES
Normal fuel pressure, J

NO
)

®(logged vaccum passage for
fuel pressure regulator or

®Faulty fuel pressure reguls-
tor.

Fig. 86-81 Diagnostic Flow Chart B-3 for Fuel Pressure (1)

Y

High pressure
To (3)on next page
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() 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

Is there fuel leakage from fuel
feed line hose, pipe or their
joint?

y NO

1YES

1. Disconnect fuei return hose
ffom 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.

"NO

1YES

®Fuel leakage from injector,

®Fuel leakage from between
injector and throttle body,

®Faulty fuel pump (faulty
check valve in fuel pump)
or

® Fuel leakage from fuel pres-
sure regulator diaphragm.

Faulty fuel
pressure
regulator.

YES
yNo ¥
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 kg/cm? {200 kPa,
28.4 psi) or more?
L NO ‘ YES
e Clogged fuel filter, Faulty fuel
®Restricted fuel feed hose pressure
or pipe, regulator

e Faulty fuel pump or
®Fuel leakage from hose
connection in fuel tank.

(@ HIGH PRESSURE

l

Fig. 6E-81-1 Diagnostic Flow Chart B-3 for Fuel Pressure {2)

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. Operate fusl pump.

Is specified fuel pressure
obtained then?

¥ NO

*YES

LFaulty fuel pressure regulator. ]

Restricted fuel
return hose or
pipe.
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B-4 ISC SOLENOQID VALVE CONTROL SYSTEM CHECK

1. I8C solenoid valve 5. Main relay
2. ECM 6. SHencer
3. Sensed Information 7.

4.

Monitor coupler screw

Fig. 6E-82 [ISC Solenoid Valve Circuit

— w/Bl

: Diag. switch

s

e

terminzl

: Ground
¢ Duty output

terrminal

Idle speed adjusting

. Using

perature and keep it idle.
service wire,
switch terminal.

. Warm up engine to normal operating tem-
ground diagnosis

. Is diagnostic code No. 12 indicated?

¥y YES

Check idle speed and [ISC duty referring to
p. 6E-69.
Are they within specification?

Go back to “Diagnostic Flow Chart” on p.
6E-35.

High idle speed
To (1) on next page.

Low idle speed
To (2) on next page,

Is engine idle speed kept at specified speed |
even with headlights turned ON?

Y

NO
YES
\} -
NO Proceed to sgtem
! circuit check on
YES next page.

System is in good condition.

Idle speed is within specification but duty is
not.
1. Adjust 1SC duty to specification.

NOTE:

& When ON duty of ISC is close to 0% {but
close to 100% with such duty meter that
indicates OFF duty, in other words, when
ISC is almost fully closed), check that air
intake system is free from vacuum leakage
and adjust it. )

e |f duty remains unchanged even when
adjusting screw is turned, check duty
output terminal circuit.

2. Proceed to next step.

Fig. 6E-82-1 Diagnostic Flow Chart B-4 for I1SC Solenoid Valve Control System (1)
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B-4 1SC SOLENOID VALVE CONTROL SYSTEM CHECK (Continued)

(D HIGH IDLE SPEED

Y

1. Block ISC solenoid
valve hose by pinch-
ing it.

2. Does engine speed
reduce then?

vy YES

NO

Check ISC solenoid val-
ve for its resistance and
operation, (Refer to p.
GE-88.)

Is it in good condition?

1. Check that air intake
system (including A/
C VSV and P/SVSV)
is free from vacuum
leakage,

2. Adjust duty and idle
speed referring to p.
6E-69.

NOTE:

If not adjustable with

idle speed adjusting

screw, check air valve,

Y YES

y NO

Check idle switch and
its circuit,

Are they in good condi-
tion?

Faulty 1ISC solenoid
valve,

y YES

; NO

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

® Faulty idle switch,

® Maladjusted TPS in-
stallation angle,

® Wire open or

® Poor connection.

(@) LOW IDLE SPEED

Y

1. Disconnect ISC hose
from air cleaner case,

2. Then, is air drawn
into it?

‘NO

YES

Check ISC solenocid
valve for its resistance
and operation. {Refer
to p. 6E-88.}

Is it in good condition?

Adjust duty and idle
speed referring to p.
6E-69.

v YES

NO
Y

® Clogged {SC hose,

® "R/W" wire open or

® Poor coupler connec-
tions.
if all above are OK,
substitute a known-
good ECM and re-
check.

Faulty ISC solenoid
valve.

[ @ SYSTEM CIRCUIT CHECK |

1. ECM coupler
disconnected

y

1. Disconnect ECM
couplers with igni-
tion switch QFF,

2.1s resistance be-
tween A4 and A13
30-330Q27

y YES

§ NO

Poor coupler con-
nection,

If connection is QK,
substitute a known-
good ECM and recheck,

¢ Faulty ISC solenoid

* Peor coupler connec-
tion or

¢ Open wire harness

Fig. 6E-82-2 Disgnostic Flow Chart B-4 for ISC Solenoid Valve Control System (2)
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B-5 ENGINE START SIGNAL CHECK

/ ST ON

B/Y

A'IO(:!_I— ]_ Q 4
5

Fig. 6E-84 Engine Start Signal Circuit

. ECM

ECM coupler

. Clutch switch (M/T} or
shift switch (A/T)
Main switch

To starter motor

os wNe

YES

1. With ignition switch OFF, " ECM coupler

Engine start signal circuit is
in good condition.

disconnected
2. Body ground

disconnect A" coupler 2
{right side coupler) from

ECM.
2. Is 6 — 12V voltage applied

to A10 terminal of coupler NO

only when cranking engine

?

Y

eWire open,

#Poor connection or

®Faulty clutch switch (M/T)
or shift switch (A/T).

Fig. 6E-85 Engine Start Signal Check

B-6 “R”, “D",*2'" OR “L” RANGE SIGNAL CHECK (A/T MODEL ONLY)

2
1 ‘ 1. ECM
Briw 3 2. ECM coupler
B14 3. AJT control moduie

Fig. 6E-86 “R”, "D, 2" or “L.” Range Signal Circuit

1. With ignition switch OFF, disconnect
B coupler {left side coupler) from ECM.
2. Turn ignition switch ON and check

veltage at B14 terminal of coupler under
each condition given in below table,

. ECM coupler
disconnected
2. Body ground

Selector lever in P’ or
"N’ range position ov YES

Y

Signal circuit is in good
condition,

Selector lever in ‘R,
llDll' ll‘2!f or JlLl: range 10 - 14V

position

NO

Y

Is check result satisfactory?

® Wire open or
® Poor connection

If wire and connection are
OK, check A/T control system
referring to section 7B.

Fig. 6E-87 “R”, “D", “2* or “L" Range Signal Check {A/T Mode! Only)
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INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM
wiring couplers by measuring voltage and resi-
stance,

CAUTION:

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

Voltage Check

1. Remove ECM from body referring to p. 6E-
80.

2. Connect ECM couplers to ECM.

3. Using service wire, ground ECM case,

4. Check voltage at each terminal of couplers
connected,

NOTE:

As each terminal voltage is affected by the
hattery voltage, confirm that it is 11V or more
when ignition switch is ON.

2. Body ground
3. Service wire

Fig. 6E-88 Checking Voltage

N
B816(B151814|813(812|B11|B10| B9 A26|A26{A24|A23|A22{A21[AZ0lA10lA18[A17]A16|A16|A14
B8 | B7 |[B6 | BS [B4 | B3| B2 B1 A13|a12|A11]A10{ A9 |AB |A7 |AB AL |Ad4 AT | A2 | A1
\\ i
2
1. ECM

2. ECM couplers

Fig. 6E-89 ECM Coupler Terminals
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TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
Al Ignition coil 10 — 14V | lgnition switch ON
A2 Injector 10 — 14V | Ignition switch ON
A3 Blank —_—— —_—
A4 ISC solenoid valve 0.9 — 1.5V | Ignition switch ON
Ab EGR VSV 10 — 14V | Ignition switch ON
_ 1.1 — 2.0V | Ignition switch ON
AB “CHECK ENGINE" light .
10 — 14V | When engine running
A7 Blank _— —_—
. Lo . 1-2vV Ignition switch ON
A8 Shift-up indicator light
10 — 14V | When engine running
A9 A/T control module 10 — 14V | Ignition sw:_tch ON 3 .
(A/T ] Voltage varies as specified at the left while throttle
(Throttle valve opening N ,
model signal) valve is opened gradually. {Refer to Fig. 6E-157
only) 9 0.2 — 0.4V ; for relations between opening and voltage)
A10 Engine start switch 6 — 12V | While engine cranking
(Engine start signal) ov Other than above
A11  |Test switch terminal 10 — 14V | Ignition switch ON
A12  |Ground ov Ignition switch ON
A13 |Power source 10 — 14V | Ignition switch ON
Al4  |Ground ov Ignition switch ON
A15 |Ground ov Ignition switch ON
A16 |Blank -
' 0.5 — 1.8V | For 2 seconds after ignition switch ON
A17  |Fuel pump relay
10 — 14V | After the above time
A18 Blank -_— e
A19 (Duty output terminal ov Ignition switch ON
A20 [Blank _— _—
AZ1,A22 A/T control module 10 — 14V | Ignition SWI.TCh ON B '
(AJT (Throttle valve openin Voltage varies as specified at the left while throttle
model signal) g valve is opened gradually. (Refer to Fig. 6E-157
only} 9 0.2 — 0.4V | for relations between opening and voltage)
A23 |[Blank _ _
A24  |Diagnosis switch terminal 10 — 14V | Ignition switch ON
A2% |Ground for sensors ov Ignition switch ON
P f -
A26 cﬁiﬁi source for back-up 10 — 14V | Ignition switch ON and OFF
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TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
Power source of sensor .
4.75-4 25V iti
B1 (PS and TPS) Ignition switch ON
B2 Pressure sensor 35 -4V Ignition S\.th ON
Barometric pressure: 760 mmHg
Indicator def-
lection repeat- : . : ; 5
B3 Oxygen sensor od betwoen While engine running at 2,000 r/min for 1 minute
over and un- | ©F longer after warmed up
der 0.45V
B4 Blank —_—
o . 10 — 14V | Ignition switch ON
B5 A/C circuit (if equipped)
0 — 0.6V | While engine running at idle speed and A/C ON
Ignition switch ON
ov Headlight, small light, heater fan, radiator fan, stop
. ) light and rear window defogger all turned OFF
B6 | Electric load signal -
fgnition switch ON
10 — 14V | Headlight, small light, heater fan, radiator fan, stop
light or rear window defogger turned ON
Ignition switch ON
ov . .
) . Throttle valve at idle position
B7 ldle switch {in TPS)
10 — 14V [gnition switch ON
Throttle valve opens larger than idle position
B8 Crank angle sensor (positive) {0.4 — 0.8V | Ignition switch ON
‘ . Ignition switch ON
B9 Air temp. sen 0 -2 . . o
P sor 20-2.7v Sensorambient temp, {Intake air temp.): 20°C (68° F)
Ignition switch ON
B10 | Water temp. sen A45-0. , . o o
P sor 0.45-0.85V Engine cooling water temp.: 80°C (176°F)
Ignition switch ON
. 0.18=1.03V\ 11, ottle valve at idle position
B11 Throttle position sensor I - tch ON
gnition switc
3.27-4.68V Throttie valve at full open position
B12 | Blank _—
B13 j Serial data terminal 4 —58Y ignition switch ON
3\14 A/T control module oV :g:]ut;on s‘i.:rilct)t:]h ON, Selector lever in P or N
( /T (!JRH’, “Dl”’ “2” Or llLll a g pos
model range signal) 10 — 14V Ignition switch ON, Selector lever in ““R”, D", /2"
only) or ““L" range position
é:?;:g:;rn [gnition switch ON
B15 | Vehicle speed sensor repeated OV | Front left tire turned slowly with front right tire
and 10 —
v locked
C
B16 | oTenk angle sensor 0.4 — 0.8V | Ignition switch ON

{negative)
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Resistance Check
1. Disconnect ECM couplers from ECM with
ignition switch OFF,

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

2. Check resistance between each terminal of

couplers disconnected.

CAUTION:
e Be sure to connect ochmmeter probe 1. ECM coupler discornected
from wire harness side of coupler. 2. Ohmmeter
e Be sure to turn OFF ignition switch for Fig. 6E-80 Checking Resistance
this check.
e Resistance in below table represents that
when parts temperature is 20°C (68°F).
NORMAL
TERMINALS CIRCUIT RESISTANCE CONDITION
A2 — Aa13 | niectorand 24369 S
resistor
A4 — A13 1SC solenoid 20— 330
valve
A5 — A13 EGR VSV 33-39a
A11 — Body | Test switch Continuity Test switch terminal grounded
ground | terminal oo {Infinity) Test switch terminal ungrounded
A14 — Body \ .,
lgnitor ground Continuit S
ground gnitor grou y
A15 — Body N
around ECM ground Continuity
A24 — Body | Dia. switch Continuity Diag. switch terminal grounded"
ground | terminal o {Infinity) Diag. switch terminal ungrounded
Idle switch in Continuity Throttie valve at idle position
B7 — A25 TPS - : —
= (Infinity) Throttle valve opens larger than idle position
|
B8 — g1 |Crenkange 140 — 180 2 —
Sensor
B9 — AZ5 ATS 2.21 — 269 k0 Intake air temp. 20°C (68° F}
B10 — A25 | WTS 290 — 3540 Engine cooling water temp. 80°C (176°F)
0.20—11.42 k@ | Throttle valve at idle position With pressure
B11 — A2b6 TPS — sensor coupler
3.03—17.08 kQ | Throttle valve at full open position | disconnected
B16 — Body | Vehicle speed Ogrr;]mete:jlndwator Front left tire turned slowly with front right
ground | sensor © egtsndetween tire locked
a oo
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ON CAR SERVICE

GENERAL

When hoses have been disconnected and system’s
component removed for service, be sure to rein-
stall component properly, and route and connect
hose correctly after service. Refer to Emission
Control Information Label for proper connec-
tion of hoses.

ACCELERATOR CABLE ADJUSTMENT
Check accelerator cable for play and adjust if
necessary.

Cable play should be within specification. If out
of specification, loosen accelerator cable lock
nut and adjust by turning adjusting nut. Be sure
to tighten lock nut securely after adjustment.

3—-—5mm

Accelerator cable play (0.12 — 0.20 in.}

%' Y d
a7 -

,;‘;, &@\.n:\:r.\wmv.ﬁg S

Iy

Accelerator cable
Throttle valve lever
Adjusting nut

Lock nut

Cable play

1.
2.
3.
4.
5.

Fig. BE-81 Accelerator Cable Play

IDLE SPEED/ISC DUTY ADJUSTMENT

{INCLUDING AIR-CONDITIONER VSV

ADJUSTMENT)

Before idle speed/ISC duty and adjustment,

make sure to the following.

¢ Lead wires and hoses of Electronic Fuel Injec-
tion and engine emission control systems are
connected securely,

e Accelerator cable has some play, that is, it is
not tight.

o lgnition timing is within specification.

e All of electrical loads except ignition are
switched off.

e Air-conditioner is OFF, if equipped.

o All of electrical loads except ignition are
switched off.

After above items are all confirmed, check idle

speed and 1SC duty as follows.

NOTE:

Before starting engine, place transmission gear
shift lever in “Neutral” (shift selector lever to
“P” range for A/T model}, and set parking brake
and block drive wheels.

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

2. Set tachometer

3. Using service wire, ground “Diagnosis switch
terminal” in monitor coupler so that ECM
outputs I1SC duty through ““Duty output ter-
minal’’ and make sure that “CHECK ENGINE"
light indicate diagnostic code No. 12.

Monitor coupler
Front strut of left side

: Diag. switch terminal
: Ground terminal
: Duty output terminal

mow

Fig. 6E-92 Grounding Diag. Switch Terrinal
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4. Connect duty meter between “‘Duty output
terminal” and ““Ground terminal” of monitor
coupler,

1, Monitor coupler

2, Duty meter e ——

2
1 DUTY
METER

\%l!l?r © ©)

L
_J

Fig. 8E-92-1 Connecting Duty Meter

5. Check to ensure that idle speed and ISC duty
conform to specifications respectively. If ISC
duty and/or idle speed is not within specified
range, adjust it by turning idle speed adjusting
screw,

ENGINE IDLE [ISC DUTY AT SPECI-
SPEED FIED {DLE SPEED

M/T MODEL |800 50 r/min | 30 £5% {ON duty
meter indication} or

A/T MODEL | 850250 /min |42 * 0.7V when bat-

tery voltage is 14V

NOTE:
ISC duty can he checked by using analog type
voltmeter. 1SC duty to voltage relation is as
follows.

ON DUTY OFF DUTY | VOLTMETER
METER INDI- | METER INDI- | INDICATION
CATION (%) CATION (%) (V)
0 100 ]
25 75 0.25 x VB
35 65 0.35 x VB
100 0 VB

e “OFF DUTY METER” is such duty meter
that indicates approx. 100% when terminal
voitage is approx. “0V".

e “VB" represents battery voltage while engine
of vehicle being checked is running.

NOTE:

When using duty meter which indicates OFF
duty, adjust so that it indicates 70%. Then ISC
duty (ON duty) is adjusted to above specified
value (30%}.

1. Idle speed adjusting screw

Fig. 6E-83 [dle Speed Adjusting Screw

6. Upon completion of adjustment, install ad-
justing screw cap to throttle body.

7. This step is for checking and/or adjusting
engine idle speed and ISC duty when air-
conditioner is working.

With cars without air conditioner, advance to
steps 8. With air-conditioner eqguipped ones,
follow procedure described below.

1) Turn air-conditioner switch ON and set
heater blower switch to high (max.) speed
position. Then check that air-conditioner is
working.

2) Check to ensure that idle speed and ISC
duty conform to specifications respectively.

NOTE:

Specified values used for this inspection and ad-
justment vary depending on types of ECM as
listed in tables below, Types of ECM can be
identified by the last number of ECM part No.
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“0’" or other than Q" A'R AND FUEL DELIVERY SYSTEM
/
) FUEL PRESSURE INSPECTION
{. L 1. Relieve fuel pressure according to procedure
P described in Section 6.
-1 .
ﬂ 2. Separate air cleaner assembly from throttle
body and shift its position.
] &,,.2 3. Disconnect fuel feed hose from throttle body.
|[l
1. Name plate .
J 5 Ecm CAUTION:
A small amount of fuel
Fio 66351 sma a. o_n . may be released
after fuel line is disconnected.
When ECM Part No. ends with "0 In order to reduce chance of personal
IDLE SPEED WITH A/C injury, cover fitting to be disconnected
ON AND DIAG. SWITCH ISC DUTY ! )
TERMINAL GROUNDED with a shop cloth. Place that cloth in an
M/T 800 £ 50 r/min approved container when disconnection is
MODEL 10 — 20%
AT N ' completed,
MOBEL 850 X 50 r/min
When ECM Part No. ends with No. other than 0" 4. Connect special too! (fuel pressure gauge,
|DLESPEEDW|THI_?(/:% coury hose & 3-way joint) between throttle body
ON AND DIAG. SW
O D S e and fuel feed hose, and clarjnp hoses .securely
20% (ON duty meter to ensure no leaks occur during checking.
ALL : indication) or 2.8V
MODELS 900 £50 r/min ::vh:an battery voltage
is 14V

3) If idle speed and/or ISC duty is not within
specified range, adjust it by turning ad-
justing screw of air-conditioner VSV,

i \f

_._‘_-1-.'4

i )
Y / 1. Air-conditioner VSV
i ' - 2, Adjusting screw

Special tool
Fig. 6£-94 Adjusting Screw for Air-Con, VSV 1. Gauge (09912-58441) 4. Throttle body
2. Hose (09912-58431) 5. Fuel feed hose
3. 3-way joint & hose
{09912-58490)

8. Upon completion of adjustment, disconnect
service wire from monitor coupler and install
cap to monitor coupler.

9. Check that specified idle speed is obtained
with A/C ON and ‘“‘Diag. switch terminal’’
ungrounded. {Vehicle with A/C only)

Fig. 6E-85 Connecting Fuel Pressure Gauge

IDLE SPEED WITH A/C ON
AND DIAG. SWITCH
ALL MODELS TERMINAL UNGROUNDED

900 £ 50 r/min
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5. Install air cleaner assembly to throttle body
and cylinder head cover,

6. Start engine and warm it up to normal operat-
ing temperature.

If engine doesn’t start, operate fuel pump
according to following procedure.

1} Remove fuel pump relay from main fuse
bhox after disconnecting its coupler and
then reconnect coupler to fuel pump relay.

1. Main fuse box
2. Fuel pump relay
3. Coupler

Fig. 6E-96 Removing Fuel Pump Relay

2)To operate fuel pump, connect Pink and
White/Blue wire terminals by using service
wire and then turn ON ignition switch.

NOTE:
Check that battery voltage is 11V or more before
operating fuel pump.

Fuel pump retay
Pink
White/Blue
Service wire

pon o

Fig. 6E-97 Operating Fuel Pump

7. Measure fuel pressure under each of the
following conditions.

CONDITION FUEL PRESSURE

0.9 — 1.4 kg/cm?
At specified idle speed 90 — 140 kPa
12.8 — 20.0 psi

_ 2
With fuel pump operat- 1.1660 2';?1:3:1
ing and engine at sto - a
g J Pl 227 - 209 psi

Within 1 min, after
engine (fuel pump) stop
(Pressure reduces as
time passes)

Over 0.9 kg/cm?
90 kPa
12.8 psi

if measured pressure doesn’t satisfy specifica-
tion, refer 10 “’Diagnostic Flow Chart B-3 and
check each possibly defective part. Replace if
found defective.
8. Relieve fuel pressure according to procedure
described in Section 6.
9. Remove fuel pressure gauge, hose & 3-way
joint after removing air cleaner assembly.
10. Connect fuel feed hose to throttle body and
clamp it securely.
11. Install air cleaner assembly.
12. With engine “OFF” and ignition switch
“ON", check for fuel leaks.
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FUEL PUMP
Fuel Pump On-Car Inspection

WARNING:

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

1. Remove filler cap and turn ON ignition switch.
Then fuel pump operating sound should be
heard from fuel filler for about 2 seconds and
stop. Be sure to reinstall fuel filler cap after
checking.

1. Fuel filler
2. lgnition switch

Fig. 6E-98 Checking Fuel Pump

If above check result is not satisfactory, ad-
vance to “Diagnostic Flow Chart B-2"".

Removal

1. Remove fuel tank from body according to
procedure described in section 8C and remove
fuel pump & level gauge from fuel tank.

- ¥
. -~
1. Fuel pump 3. Fuel level gauge
2. Filter 4. Fuel tank

Fig. 6E-99 Removing Fuel Pump & Level Gauge

2. Remove fuel pump from its bracket.

Inspection

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

Instailation

1. Install fuel pump to its bracket.

2. Install fuel pump & level gauge to fuel tank
and then install fuel tank to body according
to procedure described in section 6C.
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THROTTLE BODY

14 :
_ 07
B e || ]
(;\ J
Positive  Megative .
terminal  terminal {

Viewed from ‘A"

o

T
16
Jh
< s 4
g

. Injector cover

Blank

. Fuel injector

Upper O-ring

Lower O-ring

Blank

. Throttle upper body
Gasket

. Throttle lower body

10, WTS

11. I|dle speed adjusting screw cap
12, Blank

13, TPS

14. Injector sub wire coupler
15, Qring

16. Sub wire cover

CHNON LN~

Fig. 6E-100 Throttle Body Parts ldentification

On-Car Inspection

o Check that throttle valve lever moves smooth-

ly.
o Vacuum passage inspection.

With fingers placed against vacuum nozzles {2
pcs), increase engine speed a little and check

that vacuum is applied.

1. Throttle body
2. Vacuum nozzles

Fig. 6E-101 Checking Vacuum Passage

Removal

1.

2.
3.

[42]

Relieve fuel pressure according to procedure
described in Section 6.

Disconnect battery negative cable at battery.,
Remove air cleaner assembly referring to
section A,

. Drain cooling system.
. Disconnect following wire harness couplers:

e TPS
e Fuel injector
e WTS

. Disconnect following hoses from throttle

body.

# Fuel feed and return hoses
e Engine cooling water hoses
& Vacuum hoses

. Disconnect accelerator cable from throttle

valve lever and cable bracket.
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. Injector coupler
. TPS

Water hose

. WTS

. Accelerater
cable

. Fuel return hose
. Fual feed hose

Fig. 6E-102 Disconnecting Couplers and Hoses

8.

Remove throttie body from intake manifold.

Disassembly

NOTE:

N>

g L)

Be sure not to remove either fuel pressure
regulator or air valve from throttle body.
They are factory adjusted precisely.

Be sure to replace gaskets and O rings as well
as worn or damaged parts,

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

. Remove fuel injector from throttie body
according to procedure described on p. 6E-79,

. Remove TPS,
. Remove WTS.

. After removing screws, separate upper and
lower bodies.

1. Fuel injector cover

2. Fuel pressure 4. WTS
regulator S. Screws
3. TPS

Fig. 6E-108 Disassembling Throttle Body

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

NOTE:

TPS, fuel pressure regulator, fuel injector,
air valve, WTS, other components containing
rubber ({resin) or throttle valve shaft seal
must not be placed in a solvent or cleaner
bath. Chemical reaction will cause these parts
to swell, harden or get distorted.

Don't put drills or wires into passages for
cleaning. It causes damage in passages.
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2. Install upper body on gasket, using care not
to cause gasket to slip out of place.

3. Make sure to fit sub wire harness to grooves

" of throttle body and sub wire coupler and in-
stall sub wire cover to throttle body. Tighten
screws to specified torque.

Tightening torque N-m kg-m ib-ft
of screw 29-4.11(029-041| 2.1 =29

1. Wire cover

1. Injector chamber ov
2. Fuel return passage g ggz\mre
3. Fuel feed passage .
4. Vacuum passage for B. Air passage . - -
fuel pressure regulator 7. Air induction Fig. 6E-106 Clamping Sub Wire
5, Vacuum passage passage -
for PS 8. Vacuum passage
Fig. 6E-104 Cleaning Passage _ 4. Install WTS according to procedure described
. on p. 6E-84.
Assembly 5. Install TPS according to procedure described
1. Install new gasket to lower body. on p. 6E-82.

6. Install fuel injector according to procedure
described on p. 6E-79.

i)

1~

1. Lower body
2. Gasket

Fig. 6E-105 Installing Gasket
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Installation
1. Clean mating surfaces and install throttle
body gasket to intake manifold. Use new

gasket,

1. Intake manifold
2. Gasket

Fig. 6E-107 Gasket Installation

2. install throttle body to intake manifold and
tighten bolts and nuts to specified torque.

Tightening torque N-m kg-m Ib-ft
for throttle body
bolts & nuts 18—28 (1.8—28{13.0-20.0

3. Install accelerator cable to throttle valve lever
and cable bracket.
Adjust cable play to specification according
to procedure described on p. 6E-69,

4. Connect fuel, cooling water and vacuum hoses
to throttle body, and clamp securely.

5.Connect TPS injector and WTS coupler

securely,

. Refill cooling system referring to section 6B.

. Connect negative cable at battery.

8. With engine “OFF'* and ignition switch “"ON"’,
check for fuel leaks around fuel line connec-
tion.

9. Install air cleaner assembly referring to section
6A.

10. Upon completion of installation, start engine
and check for fuel leaks and engine cooling
water leaks,

~ &

AIR VALVE

Inspection

1. Remove throttle body assembly from intake

manifold as previously outlined.

. Separate upper and lower bodies.

. Remove WTS from lower body.

4. Immerse air valve of throttle body in water as
shown below. Check visually that air valve
closes gradually as water temperature rises
and closes fully at higher than about 80°C,
176°F.

NOTE:

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

e Be very careful never to put throttle body
parts except air valve thermo wax in water or
expose them to water spiash.

W N

4, Close when it is

1. Lower body
2. Thermo wax higher than

3. Open when cool 80°C, 176°F

Fig. 6E-108 Ingpection Air Valve

If check result is not satisfactory, replace.

5. Install WTS according to procedure described
on p. 6E-84.

6. Put upper and lower bodies together and tigh-
ten its screws to specified torque.
Use new gasket between lower and upper
bodies.

7. Install throttle body assembly to intake mani-
fold as previously outlined.
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FUEL INJECTOR

On-Car Inspection

1. With battery negative cable disconnected,
disconnect injector coupler.

2. Connect ohmmeter to each injector terminal
and measure resistance.

Resistance of 05—-185Q
injector ‘ at 20°C (68°F)

If resistance is out of specification, replace fuel
injector,

1. Injector coupler

Fig. 6E-109 Checking Resistance of Fuel Injector Fig. 6E-110 Checking Fuel Injection

3. Connect injector coupler.

4, Remove air cleaner assembly without dis- If no fuel is injected, check wiring harness
connecting ATS coupler. for continuity and couplers for proper con-

5. Check that fuel is injected out in conical nection referring to “Diagnostic Flow Chart
shape from fuel injector when cranking or B-1".
running engine. If fuel is not injected out in conical shape,

replace injector.

8. Check injector for fuel leakage after injection
is stopped (i.e., after cranking or engine stop).
Replace if leakage exists.

Fue! leakage Lessthan 1 drop/min.

7. Instail air cleaner assembly.
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Removal

NOTE:

Use care when handling fuel injector especially
not to damage filter and its needle.

Also, because injector is an electrical compo-
nent, it should not he immersed in any type of
liquid solvent or cleaner, or it may get damaged.

1. Relieve fuel pressure according to procedure
described in Section 6.

. Disconnect battery negative cable at battery.

3. Remove air cleaner assembly referring to sec-
tion BA.

4. Remove air cleaner mounting stay for throttle
body.

5. Remove injector cover and then remove fuel
injector from throttle body.

N

1. Injector

Fig. 6E-111 Checking Fuel Infection

Inspection

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

Installation

1. Apply thin coat of spindle oil or gasoline
to new upper and lower O-rings, install lower
Q-ring to injector cavity and upper O-ring to
injector.

. Injector cavity
Lower Q-ring
Ugpper O-ring

n =

Fig. 66-112 Installing O-rings and Insufator

2. Install injector by pushing it straight into fuel
injector cavity.
Never turn injector while pushing it.

1. Positive terminal

Fig. 6E€-113 Installing Fuel Injector
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3. Make sure that injector cover Q-ring is free ELECTRONIC CONTROL SYSTEM
from any damage and deterioration, and apply
thin coat of spindle oil or gasoline to O-ring. ELECTRONIC CONTRCL MODULE {ECM)
Install injector cover and tighten cover screw
to specified torque. CAUTION:
Tightening torque N.rm R} oot As ECM consists (_}f precision. parts, be care-
for injector cover . gm : ful not to expose it to excessive shock.

2.9 —-4.11029-041| 21-29

sCrew

Removal

1. Disconnect battery negative cable at battery.

2. Lower junction/fuse block after removing its
bolts.

3. Disconnect couplers from ECM while releas-
ing coupler lock.

4. Remove ECM from body.

1. Injector cover
2., Screws

Fig. 6E-114 Instailing Cover

4. Connect battery negative cabie at battery. 1. Instrument panel
* - X e H hr -4 H X " 2- ECM
5. With engine “OFF’" and ignition switch “ON", 3 Coupters
check for fuel leaks. 4. Bolts
6. Install air cleaner mounting stay as shown Fig. 6E-116 Removing ECM
below,

Installation

1. Install ECM to body.

2. Connect couplers to ECM securely.

3. Fix junction/fuse block with bolts.

4. Connect battery negative cable at battery.

Fig. 6E-115 [nstalling Stay

7. Install air cleaner assembly referring to section
BA.



ELECTRONIC FUEL INJECTION SYSTEM 6E-81

PRESSURE SENSOR (PS)

Output Voltage Check

1. Remove ECM according to previously outlined.

2. Connect couplers to ECM securely.

3. With coupler connected to ECM, connect
digital type voltmeter as shown below and
check that ECM supply voltage 4.75 — 5.25V

is applied to coupler terminal B1.

4, Check output voltage at coupler terminai B2.
Note that it varies with atmospheric pressure

and altitude,

Also, start engine, if it can, and check if out-

put voltage varies,

1. ECM

2. Digital type voltmeter

Fig. 6E-117 Checking PS and Its Circuit

Output voltage (ECM supply voltage 4.75 —
5.25V, ambient temp. 10 — 40°C, 50 — 104°F}

ALTITUDE BAROMETRIC| OUTPUT
{Referance) PRESSURE |VOLTAGE
(ft) {m) {mmHg) V)
0 0 760 3541
T 000 305 733 34-40
2 000 610 707 32-38
3 000 914 682 3.1-37
4 000 1219 658 3.0-386
5000 1524 634 29-356
6 000 1 829 611 28-33
7 000 2133 589 27 -32
8000 2438 567 26-3.1
g 000 2743 546 25— 3.0
10 000 3048 526 24-29

NOTE:

Note that atmospheric pressure varies depending
on weather conditions as well as altitude.

Take that into consideration when performing
above check,

If check result is not satisfactory in previous
step 3 or 4, check PS and its circuit according
to Diagnostic Flow Chart for Code No. 31.

NOTE:

If output voltage does not vary when engine is
started, it is possible that vacuum hose and/or
filter are clogged. Clean them.

Another possibility is that filter in PS is clogged
from freezing. If it is suspected, leave it at room
temperature {20°C, 68°F)} for a while and re-
check,

5. Upon completion of checking, install ECM
and connect ECM coupler securely.

PS Individual Check

1. Disconnect PS vacuum hose from filter.

2. Disconnect coupler from PS.

3. Remove PS.

4, Arrange 3 new 1.5V batteries in series (check
that total voltage is 4.5 — 5.0V) and connect
its positive terminal to “Vin” terminal of
sensor and negative terminal to ““Ground”
terminal. Then check voltage between “"Vout”
and “Ground”’.

Also, check if voitage reduces when vacuum is
applied up to 40 cmHg by using vacuum pump.

1. Pressure sensor
2. 1.5V battery
[4.5V in total)

3. Vacuum pump
4, Digital type
voltmeter

Fig. 6E-118 Checking PS
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Output voltage (Vin voltage 4.5 — 5.0V, abmient
temp. 20 — 30°C, 68 — 86°F)

TERMINALS CONDITION RESISTANCE

When throttle
lever-to-stop
screw clearance 0-5kQ
is 0.3 mm

Between AandB 1(50012rr:n.)

terminals

(tdle switch) When throttie
lever-to-stop
screw clearance oo
is 0.9 mm
{0.035in.)

Between Aand D 4.37—8.13'(9

terminals

ALTITUDE BAROMETRIC| OUTPUT
(Reference) PRESSURE |VOLTAGE
(1) (m) {mmHg) (V)
0 0 760
| : | 20— 42
2 000 610 707
2 ?01 6‘:1 Under 707 27— 4.0
5 000 1524 over 634
5 (:01 1 5|25 Under 634 25_38
8000 2438 over 567
8 001 2439 | Unders67 | 5043
10000 3048 over 526

Throttle valve is
Between A and C | at idle position 0.20—11.42 k0

terminals Throttie valve is
fully opened 3.03—-17.08kQ

1f check result is not satisfactory, replace PS.

5. Install PS and connect vacuum hose securely.
6. Connect PS coupler securely.

THROTTLE POSITION SENSOR (TPS)

Inspection

1. Disconnect negative cable at battery,

2. Remove air cleaner assembly referring to
section BA.

3. Disconnect coupler from TPS.

4, Using ochmmeter, check resistance between
terminails under each condition given in
below table.

The resistance between A and C should increase as throttle
valve opens larger,

1. TPS
2. ldle switch

If idle switch check result is not satisfactory,
adjust installation angle of TPS and if found
defective in the other check, replace TPS.

5. Connect TPS coupler securely.

6. Install air cleaner assembly referring to
section 6A.

7. Connect battery negative cable to battery.

Adjustment

1. Disconnect battery negative cable, remove
air cleaner assembly and disconnect TPS
coupler,

2.insert 0.6 mm (0.024 in) thickness gauge
between throttle stop screw and throttle
lever.

Fig. 6E-126 Checking TPS

=K LN\
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1. Throttle stop screw
2. Throttle lever
3. Thickness gauge

—
T

2

Fig. 6E-127 Inserting Thickness Gauge
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3. Loosen TFS screws.

4, Connect ohmmeter between A and B ter-
minals.

5. First, turn TPS counterclockwise fully and
then clockwise gradually to find position
where ohmmeter reading changes from 0
(zero, continuity) to = {no continuity).

Then fix TPS at that position by tightening
screws to specified torque.

Tightening torque N-m kg-m lb-ft
of TPS screw 16-2.4[016—-024{ 1.2—1.7

Fig. 6E-128 Adjusting Instalfation Angle

6. Check that there is no continuity between
terminals A and B when 0.2 mm (0.035 in}
thickness gauge is inserted,

7.Check that there is continuity between
terminals A and B when 0.3 mm (0.012 in)
thickness gauge is inserted.

If check result is unsatisfactory in steps 6
and 7, it means that installation angle of
TPS is not adjusted properly. Therefore,
start all over again from step 1.

CAUTION:
As throttle stop screw is factory adjusted
precisely, don’t remove or adjust it.

8. Connect coupler to TPS securely, install air
cleaner assembly and connect battery negative
cable.

Removal

1. Disconnect battery negative cable at battery.

2. Remove air cleaner assembly referring to sec-
tion GA.

3. Disconnect coupler from TPS.

4. Remove TPS from throttle body.

Installation

1. Install TPS to throttle body.
Fit TPS to throttle body in such way that its
adjusting holes are a little away from TPS
screw holes as shown in Fig. 6E-129 and turn
TPS clockwise so that those holes align.
Then hand-tighten TPS screws.

1. TPS 4. Turn TPS after fitting
2. TPSadjusting holes and align holes,
3. TPS screw holes

Fig. 6E-129 [Installing TPS

2. Adjust installation angle of TPS according to
procedure described in item “Adjustment”’.

3. Connect coupler to TPS securely.

4. Instalf air cleaner assembly referring to section
6A.

5. Connect battery negative cable to battery.
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AIR TEMPERATURE SENSOR (ATS)

Removal
1. Disconnect battery negative cable at battery.
2. Disconnect coupler from ATS.

3. Remove ATS and gasket from air cleaner case.

Inspection

Immerse temperature sensing part of ATS in
water (or ice) and measure resistance between
sensor terminals while heating water gradually.

If measured resistance doesn’t show such charac-
teristic as shown in Fig. 6E-131, replace ATS.

Fig. BE-130 Checking ATS

{ ) for reference

k$2

(5.88)1

n  RESISTANCE

.21 — 2691

1.14)1

10.58) 4
0.29 — 0.357

i
i L

0 20 40 60 g0°C
32 68 104 140 176°F

TEMPERATURE

Fig. BE-131 ATS and WTS Characteristic

Instaitation

Reverse removal procedure noting the following.

e Clean mating surfaces of ATS and air cleaner
case.

e Tighten ATS to specified torque.

Tightening torque N-m kg-m Ib-ft
for ATS 13—-17(13—-1.7] 95-120

o Connect ATS coupler securely,

WATER TEMPERATURE SENSOR (WTS)

Removal

1. Disconnect battery negative cable at battery.

2. Remove air cleaner assembly referring to sec-
tion 6A.

3. Remove radiator cap to relieve engine cooling
water pressure and install it.

WARNING:

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

4. Disconnect coupler from WTS.
5. Remove WTS and gasket from throttle body.

NOTE:

Cooling water, aithough small amount, may
be released then. Cover WTS with shop cloth so
that released water is absorbed on it.

Inspection

Check resistance of WTS variable with tempera-
ture by using the same checking method as ATS.
For WTS characteristic, refer to Fig. 6E-131.

If found defective, replace.

Installation

Reverse removal procedure noting the following.

e Clean mating surfaces of WTS and throttle
body.

e Check gasket for damage and replace if neces-
sary.
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e Tighten WTS to specified torque.

Tightening torgue N-m kg-m Ib-ft
for WTS 20—-30(2.0-30| 145-215

e Connect coupler to WTS securely.

OXYGEN SENSOR
Remaoval

WARNING:

To avoid danger of being burned, do not
touch exhaust system when system is hot.
Oxygen sensor removal should be perform-
ed when system is cool.

. Disconnect negative cable from battery.

. Disconnect coupler of oxygen sensor and
release its wire harness from ciamps.

3. Remove oxygen sensor from exhaust manifold.

N =

1. Exhaust manifold
2. Qxygen sensor

Fig. 6E-132 Removing Oxygen Sensor

Installtion
Reverse removal procedure noting the following.
s Tighten oxygen sensor to specified torgue.

VEHICLE SPEED SENSOR

Inspection

1. Disconnect negative cable at battery.

2. Remove combination meter from instrument
panel.

3. Connect ohmmeter between “VSS'' terminal
and “GND” terminal of combination meter
and turn cable joint of speedometer with a
screwdriver. Qhmmeter indicator should move
back and forth between 0 {zero} and <o {infini-
ty) 4 times while cable joint is turned cne full
revolution.

Tightening torque N-m ka-m Ib-ft

for oxygen sonsor | 45 — 55 |4.5-5.5|33.0 - 39.5

e Connect coupler of oxygen sensor and clamp
wire harness securely.

e After installing oxygen sensor, start engine
and check that no exhaust gas leakage exists.

1. Speedometer cable joint
2. "W88" terminal
3. "GND" terminal

Fig. 6E-133 Checking Speed Sensor

Replace speedometer if check result is not
satisfactory.

4. Install combination meter to instrument panel.
5. Connect negative cable to battery.
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MAIN RELAY 3, Check resistance between each two terminals
as in table below,

If check results are as specified, proceed to
next operation check. If not, replace.

P —

o
1. ECM
2. Main relay
3. Ignition switch
4, Main fuse box
Fig. 6E-134 Main Relay Circuit -
Fig. 6E-136 Checking Main Relay Resistance
Inspection
1. Disconnect negative cable at battery.
2. Remove main relay from main fuse box after TERMINALS RESISTANCE
dis ting i : P
Isconnecting its coupler Between A and B oo (infinity)
Between Cand D 56 — 84 Q
4, Check that there is continuity between
terminals “A" and '"B'" when battery is con-
nected to terminals “C'" and “D"'.
If found defective, replace.
1. Main fuse box 3. Coupler
2. Main relay 4, Fuel pump relay
Fig. BE-135 Removing Main Relay

Fig. 6E-137 Checking Main Relay Operation
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FUEL PUMP RELAY

B/W
2
(o] B
1 P i
AV 5w Bl -3
A13 BwTel 4

ECM C S
Fuel pump relay
Fuel pump

Ignition switch
Main fuse box

GRLN=

Fig. 6E-138 Fuel Pump Circuit

Inspection

1. Remove fuel pump relay in the same way as
main relay.

2. Structure of fuel pump relay is the same as
that of main relay. Check its resistance and
operation using the same procedure as that
for main relay.

If found defective, replace.

FUEL INJECTOR RESISTOR

Inspection

1. With ignition switch OFF, disconnect resistor
coupler.

2. Check resistor for resistance.

Resistance of fue!

- . 1.9-2180
injector resistor

If check result is not satisfied, replace.

1. Resistor

Fig. 6E-139 Checking Resistor

FUEL CUT OPERATION
Inspection

NOTE:

Before inspection, check to make sure that gear
shift lever is in neutral position (with A/T model,
selector lever in “P” range}, A/C is OFF and
that parking brake lever is pulled all the way up.

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

2. While listening to sound of injector by using
sound scope or such, increase engine speed to
higher than 3,000 r/min.

3. Check to make sure that sound to indicate
aperation of injector stops when throttle valve
is closed instantly and it is heard again when
angine speed is reduced to less than about
2,000 r/min.

1. Throttle body
2. Sound scope

Fig. 6E-140 Checking Fuel Cut
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ISC SOLENOID VALVE

Inspection

1. With ignition switch “OFF”, disconnect ISC
solenoid valve coupler.

2. Check resistance between each two terminals
of 1SC solenoid valve,

Resistance of 1SC

\ 30-33Q
solenoid valve

If it is within specification, proceed to next
operation check. If not, replace.

 ————

1. ISC solenoid valve

Fig. BE-141 Checking Resistance

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

4. With engine running and ISC solenoid valve
coupler disconnected, disconnect ISC sole-
noid valve hose of underside as shown below,
In this state, check that air is not drawn into
the ISC solenoid valve,

Fig. 6E-142 Checking ISC Solenoid Valve (1)

b. Under above condition, connect 12V-battery

to ISC solenoid valve terminals and check that
air is drawn into the ISC solenoid valve,

1. Airis drawn
2. Battery {12V}

Fig. 6E-143 Checking ISC Solenoid Valve (2)

If check result is not satisfactory, replace iSC
solenoid valve,

6. Connect hose and coupler securely,



ELECTRONIC FUEL INJECTION SYSTEM 6E-89

EGR CONTROL SYSTEM
System Inspection

NOTE:

Before inspection, check to make sure that gear
shift lever is in neutral position {with A/T model,
selector lever in “P* range) and that parking
brake lever is pulled all the way up.

1. When engine is cool {cooling water tempera-
ture is below 40°C, 104°F), start engine and
race it, and check that EGR valve diaphragm
is not operating in this state,

2 1. EGR valve
2. Diaphragm

Fig. 6E-144 Checking EGR Valve Diaphragm

2. Warm up engine to normal operating tempera-
ture and race it after warming up. Then check
to be sure that diaphragm moves toward 1 in
Fig. 6E-145 during acceleration and toward 2
during deceleration.

1. During acceleration
2. During deceleration
3. Diaphragm

Fig. 6E-145 Movement of EGR Valve Diaphragm

if EGR valve fails to operate properly, check
vacuurn hoses, EGR valve, EGR modulator
and VSV.

3. Keep engine running at idle speed and open
EGR valve by hand, and engine should either
stop or reduce its speed. If neither occurs,
EGR passage is clogged. Clean it.

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and
deterioration. Replace as necessary.

EGR Valve Inspection

1. Disconnect vacuum hose from EGR modula-
tor.

2. Connect vacuum pump gauge to its hose.

3. Check that EGR valve diaphragm moves
smoothly and that it is held at the same
position when 20 cmHg vacuum is applied to
EGR valve.

If diaphragm doesn’t move smoothly, or it
isn't held at the sarme position, replace EGR
valve.

1. Apply vacuum
2. No vacuum
3. Diaphragm

Fig. 6E-146 Checking EGR Valve

4. After checking, be sure to connect vacuum
hose.
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EGR CONTROL SYSTEM
System Inspection

NOTE:

Before inspection, check to make sure that gear
shift lever is in neutral position {with A/T model,
selector lever in “P' range} and that parking
brake lever is puiled all the way up.

1. When engine is cool (cooling water tempera-
ture is below 40°C, 104°F), start engine and
race it, and check that EGR valve diaphragm
is not operating in this state.

2 1. EGR valve
2. Diaphragm

Fig. 6E-144 Checking EGR Valve Diaphragm

2. Warm up engine to normal operating tempera-
ture and race it after warming up. Then check
to be sure that diaphragm moves toward 1 in
Fig, 6E-145 during acceleration and toward 2
during deceleration.

1. During acceleration
2. During deceleration
3. Diaphragm

Fig. 6E-145 Movement of EGR Valve Diaphragm

1f EGR valve fails to operate properly, check
vacuum hoses, EGR valve, EGR modulator
and VSV.

3. Keep engine running at idle speed and open
EGR valve by hand, and engine should either
stop or reduce its speed. If neither occurs,
EGR passage is clogged. Clean it.

Vacuum Hose Inspection
Check hoses for connection, leakage, clog and
deterioration, Replace as necessary.

EGR Valve Inspection

1. Disconnect vacuum hose from EGR modula-
tor.

2. Connect vacuum pump gauge to its hose.

3. Check that EGR valve diaphragm moves
smoothly and that it is held at the same
position when 20 ¢cmHg vacuum is applied to
EGR vaive.

If diaphragm doesn’t move smoothly, or it
isn't held at the same position, replace EGR
valve,

1. Apply vacuum
2, No vacuum
3. Diaphragm

Fig. 6E-146 Checking EGR Valve

4. After checking, be sure to connect vacuum
hose.
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EGR Modulator Inspection
1. Check filter for contamination and damage.
Using compressed air, clean filter.

i. EGR rodulator
2. Filter

Fig. BE-147 Filter of EGR Modulator

2. Remove EGR modulator and plug nozzle with
finger. Blow air into another nozzle and
check that air passes through to air filter side
freely.

1. EGR modulator
2. Blow air
3. Air filter

L

MNozzle "P™

Nozzle “Q"

Nozzle “A"

Blow air

Vacuum pump gauge

MR-

Fig. 6E-149 Checking EGR Modulator (2)

4. After checking, install modulator and connect
hoses securely. Refer to emission control
information label for connection.

VSV (Vacuum Switching Valve) Inspection

1. With ignition switch OFF, disconnect coupler
from VSV,

2. Check resistance between two terminals of
VSV.

33-39Q

Resistance of EGR VSV

Fig. 6E-148 Checking EGR Modulator (1)

3. Connect vacuum pump gauge to nozzle ‘‘P"’
and plug nozzle “Q" with finger.
While blowing air into nozzle “A”, operate
vacuum pump gauge and check that vacuum
is applied to modulator.
Then stop blowing nozzle “A’ and check that
vacuum pump gauge indicates 0’ (zero).
if check result is not satisfactory, replace
EGR modulator.

If resistance is as specified, proceed to next
operation check, If not, replace,

———

1. EGR VSV

Fig. 6E-150 Checking Resistance
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3. Disconnect vacuum hoses from EGR modula-
tor and throttle body.

4. Blow into nozzle “A". Air should come out
of filter and not out of nozzle “B”.

Nozzle “A"
Nozzlg “B**
Filter

VSV

bl

Fig. BE-151 Checking VSV (1)

5. Connect 12V-battery to VSV terminals, {n
this state, blow nozzle A", ‘
Air should come out of nozzle B’ and not
out of filter.

1. Nozzle “A" 4, VSV
2. Nozzle ''B"” 5. Battery (12V)
3. Blow air -

Fig. 6E-152 Checking VSV (2}

if check result is not as described above, re-

place VSV.

6. Connect VSV coupler securely.
7. Connect vacuum hose securely.

SHIFT-UP INDICATOR LIGHT CONTROL
SYSTEM (If eqyipped)

A8cl—sb B/W
4
1. ECM ® O
2. Shiftup indicator
fight

Combination meter
lgnition switch

P w

Fig. BE-153 System Circuit

System Inspection

CAUTION:
This check requires test drive. Use special
care for safety when driving.

1. Turn ignition switch ON, and shift-up indica-

tor light should light.
If not, cause may be burned bulb, open wire,
poor connection or faulty ECM. Proceed to
“*Shift up indicator light and its circuit inspec-
tion’,

2. Start engine, and shift-up indicator light should
go off.

If not, cause may be shorted wire to ground
or faulty ECM.

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

4. With gear shift lever in low gear position, in-

crease engine speed. When it exceeds 1,600 r/
min. shift-up indicator light should light for
5 seconds at the longest.
If it doesn’t light, check speed sensor, WTS
and pressure sensor. If they are all in good
conditon, substitute a known good ECM for
existing one.
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Shift up Indicator Light and Its Circuit

Inspection

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

2. Turn ignition switch ON, and shift-up indi-
cator light should not light.
If it light, wire is shorted to ground.

3. Ground A8 terminal of disconnected ECM
coupler by using service wire,

1. ECM coupler
disconnected
2. Body ground

Fig. 6E-154 Checking Indicator Light

And then shift up indicator light should light.
1f not, cause may be burned bulb, open wire
or poor connection. Repair or replace as
necessary.

4. Connect coupler to ECM securely.

OUTPUT SIGNAL OF THROTTLE VALVE
OPENING (A/T model only)

3 e L2 1
- tiﬁ’ Bi1 A21¢—K
—T A25 A9 01—
Br/8
AZ2
Br/R
A13
A26 p15
—
(€] C 1. A/T control module
2. ECM
3. TPS

Fig. 6E-155 Signal Qutput Circuit

Inspection
1. Check voltage at each terminal for “Br/Y",

“Br/B” and “Br/R"” wires of A/T control
module.

Br/B

srf\f\ﬁq ?
==
300 oo 200

= &) \ / ((
1,
G

/

!
1. A/T contrel module
2. Coupler
2. Body ground

=

Fig. BE-156 Checking Qutput Signal

Voltage at each terminal should vary as
shown in following ON/OFF signal diagram.

Full open 7

T 7 %,mm
U
//A%/j b o]

Br/Y Br/B Br/iR
Wire terminal

Fig. GE-157 ON/OFF Signal Diagram

if check result is not satisfactory, check each
wire harness, circuit connections and TPS.
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SPECIAL TOOLS

1. Fuel pressure guage
08912-568441

2. Pressure hose
09912-568431

3. 3-way joint & hose
09912-68490

098917-47910
Vacuum pump gauge

RECOMMENDED TORQUE SPECIFICATIONS

Tightening torque
Fastening parts
N-m kKg-m b-ft
Throttle body mounting bolt and nut 18 — 28 1.8-28 13.56 — 20.0
Throttle upper and lower body screw 29—-41 0.29 — 0.41 21-29
Fuel injector sub wire coupler screw 16-24 0.16 —0.24 1.2-1.7
Fuel injector cover screw 29-41 0.29 - 0.41 21-29
TPS mounting screw 1.6 -24 0.16 — 0.24 1.2-1.7
ATS 13 - 17 1.3-1.7 9.5-12.0
WTS 20 — 30 2.0~-3.0 145 - 215
Oxygen sensor 45 — Bb 45 —-55 33.0 -395




IGNITION SYSTEM 6F-1

SECTION 6F

IGNITION SYSTEM

(For Carburetor Car)

NOTE:

For the descriptians {items) not found in this section of this manual, refer to the Service Manual mentioned
in the FOREWORD of this manual.

CONTENTS
ON-CAR SERVICE L . i i it ittt sttt ittt s e e aaas 6F-1
Power SUDRlY Chetk .. . i it i i i ittt et i et e e 6F-1
L LT3 e T o T P 6F-1

ON-CAR SERVICE

POWER SUPPLY CHECK IGNITION COIL

1. Pull out high tension cord by gripping its cap.
2. Disconnect ignition coil coupler,

3. Measure primary and secondary coil resi-

For ignition coil
1. With coupler disconnected from noise sup-
pressor and ignition switch turned ON,

check that battery voltage is obtained at stance.

“Br/W' wire terminal of disconnected — -

coupler. Ignition coil Primary | 108 —1.32
resistance

2. If no voltage or low voltage is found, check

e o S d 22.1—-2998kQ
fuse, couplers and wiring harness. {at 20°C, 68°F) | econdary

For distributor PRIMARY

Refer to the same section of the Service Manual
mentioned in the FOREWORD of this manual.

1. Qhmmeter

Fig. 6F-2 Measuring Ignition Coil Resistance

4. If resistance is out of specification, replace
coil with new one.
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SECTION 6F1
IGNITION SYSTEM

(For Car with Fuel Injection System)

CONTENTS

GENERAL DESCRIPTION ,......... 6F1-1 Distributor .. ............. . unn 6F1- 7

ESASystem . ... . .uiiin iy 6F1-2 bgnition Timing ................ 6F1- 7
DIAGNOSIS . .......... ... ... .. ... 6F1-3 DISTRIBUTORUNIT ............. 6F1- 9
ONCARSERVICE ................ 6F1-4 Dismounting . .................. 6F1- 9

Ignition Spark Test . ....uuren.n.. 6F1-4 Remounting ................... 6F1- 9

Power Supply Check ............. 6F1-4 SPECIALTOOLS ................. 6F1-10

High TensionCords ., ............ B6F1-4

Spark Plugs .. .. ...t i 6F1-b

Noise Suppressor ................ 6F1-6

fgnitionCoil . .. ... ... ... L., 6F1-6

GENERAL DESCRIPTION

The ignition system used for this car has an ESA

{(Electronic Spark Advance) system and consists

of the following parts.

e ECM
It detects the engine condition through the
signais from the sensors, determines the most
suitable ignition timing and time for electric-
ity to flow to the primary coil and turns ON
and OFF the primary current of the ignition
coil.

* Ignition coil
When the ignition coil primary current is
turned OFF, a high voltage is induced in the
secondary winding.

e Distributor
It distributes a high voltage current to each
plug.

e High-tension cords and spark plugs

#® CAS (Crank Angle Sensor)
Located in the distributor, it converts the
crank angle into voltage variation and sends it
to ECM. For its details, refer to Section 6E.

e TPS, WTS and pressure sensor
For their details, refer to Section 6E.

In ESA system, the ECM is programmed for
the best ignition timing under every engine
condition. Receiving signals which indicate the
engine condition from the sensors, eg., engine
revolution, intake air pressure, coolant tempera-
ture, etc., it selects the most suitable ignition
timing from its memory and operates the ignitor
in the ECM.

Thus ignition timing is controlled to yield the
best engine performance.

For mere information, refer to Section 6E and
following description.
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16

1. Battery 8. TPS (Throttle body} 14. Pickup coil
2. Main fuse 9. Coolant temperature {Crank angle sensor)
3. lgnition switch [Water temperature sensor) 15. Signal rotor
4. Fuse 10. Test switch 16, Spark plug
5. lIgnition coil {Monitor coupler)
6. ECM 11. Igniter
7. Intake vacuum signal 12, Distributor
{Pressure sensor) 13. Distributor rotor

Fig. 6F1-1 Ignition Circuit Diagram

ESA SYSTEM

This system has two functions as follows.

e Ignition timing control

e Electric current flow to ignition primary coil
control

These controls are performed by the Electronic

{Engine}) Control Module {ECM}. ECM judges

the engine condition by using signals from vari-

ous sensors, selects the most suitable electric

current flow time and ignition timing for that

engine condition from among those prestored in

its momory and turns ON and OFF the primary

current of the ignition coil.

Ignition Timing Control

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).

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.

laniti Initial Basic Various

gnition |_ . .. et + ;

timing | lgnlltlon + | Ignition compensating
timing advance advance

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 fiow to the
ighition coil.
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DIAGNOSIS

Condition Possible cause Correction
Engine cranks, but No spark
will not start or ¢ Blown fuse for ignition coil Replace

hard to start ) . ]
¢ Loose connection or disconnection of lead

wire or high-tension cord{s)

Connect securely

¢ [aulty high-tension cord(s}) Replace
o Faulty spark plug(s) Adjust, clean or replace
» Cracked rotor or cap Replace
o Maladjusted signal rotor air gap Adjust
e Faulty ignition coil Replace
¢ Faulty noise suppressor Replace
e Faulty CAS Replace
¢ Faulty ECM Replace
Maladjusted ignition timing Adjust
Poor fuel economy or | e [ncorrect ignition timing Adjust
engine performance e Faulty spark piug(s) Adjust, clean or repiace
¢ Faulty ECM Replace

SELF-DIAGNOSIS

1. To insure correct diagnosis, check to confirm
that battery voltage is within standard value
when engine is standstill.

2. Turn ON ignition switch and make sure that
“CHECK ENGINE" light lights.

3. If engine will not start but cranking is possi-
ble, crank it for more than 3 seconds.

4. While ignition switch is ON, ground diagnosis
switch terminal {or turn diagnosis switch ON)
and then read diagnostic code ({observe
“CHECK ENGINE light).

DIAGNOSTIC CODE NO. 41

1]

ECM indicates that no ignition signal is generated
for more than & spark times while engine is run-
ning or being cranked.

Diagnose trouble according to “‘Diagnostic Flow
Chart for Code No. 41" in Section 8E.

DIAGNOSTIC CODE NO. 42

mliliiasii)s

ECM indicates that no CAS signal is inputted for
mare than 2 seconds while engine is being
cranked.

Diagnose trouble according to “’Diagnostic Flow
Chart for Code No. 42" in Section 6E.
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ON CAR SERVICE

IGNITION SPARK TEST

1. Disconnect injector coupler at throttie body
side.

WARNING:

Without disconnection of injector coupler,
combustible gas may come out from spark
plug holes during this test and may get
ignited in engine room.

Injector coupler
Throttle body

Air cleaner case
Cylinder head cover

CYARNPS

Fig. 6F1-2 Disconnecting Injector Coupler

2. Remove spark plugs and connect them to
high tension cords, and then ground spark
plugs.

3. Crank engine and check if each spark plug
sparks.

4. 1f no spark is emitted, inspect high tension
cords, spark plugs, ignition coil, distributor,
etc.

POWER SUPPLY CHECK

For Ignition Coil

1. Remove ignition coil cap.

2. Check to make sure that coil terminals have
battery voltage with ignition switch ON.

3. If no voltage or low voltage is found, check
fuse, couplers and wiring harness.

1. Ignition coil cap
2. Voltmeter DC20V range

Fig. 6F1-3 Checking Power Supply to lgnition Coif

HIGH TENSION CORDS

1. Remove high tension cord at ignition coil
while gripping its cap.

2. Remove distributor cap installed with high
tension cords,

3. Remove high tension cord clamp from cylinder
head cover,

4. Pull out high tension cords from spark plugs
while gripping each cap.

CAUTION:

e Removal of high tension cords together
with clamps will be recommended so as
not to damage their inside wire (resistive
conductor).

¢ For the same reason, pull out each
connection by gripping cap portion.
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1. High tension cord
2. Cap

Fig. 6F1-5 Removing High Tension Cord

5. Measure resistance of high tension cord by
using ochmmeter.

10 — 22k /m
3.0-6.7kQ/ft

High tension cord
resistance

1. High tension cord
2. Ohmmeter

Fig. 6F 1-6 Measuring High Tension Cord Resistance

6. If resistance exceeds specification, inspect
distributor terminal and replace high tension
cord(s} and/or distributor cap as required.

CAUTION:

® Never attempt to use metal conductor
high tension cords as replacing parts.

¢ Insert each cap portion fully when in-
stalling high tension cords.

SPARK PLUGS

1. Pull out high tension cords by gripping their
caps and then remove spark plugs.

2. inspect them for:
e Electrode wear
e Carbon deposits
o Insulator damage

3. if any abnormality is found, adjust air gap,
clean with spark plug cleaner or replace them
with specified new plugs.

NGK BPRGES
NIPPONDENSO W20EPR-U
Airgap A | 0.7—0.8mm (0.028—-0.031in.}

A: Spark plug gap

Fig. 6F1-7 Checking Spark Plug Gap

4, Install spark plugs and torgue them to specifi-
cation,

Spark plug N-m kg-m Ib-ft
tightening torque |25 — 30 [25-3.0(18.0-215

5. Install high tension cords securely by gripping
their caps.
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NOISE SUPPRESSOR IGNITION COIL
(SU.PPFGSSOF)- 2. Disconnect ignition coil coupler.
2. Using ohmmeter, check to be sure that con- 3. Measure primary and secondary coil resistances.
denser is not conductive ant resister has
resistance of abclft 2.2kQ. Ignition coil resistance (at 20°C, 68°F)
3. 1f }'este:'r reading indicates conductive, replace Primary 1331630
noise filter{s).
Secondary 11.4 - 138k
1. Noise filter
,L rUJ‘_W 2. 1gn|istion coil
L 3. Condenser (Noise filter}
(Eg 1 IE 4. If resistance is out of specification, replace
ar coil with new one.
A‘_—[‘! BriW
" B/W——
5 PRIMARY
L
o AR
—_— 1“—'
| 3 - j
- |

Fig. 6F1-8 Checking Noise Suppressar

A
SECONDARY
11—
Q | —___)
' M
1. Ohmmeter A

A Coupler disconnected

Fig. 6F1-9 Measuring lgnition Coil Resistance
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DISTRIBUTOR

Distributor Cap and Rotor
Check cap and rotor for crack and their terminals

for corrosion and wear. Replace as necessary.

Signal Rotor Air Gap

1. Remove distributor cap and rotor.

2. Using thickness gauge, measure air gap, be-
tween signal rotor tooth and generator.

0.2-04mm

Signat rotor air gap A (0.008 — 0.016 in.)

2 1. Pickup coil
2. Signal rotor
A Signal rotor air gap

Fig. 6F1-10 Checking Air Gap

3. I1f gap is out of specification, loose signal
generator securing screws,
Using blade (—) screw driver, move generator
and adjust gap to specification.
After adjustment, tighten securing screws and
recheck gap.

NOTE:
Check to make sure that signal generator tooth
is free from any metal particles.

4. Install distributor cap.

Pickup Coil Resistance

1. Disconnect distributor lead coupler.

2. Measure resistance of pickup coil by using
chmmeter,

3. If resistance is out of specification, replace
signal generator as follows.

Pickup coil resistance

(at 20°C/68° F) 160 £ 20 Q

1. ESA distributor
2. Pickup coil lead
3. Ohmmeter

Fig. 6F1-T1 Measuring Pickup Coil Resistance

4, Remove distributor cap and rotor.

5. Remove signal generator securing screws and
lead wire clamp screws.

6. Replace signal generator.

7. Adjust signal rotor air gap to specification as
previously outlined.

8. Install rotor, distributor cap seal and cap.

IGNITION TIMING

NOTE:

Before starting engine, place transmission gear
shift lever in ’Neutral’” (shift selector lever to
“P" range for A/T model), and set parking brake.

INSPECTION AND ADJUSTMENT

1. Start engine and warm it up to normal
operating temperature,

2. Make sure that all of electrical loads expect
ignition are switched off.

3. Check to be sure that idle speed is within
specification.

800 rpm (r/min)
850 rpm (r/min)

M/T model
A/T model
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4, Set timing light to No. 1 high tension code.

5. Remove monitor coupler cap beside ignition
coil,

6. Connect Dand E terminals of monitor coupler
or E to body by using service wire so that
ignition timing is fixed on initial one.

1. Monitor coupler

A: Blank D: Ground terminal
B: Diagnosis switch terminal  E: Test switch terminal
C: Diagnosis cutput terminal  F: Duty output terminal

Fig. 6F1-12 Fixing lgnition Timing

7. Using timing light, check that timing is within
specification.

Initial Ignition Timing
(Test switch terminal
grounded)

5+ 1° BTDC
(at idle speed)

Ignition order 1-3-2

1. Special tool {Timing light 09900-27301 or 09930-76420)
2. Crankshaft pulley
3. Water pump pulley

Fig. 6F 1-13 Checking lgnition Timing

8. If ignition timing is out of specification,
loosen flange bolts, adjust timing by turning
distributor assembly while engine is running,
and then tighten bolts,

Tightening torque N-m Kg-m Ib-ft
for distributor
flange bolts 12—-18 (1.2—-18|86-129

1. Distributor flange bolt
A: To be advanced
B: To be retarded

Fig. 6F1-14 Adjusting fgnition Timing

9. After tightening distributor flange bolts,
recheck that ignition timing is within specifi-
cation,

10. After checking and/or adjusting Initial Igni-
tion Timing, disconnect service wire from
monitor coupler.

11. With engine idling (test switch terminal
ungrounded, idle switch ON and car stopped),
check that ignition timing is about 12°
BTDC. (Constant variation within a few
degrees from 12° indicates no abnormality
but proves operation of electronic timing
control system.} Also, check that increasing
engine speed advances ignition timing.

If above check results are not satisfactory,
check TPS {ldie switch}, test switch terminal
circuit and ECM.
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DISTRIBUTOR UNIT

. Oring

Housing

Cap seal

Ignitor with pickup coil
Screw

Rotor

Cap screw

Cap

PND GRG0

Fig. 6F 1-15 Distributor Components

DISMOUNTING

1. Disconnect distributor lead coupler.

2. Remove distributor cap screws and cap.
3. Remove distributor flange bolts.

4., Pull out distributor housing assembly.

REMOUNTING

NOTE:

e Before installing distributor, check to make
sure that its O ring is in good condition.

¢ If new O ring is installed, apply oil.

1. Install distributor without cap to camshaft.
Fit the dogs of distributor coupling into the
slots of camshaft, when installing. The dogs
of distributor coupling are offset. Therefore,

if the dogs can not be fitted into the slots, |

turn the distributor shaft by 180 degree and
try again.

2. Lightly install flange bolts and prepare for
ignition timing adjustment.

3. Check to make sure that rotor is in good
condition,

4. Inspect distributor cap and clean or replace as
required.

5. Make sure that distributor cap seal is placed
properly and install cap, and then fasten it
with screws.

6. Connect distributor lead coupler.

Distributor case boft
Distributor case
Camshafy
; Slot offset (TOC of No. 1 gylinder
compression stroke)

PN

Fig. 6F1-16 Installing Distributor
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SPECIAL TOOLS

09900-25002
Pocket tester

09900-27301
Timing light (DC 12V)

09930-76420
Timing light {Dry celf type)




CRANKING SYSTEM 6G1-1

SECTION 6G'1
CRANKING SYSTEM

(1.2 kw type)

CONTENTS

GENERAL DESCRIPTION .......... 6G1- 1 STARTING MOTOR REPAIR ........ 6G1- b

CrankingCircuit . .. .............. 6G1- 1 Remove and Install Magnetic
StartingMotor ... ............... 6G1- 2 SWitCh v oottt e e 6G1- b
DIAGNOSIS . .. oot i 6G1- 3 Remove and Install Motor Brush. . ... 6G1- 6
ON VEHICLE SERVICE ............ 6G1- 4 Remove and Instal Armatre/ Tn‘;ke --061- 7

R Install Starting Motor . . .6G1- mov )

emove and Install Starting Motor . . .6G1- 4 (04 (BT (e o T 6G1- 8
STARTING MOTOR INSPECTION . ...6G1-11
SPECIFICATIONS ................. 6G1-16

GENERAL DESCRIPTION
CRANKING CIRCUIT

ctrical wiring. These components are connected

The cranking circuit consists of the battery, electrically asshown in Fig. 6G1-1. Only the start-
starting motor, ignition switch, and related ele- ing motor will be covered in this portion.
To distributor | l
Magnetic switch - j
Hold in coil Magnetic switch contacts p
Plunger 1G
J
I
Pinion drive lever
) - Ignition &
Starter
E ] L & switch
Pull in coil =
Battery
Pinion & Over-running ¢lutch ‘_7'— Starting motor
—— 4
¥ v

Fig. 6G1-1 Cranking Circuit
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STARTING MOTOR

The starting motor consists of parts shown in
Fig. 6G1-2 and has permanent magnets mounted
in starting motor yoke (frame).

The magnetic switch assembly and parts in the
starting motor are enclosed in the housings so
that they will be protected against possible dirt
and water splash.

tn the circuit shown in Fig. 6G1-1, the magnetic
(motor) switch coils are magnetized when the
ignition switch is closed. The resulting plunger
and pinion drive lever movement causes the
pinion to engage the engine flywheel gear and
the magnetic switch main contacts to close, and
cranking takes place. When the engine starts, the
pinion over-running clutch protects the armature
from excessive speed until the switch is opened,
at which time the return spring causes the pinion
to disengage.

NOTE:

e Make sure to apply grease before assembly
where so indicated in the figure below,

¢ The two types of starting motors are different
only in length, weight of the armature/yoke
and their output but the same description of
structure, procedures of disassembly, assembly
and inspection is applicable. For specifications,
refer to the last page of this section.

10 12 g

NOTE:
Use SUZUKI SUPER GREASE A (99000-25010) where
greasing is indicated.

1. Front housing 12. Internal gear
2. Bush 13. Gear shaft ass’y
3. Ring 14, Idle gear

4. Stop ring 15. Packing

5. Pinion gear 16. Yoke

6. Over-running clutch 17. Armature
7. Lever 18. Brush

8. Piate 19. Brush holder
9. Seal rubber 20. Rear bracket
10. Magnetic switch 21. Rear bush
11, Ball 22. Brush spring

Grease

Grease

Fig. 6G1-2
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DIAGNOSIS

Possible symptoms due to starting system
trouble are:

e Starting motor does not run {or runs slowly),
¢ Starting motor runs but fails to crank engine, or
¢ Abnormal noise is heard.

Proper diagnosis must be made to determine
exactly where the cause of each trouble lies . . ..
in battery, wiring harness, (including starting
motor switch), starting motor or engine.

Don't remove motor just because starting motor

does not run, Check following items and narrow

down scope of possible causes.

1) Condition of trouble

2) Tightness of battery terminals (including
ground cable connection on engine side) and
starting motor terminals.

3) Discharge of battery

4) Mounting of starting motor

Condition

Possible Cause

Correction

Motor not running.

10. Poor sliding of plunger and/or pinion.

No operating sound of magnetic switch
1. Battery run down.

2. Battery voltage too low due to
battery deterioration.

3. Poor contact in battery terminal

connection.
4. Loose grounding cable connection. Retighten,
5. Fuse set loose or blown off. Tighten or replace,
6. Poor contacting action of ignition Replace.
switch.
7. Lead wire socket loose in place. Retighten.
8. Open-circuit between ignition switch Repair.

and magnetic switch.
9. Open-circuit in pull-in coil.

Recharge battery.
Replace battery.

Retighten or replace.

Replace magnetic switch.
Repair.

Cperating sound of magnetic switch
heard.

1. Battery run down.

2. Battery voltage too low due to
battery deterioration.

3. Loose battery cable connections.

4, Burnt main contact point, or poor
contacting action of magnetic switch,

5. Brushes are seating poorly or worn Repair or replace.
down.

6. Weakened brush spring. Replace.

7. Burnt commutator. Replace.

8. Layer short-circuit of armature.

Recharge battery.
Replace battery,

Retighten.
Replace magnetic switch.

Replace.
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Condition

Possible Cause

Correction

Starting motor running
but too siow (small

1£ battery and wiring are satisfactory,
inspect starting motor.

switch.

torque}. 1. Insufficient contact of magnetic Replace.
switch main contacts.
2. Layer short-circuit of armature. Replace.
3. Disconnected, burnt or worn com- Repair or replace.
mutator.
4. Worn brushes, Replace brush.
5. Weakened brush springs. Replace spring.
6. Burnt or abnormally worn end Replace bushing.
bushings.
Starting motor running, 1. Worn pinion tip. Replace over-running clutch.
but not cranking engine. { 5 paor sliding of over-running clutch. Repair.
3. Clutch slipping (idling). Replace over-running clutch.,
4, Worn teeth of ring gear. Replace flywheel.
Noise 1. Abnormally worn bush. Replace bush.
2. Worn pinion or worn teeth of ringgear. | Replace pinion or flywheel.
3. Poor sliding of pinion (failure in Repair or replace.
return movement).
4, Worn internal or idle gear teeth. Replace.
5. Lock of oil in each part. Lubricate.
Starting motor does not 1. Fused contact points of magnetic Repair or replace.
stop running. switch.
2. Short-circuit between turns of Replace.
magnetic switch coil (layer short- )
circuit).
3. Failure of returning action in ignition | Replace.

ON VEHICLE SERVICE

Starting motors do not require fubrication except during overhaul, When the motor is disassembled for

any reason, lubricate as shown in Fig. 6G1-2.

REMOVAL AND INSTALLATION

STARTING MOTOR

Use following procedure to remove starter:

1) Disconnect negative battery lead at battery.
2) Disconnect magnetic switch lead wire and
battery cable from starting motor terminals.
3) Remove two starting motor mount holts.

4) Remove starting motor.
5) To install, reverse the above procedure.

=

e
S

4

=
)

Fig. 6G1-3 Starting Motor Mounting
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STARTING MOTOR REPAIR

MAGNETIC SWITCH
REMOVAL

NOTE:

Before disassembling starting motor, be sure to
put match mark as shown in the figure below so
that any possible mistake can be avoided.

1. Magnetic switch
2. Front housing
A: Match mark

Fig. 6G1-4

1) Disconnect wire (switch to motor) from mag-
netic switch terminal.

1. Magnetic switch

Fig. 6G1-5

2) Remove magnetic switch assembly.

Fig. 6G1-6

NOTE:
Don’t disassemble this switch. If defective, re-
place as a complete assembly.

(] |

1. Magnetic switch

asseémbly
2. Spring
3. Plunger
Fig. 6G1-7
INSTALLATION

Before installation, inspect plunger joint for wear

and replace defective paris.

1) Apply grease. (Refer to Fig. 6G1-2)

2) Install switch assembly into front housing,
referring to below figure especially for its ver-
tical direction. And then tighten screws.

1. Magnetic switch
2. Front housing
A.: Align match marks

Fig. 6G1-8

3) Connect wire from motor to magnetic switch
terminal.
4) Check switch for operation. (See page 6G1-15)
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MOTOR BRUSH

REMOVAL
1) Remove rear bracket.

Al \
o "ro’ §

=
/m;" S
/ 1. Rear bracket

2. Rear bush

Fig. 6G1-9

2] Remove brush holder and brushes.

Fig. 6G1-10

INSTALLATION

install in reverse order of REMOVAL, noting
the following.

1} Apply grease. (Refer to Fig. 6G1-2.)

2} Install brush holder to armature while pushing
4 brushes outward.

. Brush
Brush spring
Brush holder

W=

Fig. 6G1-11

3) Install rear bracket.
4) Check motor for operation. (See page 6G1-15.)

REAR BUSH (BEARING)
REMOVAL
1} Remove rear bracket.

2) Remove rear bracket cap, and then remove
rear bush.

1. Rear bush
2. Rear bracket cap
3. Rear bracket

Fig. 6G1-12

INSTALLATION
1) Install rear bush as shown below,

2\‘ .
11

1. Rear bracket cap
2. Rear bracket
3. Rear bush

Fig. 6G1-13

2) Install rear bracket cap as shown above.
3) Apply grease. {Refer to Fig. 6G1-2.)
4) Install rear bracket.
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ARMATURE/YOKE
REMOVAL

NOTE:

Before disassembling starting motor, be sure to
put match marks at two locations (A & B) as
shown in figure below so that any possible mis-
take can he avoided.

Magnetic switch
Front housing
Yoke

1.
2,
3.

Fig. 6G1-14

1) Remove magnetic switch. {Refer to page 6G1-
5.}

2) Remove brush holder. (Refer to page 6G1-6.)

3) Remove armature and yoke.

1. Armature
2. Yoke

Fig. 6G1-15

INSTALLATION

Install in reverse order of REMOVAL, noting
the following.

1) Apply grease. {Refer to Fig. 8G1-2.)

NOTE:

If ball of armature shaft came out when re-
moved, be sure to apply grease to ball and put
it back in.

1. Ball
2. Armature

Fig. 6G1-16

2) Install armature into yoke.

2

3 1. Ball
2. Armature
3. Yoke

Fig. 6G1-17

3) Install yoke and armature into front housing
while aligning match mark ““B” provided
before disassembly.

4) Install brush holder. {Refer to page 6G1-6.}

5) Install magnetic switch, (Refer to page 6G1-5.}

6) Carry out PERFORMANCE TEST referring
to page 6G1-15 in this section.
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OVER-RUNNING CLUTCH

REMOVAL

NOTE:

Before disassembling starting motor, he sure to
put match marks at two locations (A & B) as
shown in figure below so that any possible mis-
take can be avoided.

1. Magnetic switch
2. Front housing

3. Yoke

Fig. 6G1-18

1} Remove magnetic switch assembly. (For
details, refer to steps 1) and 2} of MAGNETIC
SWITCH REMOVAL described on page 6G1-
b.)

2) Remove rear bracket.

3} Remove brush holder and brushes.

1. Rear bracket

2. Bush
3. Brush holder

Fig. 6G1-19

4) Remove yoke and armature.

5) Remove packing and idie gears.

1. Packing
2. Idle gear

Fig. 6G1-20

6) Remove seal rubber and plate.

1. Seal rubber
2. Plate

Fig. 6G1-271

7} Remove shaft assembly with lever,

1. Shaft ass'y
2. Lever

Fig. 6G1-22
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8) Remove over-running clutch by removing
rings.

1 Qver-running clutch assembly
2. Stopring
3. Ring

Fig. 6G1-23

INSTALLATION

Install in reverse order of REMOVAL, noting

the following.

1) Apply grease. {Refer to Fig. 6G1-2.)

2) Install over-running clutch assembly to gear
shaft, using care for installing direction of
gear shaft stop ring.

1
——y
l==?‘
K 71 "

1. Over-running clutch
2, Stop ring
3. Ring

Fig. 6G1-24

3) Insert shaft ass'y into front housing with lever
positioned as shown below.

1. Shafrassy
2. Lever

Fig. 6G1-25

4) Install packing so that cuts in packing align
with holes for through bolt in front housing.

1. Packing
2. Idle gear
3. Bolt hole

Fig. 6G1-26
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B} Install plate and seal rubber to front housing.

1. Plate
2. Seal rubber

Fig. 6G1-27

6) Apply grease to ball and install ball into shaft
hole.

Fig. 6G1-28

7) Install yoke and armature to front housing by
aligning match marks provided before removal.

1. Yoke
2. Armature

Fig. 6G1-29

8) Install brushes and brush holder. (For details,
refer to steps 1) to4) of BRUSH INSTALLA-
TION on page 6G1-6.)

9) Tighten rear bracket bolts and brush holder
SCrews.

10} Install magnetic switch assembly and connect
wire (switch to motor) to switch terminal.
{For details, refer to steps 1) to 3) of MAGNE-
TIC SWITCH INSTALLATION on page
6G1-b.)

Fig. 6G1-30

11) Upon completion of assembly, carry out
PERFORMANCE TEST referring to page
6G1-15 in this section.
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STARTING MOTOR INSPECTION

1. INSPECT ARMATURE

Inspect commutator for dirt or burn. Correct

with sandpaper or lathe, if necessary.

#300 ~ 400

Fig. 6G1-37

Check commutator for uneven wear, If deflec-
tion of dial gauge pointer exceeds limit, repair or
replace.

NOTE:
Below specification presupposes that armature is
free from bend. Bent shaft must be replaced.

Standard Limit
Commutator -
out of round 0.05 mm {0.0012in.) 0.4 mm
or less (0.015 in.)

Inspect commutator for wear. If below limit, re-

place armature.

Standard Limit

29.4 mm 28.8 mm
{1.16 in.) (1.13in.}

Commutator outsice
diameter

Fig. 6G1-33

Inspect commutator for insulator depth. Correct
or replace if below limit.

Fig. 6G1-32

Standard Limit

0.5—-0.8mm 0.2 mm
(0.0196 — 0.0314 in.}) | {0.0078 in.}

Commutator
insulator depth

0.5 - 0.8mm
Insulator (0.0196 — 0.0314 in.)
Commutator
segments
CORRECT
INCORRECT

Fig. 6G1-34
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Ground Test

Check commutator and armature core, |f there
is continuity, armature is grounded and must be
replaced.

Fig. 6G1-35

Open Circuit Test

Check for continuity between segments. |f there
is no continuity at any test point, there is an
open circuit and armature must be replaced.

"l

Fig. 6G1-36

2, INSPECT PLUNGER
Inspect plunger for wear. Replace if necessary.

Fig. 6G1-37

3. INSPECT BRUSH
& Check brushes for wear. |f below limit, replace
brush.

Standard Limit
Brush length 17.6 mm 12 mm
{0.69 in.} {0.47 in.}

Fig. 6G1-38

e Install brushes to each brush holder and check
for smooth movement.



CRANKING SYSTEM 6G1-13

4. INSPECT BRUSH HOLDER AND SPRING
Check movement of brush in brush holder. If
brush movement within brush holder is sluggish,
check brush holder for distortion and sliding
faces for contamination.

Clean or correct as necessary.

Check for continuity across insulated brush hol-
der (positive side} and grounded brush holder
{negative side).

[f continuity exists, brush holder is grounded
due to defective insulation and shouid be re-
placed.

Fig. 6G1-39

inspect brush springs for wear, damage or other
abnormal conditions. Replace if necessary.

Brush spring tension Standard Lirnit
{with brush holder

remaved from 2.1 kg 0.7 kg
commutator.} (4.63 Ib} {1.54 Ib}

Fig. 6G1-40

5. INSPECT PINION AND OVER-RUNNING
CLUTCH

Inspect pinion for wear, damage or other abnor-

mal conditions. Check that clutch locks up when

turned in direction of drive and rotates smoothly

in reverse direction. Replace if necessary.

Fig. 6G1-41

Inspect spline teeth for wear or damage. Replace
if necessary. Inspect pinion for smooth move-
ment.

Fig. 6G1-42

6. INSPECT ARMATURE SHAFT BUSHES
Inspect bushes for wear or damage. Replace if
necessary.

Fig. 6G1-43
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7. INSPECT MAGNETIC SWITCH Hold In Coil Open Circuit Test

Push in plunger and release it. The plunger should Check for continuity across magnetic switch ‘S’
return quickly to its original position. Replace if terminal and coil case. |f no continuity exists,
necessary. coit is open and should be replaced.

Fig. 6G1-44 Fig. 6G1-46

Pull-In Coil Open Circuit Test 8. INSPECT GEARS

Check for continuity across magnetic switch ‘S’ Inspect internal gear and idle gears for wear,
terminal and ‘M’ terminal. If no continuity ex- damage or othér abnormal conditions. Replace
ists, coil is open and should be replaced. if necessary.

t
S,

T

Fig. 6G1-45 Fig. 6G1-47
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9. PERFORMANCE TEST

CAUTION:
These test must be performed within 3 — 5

seconds to avoid burned coil.

1) Pull-In Test
Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward,
If plunger and pinion don't move, replace
magnetic switch.

@ @ / Before testing, discon-
M nect field coil lead from
terminal M,
Fig. 6G1-48

2) Hold-In Test
While connected as above with plunger out,
disconnect negative lead from terminal ‘M’
Check that plunger and pinion remain out.
If plunger and pinion return inward, replace
magnetic switch,

Fig, 6G1-49

3) Check Plunger and Pinion Return
Disconnect negative lead from switch body.
Check that plunger and pinion return inward.
if plunger and pinion don't return, replace
magnetic switch,

Fig. 6G1-50

4) No-Load Performance Test
a) Connect battery and ammeter to starter as
shown.
b} Check that starter rotates smoothly and
steadily with pinion moving out. Check
that ammeter indicates specified current.

Specified current
50 — 75A at 11V

Fig. 6G1-51
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SPECIFICATIONS

Voltage 12 volts
Output 1.2 kW
Rating 30 seconds

Direction of rotation

Clockwise as viewed from pinion side

Brush length

17.5 mm (0.69 in.)

Number of pinion teeth

8

MNo-load characteristic

50 — 75A maximum at 11.0 volts, 3,000 r/min {rpm)
minimum

L.oad characteristic

300A maximum at 7.7 volts, 0.93 kg-m torque,
850 r/min (rpm) minimum

.ocked rotor current

780A maximum at 4.0 volts, 1.9 kg-m minimum

Magnetic switch operating voltage

8 volts maxtmum
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SECTION 6K

EXHAUST SYSTEM

NOTE:

® There are two types of exhaust No. 2 pipe, one with catalytic converter and the other without it. Their
use depends on regulations of each country.

¢ 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.

GENERAL DESCRIPTION

The exhaust system consists of an exhaust mani- the levels of Hydrocarbon (HC), Carbon Monoside
fold, an exhaust No. 1 pipe, pipe, and seals and (CO} and Oxides of Nitrogen (NOx) pollutants
gaskets etc. in the exhaust gas.

The catalytic converter is an emission control THE CATALYTIC CONVERTER REQUIRES
device added to the exhaust system to lower USE OF UNLEADED FUEL ONLY.

1. Exhaust manifold

2. Seal

3. Exhaust No. 1 pipe

4, Muffler

5. Spring

6. Bolt

7. Mounting No. T (50)

8. Mounting No. 2 (60}

8. Gasket

10. Oxygen sensor (if equipped)

Fig. BK-1 Exhaust System
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SECTION 7A

MANUAL TRANSMISSION

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

GEAR SHIFT CONTROL
REMOVAL AND INSTALLATION

For removal and installation of gear shift control other than its lever adjustment after installation, use the
same procedures as those described in Service Manual mentioned in the FOREWORD of this manual, Shift
control lever adjustment is as follows.

For positioning control lever, loosely install
4 guide plate bolts and 4 control lever housing
nuts first, adjust position and then tighten those
nuts and bolts.

Control lever position 215 mm
distance A" {(85in.}
1
2

Instrument panel

Heater control panel
Control lever housing nut
Boot cover

Control lever knob
Control lever boot

Boots No, 2

Console box

PHPAD WS

Fig. 7A-1
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SECTION 7B

AUTOMATIC TRANSMISSION

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 manuat.

CONTENTS
DIAGNOSIS . . .. 7B-2
Electric Shift Control System . ... ..o e 7B-2
Shift lever switch checking procedure. .. ... v e 7B-3
ON-CAR SERVICE .. ... . i 7B-7
Maintenance Service .. ... ... ... .. .t 7B-7
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DIAGNOSIS

ELECTRIC SHIFT CONTROL
SYSTEM

Process trouble shooting for electric control

system by using SELF-DIAGNOSIS and SYS-
TEMATIC TROUBLE SHOQTING and find a

defective area reasonably.
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Diagnosis switch
R position

No connection
Ignition signal

. 2nd position

. D position

. L position

. P position

. N position

. No connection

. Ground

Ground

. Power supply

. Direct cluteh solencid
R, D, 2 and L signal

. 2nd brake solencid

, Throttie cpening signal
. Throttle opening signal
. Throttle opening signal
Speed sensor ground

. Speed sensor

. Spesd sensor

. Diagnosis monitor
. Air-con control

. Diagnosis switch
. Battery

. Main fuse

. lgnition switch

. Fuse

. 8hift lever switch

~13)

Wi,

R

0 |
'—/ z:: 14
| B
| B
O =

. Back up light

. Noise filter

. Ignition coil

. Countershsaft

. Speed sensor

. TPS

. Diagnosis monitor

. Direct cluteh sclenoid

. 2nd brake solenoid

. Air-con controller

. ECM (Fuel Injection model}
. Idle up V8V (Carburetor model)

Fig. 78-1 Gear Shift Control System Wiring Diagram
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SHIFT LEVER SWITCH CHECKING

PROCEDURE

1. Turn OFF ignition switch,

2. Disconnect coupiers from A/T control module.

3. For each check, bring tester probes in touch
with coupler terminals from harness side.

Check Procedure

Shift selector leverin D, turn
ON ignition switch and che-
ck voltage between follow-
ing each terminal and
ground,
About 12V
(® (position N)
—
’ ov ____-—-\
About 12V \
{position P) o \
i ov
About 12V
(@) {position R)
v ov
& poiion About 12V —
position s
p v \
About 12V
@ (position L)
v ov 2. R terminal
ov 5. 2nd terminal
iti 6. D terminal
@ tposition D) 7. L terminal
8. P terminal
v About 12V . N terminal
¥ A: Controller coupler 14P
Normal B: Controller coupler 10P
® Check harness -
and coupler Fig. 78-2 [A-7] Check

® Replace shift
lever switch
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Check Procedure

Shift selector lever in 2, turn
ON ignition switch and che-
ck voltage between follow-
ing each terminal and

ground,

/

N 2N

/)

N

2. R terminal

5. 2nd terminal

6. D terminal

7. L terminal

A: Controller coupler 14P
B: Controller coupler 10P

About 12V
@ (position L}
lov
About 12V
(® (position D)
i ov
- About 12V
@ (position R}
‘L ov
ov
(® {position 2}
y About 12V Y
® Check harness
Normal and coupler
® Replace shift
lever switch
Check Procedure
Shift selector lever in L,
turn ON ignition switch and
check  voltage  between
following each terminal and
ground.
Y
ov

@ {position L)

"About 12V

Normal

Y

® Check harness
and coupler

& Replace shift
lever switch

Fig, 78-3 Check

7. L terminal

Fig. 7B-4 [A-Z] Check




AUTOMATIC TRANSMISSION 7B-5

Check Procedure

Shift selector lever in R,
turn ON ignition switch and
check  voltage  between
following each terminal and

__-——"—'/
—
e —
X A
ground. \ E”i Q
l AN
12V T
@ (position L}
/_
-—""—/
i oV —_— 8
ov \<
@ (position R) \ 7
2
| About 12 V L -.LE_ S
® Check harness .
Normal and coupler
& Replace shift
lever switch 2. R terminel
7. L terminal
A: Controller coupler 14P
B: Controlier coupler 10P
Fig, 7B-5 Check
[E @ Check Procedure
Shift selector lever in N
’ ______,_..,——’
turn ON ignition switch and —_—
check  voltage  between =
following each terminal and \
ground.
Y
ov
(@ (position N}
About 12V y —
Y e Check harness —
Norma! and coupler \‘<
¢ Replace shift \
lever switch

Shift selector lever in P,
turn ON ignition switch and ]
check  voltage  between g Ztteerrr'r:‘lir:‘zll
following each terminal and
ground,
Fig. 78-6 [N] [P} Check
\
{position P) ov
§ About 12V Y
® Check harness
Normal and coupler

® Replace shift
lever switch
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Separately from the above inspection, shift in each shift position, Refer to following table
lever switch itself can be checked on continuity for connection and lead wire color.
Shift lever switch lead wire color
Position Black \iﬁ:é Blue | Green G::;/ G;jz/ Red | Yellow B::::/ 5;?:\’/\,

P O——t—0 O—190

R O——1—O

N O— O Oo—r—0

D O O

2 O O

L O O
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ON CAR SERVICE

MAINTENANCE SERVICE

MANUAL SELECTOR

REMOVAL

1. Selector knob screws and then selector knob.
2. Console box, if equipped.

. Select indicator assembtly.

. Hlumination lamp coupler.

. Select cable from selector lever.

. Raise car,

. 4 housing nuts.

. Lever housing with selector lever from floor,

O~ bW

NOTE:

¢ Knob and push button must not be disas-
sembled.

e Do not drive out detent pin.

INSTALLATION

Assemble selector by reversing removal pro-
cedure, replacing parts with new ones as neces-
sary. Apply grease to portions indicated as A in
figure,

NOTE:
¢ When installing knob, make sure that there is
a slight clearance between detent pin and cam
bottom when knob botton is pushed in all
the way.
& Check selector for proper operation as follows.
1. With knob botton pushed half way, N to R
and D to 2 shifts are available (but not any
other shift),

2. With knob button pushed all the way in, 2
to L and R to P shifts are available.

e For adjustment of interlock cable, refer to
Service Manual mentioned in the FORE-
WORD of this manual.

e Check that illumination lamp lights when
light switch is turned ON.

Tightening torque N-m kg-m Ib-ft

Selector lever shaft
nut

Housing nuts 10—16 |1.0—-1.6| 7.5-115

18--22 |11.8~2.2(13.0—-155
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. Selector assembly

. Selector lever assernbly
Indicator assembly

. Screw

Knob assembly

Guide, dent retease rod
Screw

Solenoid {If equipped}
Screw

CENPAP N

Fig. 7B-7 Manual Selector Components
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SECTION 8

BODY ELECTRICAL SYSTEM

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.
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BODY ELECTRICAL SYSTEM
FUSES

The main fuse block is located on the fender
apron panel in the engine room and junction/
fuse block is instalied to underside of instru-
ment cover panel.

The designation and location of each fuse, refer
to Service Manual mentioned inthe FOREWORD
of this manual,

CAUTION:

e When replacing a fuse, be sure to use one
having a correct rated amperage.

e Before replacing a fuse, turn OFF every
switch of electric equipments including
main switch.

MAIN FUSE BLOCK CIRCUIT

{Except German market)

Z Battery

{For German market)

@ .

1: To generator
2: To ignition switch
3: To junction/fuse block

Fig. 81 Main Fuse Block Circuit
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INSTRUMENTS AND GAUGES

COMBINATION METER WIRING
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INSTRUMENTS AND GAUGES

COMBINATION METER WIRING
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LIGHT WARNING BUZZER

DESCRIPTION OF CIRCUIT
The light warning buzzer circuit is a system to sound the buzzer when ignition switch turns OFF and
door switch {driver's side} turns ON {i.e. driver’s side door opens) while lighting switch turns still ON,
warning driver to turn off the lights.

d-:\ /"‘3_'

5 B
For German spec. r_@ B/B! O\O— BIW
2 WIG
_’\ . 4-JOFF O 7
r 3 OO O /
ol = T A WARNING
T wrY R/B AY —— coNT.
/Bl
1
B
For other spec.
B/Bt ——O~D- B/W
2 ) 4 5
\ ; ~Jorr O
T oo WG ; YO © /
: " A / WARNING
______ 1Y W RrY CONT.

R

Fig. 8-4

1. Battery
; 2. Main fuse B/BI

3. Fuse

R/B : Red/Black 4. Light switch

W White 5. Warning buzzer controller A 8

WY : White/Yellow 6. Door switch

RfY : Red/White 7. lgnition switch

Fig. 8-3
INSPECTION

When the warning buzzer does not make sounding, use the
above circuit diagram as reference to check the buzzer, wir-

ing, etc.

INSPECTION OF WARNING CONTROLLER
First, connect positive { +) terminal of battery to terminal ()
of controller and negative (—) one to (3) and (@.

If buzzer emits buzzing sound then, controller is in good con-
dition. If not, reptace.
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MAIN SWITCH KEY REMAINDER WARNING BUZZER

DESCRIPTION OF CIRCUIT

The main switch key remainder warning buzzer
circuit is a system to sound the buzzer if the
driver leaves the car with the main switch key
inserted so as to urge him to take it out.

INSPECTION

If main switch key remainder warning buzzer
does not sound, use its wiring diagram in figure
below as reference to check buzzer, wiring, etc.

For German spec.

w/Y l w

104

6

/ 7
C gug—{ WARNING | oo ——>’

CONT/BUZ © I

5 /6 ?
WARNING }’
G G JB |—BI/1g - CONT/BUZ /8t O— ’L

a i
1. Battery 5. Junction block W/Y : White/Yellow
2. Main fuse 6. Warning controller/buzzer G : Green
3. Fuse block 7. Door switch {Left side) 81/8 : Blue/Black
4, Main switch B/8! : Black/Blue

Fig. 8-8 Main Switch Key Remainder Warning Buzzer Circuit

INSPECTION OF WARNING CONTROLLER/
BUZZER

With positive (+) terminal of battery connected
to terminat (& of controller and negative (-}
one to @ , also connect negative {—) one to @
as shown in figure.

It buzzer emits buzzing sound then, controller is
in good condition. If not, replace.

Fig. 8-6 Checking Warning Controller/Buzzer
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ON CAR SERVICE

LIGHTING SYSTEMS

BACK-UP LIGHTS
WIRING CIRCUIT

. Battery
. Main fuse

, Main switch

1
2
3
4. Fuse 6
5. Back-up light C \
6

. Back-up light switch

5
W/G : White/G Y
: ita/Green
B/Bl : Black/Blue —
Y : Yallow
R . Red 3
4
5
B/BI é
Fig. 8-7 Back-up Light Circuit (For M/T model)
P [ofo oto 5
R 02,8
N |O—O oo
D Q
2 |O
L O >
S 1 O
T o] 1]
om | G/R{ G/BI Y BrY
Y l OlfY ‘ cls I R | BR
7 7 7 71 1 7 8 9
4 1. Battery
: I 2. Main fuse 6. Shift lever switch
B/BI 3. Main switch 7. To A/T control module
4. Fuse 8. To air con. {Optional}
5. Back-up light 9. To starter
3
W/G : White/Green Y : Yellow G/R : Green/Red
B/8I : Black/Blue R :Red Q/Y : Orange/Yellow
B/Y : Black/Yellow G/Bl: Green/Blue Q/B : Orange/Black
B/R : Black/Red G : Green
Fig. 8-8 Back-up Light Circuit {For A/T model)
TROUBLE DIAGNOSIS
Trouble Possible cause Correction

Back-up lights do not
light.

Fuse blown

Back-up light switch or shift lever

switch faulty
Wiring or grounding faulty

Replace fuse to check for short.
Check switch.

Repair as necessary.
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WIRING HARNESS ROUTING

For the wirings not found in this section, refer to the Service Manual mentioned in the FOREWORD of
this manual,

COWI. TOP PANEL WIRING

Right Hand Steering Car 1
(Carburetor model)

/ § 16

ri

2
/ / >
7 I & B
CABAN A Tl B
B W !

7

o )

- < i B - by oy LLICTY et
Y b rercy R [T oy

. [} TS e ¥ % ig i

Left Hand Steering Car
{Carburetor model)

. Wiper motor

. Main wiring harness No. 1

. Ground

. Noise suppressor

Condenser

Ignition coil

Moniter coupler

. Resister

. To brake fluid level switch

. To left headlight, turn
signal and small light

11. To main fuse

12. To battery positive terminal

13, To starting motor

14. Engine wiring harness No. 5

16. To ground

16. Radiator fan fuse

{Fuel injection model)

-

Fig. 8-9 Cowi Top Panel Wiring
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ENGINE WIRING (For Fuel Injection Model}

......

Pawis:
=%
e

448 10

G i

10

14

. To pressure sensor
. To injector
. To throttle position sensor
To water temp, sensor
. To air temp. sensor
To E.G.R, VSV
. To water temp. gauge unit
. To radiator fan motor switch
. To distributor
. Engine wiring harness No, 5
11. To battery positive terminal
12, To idle speed contrel
solenoid valve
13. Ground
{A/T model: 3 wires}
14. To starting motor
15. To generator
16. To oxygen sensor
17. To oil pressure switch

CUNOMA LN

-
(=]

Fig. 8-10 Engine Wiring
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AUTOMATIC TRANSMISSION WIRING

3 ,;‘.-'

&
r('%& »

L

2

To A/T shift lever switch
To speed sensor

Engine wiring harness No. 5
To condenser

Ground

To A/T shift solenoid

To battery negative terminat
Battery ground

To battery positive terminal
To main wiring harness No, 1
To main fuse

SN AN S

5

R

Fig. 8-11 Automatic Transmission Wiring
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INSTRUMENT PANEL WIRING

(Left hand steering car)

To front speaker {Optional)
To blower resister
To blower motor
. To heater fan switch
. To cigar lighter (Opticnal)
. Ground
. To rear wiper/washer switch {If equipped)
. Toillumination controlter {If equipped}
. To floor wiring harress No, 3
{Except German market}
. To junction block
{or main wiring harness No. 1}
To main wiring harness No. 1
To front fog light switch {If equipped)
To combination meter

—
o

11,
12.
13.

(Right hand steering car)

24 25

5

6

. To rear defogger and front fog light

switch {If equipped)

. To radio (Qptional)
. To seat heater switch {R} {Opticnal)
. To head light washer switch {If equipped)

or to head light leveling switch (If equipped)

. To seat heater switch (L) {Optional}
. To rear fog light switch (If equipped)
. To mirror switch (Optional}

. To mirror motor {Optional}

. ALDL connector

. Toclock

. Towarning controller/buzzer

. To ash tray illumination

Fig. 8-12 [nstrument Panel Wiring
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SECTION 9

BODY SERVICE

NOTE:

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

e |llustrations in this section may somewhat differ from actual vehicles depending on specifications or
countries,

CONTENTS
ONCARSERVICE .................. 9- 2 REARDOOR ................... .. .. 9- 8
FRONT DOOR ................... 9_ 2 DOOI’ G]aSS ........................ 9' 8
goor E{asc? “ﬁ' . '| ----------------- 9- 2 WINDOWSHIELD ..........ovnn.n. g-9
oor Window Regulator ............. 9- 4
Front DOOI’ LOCk ................ 9_ 5 SEAT BELTS ....................... 9'14
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ON CAR SERVICE

FRONT DOOR

Door panel

Door trim

Door armrast

Door open stop
Door hinge

Door sealing cover
Door glass

Outer weatherstrip

NBDO AN~

9. Inner weatherstrip
10. Glass bottom channel
11. Door rear sash
12, Window requlator
13. Snap
14, Window regulator

handle
15. Door trim cover

Fig. 9-1 Front Door Assernbly

DOOR GLASS

REMOVAL

Remove following parts.

1) Inside handle bezel.

2} Door armrest.

3} Window regulator handie.
For its removal, pull off snap by using a cloth
as shown below,

1. Cloth
2. Regulator handle

Fig. 9-2

4) Door mirror inner garnish.
5) Inner weatherstrip {5 door model).

6) Door trim.

1. Door trim
2. Handle bezel

Fig. 8-3 Removing Door Trim
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7} Door sealing cover.
81 Door outside weatherstrip.
9} Glass bottom channel attaching screws.

1. Screw

Fig. 94

10) Take out door glass together with bottom
channel.

11) Detach glass from bottom channel.

INSTALLATION

Reverse the removal sequence to install door glass

noting the following points:

1} When installing glass to bottom channel, coat
channel with soap water and tap it with a
plastic hammer,

Glass-fitted position of bottom channel is as
shown below.

1. Bottomn channel

s
i A

A: 303.5 mm {11.95in) ..... 3 door model
253+ 2 mm {9.96£0.08 in) ..... 5 door model

Fig. 9-5

2) Adjust equalizer of window regulator so that
measurements A and B in Fig. 9-7 are equal to
each other.

1. Screw

Fig. 9-7
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3) Securely seal door sealing cover with adhesive.

@L((_
// —

1. Poor sealing cover
2. Adhesive

Fig. 9-8

4} Install door window regulator handle so that
it has a 45° angle when glass is fully closed, as
itlustrated below.

Fig. 9-9

DOOR WINDOW REGULATOR

REMOVAL

Remove following parts.

1} Door glass, {See previous section.)

2} Front door trim bracket.

3) Power window motor lead wire at coupler.

4) Door window regulator attaching screws (six
pcs.). Take out regulator through hole ““A”’,

1. Door window regulator attaching screws

Fig. 8-10

INSPECTION
a. Check gear for wear or damage.
b. Check spring for weakened condition.

INSTALLATION
Reverse removal sequence to install door window

regulator.
1) Apply multi-purpose grease to sliding parts.

Fig. 8-11 Greasing Sliding Points
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FRONT DOOR LOCK

Qutside handle
Lock key cylinder
Inside handle bezel
Latch assemble
Latch striker

hdal chs e

Fig. 8-12 Front Door Lock Assembly

REMOVAL

Remove following parts.

1} Inside handle bezel.

2) Door armrest. (or trim mounting screw)
3) Window regulator handle. {if equipped)

For its removal, pull off snap by using a ¢loth
as shown below.

4) Inner weatherstrip (5 door model).
5) Door trim.

—
I 1. Door trim
2. Handle bezel

Fig. 9-14 Rernoving Door Trim

1. Cleth
2. Regulator handle

Fig. 9-13
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6) Door sealing cover.

7) Front door rear sash.

8} Door inside handle and door latch ass'y.
After disconnecting each joint of control link,
remove door inside handle, door {ocking motor
lead wire {if equipped) and door latch ass’y.

1. Plain screwdriver

Fig. 9-15 Disconnecting Door Opening Controf Link

1. Rod

Fig. 9-76 Disconnecting Rod

INSTALLATION

Reverse removal sequence for installation

while using care for foilowing items.

1} Door outside opening rod
When installing opening rod 1 to outside
handle 2, turn joint 3 to adjust distance “A"
to 0 to 2 mm {0 to 0.08 in.) as shown below.

NOTE:
Do not push down opening link 6 when adjust-
ing and installing opening rod.

. Door opening rod

. Qutside handle

. Adijusting joint
Adjusting joint snap
Door latch ass'y
Opening link

0 —2mm {0 —0.08in)

POR RO

Fig. 9-17

2) Door latch striker
Move door latch striker up and down so that
its shaft 3 approximately aligns with the center
of groove "C” of door latch.

NOTE:
Striker should be placed level and moved ver-
tically. Do not adjust door latch.

1. Door [atch
2. Door latch striker
3. Shaft

Fig. 9-18
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Move door latch striker sideways to adjust to
0 mm (0 in.) the door surface-to-body surface
difference with door closed.

—

1. Body 3. Door latch striker
2. Door 4. Front side

Fig. 9-19

In order to correctly obtain door striker posi-
tion in fore-and-aft direction, increase or
decrease number of spacers inserted between
body and striker to adjust it. Dimension ‘D"
should be adjusted to 12.6 to 14.6 mm {0.560
t0 0.57 in.).

—
3 1ﬁ' 5
- :
‘\2
—_—

g

1. Door latch striker 4. Front side

2. Shim 5. Body

3. Deor D: 12.6 — 14.6 mm {0.50 — 0.57 in)
Fig. 9-20
NOTE:

Apply ail or grease to striker joints periodically.

FRONT DOOR ASSEMBLY

i
/' / }\
1. Upper hinge
2. Lower hinge
3. Door
“A: Ol point 4. Body
Fig. 9-21
REMOVAL

1) Remove stopper pin upward by tapping it
with hammer,

A

5

Fig. 9-22

2) Using a jack, support door panel with a piece
of wood placed between jack and panel.

3) Remove door ass'y by loosening hinge mount-
ing bolts.
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1. Rags
2. Wooden piece

Fig. 9-23

REAR DOOR

DOOR GLASS
REMOVAL AND INSTALLATION

INSTALLATION
Reverse removal sequence to install front door.

When weatherstrip is hardened, water leak
may develop. In such case, replace it with new
one,

After installing, adjust door latch striker posi-
tion by referring to FRONT DOCOR LOCK
INSTALLATION section so that door is posi-
tioned correctly.

For removal and installation of door glass other than its bottom channel position adjustment, use the
same procedures as those described in the Service Manual mentioned in the FOREWORD of this manual.
When installing glass to bottom channel, coat channel with soap water and tap it with a plastic hammer.
Glass-fitted position of bottom channel is as shown below,

53.5£1 mm
{2,11£0.04 in}

t. Bottom channel|

Fig. 9-24
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WINDSHIELD

The windshield is instalied by using a special
type of adhesive (that is, one component ure-
thane adhesive used with primer). For window
glass replacement, it is important to use an
adhesive which provides sufficient adhesion
strength and to follow the proper procedure.

CAUTION:

Described here is the glass replacement by
using one component urethane adhesive to
be used with primer in combination. Each
adhesive has its own drying and setting
time and must he handled and used in a
certain specific procedure. Negligence in
following such procedure or misuse of the
adhesive in any way hinders its inherent
adhesive property. Therefore, before the
work, make sure to read carefully the in-
struction and description given by the
maker of the adhesive to be used and be
sure to follow the procedure and observe
each precaution throughout the work.

Use an adhesive of above mentioned type which
has following property.

40 kg/cm? or more

Shearing strength (569 Ib/in?)

Adhesive materials and tools required for re-
moval and installation

¢ One component urethaneadhesive and primers
used in combination (For one sheet of window
glass}.

Adhesive (600 g (21.2 0z.))

Primer for glass (20 ¢ (0.7 0z.})

Primer for body {20 g (0.7 oz.})

Primer for urethane {moulding) (20 g (0.7
0z.))

Eveleteer

Piano string

Brush for primer application (2 pes)

Knife

Rubber sucker grip

Sealant gun (for filling adhesive)

Putty spatula (for correcting adhered parts)

Upper moulding
Glass spacer
Glass stopper
Windshield

1.
2
3.
4.

Fig. 9-24 Windshield
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REMOVAL

1) Clean both inside and outside of glass and
arount it.

2) Remove wiper arms, garnish and spacers,

3) Remove moulding and moulding joints by
cutting with knife.

4) Using tape, cover body surface around front
window gtass to prevent any damage.

5) Remove room mirror, sunshades, and front
pillar trims (right & left).

6) Warm up font part of roof lining. Then, re-
move front side rib of roof lining from be-
tween front glass and body.

1. Front side rib
2. Roof lining
3. Infrared lamp

Fig. 9-25

7) Drill hole with eyeleteer through adhesive
and let piano string through it.

1. Eveleteer

Fig. 9-26

8) Cut adhesive all around front glass with piano
string,

NOTE:
Use piano string as close to glass as possible so
as to prevent damage to body.

. Piano string
. Glass
Tape

. Adhesive

B R

Fig. 9-27

7

Fig. 9-28

1. Piano string

9) Using knife, smooth adhesive remaining on
body side so that it is 1 -~ 2 mm thick all
around.

NOTE:
Before using knife, clean it with alcohol or the
like to remove oil from it.

1. Knife
2. Adhasive

Fig. 9-29
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10) When re-using glass, remove adhesive from
glass, using care not to damage primer
coated surface.

1. Adhesive
2. Primer coated surface

Fig. 9-30

INSTALLATION

1) Using cleaning solvent, clean window frame
(body} where glass is to be adhered. {Let it
dry for more than 10 minutes.)

2) Install stopper (2 pcs) to lower side of win-
dow frame (body).

3) Peel paper from one side of new glass spacer
and attach that lower side to windshield glass.

1. Glass spacer

Fig. 9-31

4) Install new upper moulding to glass. Warm-
ing moulding for over half an hour at 35°C
(95°F) temperature will facilitate work.

5} To determine instaliing position of glass to
body, position glass against body so that
clearance between upper end of glass and
body is about 6 mm (0.236 in) and clearances
between each side end (right & left) of glass
and body are even. Then mark mating marks
on glass and body as shown below. Upper
clearance can be adjusted by moving stoppers
position,

Clearance
Mark mating marks 6 mm
(0.236 in)

1. Glass stopper

Fig. 9-32

8) Using new brush, apply sufficient amount of
primer for body along body surface where
window is to be adhered.

NOTE:
Be sure to refer to maker’s instruction for proper
handling and drying time.

1. New brush
2. Primer for body

Fig 9-33
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7) Clean glass surface to be adhered to window
with clean cloth, If cleaning solvent is used
let it dry for more than 10 minutes,

8) Clean moulding surface **A’" with clean cloth,
{Refer to below figure.)

!

Upper side
3

1. Moulding
2. Glass

Fig. 9-34

3. Glass spacer

9) Using new brush, apply sufficient amount of
primer’ for glass along glass surface to be ad-
hered to window.

NOTE:

e Be sure to refer to maker's instruction for
proper handling and drying time,

¢ Do not touch primer coated surface,

/
@ 2

1. New brush
2. Primer for glass

Fig. 8-36

10} Using new brush, apply sufficient amount of
primer for moulding (Urethane) to surface
A’ asshown in Fig, 9-34.

NOTE:

¢ Be sure to refer to maker's instruciton for
proper handiing and drying time.

¢ Do not touch primer coated surface.

11) Apply adhesive referring to Fig. 9-36,

NOTE:

e Start from bottom side of glass.

e Be careful not to damage primer,

¢ Height of adhesive applied to lower side
should be higher than that of other three
sides.

¢ Press glass against body quickly after adhesive
is applied.

¢ Use of rubber sucker grip is helpful to hold
and carry glass after adhesive is applied.
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Fig. 9-36 Application of Adhesive
12) Peel remaining paper from moulding and 14) Check for water leakage by pouring water
glass spacer, over window through hose. If leakage is
13} Holding rubber sucker grips, place glass onto found, dry window and fill leaky point with
body by aligning mating marks marked in adhesive, If water still leaks even after that,
step 4} and press it. remove glass and start instaliation procedure
all over again.
NOTE:

* Do not use high pressure water.

e Do not blow compressed air directly at ad-
hesive applied part when drying.

e Do not use infrared lamp or the like for
drying.

1. Rubber sucker grip

Fig. 9-37



9-14 BODY SERVICE

SEAT BELTS (If equipped)

WARNING:

If replacing seat beit is necessary, replace
buckle and ELR {(or webbing) together as a
set. This is for the reason of ensuring lock-
ing of tongue plate with buckle.

If these parts are replaced individuaily,
such a locking condition may become
unreliable. For this reason, Suzuki will
supply only the spare buckie and ELR (or
webbing) in a set part.

Fig. 9-38

CAUTION:

Upen completion of installation, note the

foliowing.

® Sudden closing of door before adhesive
is completely set may cause glass to be-
come loose or to come off. Therefore, if
door is opened or closed before adhesive
is completely set, make sure to open all
door glasses and use proper care.

s |f moulding is not securely in place, hold
it down with a tape until adhesive is
completely set.

¢ Each adhesive has its own setting time.
Be sure to refer to maker's instruction,
check setting time of adhesive to be used
and observe precautions to be taken be-
fore adhesive is set.

¢ Refrain from driving titl adhesive is com-
pletely set so as to ensure proper and
sufficient adhesion.
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