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When you read wiring diagrams:

CHART IN TROUBLE DIAGNOSES”.

¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS”.
s See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
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| PREPARATION

SPECIAL SERVICE TOOL

Tool number -
! Description
Tool name
EG11 1600(12 Measuring engine speed
Adapter harness

|
I
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PRECAUTIONS '

WIRELESS EQUIPMENT

- When instaliing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending on
its installation location.

1)  Keep the antenna as far as possible away
from the electronic control units.

FUEL PUMP )
. Do not operate fuel pump when there is 2) Keep the antenna feeder line more than
in 1 20 cm (7.9 in) away from the hamess of
no fuel in lines. BATTERY !
e  Tighten fuel hose ciamps to the specified | 12 volt batt o electronic controls.
s Always use a 12 volt battery as power Do not iet them run paralle! for a long
source. ) distance. .
e Do not attempt to disconnect battery 3)  Adjust the antenna and feeder fine so that
cables while engine is running. the standing-wave ratio can be kept
smaller.
4)  Be sure to ground the radio to vehicle
body.

INJECTOR

. Do not disconnect injector harness
connectors with engine running.

. Do not apply battery power directly to
injectors.

E.C.C.S. PARTS HANDLING

. Handie air flow meter carefully to avoid
damage.

. Do not disassemble air flow meter.

. Do not clean air flow meter with any type
of detergent.

. Do not disassemble auxiliary air control
vaive.

. Even a slight leak in the air intake system
can cause serious probiems.

. Do not shock or jar the crank angle
sensor.

E.C.C.S. HARNESS HANDLING

. Securely connect E.C.C.S. harness
connectors.
A poor connection can cause an extremely
high (surge) voitage to develop in coil and
condenser, thus resulting in damage to

ICs.

E.C.U. ! ) WHEN STARTING ) e  Keep E.C.C.S. harness-at least 10 cm (3.9

. Do not disassemble E.C.C.S. control unit . Do not depress accelerator pedal when in) away from adjacent harnesses, to
(ECU). ‘ starting. prevent an E.C.C.S. system malfunction

o Do not turn diagnpsis mode selector o  Immediately after starting, do not rev up due to receiving external noise, degraded
forcibly. R engine unnecessarily. operation of ICs, efc.

s Ifabattery terminal is disconnected, the . Do not rev up engine just prior to . Keep E.C.C.S. parts and harnesses dry.
memory will return to the ROM value. The shutdown. e  Before removing parts, turn off ignition
E.C.C.S. will now sstart to self-control at its switch and then disconnect battery ground
initial value. Engine operation can vary cable

However, this is not an indication of a
problem. Do not replace parts because of

a slight variation.
EEF101
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

Fuel pump

Fuel tank

Exhaust tube

/

Exhaust gas sensor

£.C.C.S. control unit

EEF102
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E.G.R. valve B.P.T. vaive

Exhaust gas sensor (on the front exhaust tube)

E.G.R. & canister
control solenoid

valve

@
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Al
.
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solenoid valve

5
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Ignition coil and
power transistor

N
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Air flow meter

Throttie sensor

5
~
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i

Engine
temperature

SCv cqntro! sensor

solenoid

valve

Injector
angle sensor

Throttle
chamber

Air flow meter

Throttle sensor

5.C.V. actuator

EGR. valve

EEF103
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E.C.C.S. C

DNTROL SYSTEM

Crank angle s4

System Chart

nsor

Air fiow meter >

Engine temperature sensor

Exhaust gas sepsor >

ignition switch >
- Starter switch

Throttle sensor

Air conditioner switch

Thermo control amp. >

Neutral switch >

Vehicle speed sensor -

Power steering oil pressure switch >

Battery »

Air temperature sensor >

ECCS.
control
unit

Fuel injection &
mixture ratio control

Ignition timing control

Idie speed confml

A.LV. controf

E.G.R. contro!l & activated
carbon canister control

Fue! pump contro!

NAVAVAU APV

S.C.V. (Swirl control valve) control

Exhaust gas sensor monitor &
self-diagnosis

N

Exhaust gas sensor heater control

4

Injectors

Power transistor

Auxiliary air control
(A.A.C.) valve

A.LV. control solenoid vaive

E.G.R. & activated carbon can-
ister control solenoid vaive

Fuel pump

Air conditioner relay

S§.C.V. control solenoid valve

N

Check engine light
(on the instrument panel)
or inspection lamp )
(on the control unit)

Exhaust gas sensor heater

o Air flow meter

o Throttle sensor

» Engine temperature sensor
e Air temperature sensor

Fail-safe function
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Vacuum Hose Drawing

To A.LV. solenoid valve

Pressure regulator b @

N To canister purge

B.P.T. valve
To canister vacuum °

@ S.C.V. solenoid 19

%1 7)—C
1;.4
'I,/ E.G‘R.&cénister

sotenoid valve

One-Way valve

E.G.R. valve

Intake manifold

To vacuum tank

S.C.V. actuator

EEF264
R. valve to B.P.T. valve (® S.C.V. solenoid valve to S.C.V. actuator
. valve to 3-way connector @ S.C.V. solenoid valve to vacuum tank
connector to E.G.R. & canister solenocid valve @ Vacuum tank to one-way valve
connector to activated carbon canister (vacuum @ One-way valve to 3-way connector
G 3-way connector to throttle chamber
V. solenoid valve to 3-way connector (1® 3-way connector to 3-way connector
.R. & canister solenoid valve to 3-way connector @ 3-way connector to pressure regulator
y connector to throttle chamber (G® 3-way connector to A.L.V. solenoid valve
R. & canister solenoid valve to throttie chamber @ Throttle chamber to activated carbon canister (purge
port)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF297H

Rotor head

Sealed cover

Light emitting
diode
Photo diode
Wave Rotor plate
forming circpit SEF6138
1BL)° signal slit for No. 1 cylinder
iy . .
M 1° signal slit
S %\ /- 180° signal siit
° 2
Rotor plate
SEF853B
Battery
source
A 16
Air flow 5 Output voltage “ ECCS
meter coptrol
<L Ground 10s U
SEF285H
Temperature - i
compensatiop resistor _\ —®
Aif flow => A R O
] wire
e
Reg xVB RAﬂvA
RH : Hot wire resistance
Rk : Tpmperature compensation resistance
Ra, Re  : Gonstant resistance SEF617B

E.C.C.S. Control Unit (E.C.U.)

The E.C.U. consists of a microcomputer, an inspection lamp, a
diagnostic mode selector, and connectors for signal mput and
output and for power supply. The unit controls the engine.

Crank Angle Sensor

The crank angle sensor is a basic component of the entire
E.C.C.S. It monitors engine speed and piston position, and
sends signals to the E.C.U. to control fuel injection, ignition
timing and other functions.

The crank angle sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 1° signal and 4 slits for
180° signal. Light Emitting Diodes (L.E.D.) and photo diode~-
are built in the wave-forming circuit.

When the rotor plate passes between the L.E.D. and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off signals
by the wave-forming circuit, which are then sent to the E.C.U.

Air Flow Meter

The air flow meter measures the mass flow rate of intake air.
Measurements are made so that the control circuit will emit an-.
electrical output signal corresponding to the amount of het
dissipated from a hot wire placed in the stream of intake air.
The airflow past the hot wire removes the heat from the hot
wire. The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the
greater its resistance value. This temperature change (resis-
tance) is determined by the mass air flow rate. The control cir-
cuit accurately regulates current (I) in relation to the varying re-
sistance value (R,) so that V, always equals Vg. The air flow
meter transmits a voltage value V, to the control unit where
the output is converted into an intake air signal.

EF & EC-11



Sensor

]

. Gakket

Terminal

SEF594K

r";‘ o

TR

Engine Temperature Sensor

The engine temperature sensor detects the engine tempera-
ture, which is dependent on engine coolant temperature, and
transmits a signal to the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Sensor & Soft Idie Switch

The throttle sensor responds to the throttle valve position
which, in turn, is determined by accelerator pedal movement.

This sensor is a kind of potentiometer which transforms the

throttle valve position into an output voltage, and transmits it to
the E.C.U. The sensor also detects the opening and closing
speed of the throttle valve and feeds this information as a volt-
age signal to the E.C.U. too.

The throttle valve idle position is determined by the E.C.U. This
positioning system is called the “soft idle switch” and controls
engine operations such as fuel cut.

AAAAAA
vv LA A l‘/m

Supply voltage:

Not used 5V (Applied between terminal No. 4 and 6)

(Full throttle
switch)

idle
switch

}Th rottle

6.0

Output voltage between P

terminal No. 4 and 5 y
40

sensor

20 — - 4

|

= l
SEL—

Output voltage between terminal No. 4 and’5 (V)

a
&

] 45 90 135
Throttle valve opening angle (deg)

SEF287D

Nozzie

Needie valve

Terminal

Coil

SEF359H

Fuel Injector
The fuel injector is a small, elaborate solenoid valve. As the

'E.C.U. sends injection signals to the injector, the coil in the in-

jector pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the E.C.U. in terms of injection pulse duration.

Brass wire is used in the injector coil and thus the resistance is
higher than a conventional injector.

EF & EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Isolation
bushing

Holder

Heater pad

Zirconia
tube
SEF406H

Output voltage Vg [V]

Mixture ratio

Ch-e——-  ldeal ratic -— Lean

SEF2880

Qutlet ¢

Fuel damper

Motor

Pump

Relief valve
SEF043C

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1
kPa (2.991 bar, 3.05 kg/cm?, 43.4 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

Exhaust Gas Sensor

The exhaust gas sensor, which is placed into the front exhaust
tube, monitors the amount of oxygen in the exhaust gas.

The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares the oxygen density of exhaust gas with that of atmos-
phere, and generates electricity. In order to improve the gener-
ating power of the zirconia, its tube is coated with platinum.
The voltage is approximately 1V in a richer condition of the
mixture ratio than the ideal air-fuel ratio, while approximately
0V in leaner conditions. The radical change from 1V to 0V oc-
curs at around the ideal mixture ratio. In this way, the exhaust
gas sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or OV to the E.C.U. A
heater is used to shorten the warming-up period.

Fuel Pump

The fuel pump with a fuel damper is a submergible type, and
are located in the fuel tank.

Power Transistor

The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

EF & EC-13



| idle Air Adjusting (1.A.A.) Unit

(Through idie
adjusting {Through The LA.A. unit is made up of the A.A.C. valve and air cut
screw) AAC.vave) | vyalve. It receives the signal from the E.C.U. and controls the
idle speed at the preset value under various conditions.

The air cut valve prevents an abnormal rise of idle rpm when
A.A.C. valve operates abnormally.

idie adjusting
screw

<:3 Air

SEF122i

Auxiliary Air Control (A.A.C.) Valve

The A.A.C. valve is.attached to the throttle chamber.

The E.C.U. actuates the A.A.C. valve by an ON/OFF pulse.
The longer that ON pulse is received, the larger the amount of
air that will flow through the A.A.C. valve.

The A.A.C. valve adjusts idle speed to the specified value.

SEF488K

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the E.C.U. The E.C.U. then
Power steering sends the idle-up signal to the A.A.C. valve. ,

ojl pressure switch

i
Battery

Radiator” ™~

o EEF106
Vehicle Speed Sensor
The vehicle speed sensor provides a vehicle speed signal to
Reed the E.C.U.
iteh s Switeh The speed sensor cons‘ists of a reed switch, yvhich is insjalled
I agnati on the transmission unit and transforms vehicle speed into a
{ @ peanete | pulse signal.
Field plate

SEF624B
Exhaust Gas Recirculation (E.G.R.) Valve
The E.G.R. valve controls the quantity of exhaust gas to be led
to the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle vaive.

SEF632B

EF & EC-14




To'E.G.R.
controf valve

Air

filter

)
Vacuum signal source

Air bleed

Diaphragm

EC344A

SEF230!

SEF317!

' Fuel outlet

4 Fueliniet
SEF256A

Back Pressure Transducer (B.P.T.) Valve

The B.P.T. valve monitors exhaust pressure to activate the
diaphragm, controliing throttle chamber vacuum applied to the
E.G.R. control valve. In other words, recirculated exhaust gas
is controlled in response to positioning of the E.G.R. control
valve or to engine operation.

Air Induction Valve (A.LV.)

The air induction valve sends secondary air to the exhaust
manifold, using a vacuum created by exhaust pulsation in the
exhaust manifold. When the exhaust pressure is below atmo-
spheric pressure (negative pressure), secondary air is sent to
the exhaust manifold. When the exhaust pressure is above at-
mospheric pressure, the reed vaives prevent secondary air
from being sent back to the air cleaner. -

A.LV. Control Solenoid Valve

The A.LV. control solenoid vaive cuts the intake manifold vac-
uum signal for A.L.V. control valve. The A.l.V. control solenoid
valve responses to the ON/OFF signal from the E.C.U. When
the solenoid is off, the vacuum signal from the intake manifold
is cut. When the control unit sends an ON signal, the coil pulls
the plunger downward and feeds the vacuum signal to the
A.l.V. control valve.

E.G.R. & Canister Control Solenoid Valve

The E.G.R. and canister control systems are controlied only by
the E.C.U. At both low- and high-speed engine revolutions, the
solenoid valve turns on and accordingly the E.G.R. valve cuts

‘the exhaust gas leading to the intake manifold. At the same

time the flow of vapor from the evaporative carbon canister to
the intake manifold will be cut. '

S.C.V. Control Solenoid Valve

The S.C.V. control solenoid valve cuts the intake manifold vac-
uum signal for swirl control valve. It responds to the ON/OFF
signal from the E.C.U. When the solenoid is off, the vacuum
signal from the intake manifold is cut. When the control unil
sends an ON signal the coil pulls the plunger and feeds the
vacuum signal to the swirl control valve actuator.

Fuel Filter

The specially designed fuel filter has a metal case in order tc
withstand high fuel pressure.

EF & EC-15



ENG!NE AND EMISSION CONTROL PARTS DESCRIPTION

Vapor li
Purge line

Diagnostig

connector for CONSULT EEF108

SEF165!

Carbon Canister

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

The vacuum in the intake passage upstream of the throttle
valve increases in response to the amount of the intake air.

Diagnostic Connector for CONSULT
The diagnostic connector for CONSULT is beside the fuse box.

Air Temperature Sensor

The air temperature sensor controls ignition timing when the
temperature of the intake air is extremely high, in order not to
cause knocking.

EF & EC-16



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control
INPUT/QUTPUT SIGNAL LINE

i d i osition
Crank agle sensor Engine speed and piston p

Air flow tneter Amount of intake air

Y

] i erature
Engine tbmperature sensor Engine temperatu

Y

Exhaust|gas sensor Density of oxygen in exhaust gas

Y

Throttle kensor Throttle valve position

"| EC.CS.
control
unit

| Injector

Throttle valve idle position

Y

Throttle gensor

Neutral gwitch Gear position

Y

Vehicle $peed sensor Vehicle speed .

Ignition gwitch Start signal

Y

Battery voltage

Battery >
BASIC FUEL INJECTION CONTROL
The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the E.C.L"
The basic amount of fuel injected is a programmable value
mapped in the E.C.U. ROM memory. In other words, the pro-
grammable value is preset by engine operating conditions de-
termined by input signals (for engine rpm and air intake) from
both the crank angle sensor and the air flow meter.
VARIOUS FUEL INJECTION INCREASE/DECREASE
N _ COMPENSATION

Start enrichment In addition, the amount of fuel injection is compensated for to

Warm-up enrichment improve engine performance under various operating condi-
tions as listed below:

5T g (Fuel increase)
T 1) When starting the engine
2) During warm-up
3) During acceleration
4) Hot-engine operation
Loy — High (Fuel decrease)
Water temperature SEF$23C | 1) During deceleration
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CLOSED LOO
CONTROL
Feedback gignal injection pulse

Fuel injection

Combust

SEF639B

No. 1 cylinder JL I J
No. 2 cylinder JL J1 I
No. 3 cylinder i g JL
No. 4 cylinder -n 1 JL
’-—— 1 engine cycle ——s|

Simultaneoug injection

SEFS76E

Injection pulse
No. 1 cylinder _J%—

No. 2 cylinder

No. 3 cylinder

No. 4 cylinder

L

-

I

Sequental injection

1 engine cycle ey

SEF841D

« uer ngecuon sontrol (Cont’d)

MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three-

way catalyst can reduce CO, HC and NOx emissions. This sys-

tem uses an exhaust gas sensor in the front exhaust tube to

check the air-fuel ratio. The control unit adjusts the injection

pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed-loop control condition. The

open-loop control condition refers to that under which the

E.C.U. detects any of the following conditions and feedback

control stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operatlon

3) Engine idling :

4) Malfunctioning of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine
temperature

B) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the exhaust gas sensor. This feed-
back signal is then sent to the E.C.U. to control the amount of
fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., air flow meter hot
wire) and changes during operation (injector clogging, etc.) of
E.C.C.S. parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this'system it is
then computed in terms of “fuel injection duration” to automati-
cally compensate for the difference between the two ratios.

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simuitaneous
injection and sequential injection. In the former, fuel is injected
into all four cylinders simultaneously twice each engine cycle.

In other words, pulse signals of the same width are simulta-

neously transmitted from the E.C.U. to the four injectors two
times for each engine cycle.

in the sequential iﬁjection system, fuel is injected into each cyl-
inder during each engine cycle according to the firing order.
When the engine is being started and/or if the fail-safe system
(C.P.U. of E.C.U.) is operating, Slmultaneous fuel injection is
used.

When the engine is runnmg sequential fuel injection is used

EF & EC-18



FUEL SHUT-OFF

Fuel to all cylinders is cut off during deceleration or high vehi-
cle speed or high engine speed operation.

Ignition Timing Control

INPUTIOPTPUT SIGNAL LINE

Crank angl;le sensor

Engine speed and piston position

Y

Air flow nleter Amount of intake air

Y

Engine temperature sensor Engine temperature

Y

Throttle valve idle position

Throttle sensor »| EC.CS.
control - :’owgr
Throttle sknsor Throttle valve opening angle unit ransistor

A 4

Neutral switch Neutrai position

ignition switch / Start signal

Y

intake air temperature

Air tempefature sensor

Y
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SYSTEM DESCRIPTION In addition to this,

The ignition [timing is controlled by the E.C.U. in 1 Atstarting
order to majntain the best air-fuel ratio in res- 2 During engine warm-up
ponse to evary running condition of the engine. 3 Atidle
The ignition fiming data is stored in the ROM Io- 4 At low battery voltage
cated in thé E.C.U., in the form of the map 5 During swirl control valve operates
shown below. 6 During hot engine operation
The E.C.U. Hetects information such as the in- 7 At acceleration . '
jection pulse| width and crank angle sensor sig- 8 When intake air temperature is extremel
nal which vdries every moment. Then respond- high the ignition timing is revised by the
ing to this information, ignition signals are trans- E.C.U. according to the other data stored in
mitted to the|power transistor. the ROM.
e.g. Nj1,800 rpm, Tp: 1.50 msec
Al° B.T.D.C.
.
(rﬁsec) “
1.75
150 A
Injection
puise 1.25
width
1.00
0.75
60 1000 1400 im0 2200 N
Engine speed (rpm)
SEC750A
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idie Speed Control
INPUT/QUTPUT SIGNAL LINE

Crank arlgle sensor

Engine speed

Engine t¢mperature sensor Engine temperature

Ignition gwitch Start signal -
Throttle gensor Throttle valve idle position
E.C.CS.
Neutral switch Neutral position control A.A.C.
> unit valve

Air condifioner switch Air conditioner operation

Power stg¢ering oil pressure switch Power steering operation

Battery Battery voltage

\ 4

Vehicle speed sensor Vehicle speed

SYSTEM| DESCRIPTION

This system automatically controls engine idle
speed to|a specified level. Idle speed is con-
trolled thrpugh fine adjustment of the amount of
air which py-passes the throttle valve via A.A.C.
valve. Th¢ A.A.C. valve repeats ON/OFF opera-
tion according to the signal sent from the E.C.U.
The crank angle sensor detects the actual en-
gine speef and sends a signal to the E.C.U. The
E.C.U. then controls the ON/OFF time of the
A.A.C. valve so that engine speed coincides with
the target|value memorized in ROM. The target
engine speed is the lowest speed at which the
engine cah operate steadily. The optimum value
stored in the ROM is determined by taking into
considera{ion various engine conditions, such as
noise and| vibration transmitted to the compart-
ment, fuellconsumption, and engine load.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION [KAZ24E |

Fuel Pump Control

INPUT/QOUTPUT SIGNAL LINE

. 1
Crank angle sensor

Engine speed

ignition switch Start signal

SYSTEM DESCRIPTION

The E.C.U. lactivates the fuel pump for several
seconds after the ignition switch is turned on to
improve engine startability. If the E.C.U. receives
a 1° signal from the crank angle sensor, it knows
that the engine is rotating, and causes the pump
to perform. Ii the 1° signal is not received when
the ignition switch is on, the engine stalls. The
E.C.U. stops| pump operation and prevents bat-
tery discharging, thereby improving safety. The
E.C.U. does [not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump.

Engine temperature sensor

» ECCS. - | Fuel pum
control > rela pump

unit y
Condition Fuel pump operation

ignition switch is turned to ON. | Operates for 5 seconds

Engine running and cranking Operates

When engine is stopped Stops in 1 second

Except as shown above Stops

Engine temperature

Air Induction Valve (A.LV.) Control

\ R

Throttle sensor|

Throttle valve idle position

E.C.C.S.~ A.LV. con-

Crank angle sefsor Engine speed

Vehicle speed sensor Vehicle speed

control N trol sole-
- unit noid valve

SYSTEM DESCRIPTION

The air induction system is designed to send
secondary air to the exhaust manifold, utilizing
~ the vacuum caused by exhaust pulsation in the

The exhaust pre ssure in the exhaust manifold
usually pulsates|in response to the opening and
closing of the exhaust valve and decreases be-
low atmospheric|pressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, second-
ary air can be drawn into the exhaust manifold in
proportion to the jvacuum.

The air induction valve is controlled by the
E.C.C.S. control unit, corresponding to the en-
gine temperature. When the engine is cold, the
A.L.V. control system operates to reduce HC and
CO.

1n extremely cold conditions, A.l.V. control sys-

tem does not operate to reduce after-burning.
This system also operates during deceleration
tor the purpose of blowing off water around the
air induction valve.

Engine temperature

Engine conditjon °C (°F)

A.LV. control solenoid valve

A.LV. control system

Between 40 (104) and

~ ’ i
idie or deceler tion 115 (239)

ON _ Operates
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E.G.R. (Exhaust Gas Recirculation) Control

lNPUT/CfUTPUT SIGNAL LINE

Crank ar‘mgle sensor

Engine speed

Air flow méter

Amount of intake air

\d

Engine temperature sensor

Engine temperature

E.G.R.
-+ E.C.C.S.
control
control .
. soilenoid
unit
valve

Ignition

witch

Start signal

¥

SYSTEM DESCRIPTION
In addition, a system is provided which precisely

cuts and
E.G.R. va

controls port vacuum applied to the
Ive to suit engine operating conditions.

This cut-and-control operation is accomplished
through the E.C.U. When the E.C.U. detects any
of the following conditions, current flows through
the solenoid valve in the E.G.R. control vacuum

E.G.R. c

ntrol solenoid valve operation

line. This causes the port vacuum to be dis-
charged into the atmosphere so that the E.G.R.
control valve remains closed.

1) Low engine temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

Condition

E.G.R. control solenoid valve

When starting

Below 60 (140)

Engine temperature °C (°F) ON
Above 115 (239)

Idle & heavy load conditions

Other cond1tions OFF

E.G.R. system operation
E.G.R. system operates under only the following conditions

Engine tem};erature

B.P.T. valve

Exhaust gas

Throttle position E.G.R. control so-

°C () Operation lenoid valve E.G.R. system
pressure .
Between 60} (140) . .
and 115 (239) High Closed Partially open OFF Operates
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INPUT/OUTPUT SIGNAL LINE

Idle switch

Idle signal

Ignition switdh Start signal

ECCS.

Engine speed

Crank angle sensor

control
unit

Engine temperature

Engine tempefrature sensor
|

SYSTEM DESCRIPTION

This system has a swirl control valve (S.C.V.) in
the intake passage of each cylinder.

While idling and during low engine speed opera-
tion, the S.ClV. closes. Thus the velocity of the
air in the intake passage increases, promoting
the vaporization of the fuel and producing a swirl
in the combustion chamber.

Because of this operation, this system tends to
increase the burning speed of the gas mixture,
improve fuel ¢consumption, and increase the sta-
bility in running conditions.

Also, except when idling and during low engine
speed operatipn, this system opens the S.C.V.
In this conditipn, this system tends to increase
power by improving intake efficiency via reduc-
tion of intake-flow resistance, intake flow.

The solenoid |valve controls S.C.V.’s shut/open
‘condition. Thig solenoid valve is operated by the
E.C.U.

Swirl Control Valve (S.C.V.) Control

y

S.C.v.
control
solenoid
valve

S.C.V. system operation (Engine is running)

Idle switch | Cndine Solenoid S.C.V.
speed valve
Below
ON 4,000 rpm . ON Closed
Less than
2,800 rpm ON Closed
OFF " ‘ .
ore than
4,000 rpm OFF Open

When engine temperature is below 0°C (32°F) S.C.V. is kept

open.
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INPUT/OYTPUT SIGNAL LINE

Air conditi

Acceleration Cut Control

AJ/C ON signal

bner system

Throttle sénsor

Throttle valve opening angle

¥

SYSTEM

When acdelerator pedal is fully depressed, air

DESCRIPTION

conditiondr is turned off for a few seconds.

This systgm improves acceleration when air con-

ditioner is

INPUT/O

used.

UTPUT SIGNAL LINE

Crank an

gle sensor

E.C.C.S.

control
unit

Air conditioner

relay

Exhaust Gas Sensor Heater Control

Engine speed

Air flow 1

heter

Amount of intake air

The E.C.

engine sf

beed and engine load.

. performs ON/OFF control of the ex-
haust gas sensor heater corresponding to the

— E.C.CS. Exhaust gas
CO'.“TO| > sensor heater
unit
Operation

Engine speed

Exhaust gas

rpm Engine foad sensor heater
Heavy load OFF
Above 4,000
Middle or light load OFF
Heavy load OFF
Below 4,000
' Middie or light load ON
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AIR FLOW METER MALFUNCTION

If the air flpw meter output voltage is above or
below the specified value, the E.C.U. senses an
air flow meter malfunction. in case of a malfunc-
tion, the thyottle sensor substitutes for the air
flow meter. 7
Though air{flow meter is malfunctioning, it is
possible to |drive the vehicle and start the en-
gine. But engine speed will not rise more than
2,400 rpm ip order to inform the driver of fail-
safe system |operation while driving.

Operation
System
E.G.R. control $ystem OFF

Fixed condition

A duty ratio is fixed at the

: rol system
Idie speed contfol syste preprogrammed value.

Fuel is shut off above
Fuel injection cantrol sys- 2,400 rpm.

tem (Engine speed does not
exceed 2,400 rpm.)

ENGINE TEMPERATURE SENSOR
MALFUNCTION

When engine temperature sensor output voltage
is below or above the specified value, water
temperature is fixed at the preset value as fol-
lows:

Operation
Condition Engine terflperature de-
cided
e s hon e | 2 e
Except as shown above ?(D)epz?w;c; f;sﬂ:] ; Z:;:))

THROTTLE SENSOR MALFUNCTION

When throttle sensor output voltage is below or
above the specified value, throttle sensor output
is fixed at the preset value.

AIR TEMPERATURE SENSOR
MALFUNCTION
When air temperature sensor value is below or

above the specified value, air temperature value
is fixed at the preset value [20°C (68°F)].
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PREPARATION

system

Air intake system
(Oil filler cap, oil level gauge, etc.)

e Fuel pressure
¢ Enging compression
Overall inspection sequence

INJPECTION START

Y

Perform

$ alf-diagnosis.‘

N...

Throttle valve

AlV hose

EGR valve operation

On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is “OFF”. _

When measuring “CO” percentage, insert
probe more than 40 cm (157 in) into tall
pipe.

Turn off headlamps, heater blower, rear de-
fogger.

Keep front wheels pointed stralght ahead

O.K.

Check &

adjust ignition timing.

A

Check &

hdjust idle speed.

i 4

function.

Check exhaust gas sensor

O.K.

y

NSPECTION END

Check CO%.

N'G‘A' Repair or replace.
N.G. N.G. )
»| Check exhaust gas sensor .| Repair or replace harness. —
harness.
4
OK.

4] Replace exhaust gas sensor.

A

A

Check emission ¢
repair or replace i

ontrol parts and
f necessary.

Check exhaust gas sensor
function.

!

oK

A 4

>0

Q-

EF & EC-27



idle check ‘and procedure

£

EEF

g
W \l W,
\\\\\‘\ 2 5/ %,

4

7

Wiy,
% w
~

[

\\\\\\\
Q

%1000 rimin

g
3
°J

109

SEF247F

Z
4/ x 1000 r/min g
SEF248F
IGN TIMING 4DJ B

IGNITION TIMING FEED-
BACK CONTROL WilL BE
HELD BY TOUCHING START

AFTER DOING SO JADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE BENSOR

! START

EEF110

(8TDC)
Yellow

——

6M

"\

=

INSPECTION START

A

Visually check the following:

« Air cleaner clogging

« Hoses and ducts for leaks

. Electrical connectors

» Gaskets

« Throttle valve and throtile sensor operation

Start engine and warm it up until water temper-
ature indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm.-

Open engine hood and run engine at about
2,000 rpm for about 2 minutes under no-load.

b

Perform E.C.C.S. self-diagnosis (mode ).

OK. N.G.

Y

Check engine
light

SEFB821K

Repair or replace components as necessary.

Run engine at about 2,000 rpm for about 2
minutes under no-load.

Race engine two or three times under no-load,
then run engine for about 1 minute at idle
speed.

R

1) Select "IGN TIMING ADJ” in "WORK
SUPPORT” mode.
2) Touch "START".
OR

1) Turn off engine and disconnect throt-
tle sensor connector.
2) Start engine.

®

Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and then run engine at idle
speed.

Check ignition timing with a timing light.

10°+2° B.T.D.C.

lO.K. 7 _ 1N.G.
® | @®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

CAS.RPM(RE L)

«MONITOR |eNO FalL ]

825rpm

L REJORD

EEF115

B GN TMING ADJ B (]
— CONDITION BETTING —
1oyt reeosac HOLD
= = = MONITPR = == =
CAS«RPM (REF) 762rpm
IGN TIMING 15BTDC
IDLE POSITION | ON J
EEF112

N AR
Ao T
/ ﬂ&(/\&

i l’ Increase\//m

l -~

Decrease O)
2 L/V/
@)\AAC‘
/ valve
EEF113

KN

J8J_J

SEF913J

! |

secure distributor.

Adjust ignition timing to the specified value by
turning distributor after loosening bolts which

10° B.T.D.C.

A

- ®

l

1) Select “IGN TIMING ADJ” in “WORK
E SUPPORT"” mode.
2) Touch “START".

OR
1) Turn off engine and disconnect throt-
tle sensor connector.

2) Start engine.

Check idle speed.

. Read idle speed in “IGN TIMING
E ADJ” in “WORK SUPPORT” mode.
OR

@ . Check idle speed.

700 +£50 rpm

OK _ N.G.
A

IGN TIMING AD) B

IGNITION TIMING FEED-
BACK CONTROL WILL BE
HELD BY TOUCHING START

AFTER DOING SO. ADJUST
IGNITION TIMING WITH A
THVING LIGHT BY TURNING
l THE CRANK ANGLE SENSOR

[ START.

]

EEF110

EEF111

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idle speed.

ing screw.

Adjust idle speed by turning idle speed adjust-

750 rpm

>
|

@ 1) Touch “BACK”.

OR
/ 1) Turn off engine and connect throttle
sensor harness connector.

2) Start engine.

Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idle speed.

'
@
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Check idle speed.
“MONITOR N0 FiuL ] : . P

CAS-RPM(REF)  25rpm - . Read idle speed in “DATA MONI-
<}> TOR” mode with CONSULT.

@ . Check idle speed.
[ RECORD :

il :
EEF115 800 +50 rpm

O.K. N.G.
3

Check A.A.C. vaive and replace if necessary.

A

Check A.A.C. valve harness and repair if
necessary.

3

Check E.C.U. function® by substituting another
known good E.C.U.

*: E.C.U. may be the
cause of a problem,
but this is rarely the
case.
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#MONITOR «N

CAS-RPM(REF)
M/R F/C MNT

o Fai [

2025rpm
LEAN

{ RECOF

o___ |

<" Diagnostic
connector for J
{Connect CHK
with a suitable

“Red L.ED.

SN P
5=
} » ),
£l
)

EEF116

IGN™ CHK

oNSULT
and iGN terminals
N8IMess.)

EEF117

7 1\

Check engine
hight

SEF621K

i

. See “M/R F/C MNT” in “DATA MONI-

TOR"” mode.

. Run engine at about 2,000 rpm for

about 2 minutes under no-load.
Maintaining engine at 2,000 rpm un-
der no-load (engine is warmed up
sufficiently.), check that the monitor
fluctuates between "LEAN" and
”"RICH"” more than 5 times during 10
seconds.
RICH—LEAN-RICH—

1 time 2 times
LEAN—RICH .....

OR

. Set "EXHAUST GAS SENSOR MON-

ITOR” in the self-diagnostic mode Il.
(See page EF & EC-45.)

. Run engine at about 2,000 rpm for

about 2 minutes under no-load.

. Maintaining engine at 2,000 rpm un-

der no-load, check to make sure that
the RED L.E.D. on the E.C.U. or the

check engine light on the instrument

panel goes ON and OFF more than 5
times during 10 seconds.

N.G.

O.K.

Y

(=
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Exhaust ggs sensor

$EF587K

Bacve TEsTR | [

ENGINE TEMP 20°¢
== == == MONITOR == =% ==
CAS«RPM (RFF) Orgm
INJ PULSE 5 4mpec
IGN TIMING 58]DC
[Qu[_UP_J[DWNJIQd
EEF118

Engine tempetature

sensor
DISCONNECT or

& R

T8

AAA.

@ ==

SEF.

/

I

Check exhaust gas sensor harness:.
1) Turn off engine and disconnect battery
ground cable.
- 2) Disconnect E.C.U. connector from E.C.U.
3) Disconnect exhaust gas sensor harness
connector and connect main harness side
terminal for exhaust gas sensor to ground
with a jumper wire.
4) Check for continuity between terminal No.
19 of E.C.U. connector and body ground.

Continuity exists. .................cccceeeneen, O.K.
Continuity does not exist ................. N.G.
OK. _ N.G.

Repair or ;eplace harness.

A

Connect E.C.U. connector to E.C.U.

b

Connect battery ground cable.

y

1) Select “ENG TEMPERATURE" in
“ACTIVE TEST” mode.
2) Set “ENGINE TEMP” 10 20°C (68°F)
by touching “Qu" and “Qd” and
“UP", “DOWN".

OR

@ 1) Disconnect engine temperature sen-
sor harness connector.

2) Connect a resistor (2.5 kQ) between
terminals of engine temperature sen-
sor harness connector.

3) Disconnect A.L.V. hose and install a
suitable plug in A.L.V. pipe.

4) Connect battery ground cable.

A

Start engine and warm it up until water tem-
perature indicator points to middie of gauge.
(Be careful to start engine after installing a 2.5
kQ resistor.)

EF & EC-32
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21000 rfrgin
SEF248F
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SEF313J

wMONITOR  w N

CAS+RPM(REF)
M/R F/C MNT

oraL ]

20256rpm
LEAN

I

RECO

D 1

i< Diagnostic
connector for g
(Connect CHK
with & suitable

EEF116

JONSULT )
and JGN terminals
hamess.)

EEF117

Nt/

~ -
T [ICHECK —

///l\‘\

L Check engine
Iight

SEF821K

@

|

Race engine two or three times under no-load, then run
engine at idie speed.

Check “CO” %.

idle CO: Less than 5%

After checking CO%,

1) Touch “BACK”.

O.K.

®

1) Disconnect the resistor from terminals of en-
gine temperature sensor harness connector.

2) Connect engine temperature sensor harness
connector {o engine temperature sensor.

N.G.

4

Replace exhaust gas sensor.

A 4

1.

See “M/R F/C MNT” in “DATA
MONITOR” mode.

. Maintaining engine at 2,000 rpm

under no-load (engine is warmed
up sufficiently.), check that the
monitor fluctuates between
“LEAN” and “RICH” more than 5
times during 10 seconds.
RICH-LEAN-RICH—

1 time 2 times
LEAN—-RICH .....

OR

. Set “EXHAUST GAS SENSOR

MONITOR?” in the self-diagnostic
mode |l
(See page EF & EC-45.)

. Maintaining engine at 2,000 rpm

under no-load, check to make
sure that the RED L.E.D. on the
E.C.U. or the check engine light
on the instrument panel goes ON
and OFF more than 5 times dur-
ing 10 seconds.

N.G. ]

l oK.

®
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IDLE SPEEDAGNITION TIMING/ADLE MIXTURE RATIO INSPECTION

®

}

Connect exhaust gas sensor harness connec-
tor to exhaust gas sensor.

L A

Check fuel pressure regulator.
(See page EF & EC-166.)

z

Check air flow meter and its circuit.
(See page EF & EC-105.)

;

Check injector and its circuit.
| (See page EF & EC-133.)
Clean or replace if necessary.

y
Check engine temperature sensor and its
circuit.

(See page EF & EC-108.)

A

Check E.C.U. function* by substituting another
known good E.C.U. :

l *: E.C.U. may be the cause of a
problem, but this is rarely the case.
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TROUBLE DIAGNOSES : [Ka24E |

EF & EC-35
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an electronic control unit to control major sys-
tems such as fuel control, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and in-
stantly drives actuators. It is essential that both kinds of signals
are proper and stable. At the same time, it is important that
there are no conventional problems such as vacuum leaks,
fouled spark plugs, or other problems with the engine.

It is much more difficult to diagnose a problem that occurs in-
termittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.

A visual check only may not find the cause of the problems. A
road test with a circuit tester connected to a suspected circuit
should be performed. ‘
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information ¢
such problems, especially intermittent ones. Through the talks
with the customer, find out what symptoms are present and un-
der what conditicns they occur.

Start your diagnosis by looking for “conventional” problems
first. This is one of the best ways to troubleshoot driveability
problems on an electronically controlled engine vehicle.
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TROUBLE DIAGNOSES

WORK FLO+V and Accurate Repair (Cont’d)

CHECK IN

[ ISTEN TO CUSTOMER COMPLAINTS

. BASIC INSPECTION

4

r - Do self-diagnostic results exist?*1

No ' Yes

INSPECTION ON THE
BASIS OF EACH
MALFUNCTION.

SYMPTONI*2 ‘

INSPECTION ON THE .
BASIS OHEACH. | ... ..

REPAIR/REPLACE

M=
1 [0]

| FINAL CHECK

Confirm that the trouble is completely fixed by perform-
ing Basic Inspection and Test Drive.

v 0.5.

CHECK OUT

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

How to Perform Trouble Diagnoses for Quick

SERVICE MANUAL
REFERENCE ITEM & PAGES

DIAGNOSTIC WORKSHEET
EF & EC-39.

Basic Inspection
EF & EC-57.

Diagnostic Procedures 22 - 41
EF & EC-99 - 153.

Diagnostic Procedure 1 - 21
EF & EC-60 - 98.

Basic Inspection
EF & EC-57.

*1: if the self-diagnosi$ cannot be performed, check main power supply and ground circuit. (See Diagnostic Procedure 22.)

*2: if the trouble is no

duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-40).
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TROUBLE DIAGNOSES

WHAT| .
WHENL .

WHER
HOwW

KEY POINTS

Vehicle & engine model
Date, Frequencies
- Road conditions

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to mal-
functions on engine components. o

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

Symptoms

. Operating conditions,
Weather conditions,

in general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.

Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the compilaints for trouble-

SEF907L

shooting.

Worksheet sample

Customer rlame MR/MS Model & Year VIN®
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start 0 No combustion O Partial combustion
e O Partial combustion affected by throttle position -
1 Startability 0 Partial combustion NOT affected by throttle position
[ Possible but hard to start O Others [ ]
O Idiin ] No fast idle O Unstable 0 High idle U Low idie
9 0 Others [ : 1
Symptoms -
O Stumble 0 Surge O Detonation O Lack of power
1 Driveability O Intake backfire O Exhaust backfire
J Others | ]
[J At the time of start L) While idling
O Engine stall O While accelerating O While decelerating
0 Just after stopping O While loading

Incident ocgurrence

0 Recently
O At night

0 Just after delivery

O In the morning O In the daytime

Frequency 0 All the time O Under certain conditions ) Sometimes
Weather conditions O Not affected
Weather O Fine 0O Raining & Snowing O Others [ ]
Temperéture 0 Hot 0 Warm O Cool O Cold O Humid °F -
. J Cold O During warm-up [J After warm-up
Engine comTitions :
Engine speed O 2,000 4,000 6,000 8,000 rpm
Road conditjons O In town O In suburbs O Highway O Off road (up/down)
[ Not affected
OJ At starting O While idling J At racing
Driving conditions 0 While accelerating T While cruising
g 0 While decelerating 3 While turning (RH/LH)
Vehicle speed. 0 10 20 30 40 50 60 MPH
Check engine light J Turned on O Not turned on
* Vehicle identification number
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TROUBLE DIAGNOSES

\

-
7 THIS is the
symptom, ~
isn't it? /

SEF235G

How 1o Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’'d)

INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the
problem might occur.

Perform the activity listed under Diagnostic Procedure and
note the result.

Variable factor

Influential part

Target condition

Service procedure

‘ . Made lean Remove vacuum hose and apply vacuum.

1 | Mixture ratic Pressure regulator -

Made rich Remove vacuum hose and apply pressure.

o Advanced Rotate distributor clockwise.
2 [lgnition timing Distributor — -
| Retarded Rotate distributor counterclockwise.
n- . -
Mixture ratio feed- S;(:‘aUSt gasse Suspended Disconnect exhaust gas sensor harness connector.
8 back control - - - -
Control unit Operation check | Perform self-diagnosis (Mode !} at 2,000 rpm.
) Raised Turn idle adjusting screw counterclockwise.

4 |ldle speed LLA.A. unit - — -

Lowered Turn idle adjusting screw clockwise.

. i Poor electric con- | Tap or wiggle.
5 Electric conngction | Hamess connec- | . faulty - - - -
(Electric confjnuity) | tors and wires >C Raqe engnpe rapidly. Seg if the torque reaction of the

wiring engine unit causes electric breaks.

Cooled Cool with an icing spray or similar device.
6 | Temperature Control unit w q Heat with a hair drier.

) arme
[WARNING: Do not overheat the unit.]
Wet.
7 {Moisture Electric parts Damp [WARNING: Do not directly pour water on components.
Use a mist sprayer.] :
8 |Electric loads Load switches Loaded Turn on head lights, air conditioner, rear defqgger, etc.
9 :i(gﬁ switch codi- Control unit ON-OFF switching | Adjust throttle sensor.
o Spark po ' iming li i ing igniti

10 | ignition spark Timing light park power Try to flash timing light for each cylinder using ignition

check

coil adapter (S.S.T.)
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o>
O °
60
40 Q000000140

0 100
120

Y

- Check engine

light EEF120

N

EedE
Dia' nosticimode selector

P

RED L.E.D.

\

/

 —— EEF121

Self-diagnosis

CHECK ENGINE LIGHT

A check engine light has been adopted on all models. This
light blinks simultaneously with the RED L.E.D. on the E.C.U.

E.C.U. L.EE.D.

The E.C.U. is located behind the bottom of the instrument
panel and only has one RED L.E.D.

SELF-DIAGNOSTIC FUNCTION
> Mode
Condition Mode | Mode |l
Engine
stopped
SELF-DIAGNOSTIC
\gnition BULB CHECK RESULTS
switch in
“ON” posi-
tion Engine
@ running MALFUNCTION EXHAUST GAS
WARNING SENSOR MONITOR
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Diagnostic Procedure 3 — Unstable Idie
(Cont'd)

a |

CHECK FOR INTAKE AIR LEAK. Yes Discover air leak loca-
When pinching cylinder block to intake tion and repair.

manifold hose does the engine speed

rise?
No
E ¥
. CHECK IDLE ADJ. SCREW CLOGGING. | No _ | Check for IAS clogging
5] : 1. Perform “IGN TIMING ADJ” "1 or throttle valve
B iGN TIMING ADJ B[] ' in “WORK SUPPORT” mode. | clogging.

_ CONDITION SETTING — 2. Can you set engine rpm at
; - 750£25 rpm (in “N” position)
‘ by turning idle adjusting
‘ screw? .
= = = MONITOR = = = OR
fGANS“]Q_FI‘:A"I/‘NéREF) 7?%;“8(: @ 1. Disconnect throttle sensor
IDLE'POSITION ~ ON harness connector.
: 2. Can you set engine rpm at
EEF142 750+25 rpm (in “N” position)
by turning idle speed adjust-
ing screw?

i6n/T Feepeack. HOLD

Yes

v

CHECK COMPRESSION PRESSURE. N.G. Check pistons, piston

o Check compression pressure. rings, valves, valve
Standard: ' . seats and cylinder head
kPa (bar, kg/cm?, psi)/300 rpm gaskets.

Y

1,196 (11.96, 12.2, 173)
Minimum:
I erasoc kPa (bar, kg/cm?, psi)y300 rpm

883 (8.83, 9.0, 128)
Difference between each cylinder:
kPa (bar, kg/cm?, psi}¥300 rpm

98 (0.98, 1.0, 14) -

harness connector

OK.
. 4 ~ -
CHECK E.C.U. HARNESS N.G. | Repair or replace.
CONNECTOR. =

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har- -
EEF143 || ness connector.

O.K.
v -~ Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x Replace E.C.U.

r

Trouble is not fixed.

COMPRESSION
\ 4
PRESSURE ~ INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.
EEF144
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TROUBLE DIAGNOSES

Turn ignition switch

@ "ON". (Do not start
engine.)

“"( Mo}!e | — BULB CHECK )-——F

:

e

(Connect CHK and IGN terminals with a
suitable harness.) EEF122

i

Wait %t least 2 seconds.

'(Disconnect thel hamess)

cHK
EEF122

@ODE 1

Ly

SELF-DIAGNOSTIC
RESULTS

EEF122

(Disconnect the harngss.)

Self-diagnosis (Cont’d)
HOW TO SWITCH MODES

& &

Start engine.

& &

Start engine.

__*C

WARNING

Mode | — MALFUNCTION >

_._.+<M.

ode Il — EXHAUST GAS
SENSOR MONIT

or )

e Switching the modes is not possible when the engine is

running.

o When the ignition switch is turned off during diagnosis in
each mode, and then turned back on again after power to
the E.C.U. has dropped off completely, the diagnosis will

automatically return to Mode L
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———

<

)

)

>
8
%o 120
40
20 ég

6009000140

light

Z_ Check engine

- EEF120

|
Diagnostic

riung\

mode selector

RED L.E.D.

—

EEF121

Self-diagnosis

CHECK ENGINE LIGHT

A check engine light has been adopted on all models. This
light blinks simultaneously with the RED L.E.D. on the E.C.U.

E.C.U. LE.D.

The E.C.U. is located behind the bottom of the instrument
panel and only has one RED L.E.D.

SELF-DIAGNOSTIC FUNCTION

Mode

Condition Mode | Mode H
Engine
stopped
N SELF-DIAGNOSTIC
Ignition BULB CHECK RESULTS '
switch in
“ON” posi-
tion Engine
@ running MALFUNCTION EXHAUST GAS
: WARNING SENSOR MONITOR
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TROUBLE DIAGNOSES

; Self-diagnosis (Cont’d)
Turn ignition switch HOW TO SWITCH MODES
@ “ON”. (Do not start

@ engine.)
!

¥ Mode | — BULB CHECK R Mode | — MALFUNCTION
, @ @ WARNING

l

Start engine.
Diagrostic connector for CONSULT
[
CHK
(Connect CHK and IGN terminals with a
suitable harness.) : EEF122
(Disconnect the) harness) EEF122
Ly .
MODE I SELF-DIAGNOSTIC » Mpde Il — EXHAUST GAS
RESULTS @ @ SENSOR MONITOR
\ Start engine.

(Connect CHK and IGN terminals with a
suitable harness. EEF122

I

| ] ¢ Switching the modes is not possible when the engine is
vﬁ . running.
Diagnosic connecto for CONSULT e When the ignition switch is turned off during diagnosis in
o CEaER each mode, and then turned back on again after power to
( GN - CHK the E.C.U. has dropped off completely, the diagnosis will
(Disconnect the hafness.) EEF122 : automatically return to Mode 1.

EF & EC-42




TROUBLE DIAGNOSES | ,

Self-diagnosis — Mode |

MODE | — BULB CHECK

in this mode, the RED L.E.D. in the E.C.U. and the CHECK
ENGINE LIGHT in the instrument panel stay “ON”.

If either remain “OFF”, check the bulb in the CHECK ENGINE
LIGHT or the RED L.E.D.

- MODE | — MALFUNCTION WARNING
" CHECK ENGINE LIGHT

and Condition
- RED LE.D.
- When the E.C.U.’s C.P.U.
ON . .
is malfunctioning.
OFF : O.K.

« The RED L.E.D. and the CHECK ENGINE LIGHT will turn off
when normal condition is detected.

Self-diagnosis — Mode Il (Self-diagnostic

results) -

DESCRIPTION

In this mode, a malfunction code is indicated by the number of
flashes from the RED L.E.D. or the CHECK ENGINE LIGHT as
shown below: -

Example: Co<1e No. 12 and Code No. 33
0.6 0.3 0.6 03
ON B ]
OFF .
.
f— — «
09 0.3 21 . 0.6 0.9 2.1 Unit: second
. ~ J
Code No. 12 Code No. 33
SEF864L
Long (0.6 second) blinking indicates the number of ten digits
and short (0.3 second) blinking indicates the number of single
digits. ' T )
For example, the red L.E.D. flashes once for 0.6 seconds ana
then it flashes twice for 0.3 seconds. This indicates the number
- “412” and refers to a malfunction in the air flow meter. In this
way, all the problems are classified by their code numbers.
The self-diagnostic results will remain in E.C.U. memory.
Display ¢ode table
Code No. : Detected items
11" Crank angle sensor circuit
12 Air flow meter circuit
13 Engine temperature sensor circuit
21" Ignition signal circuit
41 Air temperature sensor
43 Throttle sensor circuit
55 No malfunction in the above circuits
*: Check items causing a malfunction of crank angle sensor circuit first, if both code No. 11 and 21 are displayed at the same
time.
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TROUBLE DIAGNOSES
Self-diagnosis — Mode Il (Self-diagnostic
results) (Cont’d)
Code No. |  |Detected items Malfunction is detected when ... Check item (remedy)
*11 Crank angle sensor cir- |e Either 1° or 180° signal is not entered for the first |

cuit

few seconds during engine cranking.

Either 1° or 180° signal is not input often enough
while the engine speed is higher than the speci-
fied rpm.

Harness and connector (If har-
ness and connector are
normal, replace crank angle
sensor.)

ow meter circuit

12 Air f e The air flow meter circuit is open or shorted. (An | e Harness and connector (if har-
abnormally high or low voltage is entered.) ness and connector are nor-
mal, replace air flow meter.)
13 Engine temperature e The engine temperature sensor circuit is open or |e Harness and connector
sensor circuit shorted. e Engine temperature sensor
(An abnormally high or low output voltage is '
‘{ entered.)
*21 Igniti:bn signal circuit e The ignition signal in the primary circuit is not en- | e Harness and connector
| tered during engine cranking or running. e Power transistor unit
41 Air te}mperature sensor | The air temperature sensor circuit is open or e Harness and connector
circuit shorted. . o Throttle sensor
{ (An abnormally high or low voltage is entered.)
43 Throtrtle sensor circuit The throttle sensor circuit is open or shorted.

(An abnormally high or low voltage is entered.)

Harness and connector

e Throttle sensor

*. Check items ¢

ausing a maifunction of crank angle sensor circuit first, if both code No. 11 and 21 come out at the same time.

RETENTION OF DIAGNOSTIC RESULTS

The diagnostic results will remain in E.C.U. memory until the
starter is operated fifty times after a diagnostic item has been
judged to be malfunctioning. The diagnostic result will then be
cancelled automatically. If a diagnostic item which has been
judged to be malfunctioning and stored in memory is again
judged to be malfunctioning before the starter is operated fifty
times, the second result will replace the previous one. It will be
stored in E.C.U. memory until the starter is operated fifty times

|

'.

|

|

]
RETENTION TERM cJ}-mm (Exampie)

I

more.
Code STARTER OPERATING TIMES
! No. 50 100 150 200
i' 50 times
CRANK ANGLE | 11
SENSOR | AN,
A DTz
h__——-——-—+—-—L—-—-—-L———— ————--—l ————— —_—_— e — 4 -
i\ . 50 times
ENGINE I 13 A .
TEMPERATURE |
sl 7777
‘ 50 times
i
: [ . .
I the same diadl o is U777/ : Retention term
judged to be maffunctioning before . . . !
the starter Is operated fifty times, It will be stored In A * Malfunction detecting point
E.C.U. memory until the starter is operated fifty '
times from this point in time.
SEF793D
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Self-diagnosis — Mode II (Self-diagnostic
results) (Cont’d)
HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The malfunction code is erased from the backup memory on
the E.C.U. when the diagnostic mode is changed from Mode I
to Mode 1. (Refer to “HOW TO SWITCH MODES".)
"o When the battery terminal is disconnected, the malfunction
code will be lost from the backup memory within 24 hours.
o Before starting self-diagnosis do not erase the stored
memory.

Self-diagnosis — Mode Il (Exhaust gas sensor
monitor)

DESCRIPTION

In this mode, the CHECK ENGINE LIGHT and RED L.E.D. dis-
play the condition of the fuel mixture (lean or rich) which is
monitored by the exhaust gas sensor.

CHECK ENGINE LIGHT Fuel mixture condition in the exhaust Air fuel ratio feedback
and RED L.E.D. gas control condition
ON Lean
- Closed loop control
OFF Rich
*Remains ON or OFF Any condition Open loop control

*: Maintain% conditions just before switching to open loop.
b

HOW TO CHECK EXHAUST GAS SENSOR

1. Set Mode Il. (Refer to “HOW TO SWITCH MODES".)

2. Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of the gauge.

3. Run engine at about 2,000 rpm for about 2 minutes under
no-load conditions.

4. Make sure RED L.E.D. or CHECK ENGINE LIGHT goes
ON and OFF more than 5 times every 10 seconds; mea-
sured at 2,000 rpm under no-load.
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Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSULT” to diagnostic connector.

(Diagnostic connector is located behind the fuse box
cover.)

3. Turn on ighition switch.
4. Touch “START”.
NISBAN -
CONSULT
START
[ SUB! MODE 7
[_ EEF125

5. Touch “ENGINE”. .

L
-1 M
=
paff
ey

E

L]

| -

EEF126

— —I 6. Perform each diagnostic mode according to the inspection
wns | ] sheet as follows:

For further information, see the CONSULT Operation Manual.

EEF127 j
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Consult (Cont’d)
E.C.C.S. COMPONENT PARTS APPLICATION
MODE SELF-
wo:g;up- DIAGNOSTIC DAT;‘O':ON" actveTest | TCTON
E.C.C.S. COMPONENT PARTS RESULTS
Cramk angle sensor X X
Air flow meter X X
Engine temperature sensor X X X
Exhaust gas sensor X X
Vehicle speed sensor X X
Thrattle sensor X X X X
INPUT | Intake air temperature sensor X X
Ignition switch (start signal) X X
Air conditioner switch X
Neutral switch X X
Po. er steering oil pump X X
switch
: Baﬁkry X
Injectors . X X X
.Power transistor (ignition tim- X X (lgnition sig- X X X
ing) nal)
A.AIC. valve X : X X X
OUT- |E.G/R. & canister control sole- X X N
PUT noid valve
Air conditioner relay X
S.CiV. control solenoid valve X X X .
A.LV. control solenoid vaive X X
Fuel pump relay X X
X: Applicable ‘
FUNCTIOI+J
Dia{gnostic mode Function
' This mode enables a technician to
adjust some devices faster and
Work support more accurately by following the
indications on the CONSULT unit. B
Self-diagnostic results Self-diagnostic results can be read

and erased quickly.

Data monitor

Input/Output data in the control unit
can be read.

Active test

Mode in which CONSULT drives
some actuators apart from the con-
trol units and also shifts some pa-
rameters in a specified range.

E.C.U. part humbers

E.C.U. part numbers can be read.

Function teT

Conducted by CONSULT instead
of a technician to determine
whether each system is “OK” or
“NG”.
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Consult (Cont’d)
WORK SUPPORT MODE
WORK ITEM CONDITION USAGE
THROTTLE SENSOR CHECK THE THROTTLE SENSOR SIGNAL. ADJUST |When adjusting throttle sensor
ADJUSTMENT IT TO THE SPECIFIED VALUE BY ROTATING THE | initial position.

SENSOR BODY UNDER THE FOLLOWING
CONDITIONS.

« IGN SW “ON”

« ENG NOT RUNNING

« ACC PEDAL NOT PRESSED

IGNITION TIMING

« IGNITION TIMING FEEDBACK CONTROL WILL BE

When adjusting initial ignition

ADJUSTMENT HELD BY TOUCHING “START". AFTER DOING SO, {timing.
’ ADJUST IGNITION TIMING WITH A TIMING LIGHT
BY TURNING THE CRANK ANGLE SENSOR.
AAC VALVE SET ENGINE RPM AT THE SPECIFIED VALUE UN- | When adjusting idle speed.
ADJUSTMENT

DER THE FOLLOWING CONDITIONS.
. ENGINE WARMED UP '
« NO-LOAD

SELF-DIAGNPSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CRANK ANGLE |[SENSOR~*

« Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

« Either 1° or 180° signal is not input often enough
while the engine speed is higher than the specified

rpm.

. Harness and connector
(if harness and connector are
normal, replace crank angle
sensor.)

AIR FLOW METER

« The air flow meter circuit is open or shorted.
(An abnormally high or low voitage is entered.)

« Harness and connector
(If harness and connector are
normal, replace air flow
meter.) ‘

ENGINE TEMP SENSOR

« The engine temperature sensor circuit is open or
shorted.
(An abnormally high or low output voltage is entered.)

« Harness and connector
« Engine temperature sensor

IGN SIGNAL-PRIMARY*

« The ignition signal in primary circuit is not entered
during engine cranking or running.

« Harness and connector
« Power transistor unit

THROTTLE SENSOR

« The throttle sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

. Harness and connector
« Throttle sensor

AIR TEMPERATURE SENSOR

» The air temperature sensor circuit is open or shorted.
(An abnormally high or iwo voltage is entered.)

« Harness and connector
« Air temperature sensor

*: Check items causing a malfunction of crank angle sensor circuit first, if both "CRANK ANGLE SENSOR” and “IGN SIGNAL-
PRIMARY” come out at the same time.
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- DATA MONITOR MODE

Remarks:
« Specification
« Specificatio

* Specification data may not be directly relat
i.e. Adjust ignition timing with a timing light b
pite of the ignition timing not being adjusted to the spec
the E.C.U. according to the signals input from the crank angle sensor and other ignition timing related sensors.

data in
lated by

data are reference values.
data are output/input values which are detected or supplied by the E.C.U. at the connector.
ed to their components signals/values/operations.
efore monitoring IGN TIMING, because the monitor may show the specification
ification data. This IGN TIMING monitors the data calcu-

~Consuit (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

CAS, RPM (REF)

« Tachometer: Connect

« Run engine and compare tachometer indication with the

CONSULT value.

Almost the same speed as

the CONSULT value.

Harness and connector
Crank angle sensor

{

|

AIR FLOW MFR

« Engine: After warming up,

idle the engine -
« A/C switch “OFF”
« Shift fever “N”

idie

1.3-1.8V

2,000 rpm

1.7 -2V

Harmess and connector
Air flow meter

ENG TEMP SEN

« Engine: After warming up

More than 70°C (158°F)

Harness and connector
Engine temperature

- sensor

0 - 0.3V « Approx. 0.6 -

Harness and connector

EXH GAS SEN 1oV .
. . Maintaining engine speed at : « Exhaust gas sensor
E e —

R F/C MNT « Engin ' After warming up 2,000 pm LEAN «— RICH . - Intake air leaks R

Changes more than 5 times Ini
. « Injectors
during 10 seconds.
SEN |° Turn drive wheels and compare speedometer indication Almost the same speed as | o Harness and connector

the CONSULT value

CAR SPEED

with the CONSULT value

Vehicle speed sensor

Battery o

BATTERY VOLT » Ignition switch: ON (Engine stopped) 11 - 14V « E.C.U. power supply
. circuit
. - . Throttle valve fully closed .45 - 0. « Harness and connector
THROTTLE SEN | gnition switch: ON ve Ty olose 045 - 055V . Throttle sensor
(Engine stopped) Throttle valve fully opened Approx. 4.0V . Tm';’r‘\’fﬂe sensor adjust-
. 20°-60° C « Harness and connector
INT/A TEMR SE « Engine: After warming up (68 - 140°F) « Intake air temperature
sensor
START SIGNAL |« Ignition switch: ON — START OFF — ON « Harness and connector
» Starter switch
Throttle valve: ON « Harness and connector
IDLE POSITION « Ignition switch: ON \dle position . Throttle sensor
(Engine stopped) Throttle valve: OFF « Throttle sensor adjust-
Slightly open - ment
AIR CONDISIG . Engine: After warming up, | A/C switch "OFF" OFF . Harness and connector
idle the engine | A/C switch “ON” ON » Air conditioner switch .
NEUTRAL BW | Ignition switch: ON Shift lever in neutral ON » Hamess and connect.
{ Except above OFF « Neutral switch
§ - n
| . Steering wheel in neutral
owisT SléNAL . Engine: After warming up, | (forward direction) OFF » Hamess and connector
‘ idle the engine The steering wheel is » Power steering oil
turned ON pressure switch
. Engine: After warming up Harness and connector
: Ial 4 -3 . ¢
INJ PULSE « A/C switch “OFF” ¢ 24 - 3.6 msec « Injector
« Shift lever “N” 2000 rom 1.9 - 3.2 msec « Air flow meter
« No-load ' P ' R « Intake air system

JRENSSSRSN—— S . - W B
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TROUBLE DIAGNOSES

Consult (Cont’d)
CHECK ITEM WHEN
) idle 10° B.T.D.C. Harness and connector
IGN TIMING ditto 2,000 rpm More than 25° B.T.D.C. Crank angle sensor
) idle 20 - 40% Hamess and connector
AAC VALVE ditto 2,000 P — . AAC. valve
» Harness and connector
« Injectors
. . Maintaining engine speed at } o « Air flow meter
A/F ALPHA « Engine: After warming up 2,000 rpm 75 - 125% » Exhaust gas sensor
« Canister purge line
« Intake air system
« Harness and connector
AIR COND RLY « Air conditioner switch OFF — ON OFF —» ON « Air conditioner switch
: Air conditioner relay
« Ignition switch is turned to ON (Operates for 5 seconds)
« Engine running and cranking ON Harness and connector
FUEL PUMP RLY « When engine is stopped (stops in 1.0 seconds) Fuel pump relay
Except as shown above OFF
idle switch Les than ON
ON 4,000 rpm H " .
S.C.V. CONTROL T Less th amness and connector
sgLENom VALVE |* The engine is running \dle switch | 2,800 r:r: ON + S.C.V. control solenoid
OFF More than OFF valve
4,000 rpm
Harness and connector
V/SOL CNT AlV « Engine: after warming up idle or deceleration ON A.LV. control solenoid
valve
AR -
¢ E\;‘glgvevi t:h Erov;;r?mng ue idle ON « Harness and connector
EGR CONT SV : Shift lever “N” - E.G.R. & canister con-
2,000 rpm OFF trol solenoid vaive
« No-load

EF & EC-50



TROUBLE DIAGNOSES

ACTIVET

Consult (Contd)

EST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

TEST

« Engine: Return to the original trou-
ble condition

« Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Exhaust gas sensor

AAC/V OPENING

Engine: After warming up, idle the
engine. ‘

Engine speed changes according to

« Hamess and connector

TEST « Change the AAC valve opening the opening percent. « AAC valve
percent using CONSULT.
« Engine: Return to the original trou- ‘ Harness and connector
ENGINE TEMP ble condition If trouble symptom disappears, see * Enai "
TEST « Change the engine coolant temper- | CHECK ITEM. e temperafure sensor
ature using CONSULT. » Fuelinjectors
« Engine: Return to the original trou-
ble condition . : ‘
IGN TIMING [TEST |+ Timing light: Set g:g‘é?('e;g‘np”m disappears, s8e | A giust initial ignition timing
« Retard the ignition timing using :
CONSULT.
« Ignition switch: ON _
EGR CONT SOL/V |+ Tum solencid valve “ON" and Each solenoid valve makes an oper- |+ Hamess and connector
TEST “QFF" with the CONSULT and lis- | ating sound. « Solenoid valve
ten to operating sound.
« Ignition switch: ON
AlV CONT SOL « Tum solenoid valve “ON” and Each solenoid valve makes an oper- |+ Hamess and connector
VALVE “OFF” with the CONSULT and lis- | ating sound. « Solenoid vaive

ten to operating sound.

SWIRL CONT SOL |«

Ignition switch: ON
Tum solenoid valve “ON” and

Each solenoid valve makes an oper-

« Harness and connector

VALVE “OFF" with the CONSULT and lis- | ating sound. « Solenoid valve
ten to operating sound.
» Engine: After warming up, idie the » Hamess and connector
engine. + Compression
POWER BALANCE |+ A/C switch “"OFF" . . « Injectors
TEST « Shift lever “N” Engine runs rough or dies. « Power transistor
« Cut off each injector signai one at a « Spark plugs
time using CONSULT. « Ignition coil
SELF-LEARN « In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching
CONT TEST “CLEAR” on the screen.

EF & EC-51



TROUBLE DIAGNOSES

diagnosis

:
Consulit (Cont’d)
FUNCTION TEST MODE
F”Nc:‘f:a TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
| e Ignition switch: ON
SELF-DIAG RE- (Engine stopped) _ -
SULTS . Displays the results of self- + Objective system

« Ignition switch: ON
(Engine stopped)

« Harness and connector

. « Idle switch circuit is tested | 1 hrottie valve: opened OFF . Throttle sensor (Idie switch)
IDLE POSITION when throttie is opened and ‘ » Throttle sensor (Idle switch)
(IDLE SWITCH closed fully. (“IDLE POSI- adjustment
CIRCUIT) TION” is the test item name « Throttle linkage

for the vehicles in which Throttle valve: closed ON « Verify operation in DATA
idle is selected by throttie MONITOR mode.
sensor.)
. Ignition switch: ON « Harness and connector
(Engine stopped) Range (Throttle valve fully » Throttle sensor
THROTTLE L More than |, Throttle sensor adjustment
« Throttle sensor circuit is opened — Throttle vaive fully . .
SENSOR CKT . 3.0V « Throttle linkage
. tested when throttle is closed) . o
opened and closed fully « Verify operation in DATA
e ‘ MONITOR mode.
« Ignition switch: ON
(Engine stopped) OUT OF N/P-RANGE OFF « Harness and connector
NEUTRAL SW . N .
CIRCUIT « Neutral switch circuit is . Neutral switch
tested when shift lever is IN N-RANGE ON IS Linkage
manipulated.
« lgnition switch: ON H q '
(Engine stopped) . Fj,r?ess and connector
FUEL PUMP «» Fuel pump circuit is tested | There is pressure pulsation on the fuel ¢ F el pump |
CIRCUIT by checking the pulsation in |feed hose. » Fuelpump relay
« Fuel filter clogging
fuel pressure when fuel Fuel level
tube is pinched. o Fuetieve
« lgnition switch: ON
(Engine stopped) i .
EGR CONT . EGR control S/V circuit is The solenoid valve makes an operating e Harness and connector
sound every 3 seconds.

S/V CIRCUIT

tested by checking solenoid
valve operating noise.

« EGR control solenoid valve

EF & EC-52



TROUBLE DIAGNOSES
Consult (Cont’'d)
FUNCTION TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)

TEM

START SIGNAL

ignition switch: ON —
START

Start signal circuit is tested
when engine is started by
operating the starter. Bat-

tery voltage and water tem- Start signal: OFF — ON

Harness and connector

CIRCUIT perature before cranking, « Ignition switch
and average battery :
voltage, air flow meter out-
put voltage and cranking
speed during cranking are
displayed.
« Ignition switch: ON
(Engine running) _ ‘| Locked position ON . Hamness and connector
PW/ST SIGNAL |*® :; (;:':; ;f::r;‘ge:';iu“v:;ea ' « Power steering oil pressure
CIRCUIT ) N switch
- is rotated fully and then set . . -
to a straight line running Neutral position OFF « Power steering oil pump
position.
» lgnition switch: ON Harness and connector
SWIRL CON- (Engine running) : + namess and conne
. N The swirl control actuator moves every 3 |, Swirl control solenoid valve
TROL S/VICIR- |, Swirl control S/V circuit is .
. . seconds. « Swirl control actuator
CUIT tested by checking swirl Vacuum hose
control actuator operation. ¢
: . Vehicle speed sensor circuit Harness and connector
CAR SPEED is tested when vehicle is Vehicle speed sensor input signal is ° Veh?cl:ssa ed sens
SEN CIRGQUIT running at a speed of 10 greater than 4 km/h (2 MPH) * pe or

km/h (6 mph) or higher.

Electric speedometer

IGN TIMING ADJ

After warming up, idle the
engine.

Ignition timing adjustment is
checked by reading ignition
timing with a timing light
and checking whether it
agrees with specifications.

on the screen.

The timing light indicates the same value

Adjust ignition timing (by
moving crank angle sensor
or distributor)

Crank angle sensor drive
mechanism

MIXTURE RA-
TIO TES|T

After warming-up, maintain-
ing engine speed at 2,000
rpm.

Air-fuel ratio feedback cir-
cuit (injection system, igni-
tion system, vacuum
system, etc.) is tested by
examining the exhaust gas
sensor output at 2,000 rpm
under non-loaded state.

L]

*

INJECTION SYS (injector

fuel pressure regulator, har-
ness or connector)
IGNITION SYS (Spark plug,
power transistor, ignition
coil, harness or connector)
VACUUM SYS (Intake air
leaks)

Exhaust gas sensor circuit
Exhaust gas sensor opera-
tion

-Fuel pressure high or low

Air flow meter

EF & EC-53



FUNCTION TEST

TEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
« After warming up, idle the
engine. A/C switch “OFF",
hght switch O.F F «» Injector circuit (Injector, ha
« Injector operation of each
. . ness or connector)
cylinder is stopped one af- Difference in engine rpm is greater than Ignition circuit (Spark plu
POWER BAL- ter another, and resultant gine pm 1 9 -9 it (Spark pug,
. . .. |25 rpm before and after cutting off the power transistor, ignition
ANCE change in engine rotation is |, . . .
> injector of each cylinder. coil, harness or connector)
examined to evaluate com- .
. . + Compression
bustion of each cylinder. Valve timin
(This is only displayed for * 9
models where a sequential
injection system is used.)
» After warming up, idle the
engine. A/C switch “OFF”, ¢ Zirgessl ?d connector
light switch “OFF” Difference in engine rpm is greater than |° Air av:s; e restriction be
AAC VALVE . AAC valve system is tested | 150 rpm between when valve openingis |° tweZn airginlet Zn d AAC
SYSTEM by detecting change in en- | at 80% (102 steps) and at 20% (25

gine rpm when AAC valve
‘opening is changed to 0%,
20% and 80%."

steps).

valve.
« IAS (ldie adjusting screw)
adjustment

EF & EC-54
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r’ ] projection
ﬁ
. Protector

Orange

SEFT725H
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Brea? U SEF291H

inspec

Perform E.C.U. in-
" put/output signai

replacement.

tion before

OLD ONE

s

LE.D.

~ -

—HCHECK—

~ ~
7 1\

L Check engine
light

SEF621K

Diagnostic Procedure

CAUTION:

1. Before connecting or disconnecting the E.C.U. harness
connector to or from any E.C.U., be sure to turn the ignition
switch to the “OFF” position and disconnect the negative
battery terminal in order not to damage E.C.U. as battery
voltage is applied to E.C.U. even if ignition switch is turned
off. Failure to do so may damage the E.C.U.

2. When connecting E.C.U. harness connector, tighten secur-
ing bolt until orange projection is in line with connector
face.

3. When connecting or disconnecting pin connectors into or
from E.C.U., take care not to damage pin terminals.

4. Make sure that there are not any bends or breaks on E.C.U.
pin terminal, when connecting pin connectors.

5. Before replacing E.C.U., perform E.C.U. input/output signal
inspection and make sure whether the E.C.U. unit functions
are properly or not. (See page EF & EC-155.)

6. After performing this “Diagnostic Procedure”, perform E.C.

C.S. self-diagnosis and driving test.

EF & EC-55



Solenoid valve

Harness connector
or solenoid valve

Circuit tester Q

SEF589D

7/ ok

—— B . . 4

7. When measuring E.C.U. controlled components supply
voltage with a circuit tester, separate one tester probe from
the other.
if the two tester probes accidentally make contact with
each other during measurement, the circuit will be shorted,
resulting in damage to the control unit power transistor.

EF & EC-56



TROUBLE DIAGNOSES

Basic Inspection

SEF1421

BEFORE STARTING.

1. Check service records for any recent

repairs that may indicate a related

problem, or the current need for

scheduled maintenance.

2. Open engine hood and check the
following:

o Harness connectors for proper con-
nections

e Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,
pinches, and cuts

Y

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the diagnostic '
connector and select “ENGINE” from

the menu. (Refer to page EF & EC-46.)

CHECK IGNITION TIMING.
Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Refer to page EF & EC-28.)
ignition timing:
10°+2° B.T.D.C.

‘ R
DOES ENGINE START? No
Yes
a v
N.G.

Goto & .

OK.

(Go to (& on next page.)

SEF2B4G

EF & EC-57

Adjust ignition timing by
turning crank angle
sensor.




TROUBLE DIAGNOSES

B IGN TIMING ADJ B []

IGNITION [TIMING FEEDBACK
CONTROY WILL BE HELD BY
TOUCHING START

AFTER DOING SO. ADJUST
IGNITION [TIMING WITH A
TIMING L|GHT BY TURNING
THE CRANK ANGLE SENSOR.

START ]

EEF128

Throttle sensor

~

harness connector
N\
EEF129

8 THROTTLE SEN ADJ B[]
% %% ADJ MONITOR % % %

THROTTUE SEN 052V
= == =L MONITOR = = =
CAS-RPM (REF) Orpm

IDLE POSITION ON

EEF130

EEFO11

Basic Inspection (Cont'd)

®

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
1. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
2. When touching “START”,
does engine rpm fall to
750+ 50 rpm (in “N” posi-
tion)?
OR

No

_ | Adjust engine rpm by

When disconnecting throttle sen-
sor harness connector, does en-
gine rpm fall to 750+ 50 rpm (in
“N"” position)?

Yes

6] ¥

CHECK THROTTLE SENSOR IDLE

POSITION.

1. Perform “THROTTLE SEN.

ADJ” in “WORK SUPPORT”
mode.

2. Check that output voltage of
throttle sensor is 0.35 to
0.65V. (Throttle valve fully
closes.) and “IDLE POSI-
TION™ stays “ON".

OR

turning idle adjusting
SCrew.

Measure output voltage of throt-
tle sensor using voltmeter, and
check that it is 0.35 to 0.65V.
(Throttle valve fully closed.)

=

(Go to on next page.)

EF & EC-58

1. Adjust output voltage
by rotating throttle
sensor body.

2. Disconnect throttle
sensor harness con-
nector for a.few sec-
onds and then recon-
nect it.

3. Confirm that “IDLE
POSITION” stays
“ON”.




TROUBLE DIAGNOSES

#MONITOR «NO FAIL [ ]

iD
Al
NE

STi\ RT

E POSITION
COND SIG
UTRAL SW

Basic Inspection (Contd)

|

SIGNAL  OFF
ON
OFF

ON

RECORD |

EEF131

EEF012

FA

SELF-DIAG RESULTS W []
LURE DETECTED

TIME

CHECK SWITCH INPUT SIGNAL.

Select the following switches in
“DATA MONITOR” mode, '
a) Start signal,
b) idle position,
¢) Air conditioner signal,
d) Neutral (Parking) switch,
and check the switches’ ON-
OFF operation.

OR

N.G.

®

Remove E.C.U. from front floor
pane! and check the above
switches’ ON-OFF operation
using voltmeter at each E.C.U.
terminal.

* Switch

Condition Voltage (V)

Start
signal

IGN

IGN
START

ON 0 — Battery

voltage

Idle

position

Accelerator
pedal released
Accelerator 0—~8-12v
pedal fully de-
pressed

A/C

NO SELF DIAGNOSTIC
FAILURE INDICATED.

FURTHER TESTING MAY
BE REQUIRED. **

ERASE | PRINT |

AC .
signal

AC
OFF ON
(Engine running)

Battery voltage
-0

Neutral
(Park-
ing
switch)

Shift lever is
Neutral position

—

Except Neutral

0 - 6.7V

EEF132

position

A

\ |/

~ e

—HCHECK-

e ~
7 1\

Check engine
tight

O.K.

READ SELF-DIAGNOSTIC RESULTS.

1.

Perform “SELF-DIAG RE-

SULTS” mode.

2. Read out self-diagnostic
results.

3. Is a failure detected?

OR

Yes

Repair or replace the
| malfunctioning switch or
its circuit.

»

SEF621K

@1.

- 2. Count the number of RED

Set “Self-diagnostic results
mode” in Mode Il. (Refer to
page EF & EC-45.)

L.E.D. or check engine light
flashes and read out the
codes.

3. Are the codes shown?

No

INSPECTION END

EF & EC-59

Go to the relevant in-
spection procedure.




> adjustment. (See page

Check fast idle cam

EF & EC-167.)

Discover air leak loca-
tion and repair.

EF & EC-60

Repair throttle linkage or
sticking of throttle vaive.

TROUBLE DIAGNOSES
] Diagnostic Procedure 1 — High Idling after
Warm-up
CHECK FAST IDLE CAM. Yes
Does fast idie cam keep cam follower
lever released?
No
SEF975K y
CHECK INTAKE AIR LEAK. Yes
1. Select “SELF-LEARNING
BACTVETEST R[] CONT” in “ACTIVE TEST”
SELF-LEARN 100% mode.
CONTROL 2. Clear the self-learning control
— — =L MONITOR = == = coefficient by touching
CAS-RPM (REF) 812rpm “CLEAR".
ENG TEMP SEN 93°C ; N
ExH GAB SEN 091V 3. Does the engine _speed drop?
AF ALPHA [ 102% OR
U 1. Disconnect exhaust gas sen-
CLEAR J @ sor harness connector,
EEF133 2. After racing engine at 2,000
rpm under no-load for about
30 seconds, does the engine
: - speed drop?
DISCONNECT No
Exhaust gas 1 {t= 2\\\“ Vi /,? 47
sensor ] :\ =5 || CHECK THROTTLE LINKAGE. N.G.
— P - 1. Check that throttle linkage moves
{.:%:.j ol 0—' ¥6 - smoothly.
2. Confirm that throttle valve both fully -
SEF375l opens and fully closes.
O.K.
i \4
INSPECTION END



TROUBLE DIAGNOSES

CA L

DISCONNECT
\i/
/N
T
(B
)
SEF307G

Diagnostic Procedure 2 — Hunting

CHECK EXHAUST GAS SENSOR.
When disconnecting exhaust gas sen-
sor harness connector, is the hunting
fixed?

Yes

| Check exhaust gas

CAS-RPM (REF)
AIR FLOW MTR
AAC VALVE

BACTWVETESTE [ ]|

%* X ¥ POWER BALANCE * ¥ %
=i= == MONITOR = = =

825rpm
183V
26%

b

BN EREN

[]DDD START

TEST

EEF135

No

¥

PERFORM POWER BALANCE TEST.

1. Perform “POWER BAL-
ANCE” in “ACTIVE TEST”
mode.

2. is there any cylinder which
does not produce a momen-

tary engine speed drop?
OR

No

sensor. (See page EF &
EC-124.)

| Goto Y .

Injector hat

%

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?

SEF1561

Yes

Y

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

EEF137

O.K.

4] y

CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
mabnifold hose, does the engine speed

Yes

R Repair or replace spark 1
1 plug(s).

j

Discover air leak loca-

rise?
l No

(Go to (& on next page.)

EF & EC-61

| tion and repair.




Diagnostic Procedure 2 — Hunting (Cont’d)

®

|

777>)

CHECK E.G.R. CONTROL VALVE, N.G. . | Repair or replace.
Check E.G.R. control valve for sticking. :

O.K.

\d

SEC547A INSPECTION END

EF & EC-62



TROUBLE DIAGNOSES

[ KA24E

SEC547A

Diagnostic Procedure 3 — Unstable Idle

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. control valve for sticking.

N.G.

Repair or replace.

OWER BALANCE * ¥ ¥
= MONITOR = = =
CAS-RPM (REF)
AIR FLDW MTR
AAC VALVE

IACTNE TESTE []

826rpm
183v
26%

[ JEIEE ﬂﬁ
D[]DD START

EEF135

oK.

A

PERFORM POWER BALANCE TEST.
1. Perform “POWER BAL-

ANCE” in “ACTIVE TEST”
mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

Goto @ .

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary .
engine speed drop?

£

Injector harness
connector

Yes

v

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Ignition switch ON. (Do not start
engine.)

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No

_ | Check injector(s) and

Yes

v

lgvvvition wire
AN
- Spark plug
¢ AN
i

SEF282G

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

N.G.

| circuit(s).

Check ignition coil,

=

(Go to (& on next page.)

EF & EC-63

| power transistor and

their circuits, (See page
EF & EC-111.)
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‘Diagnostic Procedure 3 — Unstable Idie

(Cont'd) @

|

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

O.K.

6] {

B

Pressure
gauge

EEF139

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Re- -
fer to page EF & EC-166.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)

N.G.

_ | Repair or replace spark

plug(s).

lo‘K.
.

MIXTUI

ACCELERA|
AND HOLQ
START

RE RATIO TEST

TE TO 2000 RPM
THEN TOUCH

2000 2200

[ nexT |

START |

EEF140

CHECK EXHAUST GAS SENSOR.
1. Start engine and warm it up
@ sufficiently.

2. Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode.

OR

N.G."

Check fuel pump and
circuit.

% MONITOR

CAS-RPM (REF)
M/R F/C MNT

wNO FAIL [ ]

2000rpm
RICH

i RE

dORD ]

EEF141

. See “M/R F/C MNT” in
“DATA MONITOR” mode.
2. Maintaining engine at 2,000
rpm under no-joad (engine is
warmed up sufficiently.),
check that the monitor fluctu-
ates between “LEAN” and
“RICH"” more than 5 times
during 10 seconds.

S~ e
—HCHECK-
Ve ~

72BN

Check engine
light

SEF621K

RICH-LEAN-RICH—
1 time Wmes
LEAN-RICH.......
OR

. Set “Exhaust gas sensor
monitor” in the self-diagnostic
Mode il. (See page EF & EC-
45)

2. Maintaining engine at 2,000

rpm under no-load, check to

make sure that the RED

L.E.D. on the E.C.U. or the

check engine light on the in-

strument panel goes ON and

‘OFF more than 5 times dur-

ing 10 seconds.

lo.K.

(Go to on next page.)

EF & EC-64

_| Replace exhaust gas
| sensor.




TROUBLE DIAGNOSES

~
EEF137

Diagnostic Procedure 3 — Unstable Idie

(Cont’d)

a |

'CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake
manifold hose does the engine speed
rise?

Yes

No

El y

GN TIMING ADJ B[]
NDITION SETTING —

gepsack: HOLD

— MONITOR = = =
"M (REF) 762rpm
VIING 158TDC
DSITION ON

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “IGN TIMING ADJ”
in “WORK SUPPORT"” mode.
2. Can you set engine rpm at
750+ 25 rpm (in “N” position)
by turning idle adjusting
screw? .
OR

No

Discover air leak loca-
tion and repair.

harness connector

W\ \MEF4BOC

. Disconnect throttle sensor
harness connector.

2. Can you set engine rpm at

750+ 25 rpm (in “N” position)

by turning idle speed adjust-

ing screw?

Yes

IE \4

EEF143

CHECK COMPRESSION PRESSURE.
e Check compression pressure,
Standard:
kPa (bar, kg/cm?, psi)/300 rpm
1,196 (11.96, 12.2, 173)
Minimum: :
kPa (bar, kg/cm?, psiy300 rpm
883 (8.83, 9.0, 128)
Difference between each cylinder:
. kPa (bar, kg/cm?, psi¥300 rpm
98 (0.98, 1.0, 14) :

N.G.

Check for 1AS clogging
or throttie valve

clogging.

OK.

A4

CHECK E.C.U. HARNESS
CONNECTOR.

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har- -

N.G.

Check pistons, piston
rings, valves, valve
seats and cylinder head
gaskets.

COMPRESSION

PRESSURE

EEF144

ness connector.
O.K.

TRY A KNOWN GOOD E.C.U.x

Repair or replace. .

Trouble is fixed.

\d

\4

INSPECTION END

Trouble is not fixed.

Replace E.C.U.

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-65



TROUBLE DIAGNOSES

SEF380!

'CHECK BATTERY AND STARTER.
Check battery and starter condition.
(Refer to EL section.)

N.G.

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

Repair or replace.

OK.

v

CHECK FUEL PRESSURE.

S

Pressure

i

EEF146

Fast idle
cam

Cam
follower
lever

_—

»

_
|
I:
|

Throttle
valve

SEF044H

-

S,

-
S

1. Pinch fuel feed hose with fingers.
2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

R Check fuel pump and

Yes

4

CHECK FAST IDLE CAM.
When the engine is cold, does fast idie

cam keep cam follower lever in posi-
tion?

No

circuit. (See page EF &
EC-135,)

Check fast idie cam

Yes

4] \d

CHECK A.A.C. VALVE.

Yes

adjustment. (See page

EF & EC-167.)

When pressing accelerator pedal fully,
you can start the engine. ’

'SEF3821

lNo

(Go to (& on next page.)

EF & EC-66

N Check A.A.C. valve and

circuit. (See page EF &
EC-141.)




TROUBLE DIAGNOSES

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

ignition wire

Spark plug

SEF282G

_ | Check injector(s) and

SEF156l

" circuit(s).

N Check ignition coil,

| power transistor and
their circuits. (See page
EF & EC-111))

Repair or replace spark

(Cont’d)
®
CHECK INJECTOR. No
1. Remove distributor from engine.
{Crank angie sensor harness con-
nector should remain connected.)
2. Disconnect ignition wires.
3. Tumn ignition switch ON. (Do not
start engine.)
4. When rotating distributor shatft slowly
by hand, does each injector make an
operating sound?
Yes
6] 4
CHECK IGNITION SPARK. N.G.
1. Disconnect ignition wire from spark
plug.
2. Connect a known good spark plug to
the ignition wire,
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK.
Y
CHECK SPARK PLUGS. N.G.
Remove the spark plugs and check for
fouling, etc.
oK
B
CHECK E.C.U. HARNESS N.G.

CONNECTOR.

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

plug(s).

Repair or replace.

lO.K.

(Go to on next page.)

EF & EC-67




piagnostic Procedure 4 — Hard to Start or
impossible to Start when the Engine is Cold

(Cont’d)

. |

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

N.G.

Repair or replace.

O.K.

4

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

»| Replace E.C.U.

Trouble is not fixed.

Y

INSPECTION END

%: E.C.U. may be the cause of a problem, but this is rarely the ,c;a\s';é'. o

EF & EC-68



TROUBLE DIAGNOSES

EEF146

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

Yes

3

Pressum\\\\\

EEF147

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Can you start engine?

Yes

Y

Check fuel pump and
circuit. (See page EF &
EC-135.)

No

\

SEF326K

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.) :

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

Check fuel properties.

Yes

Y

Ignition wire

Spark plug

SEF282G

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug. ' ‘

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

N.G.

Check injector(s) and
circuit(s).

lO.K.

(Go to & on next page.)

'EF & EC-69

Check ignition coil,
power transistor and
circuits. (See page EF &
EC-111.))




Dlagnostlc Proced_ure 5 — Hard to Start or
Impossible to Start when the Engine is Hot
(Cont’d)

@
| |
CHECK E.C.U. HARNESS N.G. | Repair or replace.

CONNECTOR.

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

OK.
E . Yy

CHECK E.C.U. POWER SUPPLY AND  {N.G. | Repair or replace.

A 4

GROUND CIRCUIT.
Refer to page EF & EC-99.

O.K.

Trouble is fixed.

\4
TRY A KNOWN GOOD E.C.U.x Replace E.C.U.

y

Trouble is not fixed.

Y

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-70



TROUBLE DIAGNOSES

KA24E

BAT

4

~

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

CHECK BATTERY AND STARTER.

N.G.

Check battery and starter operation.
(Refer to EL section.)

O.K.

v

p SEF380I
\ /’\)Pressure §w
) | \ ‘regula&or ~—
M=l ,
NSNS
Pi/nch ‘ IS
” N

7

CHECK FUEL PRESSURE. No

Repair or replace.

1. Pinch fuel feed hose with fingers.
2. When cranking the engine, is there
any pressure on the fuel feed hose?

Yes

Y

CHECK INJECTOR FOR LEAKAGE. Yes

Check fuel pump and
circuit. (See page EF &
EC-135.)

When pressing accelerator pedal fully,
can you start the engine.

EEF146
N A )
N @ 3

No

'
CHECK INJECTOR. No

Check injector(s) for l
leakage.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft siowly
by hand, does each injector make an
operating sound?

SEF326K

lYes

(Go to A on next page.)

EF & EC-71

Check injector(s) and ‘
circuit(s).




TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Hard to Start or

ignition wire

Spark plug

(Cont'd)
®

CHECK IGNITION SPARK.
1. Disconnect ignition wire from spark

plug.

SEF282G || 2. Connect a known good spark plug to

the ignition wire.

SEF1561

3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.

N.G.

impossible to Start under Normal Conditions

O.K.

6] v

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

Check ignition coil,
power transistor and
circuits. (See page EF &
EC-111.)

Y

OK.

SEC547A

v

CHECK E.C.U. CONTROL. VALVE.
Check the E.G.R. control valve for
sticking.

N.G.

Repair or replace spark
plug(s).

A4

O.K.

8] Y

CHECK E.C.U. HARNESS
CONNECTOR. Check the E.C.U. pin

terminals for damage or poor connec-
tion of E.C.U. harness connector.

N.G.

Repair or replace.

Y

O.K.

E v

-CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

Repair or replace.

N.G.

Repair or replace.

O.K.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

\d

Trouble is not fixed.

v

Replace E.C.U.

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-72



TROUBLE DIAGNOSES

Diagnostic Procedure 7 — Hesitation when the
Engine is Hot

CHECK FUEL VAPOR. Yes Check fuel propetties.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

No

4

CHECK CANISTER PURGE. Yes Check purge and vac-

Purge{o{ \\ S 1. Disconnect canister purge line hose “1 uum fine.
‘ A and piug hose.
\ 2. Perform cruise test.
: = \ 3. Does the hesitation disappear?
/\r /
| de

No
- . \ 4 .
o ‘ CHECK FOR INTAKE AIR LEAK. Yes Discover air leak loca- 1

When pinching cylinder block to intake tion and repair.

Activated cartion ‘\\ "t manifold hose, does the engine speed
canister EEF148 || rise?

No

Y
INSPECTION END

EF & EC-73



Diagnostic Procedure 8 — Hesitation when the
Engine is Cold
CHECK SPARK PLUGS. N.G. | Repair or replace spark

Remove spark plugs and check for | plug(s).
fouling, etc.

O.K.

v
CHECK FOR INTAKE AIR LEAK. Yes Discover air leak loca-
When pinching cylinder block to intake ~ | tion and repair.

manifold hose, does the engine speed
rise?

SEF156!

No

. Trouble is fixed.

TRY A KNOWN GOOD AIR FLOW —»] Replace air flow meter.
METER. :

Trouble is not fixed.

v
CHECK FOR INTAKE VALVE
DEPOSITS. .

If there are deposits on intake valves,
ciean them.

~
EEF137

Y

INSPECTION END

EF & EC-74




TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

. | Repair or replace spark

O.K.

v

AND

MIKTURE RATIO TEST
ACCELERATE TO 2000 RPM
. START

HOLD THEN TOUCH

2000 2200

[ ~ed_|[_START ]

EEF140

CHECK EXHAUST GAS SENSOR.
1. Start engine and warm it up
@ sufficiently.
2. Perform “MIXTURE RATIO
TEST” in “FUNCTION
TEST” mode.
OR

N.G.

| plug(s).

_| Replace exhaust gas

CAS.
M/R

«MANITOR «NO FAIL [}

RPM (REF})  2000rpm
F/C MNT RICH

RECORD |

EEF141

1. See “M/R F/C MNT” in
@ “DATA MONITOR” mode.
2. Maintaining engine at 2,000
rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN” and “RICH” more
than 5 times during 10
seconds.
RICH~LEAN-RICH-
1 time 2 times
LEAN-RICH.......
OR

—HCHECK-
e ~
7 1\

heck engine
light

SEF821K

@ 1. Set “Exhaust gas sensor
monitor” in the self-

diagnostic Mode 1i. (See
page EF & EC- 45.)

2. Maintaining engine at 2,000
rpm under no-load, check
that the RED L.E.D. on the
E.C.U. or the check engine
light on the instrument panel
goes ON and OFF more than
5 times during 10 seconds.

OK.

y

canister

..

5

n .
EEF148

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

sensor.

| Check purge and vac-

lNo

(Go to A on next page.)

EF & EC-75

"1 uum line,




~Diagnostic Procedure 9 — Hesitation under
Normal Conditions (Cont’d)
®

S

CHECK FOR INTAKE AIR LEAK. Yes .| Discover air leak loca-
When pinching cylinder block to intake tion and repair.

manifold hose, does the engine speed
rise?

No

4

INSPECTION END

EF & EC-76



TROUBLE DIAGNOSES |

Diagnostic Procedure 10 — Engine Stalls whe
Turning :
CHECK FUEL LEVEL. N.G.| Fill fuel tank with fuel.
Check to see that there is enough fuel -
in tank.
O.K.
‘ |
SEF386!
PERFORM POWER BALANCE TEST.  |No 1 Goto B.
@ 1. Perform “POWER BALANCE" -
acTveTESTE [] in “ACTIVE TEST" mode.
% % ¥ POWER BALANCE ¥ % ¥ 2. Is there any cylinder which
_c:A §: ;\.A MROEr;noa ;5 == does not produce a momen-
CAS- RPN \BED) Borem tary engine speed drop?
AAC VALVE 26% OR
h—q]_ When disconnecting each injector
BRG] s harness connector one at a time,
D[:‘DD START is there any cylinder which does
- not produce a momentary engine
‘ EEF135 speed drop?
Yes
!
) CHECK INJECTOR. No | Check injector(s) and
. /(C 1. Remove distributor from engine. | circuit(s).
injector harnes {Crank angle sensor harness con-
connector | nector should remain connected.)
® \ 2. Disconnect ignition wires.
1 3. Turn ignition switch ON. (Do not start
\ engine.) '
4. When rotating distributor shaft siowly
‘ by hand, does each injector make an
| "operating sound? :
~
= Cﬁ Yes
/ .
Click |
Click 3 . !
CHECK IGNITION SPARK. N.G.| Check ignition coil, power
(ia) 1. Disconnect ignition wire from spark | transistor and circuits.
plug. (See page EF & EC-111.)
2. Connect a known good spark plug to
7 ‘ "~ the ignition wire.
: SEF326K 3. Place end of spark plug against a
j . - suitable ground and crank engine.
. 4. Check for spark.
ignition wire l OK.
I (Goto & on next page.)
\ Spark piug
= <
L4 i N
SEF282G

EF & EC-77



TROUBLE DIAGNOSES L
Diagnostic Procedure 10 — Engine Stalls when

Turning (Cont’d)

®
l
CHECK FUEL PRESSURE. ' N.G.| Check fuel pressure regu-
1. Release fuel pressure to zero. (Refer lator diaphragm.

to page EF & EC-166.)
2. Install fuel pressure gauge and check
EEF139 fuel pressure.

At idle:
Approx. 226 kPa _
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is turned OFF to ON: '
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

O.K.

8 i

!
CHECK E.C.U. HARNESS CONNECTOR. |N.G.| Repair or replace.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

O.K.
'

CHECK E.C.U. POWER SUPPLY AND - | N.G.| Repair or replace.

GROUND CIRCUIT.

Refer to page EF & EC-99.

OK.

8] v "~ Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x | Replace E.C.U.

Trouble is not fixed.

_ v
INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-78




TROUBLE DIAGNOSES

PSS Diagnostic Procedure 11 — Engine Stalls when
§ the Engine is Hot
CHECK FUEL VAPOR. Yes | Check fuel properties.
1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.
3. Does the engine stall disappear?

EEF147 No
ACTIVE TESTR [ Y
PERFORM POWER BALANCE TEST. No | Goto

_*—* * P WER BALANCE:* _*_ 1 Perform “POWER BALANCE"

Pyt il in “ACTIVE TEST" mode.

AIR FLOW MTR - 1583V 2. s there any cylinder which

AAC VALVE zeﬁ does not produce a momen-

= _— “tary engine speed drop?

MR s | OR _
DE]DD START When disconnecting each injector |

harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

EEF135

Yes

!

CHECK INJECTOR. No [ Check injector(s) and
1. Remove distributor from engine. circuit(s).
/ (Crank angle sensor harness con-

nector should remain connected.)

eeras | | 2 Disconnect ignition wires.

3. Turn ignition switch ON. (Do not start
engine.)

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

=

(Go to A on next page.)

SEF326K

EF & EC-79




TROUBLE DIAGNOSES

Ignitig

n wire

Spark plug

N

Pressur \
o ]

EEF139

" Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot (Cont’d)
®

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4, Check for spark.

N.G.

O.K.
»

A

Check ignition coil, power
transistor and their
circuits. (See page EF &
EC-111.)

CHECK FUEL PRESSURE.
1. Release fue! pressure to zero. (Refer
to page EF & EC-166.) -
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is tumed OFF to ON:
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

-1 Check fuel pressure regu-

C.K.

(6 '

lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

oK.

!

Repair or replace.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

-1 Repair or replace.

O.K.

8]
v

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

_ | Replace E.C.U.

Trouble is not fixed.

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-80



TROUBLE DIAGNOSES [KAZeE ]

Diagnostic Procedure 12 — Engme Stalls when
the Engine is Cold
Fasr idle —" CHECK FAST IDLE CAM. No | Check fast idle cam
When the engine is cold, does fast idle " | adjustment. (See page EF
Cam i ition? -
tollower 1 : cam keep follower lever in position” & EC-167).
lever \ ) Yes
12
v ! \——— Throttle
valve SEF044H A4
_ CHECK A.A.C. VALVE. N.G.| Check A.A.C. valve and
When the engine is cold, can you start 7] circuit. (See pages EF &
A the engine when pressing accelerator EC-141.)
EIN & Q\ i | pedal fuliy?
Y 0K
N < . -
\ v
| PERFORM POWER BALANCE TEST. NG| Goto [ .
n . 1. Perform “POWER BALANCE” [~
N in “ACTIVE TEST” mode.
SEF3821 2. Is there any cylinder which
does not produce a momen-
BACTWVETESTE [ tary engine speed drop?
OR
;*:_ﬁwﬁgrﬁﬁé‘;NiE;*E @ When disconnecting each injector
CAS4RPM (REF) 825rpm harness connector one at a time,
AR IO TR 128y is there any cylinder which does
w not produce a momentary engine

—
[Z)E{_'] TeST speed drop?
O il oK.

EEF135 v
CHECK INJECTOR. N.G.| Check injector(s) and
1. Remove distributor from engine. " | circuit(s).

{Crank angle sensor harness con-

nector should remain connected.)

/| | 2. Disconnect ignition wires.

3. Tum ignition switch ON. (Do not start
engine.)

/ 4. When rotating distributor shaft slowly

Injector harng
conpector

by hand, does each injector make an
operating sound?

36 lO.K.

(Go to ® on next page.)

SEF326K

EF & EC-81



TROUBLE DIAGNOSES _
Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont’d)

®

ignition wire
CHECK IGNITION SPARK. N.G.| Check ignition coil, power
'S Spark plug 1. Disconnect ignition wire from spark transistor and circuits.
- plug. (See page EF & EC-111.)
4 i N 2. Connect a known good spark plug to
SEF282G the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
O.K.
'
CHECK SPARK PLUGS. N.G.| Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
| OK.
| !
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

EEF139

1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is tumed OFF to ON:
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

O.K.

B '

lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector. -

lO.K.

(Go to B on next page.)

EF & EC-82

Repair or replace.




ROUBLE DIAGNOSES : [KAzzE

Diagnostic Procedure 12 — Engine Stalls when
the Engine is Cold (Cont'd)

. ]

I CHECK E.C.U. POWER SUPPLY AND N.G.I" Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-gg.

7 OK.
v Trouble is fixed.
’ TRY A KNOWN GOOD ECU.x Replace E.C.U.

l Trouble is not fixed,

- INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-83



TROUBLE DIAGNOSES

B AAC VALVE SYSTEM B
LET ENGINE IDLE
THEN
TOUCH START
{A/C SW-LIGHT SW OFF)

[ next | ][ START |

EEF149

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

CHECK A.A.C. VALVE.

. 1. Start engine and warm it up
sufficiently.
2. Perform “AAC VALVE SYS-
TEM” in “FUNCTION TEST”
mode.

OR

No

R Check A.A.C. valve and

BAdrvE TESTE [

AAC/V OPENING 26%

800rpm
1.49V
92°C

= = = MONITOR
CAS.RPM (REF)
AIR FLOW|MTR
ENG TEMP SEN

L n
Qu[UR J[DWN][Qd

. Select “A.A.C. VALVE OPEN-
ING” in “ACTIVE TEST”
mode.

2. When touching “Qu” and

“Qd”, does the engine speed

change according to the per-

cent of A.A.C. valve opening?
OR

When disconnecting A.A.C. valve
harness connector, does the en-
gine speed drop?

i

A.A.C. valve !
harness connector

W

Y

4

Yes

A

1 circuit. {See page EF &
EC-141))

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

No

)]

BACTVE TESTE [
£ ¥ ¥ POV)
= = = MONITO

CAS-RPM| (REF)
AIR FLOW MTR

D
DD&:}D START

ER BALANCE ® ¥ %

82brpm
183V .
26%

EEF135

OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine

®

speed drop?

/e

Injector harness _/
connector

22N

i Yes

(Go to (A on next page.)

EF & EC-84

Y

Go to



TROUBLE DIAGNOSES

SEF326K

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

(Contd)
!

Ignition wire

Spark plug

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-

- nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not start
engine.) '

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound? o

No

g4 v

Yes

" | their circuit(s).

Check injector(s) and

EEF139

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against an
earth point with engine cranking.

4. Check for spark.

N.G.

O.K.
v

Check ignition coil, power
transistor and their

| circuits. (See page EF &

EC-111.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-166.)
2. Install fuel pressure gauge and check
fuel pressure. ‘
At idie:
Approx. 226 kPa
(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

N.G.

Q.K.
E \4

Check fuel pressure regu-
lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

\ O.K. |

Repair or replace.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

& lO.K.

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

Replace E.C.U. -

' Trouble is not fixed.

INSPECTION END

*: E.C.U. méy be the cause of a problem, but this is rarely the case.’

EF & EC-85



KA24E

Diagnostic Procedure 14 — Engine Stalls after

No

CAS-RPM
AIR FLOW
ENG TEMP

™ Aqnvs TesTm [
AAC/V OPENING  26%

ONITOR = = =
REF) 800rpm
MTR 1.49v
SEN 92°C

ST

TROUBLE DIAGNOSES
B AAC VALVE SYSTEM B Decelerating
LET ENGINE IDLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF) CHECK AA.C. VALVE.
1. Start engine and warm it up
sufficiently.
2. Perform “AAC VALVE SYS-
[ next | ][ START | TEM" in “FUNCTION TEST”
mode.
EEF149 OR
1. Select “A.A.C. VALVE OPEN-

ING” in “"ACTIVE TEST”

mode.

When touching “Qu” and

“Qd"”, does the engine speed

change according to the per-

cent of A.A.C. valve opening?
OR

ETicE

EEF150

When disconnecting A.A.C. valve
harness connector, does the en-
gine speed drop?

AAC.
harness connector

Wz

Yl

)
— ]

Yes

A4

Check A.A.C. valve and
circuit. (See page EF &
EC-141))

CHECK IDLE ADJ. SCREW CLOGGING.

1.

2. Can you set engine rpm at

Perform “IGN TIMING ADJ” in
“WORK SUPPORT” mode.

750 £ 25 rpm (in “N” position)
by turning idle adjusting
screw?

OR

No

@1.

Disconnect throttle sensor
harness connector.

Can you set engine rpm at
750 +£25 rpm (in “N” position)
by turning idle adjusting

p
2 B IGN TMING ADJ B[]
~ — CONDITION SETTING —
1oN/T Feedsack: HOLD
== == = MONITOR = == =
CAS-RPM (REF) 762rpm
1GN TIMING 15B8TDC
IDLE POSITION ON
EEF142

< Throttle sensor

%\: harness connector
W\ N

MEF480C

screw?
1 Yes

(Go to & on next page.)

EF & EC-86

Check for IAS clogging or
throttie chamber clogging.




B

TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)

S . ®
\\ldle speed (“/
\ad;ustmg s/crf W
EEF143 ¥y .
PERFORM POWER BALANCE TEST.  {No [ Goto @
1. Perform “POWER BALANCE” g :
1 TIVE TEST .
WAcTvETESTE [ @ in “ACTIVE TEST" mode.
¥ % XPOWER BALANCE ¥ ¥ ¥ - 2. Isthere any cylinder which
R Y "(‘R%II\:‘)'TOR 826rom - does not produce a momen-
AIR FLOW MTR 153V tary engine speed drop?
AAC VALVE 26% OR
' m—-— , When disconnecting each injector
- [E] TEST @ harness connector one at a time,
D[:]DD START is there any cylinder which does
not produce a momentary engine
EEF135
speed drop?
Yes
{
A1 | |
Injector harne -
connector CHECK INJECTOR. No | Check injector(s) and
1. Remove distributor from engine. | circuit(s).

(Crank angle sensor harness con-

~nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not start
engine.)

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Yes
I
SEF326K — -
CHECK IGNITION SPARK. No | Check ignition coil, power
' 1. Disconnect ignition wire from spark transistor and circuits.
) o plug. "~ | (See page EF & EC-111.)
Ignition wire

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

A Spark pl
- park plug lYes
TN }
i
SEF282G (Go to on next page.)

EF & EC-87




TROUBLE DIAGNOSES
~Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)
|
8 | |
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

1. Release fuel pressure to zero. (Refer

to page EF & EC-166.)

2. Install fuel pressure gauge and check

fuel pressure.
At idle:
Approx. 226 kPa

(2.26 bar, 2.3 kg/cm?, 33 psi)
A few seconds after ignition switch

is turned OFF to ON:
Approx. 294 kPa

(2.94 bar, 3.0 kglcm?, 43 psi)

EEF139
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
. START
2000 2200
NEXT START |
EEF140
#MONITOR #NO FAIL [
CAS-RPM [REF)  2000rpm
M/R F/C MNT ~ RICH
RECORD |
EEF141
~ -~
¥ -~ ~
Check engine
Red L.E.D. iaht

SEF621K

O.K.
Y

| lator diaphragm.

CHECK EXHAUST GAS SENSOR.

1. Start engine and warm it up
sufficiently.

2. Perform "MIXTURE RATIO

TEST” in “FUNCTION TEST”
mode.

®

OR
1. See “M/R F/C MNT” in
“DATA MONITOR” mode.

2. Maintaining engine at 2,000

rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN” and “RICH” more
than 5 times during 10
seconds.
RICH—~LEAN—~RICH -

1 time 2 times

1. Set “Exhaust gas sensor
monitor” in the self-diagnostic
Mode |l. (See page EF & EC-
45.)

2. Maintaining engine at 2,000

rpm under no-load, check that
the RED L.E.D. on the E.C.U.
or the check engine light on
the instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

oK

\

-1 Replace exhaust gas

sSensor.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

l oK.

(Goto © on the next page.)

EF & EC-88

Repair or replace.




ROUBLE DIAGNOSES |

" Diagnostic Procedure 14 — -Engine S Stalls after
Decelerating (Cont’d)

©
) {

5 . -

CHECK E.C.U. POWER SUPPLY AND | N-G.[ Repair or replace. J

GROUND CIRCUIT.

Refer to page EF & EC-99.

OK.

4, Trouble is fixed:;

TRY A KNOWN GOOD E.C.U.x | Replace E.C.U.

Trouble is not fixed.

1 2
INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-89



TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK. Yei Discover air leak location
When pinching cylinder block to intake and repair.
manifold hose, does the engine rpm
rise?
No
!
CHECK E.G.R. OPERATION. NOA Check E.G.R. valve for
1. Apply vacuum directly to the E.G.R. sticking.
valve using a handy vacuum pump.
2. Check to see that the engine runs
rough or dies.
Yes
;
CHECK E.G.R. & CANISTER CONTROL (N.G

SOLENOID VALVE.
1. Select “E.G.R. CONT SOL
VALVE” in “ACTIVE TEST”
mode.
2. Turn E.G.R. & canister control
solenoid valve ON and OFF.

3. Check operating sound.
OR

SEF820F
ACTIVE TESTE [
eGR cont soyv OFF
= == == MONITOR == ==
CAS-RPM(REF) 887rpm
ON_J[ovor ] Mot
EEF151
'

SEF391K

, @ 1. Disconnect E.G.R. & canister

control solenoid valve harness
connector.

2. Supply E.G.R. & canister con-
trol solenoid valve terminals
with battery current and check
operating sound.

lO.K.

(Goto @& on next page.)

EF & EC-95

Check solenoid valve and :
circuit. :




B.P.T. valve

Linit

& & Throttle chamber
*® S.C.V. solenoid vaive
*@© E.G.R.solenoid valve  EEF152
SEF156!

TION CHAMBER.
Remove spark plugs and check for foul-
ing with oit.

TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation (Cont'd)

ToALV. ®

solenoid

valve

'
VC::‘sfef CHECK VACUUM HOSES. N.G.| Repair or replace.
hose Check the following vacuum hoses for g ;
Canister clogging, cracks and poor connection.
purge (@) E.G.R. valve to B.P.T. valve
0se
(@ B.P.T. valve to 3-way connector
(3 3-way connector to E.G.R. & canis-
ter control solenoid vaive :
(@ E.G.R. & canister control solenoid
valve to vacuum tube '
(® Vacuum tube to throttle chamber
(® 3-way connector to vacuum port
oK.
Intake manifold \d

CHECK FOR OIL LEAK TO COMBUS- | YeS | Check pistons, piston

rings, valves, valve seats,
valve oil seal and engine
oil level, etc.

No

A\

INSPECTION END

EF & EC-96




TROUBLE DIAGNOSES

Diagnostic Procedure 19 — Surge

CHECK EXHAUST GAS SENSOR.

1.

2.

Start engine and warm it up
sufficiently.
Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode.

OR

N.G.

1]
MIXTURE RATIO TEST
ACGQELERATE TO 2000 RPM
AND HOLD THEN TOUCH
sn{m
2000 2200 n
[ néxt ][ START |
EEF140
«MDNITOR «NO FAIL [
CASFRPM (REF)  2000rpm
M/RLF/C MNT = RICH
[ | RECORD ]
EEF141
(1]
~ \ —
—HCHECK-
~ \ ~
7 1 \
Check engine
light ‘
SEFB21K

‘L

See “M/R F/C MNT” in
“DATA MONITOR” mode.
Maintaining engine at 2,000
rpom under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN” and “RICH” more
than 5 times during 10
seconds.
RICH—-LEAN-RICH-
LEAN-RICH.......

OR

| sensor.

Replace exhaust gas

SEC547A

. Set “Exhaust gas sensor

monitor” in the self-diagnostic
Mode Il. (See page EF & EC-
45.)

. Maintaining engine at 2,000

rpm under no-load, check that
the RED L.E.D. on the E.C.U.
or the check engine light on
the instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

O.K.

R 4

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. control valve for sticking.

3.| Repair or replace.

:

O.K.

\d

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

-
>

Replace E.C.U.

Trouble is not fixed.

\d

INSPECTION END

%: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-97



" TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through
the Intake

CHECK SPARK PLUGS. N.G.] Repair or replace spark
Remove the spark piugs and check for | plug(s).
fouling, etc.
OK.
y
CHECK INTAKE AIR LEAK. YeS_ Discover air leak location
When pinching cylinder block to intake "1 and repair.
manifold hose, does the engine speed
rise?
No
i
CHECK FOR INTAKE VALVE
DEPOSITS.

- If there are deposits on intake valves,
EEF137 remove them.

Y
INSPECTION END

Diagnostic Procedure 21 — Backfire through
the Exhaust

CHECK ENGINE TEMPERATURE N.G.| Replace or repair.
SENSOR. >
Check engine temperature sensor and
its circuit. (See page EF & EC-108.)

O.K.

\4
INSPECTION END

EF & EC-98



" TROUBLE DIAGNOSES

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)
ECCS "
RELAY IGNITION SWITCH
by @: L. H. D modeisg IOFF [e) ON SQT [271]
- 2 [e]
L] ®: R. H D. modeis 3 ©@
Y 3 :
] 5 o) E@] :
m ST NI L@
L X Sy N 3o
DN ©oF aa .
- [L14138 (Main harness)
X
X — s -
X 8= 2 ! i
4— WG l ace
6— B8/P 8
13— 8/P B
=) ;
B-w.
BW
Bw
RoL
RoW
-
4 "
@B o é
EC.C 9 E/E o
SBT;R.OC ENGINE = >
- GRouno BATTERY 1 ]

YEF001

Harness layout

i

M YEF062

EF & EC-99




TROUBLE DIAGNOSES _
Diagnostic Procedure 22 (Cont’d)

=g CONNECT
l( C/UNIT | o] CONNECTOR ](}J INSPECTION START
2
O.K !
| cHECK POWER SUPPLY. K [ cHECK GROUND
1) Turn ignition switch “ON”. ) CIRCUIT.
SIS 2) Check voltage between E.C.U. termi- 1) Turn ignition switch
nals @, @ and ground. “OFE™.
\ Voltage: Battery voltage 2) Disconnect E.C.U.
- ' NG ' harness connector.
= SEF182K o 3) Check harness conti-
nuity between E.C.U.
: terminals §, @,
B : .
o —— DISCONNECT and engine ground.
[Cconi_Jo€onnecTor || FI E@ Coin:-munty should
, exis
NIMACRRL el If N.G., check the
following.
* Joint connector

. o (L.H.D. models),

™ (R.H.D. mod-
l . a':)rness continuity be-

= tween E.C.U. and en-
gine ground

SEFQ05!

If N.G., repair harness

DISCONNECT i?g DISCONNECT or connectors.
1
ﬂ @ lO.K.

[C_ciunm_o] colNECTOR [5% Check E.C.U. pin termi-
3847 nals for damage or the
—

connection of E.C.U. har-
ness connector.

@ CHECK HARNESS CONTINUITY BE- N'G,' Check the following.
. TWEEN E.C.C.S. RELAY AND E.C.U. * Joint connector
SEF184K | | 1) Turn ignition switch “OFF”. Gi®> (L.H.D. models),
2) Disconnect E.C.U. harness Qx> (R.H.D. models)
connector. ¢ Harness continuity be-
D] 3) Disconnect E.C.C.S. relay. tween E.C.U. and E.C.
DISCONNECT 4) Check harness continuity between C.S. relay
E.C.U. terminals @, @ and If N.G., repair harness or
terminal ). connectors.
Continuity should exist.
oK.
2 D} ¥ NG
CHECK VOLTAGE BETWEEN E.C.C.S. " Check the following.
~ RELAY AND GROUND. . * 25A fusible link (In the
@'na} , 1) Check voltage between terminals relay box)
, < V®I’ta@ .aggﬁground&a * Harness continuity be-
EF622C oftage: ery voliage tween E.C.C.S. relay
O.K and battery
o If N.G., repair harness or
_ — connectors.
[C_cnm_Jof conbecTor | - @
? - N.G. ,
: 2“5%(R\6%|'.\‘1!'3AGE BETWEEN E.C.U. »| Repair harness or
. connectors.
1) Check voltage between E.C.U. termi-
& nal and ground. :
Voltage: Battery voltage
@ ' ¥OK.
1 (Go to (B on next page)
~ MEF623C

EF & EC-100




DISCONNECT
]o | CONNECTOR | ﬂ

|

MEF624C

DISCONNELT

€

DISCONNECT

“A€

—
0|

[ol conncTor ]|

|

|

MEF825C |

0 DISCONNECT
C/UNIT| o] CONNECTOR || | ED

36

.@ )

= MEF626C

TROUBLE DIAGNOSES
Diagnostic Procedure 22 (Cont’'d)
®
CHECK GROUND CIRCUIT. N.G.| Check the following.
1) Check harness continuity between | * Joint connector
E.C.U. terminals @9, and engine (L.H.D. modeis),
ground. (R.H.D. models)
Continuity should exist. * Harness continuity be-
tween E.C.U. and en-
O.K. .
gine ground
If N.G., repair harness or
connectors.
_ A\ 4
CHECK OUTPUT SIGNAL CIRCUIT. N-G_- Repair harness or
1) Check harness continuity between "| connectors.
E.C.U. terminal @ and terminal (3.
Continuity should exist. -
O.K.
y
CHECK INPUT SIGNAL CIRCUIT. N.G.| Repair harness or
1) Turn ignition switch “ON”. | connectors.
2) Check voltage between E.C.U. termi-
nal @ and ground.
Voltage: Battery voltage
O.K.
A 4
CHECK COMPONENT N.G.

(E.C.C.S. relay).

Refer to “Electrical Components
Inspection”. -
(See page EF & EC-159.)

oK

) 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-101

Replace E.C.C.S. relay.




TROUBLE DIAGNOSES | [ KA24E

Diagnostic Procedure 23
CRANK ANGLE SENSOR (Code No. 11)

E.CC S
RELAY

@: L. H D. models
®: R H D. models

®

T

B/W
L —w,G
—— R/W

& row

(Main harness)

|
N

B
B/wW

B/sW

|

Y
8
w
R

g
E
ﬂ

O3
w —+{)= 254 :D—I

./— B a.nn
CRANK = = gg'f(”
ENGINE
ANGLE =
SENSOR GROUND gatTery L | VEFo02

Crank angle sensorf
harness connector

MEF472C

EF & EC-102




TROUBLE DIAGNOSES

&

3 — OISCONNECT
a]b\ P
cld) LB
’j"_\
@
QN
: SEF9121
E DISCONNECT
alb\ [Eddl -
C 18
=
SEF913I
. :
#MONITOR «NO FAIL [ ]
CAS-RPM (REF) 800rpm
[ 1 RECORD |
SEF575M
DISCONNECT Y Rl
b3 €
{L C/UNIT_ o] CONNECTOR 1
2230 31+ 40 ¢ld

SEF914!

Diagnostic Procedure 23 (Cont'd)

INSPECTION START

1 (Crank angle sensor).

Refer to “Electrical Components
Inspection”.
(See page EF & EC-160.)

OK.

y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-103

y
CHECK POWER SUPPLY. N-G.I" Check the following.
1) Disconnect crank angle sensor har- - + Joint connector
ness connector. (L.H.D. models),
2) Turn ignition switch “ON". {R.H.D. models)
3) Check voltage between terminal * Harness continuity be-
and ground. tween crank angle sen-
Voitage: Battery voltage sor and E.C.C.S. relay
If N.G., repair harness or
OK. connectors.
N B !
CHECK GROUND CIRCUIT. N-G[" Check the following,
1) Turn ignition switch “OFF". ¢ Joint connector
2) Check harness continuity between (L.H.D. models),
terminat (@ and engine ground. (R.H.D. models)
Continuity should exist. * Harness continuity be-
i tween crank angle sen-
OK. sor and engine ground
If N.G., repair harness or
connectors.
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or
1) Reconnect crank angle sen- connectors.
@ sor harness connector.
~ 2) Start engine.
3) Read crank angle sensor sig-
nals in “DATA MONITOR”
mode with CONSULT.
rpm: 800+ 50
OR -
1) Disconnect E.C.U. harness
connector. :
2) Check harness continuity be-
tween terminal (¢) and
E.C.U. terminals @), (1°
signal), terminal and
E.C.U. terminals @, @
(180° signal).
L Continuity shouid exist.
O.K.
y
CHECK COMPONENT N.G. Replace crank angle

Sensor.




TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

A 4

Erase the self-diagnosis memory.

Y

Perform test drive.

Y
Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
oK minals for damage or the
o connection of E.C.U. har-
ness connector.

INSPECTION END

EF & EC-104



- TROUBLE DIAGNOSES

AIR FLOW METER (Code No. 12)

Diagnostic Procedure 24

FLOW
+ ELE s e ;
- 3 @: L. H D models
Zt_ ' @] %% ®: R H D mode!s
]
X PErdAle
z @ ®
-—E TO =TT
%“ a2 o 2=
; 7 ‘i "-‘: (Main harness)
:: 4— W/G Le- ‘:
@ | = it
—— B
i [ te— & 8w
X117 1 INT
M Bicle] CONNECTOR
§ BoW
¥
il
- E] I 3
L = S
i b@ | [o=] =0
5 =3
- . <
; : |
' O RS f
E ClC. s _ g@\g ' | RELAY
BS?FROL ®): (e t g - | - = BOX
ENGING gattery L |
YEF003
Harness

o

Air flow meter

el

N o Vi
- Throttle body

EF & EC-105



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont'd)

" INSPECTION START

2) Turn ignition switch “ON”.

3) Check voltage between terminal (©
and ground.
Voltage: Battery voitage

O.K.

,
CHECK POWER SUPPLY. N.G.| Check the following.
1) Disconnect air flow meter harness | * Joint connector
connector. {L.H.D. models),

(R.H.D. models)
* Harness continuity be-
tween E.C.C.S. relay
and air flow meter
If N.G., repair harness or
connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect E.C.U. harness
connector. _

3) Check harness continuity between
terminal (B) and E.C.U. terminal
@.

Continuity shouid exist.

N.G.

“He

C CUNT_olC

)NNECTQL_”

(&

16

- 5 OISCONNECT
chilo 44 €
i
&
GfEn
' MEFSO03E
E V D1SGONNECT s DISCONNECT
“ade
[C_cionm_o[cpanector])|  Gfhlo
17
@
: L q
YEF024
#MONITQR #NO FAIL [ ]
AIR FLOW MTR 1.10V
[ RECORD |
SEF585!
- DISCONNECT

A€

5

alblc)

—

MEF505E

O.K.

C] 3

Repair harness or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

@ 1) Reconnect air flow meter har-

. ness connector and E.C.U.
harness connector.

2) Start engine and warm it up
sufficiently.

3) Read air flow meter signal in
“DATA” MONITOR mode with
CONSULT.

Voltage: 1.0 - 3.0V
OR

1) Check harness continuity be-
tween terminal (@ and
E.C.U. terminal (9.
Continuity should exist.

®

oK.

A

‘| Repair harness or

connectors.

CHECK COMPONENT.

(Air flow meter).

Refer to "Electrical Components
inspection”.

(See page EF & EC-160.)

O.K.

Y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-106

-1 Replace air flow meter.
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Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

y

Erase the self-diagnosis memory.

A

Perform test drive.

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-

oK minals for damage or the
o connection of E.C.U. har-
ness connector.

A

INSPECTION END

EF & EC-107



TROUBLE DIAGNOSES

, Diagnostic Procedure 25
ENGINE TEMPERATURE SENSOR (Code No. 13)

® : R H D models

Dlsasaanina anaun

% ©: L H D models
(o] . |

(Main harness)

TrRCTECT

X

com
Z0
=Z0
-3

- YEF004

Engine temperature sensor
harness connector ‘5

Y\ \JL MEF474C

EF & EC-108




TROUBLE DIAGNOSES

‘Diagnostic Procedure 25 (Cont'd)

T MONITOR  feNO FAIL { ]

ENG TEMP SEN 95°C

r RECORD B

SEF825K

INSPECTION START

y

CHECK POWER SUPPLY.
1) Start engine.
@ 2) Read engine temperature
sensor signal in “"DATA MON-
ITOR” mode with CONSULT.

Engine temperature should

8 DISCONNECT

18

e
@

SEFg22i

gradually rise and reach more
‘than 81°C (178°F) after engine
warm-up.

OR

1) Disconnect engine tempera-
ture sensor harness
connector.

2) Turn ignition switch “ON”,

3) Check voltage between termi-
nal (b) and ground.
Voltage: Approximately 5V

®

-3 DISCONNEGT
(2g)
€

Q]

o

SEF923! A

oK

Repair harness or
connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Check hamness continuity between
terminal and engine ground.
Continuity should exist.

O.K.

Repair harness or
connectors.

CHECK COMPONENT

{Engine temperature sensor).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-160.)

O.K.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-109

Replace engine tempera-
ture sensor.




"~ Diagnostic Procedure 25 (Cont'd)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

!

Erase the self-diagnosis memory.

Perform test drive.

Perform self-diagnosis again. N-Ci Recheck E.C.U. pin ter-
oK minals for damage or the
o connection of E.C.U. har-
ness connector.

INSPECTION END

EF & EC-110



IGNITION

TROUBLE DIAGNOSES

Di'agnostic‘Procedure 26

SIGNAL (Code No. 21)
RESISTOR
AND _
CONDENSER . ©: L HD models
{NNNW TRANSISTOR  (R): R H D. models
BE BE

(Main harnegs)

IGNITION SWITCH

DFFJACC] ON [ ST 51
1 Q
AR § T s
3 Q
4 Q
5 QO
0>
3

RN ERER

58

ENGINE
GROUND

IGNITION

COoIL

BATTERY

@O

3

YEF005

| \Zg/ i

" YEF082

~ Power transistor
harness connector
.

lgnition coil
harness connector

MEF476C

\1 Resistor and condenser
"~ harness connector
.,

N

[N
2N\

MEF475C

EF & EC-111




TROUBLE DIAGNOSES

[Ka2eE ]

Bt

@ A

o)

DISCONNELT

€

D

SEC4508

Diagnostic Procedure 26 (Contd)

INSPECTION START

B )

CHECK POWER SUPPLY.

1) Disconnect ignition coil harness
connector.

2) Turn ignition switch “ON".

3) Check voltage between terminal
and ground. ‘

Voltage: Battery voltage

@]@

)

DISCONNECY

A€

DISCONNECT

€

a1

(——-———-—
— .

Q]

DISCONNECT

.3

YEF025

OK.

h 4

Repair harness or
connectors.

G

"

DISCONNECT

| Il

SEFg29!

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF".
2) Disconnect resistor & condenser har-
ness connector.
3) Disconnect power transistor harness
connector .
B} 4) Check harness continuity be-
tween terminal (B) and terminals
@ ®.
Continuity should exist.
5) Check harness continuity be-
tween terminal (d and engine
ground.

BISCONNECY

€

DISTONNECT

A€

CONNECTOR |

ﬂ CUNT 9]

-3

1G

<

B,

&

YEFQ26

Continuity should exist.

OK.

v

Repair hamess or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. hamess
connector.

2) Check harness continuity between

Continuity should exist.

E.C.U. terminal (® and terminal (@ .

O.K.

Repair harness or
connectors.

E DISCONNECT

1

& L

DISCONNECY
V1)

A€

\Ccioni__lgonnector])]  (fale

SEF931!

CHECK OUTPUT SIGNAL CIRCUIT.
1) Check harness continuity between
E.C.U. terminal (1) and terminal

©.
Continuity shouid exist.

O.K.

v

Repair harness or
connectors.

CHECK COMPONENTS

{ignition coil, power transistor, resistor
and condenser)

Refer to “Electrical Components
Inspection”.

(See pages EF & EC-160, 161 and’
165.)

O.K.

A4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector. :

EF & EC-112

Replace malfunctioning
component(s).




TROUBLE DIAGNOSES =

“Diagnostic Procedure 26 (Cont'd)

Perform FINAL CHECK by the following procedure after repair
is compieted.

FINAL CHECK

\ A

Erase the self-diagnosis memory.

Perform test drive.

v ]
Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
OK minals for damage or the
o connection of E.C.U. har-
ness connector.

v
INSPECTION END

EF & EC-113



TROUBLE DIAGNOSES

Diagnostic Procedure 27

AIR TEMPERATURE SENSOR (Code No. 41)

T PR HE R

com

O : L H D models
®: R H D. models

{Main harness)

AIR
.~ TEMPERATURE
SENSOR

YEFO006

Air temperature sensor
T
harness connector

EF & EC-114




TROUBLE DIAGNOSES

|

«MONITOR #NO FAIL  []
INJ/A TEMP SE 37°C
| RECORD B
YEF076
DISCDMIECY

o A€

D &

SEF948!
E — S g DsomeT
5> HE
&
|
" sEFodsl |

“Diagnostic Procedure 27 (Cont'd)

INSPECTION START

L

CHECK POWER SUPPLY.
1) Read air temperature sensor
signai in “DATA MONITOR"
mode with CONSULT after
engine warm-up.
Intake air temperature:
20 - 60°C (68 - 140°F)
OR

| Repair hamess or

@ 1) Disconnect air temperature
sensor harness connector.
2) Turn ignition switch “ON".
3) Check voltage between termi-
nal (B and ground.
Voltage: Approximately 5V

OK.

\ 4

" connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF”.

2) Check harness continuity between
terminal (@ and engine ground.
Continuity should exist.

N.G.

O:K.

Repair harness or
connectors.

CHECK COMPONENT

(Air temperature sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-164.)

OK.

A

" Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-115

Replace air temperature
Sensor.




TROUBLE DIAGNOSES

[ KA24E

— Diagnostic Procedure 27 (Cont'd)
Perform FINAL CHECK by the following procedure after repai

is completed.

FINAL CHECK

4

Erase the self-diagnosis memory.

Perform test drive.

Y

Perform self-diagnosis again.

N.G.

O.K.

y

INSPECTION END

EF & EC-116

Recheck E.C.U. pin ter-
minals for damage or the
connection of E.C.U. har-
ness connector.




TROUBLE DIAGNOSES

THROTTL

Diagnostic Procedure 28

E SENSOR (Code No. 43)

IHMMNMIJ

EEERERRIEN NRNNE)

©: L HD models
(:): R. H D. models

Main narness)

Vs
gl

RnEE R“;S
@

Beia
RN

THROTTLE
SENSOR -

. B ~&
FE)
ENGINE
GROUND

YEFO007

/"

Throme sensor
arness connector

EF & EC-117




TROUBLE DIAGNOSES

ahto 24 €©

N/

SEC4598

’

E DISCONNECT
Q)
@&
SEC461B
B THROTTLE SENSOR CKT B
DEPRESS
THROTTLE FULLY
THEN
TOUCH START
[ ~ext] | START |
SEFB34L
B THRDTTLE SEN ADJ B[]
k% me MONITOR ¥ ¥ ¥ ¥
1 THROTTUE SEN  0.44V
= == T MONITCR = = =
cAs-aPNI (REF)  787rpm
IDLE POSITION ON
SEF576M
R DIJCONNECT DISCONNECT
HE A€
[crnm__[olfonnecton )| o

@

20

MEFB30C

“Diagnostic Procedure 28 (Contd)

INSPECTION START

y
CHECK POWER SUPPLY. N.G.| Repair hamess or
1) Disconnect throttle sensor harness "| connectors.
connector.

2) Turn ignition switch “ON".
3) Check voltage between terminal (©
and ground.

Volitage: Approximately 5V

OK.

B]
y

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Check harness continuity between
terminal (@ and engine ground.
Continuity should exist.

N.G.

O.K.

3

Repair harmess or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Reconnect throttle sensor
harness connector.
2) Turn ignition switch "ON”,

- 3) Perform "THROTTLE SEN-
SOR CKT” in “FUNCTION
TEST"” mode with CONSULT.

OR

N.G.

3) Read throttle sensor output
voltage in “WORK SUP-
PORT"” mode with CONSULT.
Voltage:

Throttle valve fully closed
03-0.7V
Throttie valve fully open
Approx. 4.0V
OR

1) Disconnect E.C.U. harness
connector. :

2) Check harness continuity be-
tween E.C.U. terminal @ and
terminal (B).

Continuity should exist.

®

LO.K.

(Goto A on next page.)

EF & EC-118

Repair harmness or
connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 28 (Cont'd)
| ®

i

CHECK COMPONENT N.G. Replace throttie sensor.
(Throttle sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-162.) -

O.K.

y

Check E.C.U. pin terminals for damage

| or the connection of E.C.U. harness
connector. '

Perform FINAL CHECK by the following proéedure after repair
is completed.

FINAL CHECK

y

Erase the self-diagnosis memory.

Perform test drive.

Perform self-diagnosis again. - |N.G.| Recheck E.C.U. pin ter-
OK minals for damage or the
o connection of E.C.U. har-
ness connector.

\4

INSPECTION END

EF & EC-119



TROUBLE DIAGNOSES

Diagnostic Procedure 29
VEHICLE SPEED SENSOR (Not self-diagnostic item)

]
X

E
QO
BE

%
:
:
%

YsB

@: L. H. D. models
®) . R H D models

M8 in harness)

BODY GROUND

BODY GROUND

‘290————{553%————023

VEHICLE SPEED SENSOR

COMBINATION METER

YEF008

Harness layout

(A

] =)

29| 29|
28 8 | - Combination meter
[ ] [e]

harness connector |

YEF067

EF & EC-120




TROUBLE DIAGNOSES

DISCONNEL]

Q

N!T:i;oi:TIONNECTM
= &

= SEF261K

AFTER TOUCH START
DRIVE VEHICLE

AT 10 km/h (6 mph) OR

MORE WITHIN 15 sec

AR SPEED SEN CIRCUITH

next | START |

MEFD08D

" Diagnostic Procedure 29 (Cont'd)

INSPECTION START

CAR SPEED SEN

4 MONITOR # NO FAIL []

Omph

connector.

2) Perform “CAR SPEED SEN
CIRCUIT” in "FUNCTION
TEST” mode with CONSULT.

&

ad >

YEF027

OR
[ RECORD ] 1) Reconnect E.C.U. hamness
MEF010D con nector. ’
2) Read vehicle speed sensor
I'EE] signal in “DATA MONITOR”
‘— DISCONNELT DISCONNECT mode Wlth CONSULT
iﬂ Eé) m es.} CONSULT value should be |
“_C/u—NTT' o coun&cmn] Talblc] [d]elf the same as the speedometer
- glhiil lilkl! indication. :
OR

1) Turn ignition switch “OFF".

2) Disconnect combination meter
harness connector (L.
H.D. models), (R.H.D.
‘models).

®)

3) Check harness continuity be-
tween E.C.U. terminal @ and
terminal ().

Continuity should exist.

O.K.

r

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-121

v
CHECK OVERALL FUNCTION. OK. INSPECTION END
1) Jack up drive wheels. "
2) Disconnect E.C.U. harness
connector.
3) Rotate drive wheels by hand.
4) Check harness continuity between
E.C.U. terminal & and body
ground.
Continuity should come and go.
N.G.
A
CHECK SPEEDOMETER FUNCTION. | N-G:| Check vehicle speed |
Make sure that speedometer functions - sensor and its circuit.
properly. (Refer to EL section.)
O.K.
E Y
CHECK INPUT SIGNAL CIRCUIT. N.G. Repair harness or
1) Reconnect E.C.U. harness "| connectors.




TROUBLE DIAGNOSES o

Diagnostic Procedure 30

START SIG@AL (Not self-diagnostic item)

£
i

IGNITION SWITCH
OFFJACCTON | ST

1 Qi0 10
2 o191 ]
SR
@: L. H. D. mogels 5 [0)
®: R-. H. D models gg
@@f@
7o
23
B

Main harness)

! N
H H éi“_
% I
RELAY .
1 : BOX =
BATTERY |

YEFQ09

EF & EC-122



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont'd)

connector.

EF & EC-123

Fy -
B B START SIGNAL CKT W | INSPECTION START
1 CLOSE THROTTLE. SHIFT
TO P OR N RANGE
2 TOUCH START AND
START ENGINE 4
IMMEDIATELY CHECK OVERALL FUNCTION. O-’i INSPECTION END
1) Turn ignition switch “ON". "
2) Perform “"START SIGNAL
8 CIRCUIT” in “FUNCTION
L next J| START | e
J SEF191L TEST” mode with CONSULT.
OR
; 1) Turn ignition switch “ON".
4#MONITOR #«NO FAIL [ ] 2) Check start signal in “DATA
SEART SIGNAL OFF MONITOR"” mode with
IDLE POSITION ON CONSULT.
AlR COND SIG OFF —
NEUTRAL SW ON IGN "ON OFF
IGN "START" ON
OR
@ 1) Turn ignition switch to
L RECORD ] “START".
SEF149! 2) Check voltage between
L E.C.U. terminal 3 and
ground.
]
= T R Voltage:
|z el conwecton . ignition switch “START”
34 CONNECT Battery voitage
" Except above
Approximately 0V
,@ &
: N.G.
B 9
- . ’ .
seross | | CHECK INPUT SIGNAL CIRCUIT. NG; Repair harness or
1) Turn ignition switch “OFF". connectors.
B 2) Disconnect E.C.U. harness connec-
OISCONNEL DISCONNECT tor and ignition switch harness
i E@ % Géj connector. .
3) Check harness continuity between
[—l C/UNIT l {°E°"NECTDRJJ la E ;} E.C.U. terminal @ and terminal @).
34 Continuity should exist.
- — O.K.
@a} Q] y
e Check E.C.U. pin terminalis for damage
or the connection of E.C.U. harness
YEF028
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| Diagnostic Procedure 31
EXHAUST GAS SENSOR (Not self-diagnostic item)

T
Eﬁ?AUS IGNITION SWITCH
SENSOR ON or START

FUSE BLOCK

(Refer to ~POWER
SUPPLY ROUTING~”
in EL section )

BICID]

11— B
Main harness)

JOINT
CONNECTOR

''''''

D
C): L. H D. modelis
8 ~@ (); R. H. D modelis
. i@y
OCD) GROUN
YEFO10

EF & EC-124



TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont'd)_

ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START.

B MIXTURE RATIO TEST B

e

1800 2000 2200

by

Next [ START |

SEFB15L

INSPECTION START

,

CHECK EXHAUST GAS SENSOR
CIRCUIT.
1) Start engine and warm it up
@ sufficiently.
2) Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST”

mode with CONSULT.
OR

INSPECTION END

«MONITOR #NO FAIL [ ]

CAS-RPM (REF)
M/R £/C MNT

2000rpm
RICH

RECORD ]

SEF818K

2) Make sure that “M/R F/C
MNT” in “DATA MONITOR”
mode indicates “RICH" and
“LEAN” periodically more
than 5 times during 10 sec-
onds at 2,000 rpm.

OR

®

1) Start engine and warm it up
sufficiently.

2) Run engine at about 2,000
rpm for about 2 minutes un-
der no-load. '

3) Set E.C.U. diagnosis mode to

®

Mode II. (Refer to “HOW TO

RED L.E.D.

NV

~ -

CHECK —

S~ ~
71\

Check engine
tight

SEF621K

SWITCH MODES”, EF & EC
-42.) .

4) Keep engine speed at 2,000
rom and make sure that the
RED L.E.D. on E.C.U. or the
check engine light on the in-
strument panel goes on and
off more than 5 times during
10 seconds.

N.G.

B] ,

CHECK POWER SUPPLY.

(CFdn

YEF029

oon

DISCONNECT
i 3
i /

b
T__|o| CONNECTOR ]

% DISCONNECT
| &:}

]
alblc)

14

Q]

=

e

1) Stop engine.

2) Disconnect exhaust gas sensor har-
ness connector.

3) Turn ignition switch “ON”.

4) Check voltage between terminal (¢)
and ground.
Voltage: Battery voltage

O.K.

v

N.G.

Check the following.

* 10A fuse

If N.G., repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT.
1) Turn ignition switch “OFF".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
terminal (@) and E.C.U. terminal
Qo

Continuity should exist.

N.G.

Repair harness or
connectors.

l OK.

(Goto & on next page.)

YEF030

EF & EC-125
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SN e

DISCONNECT

——

€

[F C/UNIT] TOTCONNECTDR—}J

Cenl
15

DISCONNELT

alblc

@

19

YEFQ31

Diagnostic Procedure 31 (Contd)

®

T

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
E.C.U. terminal and terminal
®.

Continuity should exist.

N-G; Repair hamess or

O.K.

Y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

OK

A

Replace exhaust gas sensor.

EF & EC-126

connectors.




TROUBLE DIAGNOSES

E.G.R. (

Diagnostic Procedure 32

CONTROL (Not self-diagnostic item)

o) PP PR

E G R & -
IGNITION SWITCH

gAN}ggER

ON L ON or START
SOLENOID or STAR
VALVE

HE :

B/W
WL

FUSE BLOCK

(Refer to ~POWER

SUPPLY ROUTING~
in EL section)

55
® @)

105— W/L

{Main harness)

@; L. H. D mode is
®: R. H. D. models

YEFO11

Har!

7
- E.G.R. control and
canister solenoid valve
harness connector

LY~ MEF477C

EF & EC-127



TROUBLE DIAGNOSES

KA24E

INSPECTION START

Diagnostic Procedure 32 (Contd)

2) Perform self-diagnosis. Make sure
that code No. 12 is not displayed.

Moves up and down.
CHECK OVERALL FUNCTION. INSPECTION END
1) Start engine and warm it up
sufficiently.

= .
R improper connection
SEF816F

nal and ground under the fol-

lowing conditions.
Voitage:
At idle
Approximately 0 - 1.0V
Racing engine from about
2,000 rpm
Battery voitage

1) Check voltage between E.C.U. termi- .

1 N.G.

(Go to @& on next page)

EF & EC-128

MEFS16C | | 3) Keep engine at about 2,000 rpm.
Make sure that E.G.R. control vaive
spring is lifted up and down when
racing engine.
(Use your finger.)
" Does not move up and down.
A
AN
NG %) CHECK VACUUM SOURCE TOE.GR. | OK.[ CHECK COMPONENTS.
Z Vacuum hose connected CONTROL VALVE. "1 (E.G.R. control vaive and
to E.G.R. contral valve YEF053J 1) Disconnect vacuum hose to E.G.R. B.P.T. valve).
1 control vaive. Refer to “Electrical Com-
. 2) Make sure that vacuum exists under ponents inspection”.
, A CONNECT the following conditions. (See page EF & EC-
[l C/UNIT__ o[ CONNECTOR }] FI () At idle: 161.)
: 1 Vacuum should not exist. NG
Racing engine from about 2,000 rpm: o
Vacuum shouid exist. v L
Replace malfunctioning
gy N.G. component(s).
> A
@a\) 4 AN 1 ‘ =
SEF935! | | CHECK CONTROL FUNCTION. O.K.

CHECK VACUUM HOSE.
1) Check vacuum hose

for clogging, cracks
and proper

connection.




| TROUBLE DIAGNOSES

DISEBNNELT
¥ '
v’«

:g_

SEFg36!

DISCONNECT

- DISCONNECT
DG}
A€

[conm ?mnuscronﬂ

106

e

&

SEFg37!

;__‘_I

EGR CONT S/v CIRCUIT

DOES THE SOLENOID
VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

]
ext | _NO JL_YES |

MEF5698
il

]

WAacve TESTR [

EGR CONT SOLNV OFF

= MONITOR
CAS-RPM (REF)

T

SEF222N

Orpm

®

~ Diagnostic Procedure 32 (Cont'd)

|

CHECK POWER SUPPLY.

N.G.

1) Stop engine.

2) Disconnect E.G.R. & canister control
solenoid valve harness connector.

3) Turn ignition switch “"ON".

4) Check voltage between terminal (@
and ground.
Voltage: Battery voltage

O.K.

|

Check the following.

* 10A fuse

If N.G., repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

N.G.

1) Turn ignition switch “OFF".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
E.C.U. terminal and terminal
®.

Continuity shouid exist.
O.K.

v

Repair hamness or
connectors.

CHECK COMPONENT.

N.G.

(E.G.R. & canister control solenoid
valve). '
1) Reconnect E.C.U. harness
connector and E.G.R. & canis-
ter control solenoid valve har-
ness connector.

2) Turn ignition switch “ON".

3) Perform “EGR CONT SNV
CIRCUIT” in “FUNCTION
TEST" mode with CONSULT.

OR

1) Reconnect E.G.R. & canister
control solenoid valve harness
connector and E.C.U. harness
connector.

2) Turn ignition switch “ON".

3) Turn E.G.R. & canister control
solenoid valve “ON” and
“OFF" in “ACTIVE TEST”
mode with CONSULT and
check operating sound.

OR
Refer to "“Electrical Components
inspection”.
(See page EF & EC-162.)

OK.

\d
Check E.C.U. pin terminals for damage

connector.

or the connection of E.C.U. harness

EF & EC-129

Replace E.G.R. & canis-
ter control solenoid
valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 33
A.LV. CONTROL (Not self-diagnostic item)

AT v
CONTROL IGNITION SWITCH
SOLENOID DN or START

VALVE

FUSE BLOCK
(Refer to ~P R
SUPPLY ROUTING~
in EL section.)

| @

(Main harness)

@: t.H O models
®: R. H. D. models

YEF012

~ YEF0839

EF & EC-130



TROUBLE DIAGNOSES

YEF054

7UNIT__]o| CONNECTOR |
102

.
HS

CONNECT

SEF128J

Iimproper connection

SEF816F

“Diagnostic Procedure 33 {Contd)

INSPECTION START

AN

CHECK OVERALL FUNCTION.,

1) Start engine and warm it up
sufficiently.

2) Run engine at about 2,000 rpm for
about 2 minutes under no-load.

run engine at Idle.

4) Shift the gear position from “N” to
any other position with clutch pedal
depressed, then return to "N”
position.

5) Listen to A.L.V. operating sound.

At idle:
A.LV. shouid operate.
2,000 rpm (“N” position):
A.LV. should not operate.

3) Release accelerator pedal fully, and

OK.]  INSPECTION END

N.G.

B8
y

CHECK VACUUM SOURCE TO A.LV.

1) Disconnect vacuum hose to A.LV.

2) Make sure that vacuum exists under
the following conditions.

CHECK COMPONENT
(A.LV.).

Refer to “Electrical Com-
ponents Inspection”.

At idle: : (See page EF & EC-
Vacuum should exist. 164.)
2,000 rpm: _
Vacuum should not exist.
N.G.
! 4 D
CHECK CONTROL FUNCTION. O-K.| CHECK VACUUM HOSE, '

1) Check voltage between E.C.U. termi-
nal and ground.
Voltage:
At idie and during deceleration:
Approximately OV
2,000 above:
Battery voltage

Check vacuum hose for
clogging, cracks and . }
proper connections.

i

lN.G.

(Goto & on next page.)

EF & EC-131



TFLOLUBLE DlAENOSES L
Diagnostic Procedure 33 (Cont'd)

JISCONNELT @

5
—
CHECK POWER SUPPLY. ’ N.G.| Gheck the following.
D O 1) Stop engine. 7|« 10A fuse
2) Disconnect A.L.V. control solenocid » Harness continuity be-
valve harness connector. tween ignition switch
+ 3) Turn ignition switch “ON”. and A.LV. control sole-
veFos2 | | 4) Check voltage between terminal (@) noid vaive
] and ground. o If N.G., repair harness or
Voltage: Battery voltage connectors.
% DISCONNECT g Csem 5K
!’ E@ s E@ N
[ _ciuni_[plconnecTor]]  qalhy ]
e "| | CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair haress or
1) Turn ignition switch “OFF”. | connectors.
2) Disconnect E£.C.U. harness
2y @ connector.
@Ea R 3) Check harness continuity between
\ — YEFO:&BJ E.C.U. terminal and terminal
| ®.
| Continuity should exist.
AcTive TESTR ] oK
AV CONT SOLV ON
|
— = & MONTOR = = = CHECK COMPONENT. N.G.| Replace A.I.V. control
CAS-RAM (REF) Orpm (A.LV. control solenoid valve). solenoid valve.
1) Reconnect E.C.U. harness »
connector and A.L.V. control
[ON/OFFJFO FF | solenoid valve harness
YEF079 | connector.

2) Turn ignition switch “"ON”.

3) Perform “A.L.V. CONTROL
SOLENOID VALVE TEST" in
“ACTIVE TEST” mode with
CONSULT.

OR
@ Refer to “Electrical Components
Inspection”.
(See page EF & EC-162.)

O.K.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-132
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Diagnostic Procedure 34

INJECTOR (Not self-diagnostic item)

I vl
]

=]

T XX

X

Dlsas

INJECTOR

No. 1 No. 2 No. 3

4
&

@) @) e

§

=]

R/W

E.C.C S
RELAY

3 ¢
[P0 (B

z
N\
@

i.H D mogels

R. H D models

W/ G
R/W
R/W

S0
3 10

o
N
£
LT

& JOINT
sl CONNECTOR

Main harness)

-

@

:

BAT?F'ERY

YEF013

-

o/ IS

Injector harness connector
\

MEF482C

- EF & EC-133
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Diagnostic Procedure 34 (Cont’ d)

@
GIE)

: No. 1 cy(mder
P No. 2 cynhaer

No. 3 cylinder
No. 4 cylinger

MEF635C

EF & EC-134

| INSPECTION START 1
s ACTVETEST m [ ]
gy ol ‘
CAS RPM(REF) 737rpm CHECK OVERALL FUNCTION. OK. INSPECTION END
AR FLOW MTR 098V 1) Start engine. >
AAC VALVE 41%
: @ 2) Perform “POWER BALANCE”
: in “ACTIVE TEST"” mode with
-E] RESET CONSULT.
L_JE:] U[__J____.__ 3) Make sure that each circuit
‘- MEF5878 produces a momentary en-
gine speed drop.
; OR
2) Listen to each injector operat-
/ﬁ @ ing sound.
Click Clicking noise could be
¢, heard.
4 N.G.
- Surtabie 100l CHECK POWER SUPPLY. N.G.} Check the following.
1 Chiek 1) Stop engine. >+ Joint connector
Cliey, serraoL | | 2) Disconnect injector hamess (L.H.D. models),
connector. (R.H.D. models)
[E) 3) Check voltage between terminal * 25A fusible link (in the
E . DISCONNECT @ and ground. relay box)
% &j _ Voltage: Battery voltage * Harness continuity be-
' 4) Turn ignition switch “ON". tween injector and bat-
5) Check voltage between E.C.U. tery .
terminal and ground. If N.G., repair harness or
© O Voltage: Battery voltage connectors.
O.K.
® m ,
wersaac | | CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or
1) Turn ignition switch “OFF". connector.
. T 2) Disconnect E.C.U. harness
m—m] E connactor.
! 3) Check harness continuity between
1 terminal (@ and E.C.U. terminals
Continuity should exist.
‘ O K.
&
(i@ })\'& CHECK COMPONENT. N.G.| Replace injector.
' e rsoar J (injector). -
Refer to “Electrical Components
. Inspection”.
D] ﬂ &‘) @ &} (See page EF & EC-163.)
C/UNIT ﬂ CONNECTOR I OK.
101 110:1+703*112 T
Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
-‘] connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 35
FUEL i?UMP (Not self-diagnostic item)
IGNI TION SWITCHJ FUEL PUMP
ON or START
FUEL FUSE BLOCK
puMP (Refer to ~POWER
e eI
in I .
. v e
l ——— [:4
CLLING @] ) @B*. o
[ﬁ] (o)
. [ (Chassis
E ox ® . harness)
33 ==
H o
&
[E] (Main harness) @
‘ (-4
=3
o @
| @8 B® |y |
= - (Egrr);css) :
BODY GROUND :
L
. Standerd models
. GX models o Rt T BT 88
: L. H D models
EbrgT OE : R.H D modeis
ONIT
T YEFOMJ

e
Fuel pump relay

ECU.

/
F Heater contrzl/)%'E
[5) [ .
[ Xlen)
jrms]
5T

YEF070

RIS

Under the luggage compartment
~~ )
T

/( \ f'"i /;/
\

j

Fuel pump | |

/[ harness connector
)

i !
\ o ! [
\ \\ ¢ / {
A /
|

e o !' i
{YEFO71

EF & EC-135




TROUBLE DIAGNOSES
Diagnostic Procedure 35 (Cont’d)

INSPECTION START

y

CHECK OVERALL FUNCTION. O.K.|' INSPECTION END

1) Tum ignition switch “ON”".

2) Listen to fuel pump operating sound.
Fuel pump should operate for 5 sec-
onds after ignition switch is tumed

SEF980!

lloN".
B N.G.
y
CHECK POWER SUPPLY. N.G.| Check the following.
1) Turn ignition switch “OFF”. "1+ 15A fuse
2) Disconnect fuel pump relay. * Harness continuity be-
3) Tum ignition switch “ON". tween fuse and fuel
Q ] @ ) 4) Check voltage between terminals pump relay
= / 1 ®, @ and ground. If N.G., repair harness or
MEF636C Voltage: Battery voltage connectors.
O.K.
W DISCONNECTY v
e A Eé:) CHECK GROUND CIRCUIT. N.G.| Repair harness or
s , 1) Turn ignition switch “OFF”. | connectors.
: 2) Disconnect fuet pump harness
~connector.
- 3) Check harness continuity between

terminal (@ and body ground, ter-
minal (B) and terminal ®.
Continuity should exist.

O.K.

@ DISCDNNE%T P DISCONNECT
TS
A4 € €& B

,_..._?%5 CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair hamess or
1) Disconnect E.C.U. harness | connectors.
connector.

2 2) Che_ck harness continuity between
@Eﬂ . E.C.U. terminal and terminal
@.

Continuity should exist.

YEF034 l OK.

alb

D] 1 (Go to (& on next page)

~ DISCONNECT @ DISCONNECT
23
A€ €
[__ciuniT_fo[ connecTor]| D[%
4

10¢

G

MEFB38C

EF & EC-136




T M FUEL PUMP CIRCUIT

PINCH FUEL FEED HOSE
WITH FINGERS. IS THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?
OR

DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND EVERY
3 SECONDS?

nex |[NO ][ YES ]

SEF580M

TROUBLE DIAGNOSES
“Diagnostic Procedure 35 (Cont’d)
®
CHECK COMPONENTS. N-(i- Replace malfunctioning

(Fuel pump and fuel pump relay).

and E.C.U. harness
connector.

2) Turn ignition switch “ON".

mode with CONSULT.
OR

@ 1) Reconnect fuel pump relay,
- fuel pump harness connector

3) Perform “FUEL PUMP CIR-
CUIT” in “FUNCTION TEST”

Inspection”.
(See page EF & EC-163.)

Refer to “Electrical Components

oK

y

or the connection of E.C.U. harness
connector.

Check E.C.U. pin terminals for damage

EF & EC-137

component(s).




TROUBLE DIAGNOSES

Diagnostic Procedure 36
S.C.V. CONTROL (Not self-diagnostic item)

—

S CV.

IGNITION SWITCH
N T D ON or START i
VALVE

[:JIE]<;1:§\

D

FUSE BLOCK

SUPPLY ROUTING~
in EL section.)

12— GY

\El

(Main harness)

©: L HD models
(®R): R H D models

(Refer to ~7POWER

YEF015

EF & EC-138




TROUBLE DIAGNOSES

KA24E

Diagnostic Procedure 36 (Cont'd) T

E\Zﬁ ey ] ' [_ INSPECTION START 7
Y -«

i
A
CONTROL VALVE.
N T o 1) Start engine and warm it up
Vacuum hose connected i~
tol swirl control valve sufficiently.
! MEFS19C | | 2) Stop engine.
) ‘ ' 3) After a few seconds, disconnect vac-
B : uum hose to swirl control valve and
MSWRL CONT SV CIRCUIT restart engine.
? DOES 4) Make sure that vacuum exists under
THE SWRL CONT the following conditions.
: ACTUATOR idle:
MOVE At idie: .
EVERY 3 SECONDS> Vacuum should exist.
Engine speed is about 3,800 rpm:
Vacuum should not exist.
LNexT JT7NO ][ YES | N.G.
f SEF637L.
: B
B | comecy CHECK CONTROL FUNCTION.
C/UNIT | |o] CONNECTOR % 1) Turn ignition switch “ON".
(o T &

= sEFgsy|

Q Improper connection
’ SEFB16F
mscoNNEc’l ‘}'
oo € M |
E@)

m &

SEF3361

2) Perform “SWRL CONT SV
@ CIRCUIT” in “FUNCTION

| TEST” mode with CONSULT.
.

O.K.

CHECK VACUUM SOURCE TO swmﬂﬂ&t INSPECTION END

OR
2) Check voltage between
@ E.C.U. terminal ® and
ground.
Voltage:
At idie
Approximately 0 - 1.0V
Engine speed is about
3,800 rpm:

L Battery voltage

|

N.G.
m

CHECK POWER SUPPLY.
1) Stop engine. .
2) Disconnect S.C.V. control solenoid
valve harness connector.
3) Turn ignition switch “ON".
4) Check voltage between terminal
and ground.
Volitage: Battery voltage

l OK.

(Goto @& on next page.)

EF & EC-139

1)

L

CHECK VACUUM HOSE
AND SWIRL CONTROL
VALVE (S.C.V.).

Check vacuum hose
and swirl control valve
for clogging, cracks
and proper
connection.

‘| Check the following.

* 10A fuse
I N.G., repair harness or

connectors.




| TROUBLE DIAGNOSES [KAzeE
N Diagnostic Procedure 36 (Cont'd)

DISCONNECT DISCONNECY @
715)
@ @ 7S ED

[_cionir ﬁzcomuscmaﬂ

CHECK OUTPUT SIGNAL CIRCUIT. N.G.

1) Tumn ignition switch “OFF".

2) Disconnect E.C.U. haress
connector.

3) Check harness continuity between

Repair hamess or
connectors.

SEFg8sI E.C.U. terminal @ and terminal (B).
I Continuity should exist.

OK.

A

CHECK COMPONENT. N.G.| Replace 5.C.V. control
(S.C.V. control solencid vaive). -

solenoid valve.
Refer to "Electrical Components
Inspection”.
(See page EF & EC-162.)

QK.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

|
|
\
|

EF & EC-140



TROUBLE DIAGNOSES

[RAZEE_

Diagnostic Procedure 37

A.A.C. VALVE (Not self-diagnostic item)

T R |

o IGNITION SWLTCH
ON or STARTY

FUSE BLOCK
(Refer to #POWER
SUPPLY ROUTING~
in EL section ?

l-pow

113— sB
5] ~ Main harness)
{
: @: L. H D models
(R): R H D mogeis
Ec.cs ©-€9
Ry ©®
YEFO16

EF & EC-141



TROUBLE DIAGNOSES

Diagnostic Procedure 37 (Cont'd)

INSPECTION START

s DISCONNECT
A €
O

)

YEF037

B AAC VALVE SYSTEM B

LET ENGINE IDLE
THEN

TOUCH START

(A/C SW-LIGHT SW OFF)

1 START |

SEF196L

[ Next

BacTve TEST B [

AAC/V OPENING 50%

= == = MONI[TOR = ==
CAS.RPM (REF) 1112rpm
AIR FLOW MTR 175V
ENG TEMP SEN 190°C

QU UP_J[DWNJ[Qd)

SEF578M

Drops.

[ CHECK OVERALL FUNCTION.

1) Start engine and warm it up
sufficiently.

2) Check idle speed.
750+ 25 rpm
If N.G., adjust idie speed.

3) Disconnect A.A.C. valve harness
connector.

4) Make sure that idle speed drops.

INSPECTION END

Does not drop.

E Y

[—CT-IECK POWER SUPPLY.

1) Stop engine.

2) Disconnect A.A.C. valve harness
connector. :

3) Turn ignition switch “ON".

4) Check voltage between terminal (B)
and ground.
Voltage: Battery voitage

Check the following.

* 10A fuse

If N.G., repair harness or
connectors.

O.K.

N.G.

CHECK OUTPUT SIGNAL CIRCUIT.
1) Perform “AAC VALVE SYS-
OR
Reconnect throttie sensor har-
ING TEST” in "ACTIVE
TEST” mode with CONSULT.
@ 2) Disconnect E.C.U. harness
connector.
and terminal (@).
Continuity should exist.

Repair harness or
connectors.

DISCONNECT
_ AN
i q_j
e

([_cioni_Jof connecTon ||
113

B Lo

DISCONNECY
A€
&
cd

YEF038

TEM” in “FUNCTION TEST”
®"
ness connector.
OR
3) Check harness continuity be-
I O.K.

CH :
mode with CONSULT.
2) Perform "AAC VALVE OPEN-
1) Turn ignition switch “OFF".
tween E.C.U. terminal (>
(Goto @& on next page.)

EF & EC-142



TROUBLE DIAGNOSES - [ KA24E

Diagnostic Procedure 37 (Contd)
®

i

CHECK COMPONENT. N.G.| Replace A.A.C. vaive.
(A.A.C. valve).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-163.)

O.K.

1
Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-143



TROUBLE DIAGNOSES |

Diagnostic Procedure 38
F.I.C.D. CONTROL SOLENOID VALVE (Not self-diagnostic item)

F.1.C D
SO&EED?D IGNITION SWITCH
VALVE ON or START
FUSE BLOCK
(Refer to ~POWER
in EL section.?
BE v o,

T 0@
R@ O®

AIR
CONDITIDNER
SWITCH

@

— To fan switch

Main harness)

O O
—4

|

@O
@O

one
NAN
P 2

: L. M D modeis

: R H D models

: With condenser fan motor

: Without condenser fan motor

To compressor -

JEYe

GROUND AIR CONDITIONER RELAY

YEF017

EF & EC-144



CHECK OVERALL
1) Start engine and warm it uP

sufficiently-

2) Check idie speed.
« Read idie speed i '

MONITOR” mode with
CONSULT.
OR
« Check idie speed.

@ 800 + 50 rpm
it N.G., adjust idle speed-
3) Tum air conditioner switch and
plower fan switch “ON".
4) Recheck idie speed-

900 rpm of

N.G.

Check if air conditionel compressor

tunctions pormally.

4
« 1000 -imin
AJC switch

G. -
N Repall harness of
connectors.

YEFOT7

CHECK POWER sUPPLY.
i d turn air conditioner

1) Stop gngine an
switch and plower fan switch “OFF".
2) Disconnect F.1C.D. controt solenoid

valve harness
3) Restart engine al
tioner switch and blower

“ONIl‘
4) Check voltage petween terminal ©

and ground.
Voltage: Battery voltage

DISCONNECT

nd tum air condi-
fan switch

N.G. .
Repall harness of
connectors.

;

on next page.)

(Go to ®

EF & EC-145



TROUBLE DIAGNOSES
Diagnostic Procedure 38 (Cont’d)
®
CHECK COMPONENT. N.G.{ gepiace F.1:C.D. control

(F.1.C.D. control solenoid valve).
Refer to “Electrical Components
inspection”.

(See page EF & EC-164.)

oK.

v

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-146

| solenoid valve,




TROUBLE DIAGNOSES

Diagnostic Procedure 39

- POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

N HPHERRA R

21129

OF
®:

L. H D models

R H D modeis

Main harness)

BE

S
N\ éj
o

@ ED
O
I
POWER
-STEERING
[0)

L
PRESSURE
SWITCH

YEF019

switch harness conneftor YEF073

EF & EC-147



TROUBLE DIAGNOSES

8 PW/ST SIGNAL CIRCUIT B

HOLD STEERING WHEEL
IN A FULL

LOCKED posmion
THEN
TOUCH START

START |

SEF200L

T next |

Diagnostic Procedure 39 (Contd)

INSPECTION START

CHECK OVERALL FUNCTION.
1) Turn ignition switch “ON”.
2) Perform “PW/ST SIGNAL
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

#MONITOR #NO FAIL []

PW/ST SIGNAL ON

[ RECORD |

YEF081

(A

CONNECT

[Cooni o] CONNECTOR )| %(}
43

o
@& T .,

SEF008J

OR -

1) Start engine.

2) Check power steering oil
pressure switch signal in
“DATA MONITOR” mode with
CONSULT.

Steering is neutral: OFF
Steering is turned: ON

OR

1) Start engine.

2) Check voitage between
E.C.U. terminal @ and
ground.

Voltage:

When steering wheel is
turmned quickly .
Approximately 0V

Steering wheel is not be-
ing tumed.
Approximately 8 - 3V

®

N.G.

Y

INSPECTION END

DISCONNECT

cb 24

& L

YEF041

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Disconnect power steering oil pres-
sure switch harness connector.

3) Check harness continuity between
terminal (@) and body ground.

Continuity shouid exist.

N.G.

OK.

r
o

y

Repair harness or
connectors.

Iﬂ DISCONNECT % DISCONNECT
E@ | Eé.r}

IC_conit ﬁcouuscmﬂj

G

43

®

YEF042

‘| CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector. ‘

2) Check harness continuity between
E.C.U. terminal @ and terminal (®).
Continuity should exist.

lO.K.

(Goto ® on next page.)

EF & EC-148

Repair harness or
connectors.




TROUBLE DIAGNOSES )
Diagnostic Procedure 39 (Cont’d)
®
CHECK COMPONENT. N~G; Replace power steering

(Power steering oil pressure switch).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-165.)

O.K.

A

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-149

"] oil pressure switch.




TROUBLE DIAGNOSES

Diagnostic Procedure 40

NEUTRAL SWITCH (Not self-diagnostic item)

35— OR

NEUTRAL
SWITCH

@: L. H D modeis
®: R H D models

BE
~ Q]@
. SQ
®
OR Ls8
Main harness) @ @ (Engine harness)
8@®

BODY GROUND

YEF020

Neutral switch
harness connector
/

EF & EC-150




TROUBLE DIAGNOSES

“Diagnostic Procedure 40 (Contd)

INSPECTION START

A

CHECK OVERALL FUNCTION.

1) Turn ignition switch “ON”.

2) Perform “NEUTRAL SW CiR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

1) Turn ignition switch *ON”.

2) Check neutral switch signal in
“DATA MONITOR"” mode with
CONSULT.

Neutral position: ON
Except above: OFF

- OR
@ 1) Set shift lever to the neutral
position.

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminal @ and
body ground.

Continuity should exist.

N.G.

A

Turn ignition switch “OFF”.

_
B NEUTRAL SwW CIRCUIT B
SHIFT
out oF N/P-rance
THEN
TOUCH START
[NEXT |[__START |
MEF711C
#MONITOR aNO FAIL ]
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON
I RECORD |
SEF1491
DISCONNECT
C/IUNIT Ol CONNECTOR %
| o comecton) o €
Q]
SEFO11J
DISCONNECT
(&g
1S
(Y
(&)
i
1]
YEF046

B]
h 4

INSPECTION END

CHECK GROUND CIRCUIT.

1) Disconnect neutral switch harness
-connector.

2) Check harness continuity between
terminal (@ and body ground.
Continuity shouid exist.

O.K.

3

Disconnect E.C.U. harness
connector.

®

}

(Go to ® on next page.)

EF & EC-151

?-1 Repair harness or

connectors.




Taj
HS

DISCONNELT

| T/ONIT _|o| CONNECTOR
35

&

(2]

iy
\
154

DISCONNEET .

YEFQ47

TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont’d)
®
CHECK INPUT SIGNAL CIRCUIT. N.G.| Check the following.

1) Check harness continuity between
E.C.U. terminal @ and terminal

| * Harness connectors

Qs> , &

y

or the connection of E.C.U. harness
connector.

Check E.C.U. pin terminals for damage

EF & EC-152

®. ¢ Hamness continuity be-
Continuity shouid exist. tween E.C.U. and neu-
oK - tral switch
o If N.G., repair harness or
connectors.
A
CHECK COMPONENT. N.G.| Replace neutral switch.
(Neutral switch). -
Refer to MT section.
O.K.




TROUBLE DIAGNOSES . [KA4E |

Diagnostic Procedure 41
5TH POSITION SWITCH (Not self-diagnostic item)

POSITION

. @: L. H D models

®: R. H D modelis
% =
&l

(Main harness)
44— G/R G/R

@ (Engine harness)
G

/R

PR P M PP P
HRe R
Nug
<
DG

§®

BODY GROUND

YEF021

SUN
\Fror&

2

5th position switch °
harness connector

EF & EC-153




TROUBLE DIAGNOSES

[RazaE]

DISCONNELT

C/UNIT [ CONNECTOR! FI
44

re O

= YEF048
DISCONNECT
aQ )
1S
i o) s
YEF046

DISCONNECT = DISCONNECT
s &3
4 HAe
[[“ C/UNIT__|o] CONNECTOR | '

44

&)

¢

YEF0S0

Diagnostic Procedure 41 (Contd)

INSPECTION START

(5th position switch).
Refer to MT section.

CHECK OVERALL FUNCTION. OK. INSPECTION END

1) Set shift lever to the 5th position. g

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity between
E.C.U. terminal @ and body ground.

Continuity should exist.
N.G.
B ‘

CHECK GROUND CIRCUIT. N.G.| Repair harness or

1) Disconnect 5th position switch har- | connectors.
ness connector.

2) Check harness continuity between
terminal and body ground.

Continuity should exist.
O.K.
C] |

CHECK INPUT SIGNAL CIRCUIT. N-G_- Check the following.

1) Check harness continuity between 7| » Harness connectors
E.C.U. terminal @ and terminal (®). NEGD)
Continuity should exist. ¢ Hamess continuity be-

tween E.C.U. and 5th
O.K. o )
position switch
if N.G., repair harness or
connectors.
y
CHECK COMPONENT. N.G.| Replace 5th position

O.K

y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-154

switch.




TROUBLE DIAGNOSES

z1'hin wire Tester prob!i

SEF367!

Electrical Components Inspection
E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

1. E.C.U. is located behind the bottom of the instrument
panel.

Removal and Installation

For this inspection remove the following parts:

1) Top of the instrument panel central area

2) Glove box

3) Cassette-holider tray

4) Instrument cluster bottom cover

5) Bottom of the instrument panel central area

For installation reverse order to removal.

2. Remove E.C.U. harness protector.

3. Perform all voltage measurements with the connectors
connected.
Improve tester probe as shown to perform tests easily.

EF & EC-155



TROUBLE DIAGNOSES

E.C.U. inspection table

~ Electrical Components Inspection (Contd)

*Data are reference values.

TER-
MINAL | ITEM CONDITION *DATA
NO.
Engine is running.
L l_ J 0.3-0.6V
| | Idle speed :
1 nition signa -
gnit 9 (Engine is running.|
- Approximately 1.0V
Engine speed is 2,000 rpm
|Engine is running. |
3 Ignition check 9-12Vv
Idle speed
[Engine is running. |
l
{Ignition switch “OFF”| 0-1V

4 E.C.C.S. relay (Main relay)

Within a few seconds after
turning ignition switch “OFF”

|Ignition switch “OFF”|

For a few seconds after
turning ignition switch “OFF”

| BATTERY VOLTAGE (11 - 14V)

11 Air conditioner relay

|Engine is running.|
A/C SW “ON”, Fan SW “ON”

Approximately 0V

lA/C §W “ON", Fan SW "EPF"I

Approximately 12V

12 S.C.V. control solenoid valve

L Idle speed

{A/C SW "OFF", Fan SW “ON"I Approximately OV
A/C SW “OFF”, Fan SW “OFF” Approximately 0V
{Engine is running.]
0-1.0V

[Engine is running. |

I— Engine speed is above 3,800
rpm.

BATTERY VOLTAGE (11 - 14V)

16 Air flow meter

{Engine is runninﬂ

1.0 - 3.0V
QOutput voltage varies with engine
revolution.

18 Engine temperature sensor -

|Engine is running.]

1.0-5.0v
Output voltage varies with engine
water temperature.

19 Exhaust gas sensor

|Engine is running.|

After warming up sufficiently.

0 - Approximately 1.0V

20 Throttle sensor

|Ignition switch “ON”

0.4 - Approximately 4V
Output voltage varies with the
throttle valve opening angie.

22 Crank angle sensor (Reference

30 signal)

{Engine is running.|

Do not run engine at high speed
under no-ioad.

0.2-0.5V

EF & EC-156



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TER- )
MINAL ITEM CONDITION *DATA
NO.
{Ignition switch “ON"|
1 Temperature of intake air is Approximately 3.5V
20°C (68°F)
26 Air temperature sensor — -
@mon switch “ON”
L Temperature of intake air is Approximately 0.3V
80°C (176°F)
[Engine is running.|
31 - .
40 Crank angle sensor (Position sxgﬁal) Do not run engine at high i 2.0- 3.0V
under no-load.
34 Start signal Cranking 8-12V
[Ignition switch "ON”]
L_ ov
Neutral
35 | Neutral switch [Ignition switch "ON"]
Except the above gear Approximately 5V
position
“gnﬁonstch“OFFj oV
36 Ignition switch = o
| (!gnition switc il BATTERY VOLTAGE (11 - 14V)
37 Throttle sensor power supply [Enmon switch "ON ] Approximately 5V
Z: Power supply for E.C.U. llgnition switch “ON” BATTERY VOLTAGE (11 - 14V)
[Engine is running. |
{A/C SW "ON”, Fan SW “ON”| Approximately OV
41 | Air conditioner switch [A/C'SW "ON”, Fan SW "OFF”] | Approximately 12V
!A/C SW “OFF”, Fan SW “6N"[ Approximately 9V
[A/C SW "OFF", Fan SW “OFF"| Approximately 9V
|Engine is running.|
Steering wheel is being 0.1-03V
. turned.
43 Power steering oil pressure switch — -
[Ehgmelsrunmqgj
Steering wheel is not being Approximately 5V
turned.
[Ignition switch “ONﬂ
ov
5th position
44 5th pOSition switch !Eniﬁon switch “ON’q
Except the above gear Approximately 5V

position

EF & EC-157



TROUBLE DIAGNOSES

~ Electrical Components Inspection (Cont'd)

*Data are reference values.

" TER-
MINAL
NO.

ITEM

CONDITION

*DATA

46

Power supply (Back-up)

[gnition switch “OFF")

BATTERY VOLTAGE (11 - 14V)

101

Injector No. 1

103

Injector No. 3

110

Injector No. 2

112

Injector No. 4

{Engine is running. |

BATTERY VOLTAGE (11 - 14V)

102

A.LV. controi solenocide valve

[Engine is running.] (Warm-up
condition)

|— idle speed

Approximately OV °

| [Engine is running.]

Engine speed is at 2,000 rpm

BATTERY VOLTAGE (11 - 14V)

104

Fuel pump relay

[Ignition switch "ON”

For 5 seconds after turning
ignition switch “ON”
[Engine is running. ]

0.7 - 0.9V

[Ignition switch “ON"I

Within 5 seconds after turning
ignition switch “ON"

BATTERY VOLTAGE (11 - 14V)

105

' E.G.R. & canister control solenoid

valve

|Engine is running. | (Warm-up
condition)

I— idle speed

0-1.0vV

|Engine is running.] (Warm-up
condition)
Engine is racing from 2,000

rpm

BATTERY VOLTAGE (11 - 14V)

113

AA.C. valve

|Engine is running. |

Idle speed

7 - 10V

|Engine is running. |

Steering wheel is being
turned.

Air conditioner is operating
Rear defogger is “ON”.
Headlamp are in high position.

114

Exhaust gas sensor heater

{Engine is running.|

L Engine speed is below 4,000
rpm.

ov

|Engine is running.|

Engine speed is above 4,000
rpm. '

BATTERY VOLTAGE (11 - 14V)
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TROUBLE DIAGNOSES

“Electrical Components Inspection (Contd)
E.C.U. HARNESS CONNECTOR TERMINAL LAYOUT

f—
hotfoZhozfodhosDhozhoe] [1 (234 [X] 67 15[16[17[18[19]20[21]22] [31]32]3435]36[37]38]39
hoafo 1211314 X he 11{12{13)14 23{24/ X 26 29]30] |a0l41] X]43/44| X46|47]48
CONNECT
t‘;ﬁ .
; HS.
YEFO051
E.C.C.S. RELAY
Check continuity between terminals 3 and (3.
- Condition Continuity
12V direct current supply between : Yes
terminals @ and @
No supply No
5|3
- SEF054F
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TROUBLE DIAGNOSES

SEF176E

SEF536H

(e

SEF332H

Electrical Components Inspection (Contd)
CRANK ANGLE SENSOR

1. Remove distributor from engine. (crank angle sensor har-
ness connector is connected.)

2. Turn ignition switch “ON”. -

3. Rotate crank angle sensor shaft slowly and check voltage
between terminals @, (d)and ground.

Voltage fluctuates between 5V and 0V.

4. Visually check rotor piate for damage or dust.

AIR FLOW METER
e Visually check hot wire air passage for dust.

ENGINE TEMPERATURE SENSOR
Check engine temperature sensor resistance.

Temperature °C (°F) Resistance kQ
20 (68) 21-29
80 (176) 0.30 - 0.33
IGNITION COIL
Check ignition coil resistance.
Terminal Resistance
@- Approximately 0.7Q
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TROUBLE DIAGNOSES

EC381A

Electrical Components Inspection (Contd)

POWER TRANSISTOR

Check continuity between power transistor terminals.

Terminal No. Tester polarity Continuity

g -

— 1 -

5 o

— -
E.G.R. VALVE

Apply vacuum to E.G.R. vacuum port with a hand vacuum

pump.

E.G.R. valve spring should lift.

B.P.T. VALVE

Plug one of two ports of B.P.T. valve.
Apply a pressure above 0.490 kPa (4.90 mbar, 50 mmH,O,
1.97 inH,0) to check for leakage. If a leak is noted, replac

valve.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Contd)

E.G.R. & CANISTER CONTROL SOLENOID VALVE, ALV.
CONTROL SOLENOID VALVE AND S.C.V. CONTROL
SOLENOID VALVE o

Check air passages continuity.

Condition

Air passage
continuity
between & and B

Air passage
continuity
between @& and ©

Throttle sensor
hamass connector

BATTERY
12V direct current sup-
ply between terminals Yes No
SEF3221 @ and @
No supply No Yes
THROTTLE SENSOR

NO RN

OISCONNECT

eHA®

Fuel pump hamess
connector

EEF153

Make sure that resistance between terminals (€ and ()
changes when opening throttle valve manually.

Resistance should change. '

If N.G., replace throttie sensor.

Adjustment

If throttle sensor is replaced or removed, it is necessary to in-
stall it in the proper position, by following the procedure as
shown below: ) ‘ ,

1. Install throttle sensor body in throttle chamber. Do not
tighten bolts.

Connect throttle sensor harness connector.

Start engine and warm it up sufficiently.

Measure output voltage of throttle sensor using voltmeter.
Adjust by rotating throttle sensor body so that output volt-
age is 0.3t0 0.7V. :

Tighten mounting bolts. :

Disconnect throttie sensor harness connector for a few sec-
onds and then reconnect it.

FUEL PUMP ,
Check continuity between terminals @ and (©).
Continuity should exist.
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TROUBLE DIAGNOSES _ _LKAE
Electrical Components Inspection (Cont’d)

FUEL PUMP RELAY

Check continuity between terminals (D and (@.
S o Condition Continuity

) 12V direct current supply betv_veen Yes

* . terminals @ and @

No suppl No

n a pply |
21
SEF537H

—— INJECTORS
; L—Q:] ¢ Check injector resistance.
Resistance:

Approximately 10 - 15Q

« Remove injector and check nozzle for clogging.

Injector

)
%

SWIRL CONTROL VALVE (S.C.V.)

Supply vacuum to actuator and check swirl control valve
operation. :

Condition Swirl control vaive
Supply vacuum to actuator Close
No supply ~ Open
-A.A.C. VALVE
e Check A.A.C. valve resistance.
Resistance:
‘Approximately 10Q

A.A.C.valve  SEF490K

¢ Check plunger for seizure or sticking.
e Check spring for broken.

SEF491K
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TROUBLE DIAGNOSES

F.1.C.D. solenoid

SEF898J

Washer

7}= v m—0

SEF342H

Vacuum
PUMP  gEE370H

SEF265!

Electrical Components Inspection (Cont'd)

F.1.C.D. CONTROL SOLENOID VALVE

e Check that clicking sound is heard when applying 12V di-
rect current to terminals.

e« Check plunger for seizure or sticking.
e Check for broken spring.

AIR INDUCTION VALVE (A.LV.)

Apply vacuum to vacuum motor, suck or blow hose to make
sure that air flows only towards the air induction side.

AIR TEMPERATURE SENSOR
Check air temperature sensor resistance.
Temperature °C (°F) Resistance kQ
20 (68) » 21-29
80 (176) 0.27 - 0.38
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TROUBLE DIAGNOSES -

} SO 4

SEF334H

Electrical Components Inspection (Cont'd)

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector.
2. Check continuity between terminals.

Conditions Continuity

Steering wheel is being turned. Yes

Steering wheel is not being turned. No
-RESISTOR AND CONDENSER

1. Disconnect harness connector.
2. Check resistance between terminals. (@ and ().
Resistance: Approximately 2.2kQ
If N.G., replace resistor/condenser.
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.

Fuse cover 1. Remove fuel pump fuse.

2. Start engine.

3. After engine stalls, crank it two or three times to release all
fuel pressure.

4. Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.
b. Make sure that clamp screw does not contact adjacent
Pressure gauge parts.
Use a torque driver to tighten clamps.
Z_L Use Pressure Gauge to check fuel pressure.
Fuel filter

Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and delivery tube
(engine right side).
Install pressure gauge between fuel filter and delivery tube.
Start engine and check for fuel leakage.
Read the fuel pressure gauge indication.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
More than 226 kPa (2.26 bar, 2.3 kg/cm?, 33 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa (2.94 bar, 3.0 kg/cm?, 43
psi)
6. Stop engine and dssconnect fuel pressure regulator vacuum
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.

oo

. Fue! pump and
damper
Fuel tank

Ok b=

9. Start engine and read fuel pressure gauge indication as
Vacuum Fuel pressure vacuum changes.

Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

SEF7188
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Injector Removal and Installation

Release fuel pressure to zero.

Remove or disconnect the following:

B.P.T. valve

Fuel tube securing bolts

Remove injectors with fuel tube assembly.

Remove injector from fuel tube.

. Install injector as follows:

1) Clean exterior of injector tail piece.

2) Use new O-rings.

CAUTION:

After properly connecting injectors to fuel tube, check connec-
tion for fuel leakage.

6. Assemble injectors with fuel pipe to intake manifold.

Gibwe o -

Fast Idle Inspection and Adjustment

1. Start engine and warm it up until engine temperature indi-
' cator points to the normal operating temperature.
2. Stop engine and remove air cleaner assembly.

3. Be sure to set the mark to point to the roller center as
shown in the figure.

« On throttle bodies, an alignment mark is impressed on the
F.1.C. so that the top of the cam may be faced in the cor-
rect direction.

e If necessary, adjust the adjusting screw & until the top of
the cam faces the center of the lever rolier.

SEF553K
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Rolier
Foltiower I?\:er ﬁ\\:‘%\
N\ {

Fast Idle Inspection and Adjustment (Cont'd)

4. Measure clearance (@ between the roller and the top of

the F.1.C. using a feeler gauge. (See figure.)
Clearance :
2.0 - 2.6 mm (0.079 - 0.102 in)

If clearance @ is out of specification, adjust clearance @
using adjusting screw @B to 2.3 mm (0.091 in).
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EVAPORATIVE EMISSION CONTROL SYSTEM

Description

Fuel check valve
5 Vapor vent line

Throttle chamber

AN

Fuel tank

Fuel filler cap with
vacuum relief vaive

Intake
manifold
Main purge

orifice '
N—
Purge control
vaive

T > emg

Constant
purge orifice

ﬂ {} % Carbon canister

<j . Air
« . Fuel vapor

SEC544A

SEC424A

The evaporative emission system is used to reduce hydrocar-
bons emitted to the atmosphere from the fuel system. This re-
duction of hydrocarbons is accomplished by activated char-
coals in the carbon canister.

The fuel vapor from the sealed fuel tank is led |nto the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the in-
take manifold when the engine is running. When the engine
runs at idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake man-
ifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum increases, the purge control
valve opens and the vapor is sucked into the intake manifold
through both the main purge orifice and the constant purge
orifice.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
(A : Blow air and ensure that there is no Ieakage.
B : Blow air and ensure that there is leakage.

e
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EVAPORATIVE EMISSION CONTROL SYSTEM

valve  SEC308A

it

E Fuel tank side

Carbon canister
side

SEC309A

Inspection (Contd)

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. If valve is clogged or if no resistance is felt, replace cap as
an assembly.

FUEL CHECK VALVE

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
flow should be directed toward the canister.

2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank.

3. |If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.
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CRANKCASE EMISSION CONTROL SYSTEM

Steel net

Baffle plate

Seal type oil
level gauge

- & {3 : Fresh air
4= : Blow-by gas
SEF156E

SEC137A

Description

This system returns blow-by gas to both the intake manifold
and air cleaner.

The positive crankcase ventilation (P.C.V.) vaive is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake mani-
fold sucks the blow-by gas through the P.C.V. valve.

Normally, the capacity of the valve is sufficient to handie any
blow-by and a small amount of ventilating air. _

The ventilating air is then drawn from the air cleaner, through
the hose connecting the air cleaner to rocker cover, into the
crankcase.

Under full-throttle condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air cleaner under all
conditions.

Inspection

P.C.V. (Positive Crankcase Ventilation)

With engine running at idie, remove ventilation hose from
P.C.V. valve; if valve is working properly, a hissing noise will
be heard as air passes through it and a strong vacuum shouid
be felt immediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any

hose cannot be freed of obstructions, replace. -
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

PRESSURE REGULATOR

Fuel pressure
kPa (bar, kg/cm?, psi)

At idling

Approximately
226 (2.26, 2.3, 33)

A few seconds after ignitions
switch is turned OFF to ON

Approximately
294 (2,94, 3.0, 43)

Inspection and Adjustment

Idle speed*1 rpm A.A.C. VALVE
Inad* Resistance Q Approximately 10.0
No-load*2 . N 800 £50 ‘
(in “N” position)
Air conditioner: ON INJECTOR
L g - 800+50
(in “N” position) Resistance Q 10- 15
Ignition timing 10+2° B.T.D.C. . :
Throttle sensor idle position V 0.3-0.7 RESISTOR
*1: Feedback controlied and needs no adjustments Resistance kQ Approximately 2.2

*2: Under the following conditions:
» Air conditioner switch: OFF -

« Electric load: OFF (Lights, heater fan & rear defogger) THROTTLE SENSOR

AIR FLOW METER

Accelerator pedal conditions

Resistance kQ

Completely released

Supply voltage - V| Battery voltage (11 - 14)

Approximately 2

Partially released

Output voltage \

2-10

1.0-3.0" Completely depressed

*: Engine is warmed up sufficiently and idling (under no-

load).

Approximately 10

ENGINE TEMPERATURE SENSOR

Temperature °C (°F)

Resistance kQ

20 (68)

2.1-29

80 (176)

0.30 - 0.33
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PREPARATION ‘ TDZ7T

SPECIAL SERVICE TOOLS
Adjusting device on vehicle

Tool number
Tool name

Description

KV11229352

Measuring device

@) Kv11229350
Holder

(@ Kv11229360
Nut

® Kv11229370
Pin

@ KVv11254410
Dial gauge

Measuring set length of plunger spring

Disassembling and assembling tools

@ Kv11244852
Universal vise

(@ Kv11244872
Bracket

® KV11244792
Bracket

KV11229072
Insert device

KV11214110
Socket wrench for delivery
valve

KV11214270
Socket wrench for governor
pivot bolt

KV11214260
Socket wrench for regulat-
ing valve

KV11214250
Socket wrench for distribu-
tor head piug

§

KV11215842
Governor shaft adjusting
device
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PREPARATION

Tool number
Tool name

Description

KV11229542
Feed pump holder

KV11229852
“MS” measuring device set
@D Kvi1229110
Block gauge
@ Kv11241920
Dummy shaft
(® Kv11229830
Rod

KV11229042
“K” & "KF” measuring de-
vice

KV11222090
Oil seal guide
(For drive shaft)

KV11229762

Block gauge (For high alti-

tude compensator)

O
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PREPARATION

For injection nozzle

Tool number
Tool name

Description

KV11289004
Nozzle cleaning kit
@ Kv11290012

Box
(@ Kv11290110
Brush
KV11290122
Nozzie oil sump
scraper
KV11290140
Nozzle needle tip
cleaner
KV11290150
Nozzle seat scraper
KV11290210
Nozzle holder
KV11290220
Nozzie hole cleaning
needie

Q@ ® ® @

KV11292210
Nozzle centering device

KV11290632
Nozzle oil sump scraper

Nozzie holder
(Bosch type EF8511-9A)

KV11229462 Disassembling of regulating valve
Extractor

KV11229522 Assembling of regulating valve
Insert device

KV11257802

KV11257800
Nozzie
(Bosch type DN12SD12T)

KV11290620
Nozzle seat scraper

7

N

g
Ll
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PREPARATION

Adjusting device on pump tester

Tool number
Tool name

Description

Kv11281036
Fixing stand

KV11242442
Coupling

KV11282815
Measuring device (for high-
pressure side)

KV11205032
Injection pipe

Adjusting device for potentiometer

Kv11229882
Voltage check harness

KV11244582
Voltage adjusting harness
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INJECTION SYSTEM |

CAUTION:

o Disassembly and assembly of the injection pump should
be done only in service shops authorized by NISSAN or by
the pump manufacturer.

o The pump tester is required for servicing the pump.

o Before removing fuel injection pump from vehicle, check
closely to make sure that it is definitely malfunctioning.

Fuel System

Type 1

Fuel retum passage

——— —

t Priming pump

Fueil filter

Injection nozzie

Injection pump

EEF046

T Fue! tank
FRCS
Type 2 Priming pump
Fuel return paséa;e—\

—_— N —_— 7 [—_:: Solenoid timer

Injection pump ]j

Fuel tank

; : ~— Injection nozzie
EEF047

NOTE: Type 2 includes Fuel Return Control System (F.R.C.S.)
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INJECTION SYSTEM LTD27T

Fuel System (Cont'd)

| ==
—_— = P
Priming pump S — 3 =
/_@ ™ {C - ——
N <-8
= 1
[ - - Drain cock
pimn = 1]
- Y |{& ’ ——
— @

_~ pa—
== 5 =y

L///j : 7 j i W\S

T NSA — 1 : @3 p— B’/ %EEF%
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INJECTION PUMP | TD27T

[0 14-20@14-02,10-1.4)
®[C] 20-2520-2514-18)
0) ’]
- l
Q 1
. 20- | €=
2 (2002 -2:25,1.4-1.3) @

®
) 3@% P
[

20-25
(0.2-0.25,14-1.8)

~—[0) 10-13(1.0-1.3,7-9)

17-22
(1.7-22,

(2.0-25,14-18)

~[C] 10-14

(1.0-1.4,7-10)

M: N-m (kg-m, ft-Ib)
(4.5- 5.5, 33 - 40) . EEF157

(® Potentiometer @ Camdisc @ Governor lever
(@ Bushing @ Driving disc @ Retaining pin
® Maximum speed adjusting screw (9 Roller and rolier holder @ Cilip e
@ Adjusting pin ' (® Feed pump assembly @ Spring seat
(® Flyweight assembly @ Fast idle control device @ Control sleeve
® Solenoid timer @@ Pump housing @ Guide pin
@ Fuel cut solenoid valve @ Oil seal @) Shim
Distributor head @ Lock nut @ Spring seat
® Delivery valve assembly @) Idle speed adjusting screw @ Plunger spring
@ Washer @ Control shaft assembly @ Drive shaft assembly
@ Plunger @ Reguiating vaive @ Speed timer assembly
@ Shim @) Full load adjusting screw -3 Governor shaft
: ‘ @ Cold start device assembly
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INJECTION PUMP TOZ7T

Removal

1. Disconnect battery () cable, fuel cut solenoid valve con-
nector, accelerator wire, potentiometer connector and cold
start wire.

2. Set No. 1 piston at T.D.C. on its compression stroke.

3. Remove fuel hoses (supply, return and‘spill) and injection
tubes.

~

4. Remove dust cover and injection pump gear.
Refer to EM section.
5. Remove fixing nuts and bolts. Then remove injection pump.

L

| EEF180
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INJECTION PUMP L TD27T

Disassembly

PREPARATION

o Before performing disassembly and adjustment, test fuel in-
jection pump and note test results.

e Prior to starting disassembly of fuel injection pump, clean
all dust and dirt from its exterior.

o Disconnect overfiow valve, and drain fuel. _

o Clean work bench completely, removing ail foreign matter.

o Collect those service tools necessary for disassembling
and reassembling.
Be careful not to bend or scratch any parts.

®
Special tools are needed for disassembling and reassembling
fuel injection pump.

KV1122911 © KV11229762 S KV11220072
o \/‘,/ % M KV11215842
KV11229830

E/—KVHZMZSO

KV11241920
& KV11222090

KV1 1214250\' QE ' \—KV11229542
?\ KV11214270

Kv11228352

KV11214110A\@

'EEF236
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INJECTION PUMP |
Disassembly (Cont’'d)

POTENTIOMETER

Remove potentiometer bracket.

FAST IDLE CONTROL DEVICE (F..C.D.)
Remove fast idle control device bracket.

COLD START DEVICE
1. Remove nut, washer, spring seat and spring from control
lever.

Make aligning marks on control shaft and control lever, in or-
der to be able to install in the same position.

2. Remove cold start device assembly.'
Never disassemble cold start device linkage.
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INJECTION PUMP

Disassembly (Contd)

GOVERNOR COVER

1. Remove accelerator wire and cold start device brackets.
2. Remove solenoid timer.

EEF167

3. Remove governor cover.

Push control shaft down by lightly tapping end with a wooden
mallet.

EEF245

Alignment
marks

EEF246

4. Remove the cover of the turbocharger ancillary mechanism
(B.C.S).

Before removing the diaphragm and the adjustment pin,

make alignment marks on the diaphragm and regulator
cover.

5. Remove diaphragm.

Turn diaphragm to find the position from which it can be
taken out.

EEF265
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INJECTION PUMP

Disassembly (Cont'd)

6. Remove the diaphragm and the adjustment pin together, as
well as the spring and the casing.

7. Remove the screws from the axle and the cap of the tappet
rod. '

EEF255

8. Remove the axie from the crank using a punch by tapping
from the right-hand side (seen from the drive side).

9. Remove the tappet rod.

10. Remove the nut, the locking spring, the sleeve and the ring.
Use suitable pliers to remove the connector.

SEF430A
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INJECTION PUMP [ TD27T |

__/—’I
i )

EEF256

Disassembly (Cont'd)

11. Remove the regulating disc.

12. Remove the nut and the clamping mechanism of the regu-
lating disc.

13. Remove bushing.

14. Remove control shaft from tension lever.

15. Remove governor shaft.
Loosen lock nut by turning it counterclockwise.
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INJECTION PUMP

SEF033A

SEFQ34A

SEF035A

Support spring

SEF475

‘Disassembly (Contd)

16. Remove flyweight assembly along with washer and
shim(s).

17. Remove distributor head plug.

18. Remove delivery holder (spring, delivery vaive and gasket).
Distributor head has letters (A, B, C and D) stamped on it. Re-
move lettered parts in alphabetical order and arrange neatly.

19. Remove fuel cut solenoid valve.
Be careful not to drop the spring and armature.

20. Remove distributor head.
Be careful not to drop the two support springs and guide pins.
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__INJECTION PUMP _ [Toz7T

Disassembly (Contd)

Shim and
spring seat

Plunger spring

SEF476

o Control sleeve T 21. Remove plunger assembly.

Lift plunger, along with control sleeve, shim, spring seat anq
plunger spring.

KV11214270

" EEFi170

SEF479 j

Cam disc

@» Driving disc
SEF478

22. Loosen left and right governor pivot bolts.

23. Remove governor lever assembily.

Avoid pulling on start spring and start idle spring.

24. Remove shim, cam disc, spring and driving disc.
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INJECTION PUMP '

EEF171

Piston
} Spring
P (ll'(m

EEF247

Disassembly (Cont'd)

25. Remove clips and pins.

26. Move adjusting pin to center of roller hoider, as shown.

27. Lift out roller holder with rollers without tilting.
Be careful not to drop roliers.

28. Remove drive shaft. :
a. Be careful not to scratch inner surface of fuel injection

pump body.
b. Be careful not to drop the key.

29. Remove speed timer cover, O-ring, shims, spring, piston
and slider.
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INJECTION PUMP ' TD27T
Disassembly (Cont’d) ‘

30. Remove regulating vaive.

31. Loosen screw from feed pump cover.

32. Remove cover and feed pump assembly as a unit.

(1) Insert feed pump holder (KV11229542) into fuel injection
pump housing. '

(2) Turn injection pump’s top side down, as shown.

(3) Remove cover and feed pump assembly as a unit.

o [ cover and feed pump assembly are hard to remove or are
stuck midway, strike pump body lightly.

o Do not move position of vanes.

SEF487

Inspection

1. Wash all parts completely.

2. Replace worn or damaged parts.

3. Control edge of plunger must be sharp and contact sur- -
faces must not exhibit any noticeable running tracks. L
such is not the case, replace plunger.

4. Check height of all rollers.

Difference in roller height should be less than 0.02 mm (0.0008

in).

REPLACEMENT OF SEAL
1. Remove seal.

A\
\ EEF172
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INJECTION PUMP

EEF173

Smaller distance Larger distance

Rotor & vanes
Ring

Feed pump
cover

UEF032

@ © Réettbpeins

NP-VEIF60 2600 RNP

EEF'174J

Inspection (Cont'd)

2. Apply grease to new seal.
3. Install new seal.

Assembly

Always replace the following service parts as assembly units.
o Distributor head, control sleeve and plunger

e Feed pump assembly (pump impeller and vanes with ec-
centric ring)

Plunger spring kit

L ]

« Roller assembly

o Flyweight kit

o Governor lever assembly
PREPARATION

Dip all movable parts and O-rings in test oil and clean.

1. Locate feed pump cover, rotor with vanes, and ring on spe-
cial service tool KV11229542,

(1) Align the three holes in feed pump cover and ring.

(2) Do not change positions of vanes.

(3) Holes A and B in ring are not equally spaced to inner wall
of ring.

2. Install feed pump cover, rotor with vanes, and ring to pump
housing.

Be careful to install liner correctiy. If A and B are reversed, fuel

will not be discharged from feed pump.

Fuel injection pump rotates in direction “R”, as indicated on
identification plate.

EF & EC-190



INJECTION PUMP

Rotor with vanes

SEF507
Woodruff key
B Side view
G /4§ o gear
SEF342F
Key

|\
(S H S
jci3

Ne——""

SEF038A

b.

TD27T
Assembly (Cont’d)
3. Turn fuel injection pump 180°, and remove service tool

- KV11229542. Tighten screw to retain pump cover.

When tightening screws, be careful not to scratch inner
wall of pump housing. '

After tightening screws, make sure rotor with vanes moves
smoothly. :

Make sure drive shaft and gear are assembled properly, as
shown.

. Install drive shaft to housing, engaging drive shaft key with

key groove in rotor.

Before installing drive shaft, attach oil
(KV11222090) onto drive shaft.

seal guide

Be careful not to scratch oil seal and inner wall of housing.

Set drive shaft’s nail as shown.

Install roller and holder.

Do not interchange roller positions. If they are
interchanged, refer to Inspection for correction.
Make sure washer is situated outside of rollers.
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i
SEF040A

Slider

Valve/  SEF041A

Retaining pin

EEF247

[ 10-13Nm
: (1.0 - 1.3 kg-m,
7-9 ftb)

SEF514

Assembly (Cont'd)

8. Align holder and timer retaining pin holes.

9. Install timer piston and slider as a unit.

Make sure hole in slider faces towards roller holder.

e Make sure valve in piston is on the same side as return
hole.

10. Insert timer retaining pin into timer piston slider, and secure
with retaining pin and clip.

Make sure timer piston moves smoothly.

11. Fit the remaining parts of the feed unit using shims 0.6 mm
(0.024 in) thick (one for each spring) and then fit the
springs, the toroid link and the feed unit cover.

a. Use at least one shim.
b. Use shims that were selected during bench test.

12. Install regulating valve.
Be careful not to scratch O-rings.
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SEFO043A

3 i “KE"

(@ Spring seat

® Plunger
spring

® Guide pin

@ Distributor
head

® Distributor
barrel

® Spring seat

@ Washer

. (® Shim

® Plunger

SEF516

KV11229042

SEF419

“pn
(Shim is inserted)

SEF855

apo

Assembly (Cont'd)

13. Fit the drive disc so that the inlet faces upwards where it is
widest.

14. Measurement of plunger spring set length (dimension “KF”)
Dimension “KF” is the distance between the end face of the
distributor barrel and the end face of the plunger.

(1) Install distributor head components, as shown.
Do not insert shim into “A” portion before measuring “KF”
dimension.

(2) Set dial gauge so that it can compress 10 mm (0.39 in),
and reset to zero.

(3) Apply force (not enough to compress plunger spring) to
plunger’s bottom in axial direction, and measure dimension
“KF” with dial gauge, as shown.

(4) Determine the shims to be used at “A” by calculating differ-
ence between standard and measured dimensions.

Refer to S.D.S. for “KF”.

[Example]

When measured (dial gauge reading) value is 5.4 mm, “KF” —

5.4 mm = Shim thickness to be used.

a. When there are no shims available of a thickness which

matches specified dimensions, use slightly thicker shims.

Use selected shim with distributor head.

Use the same size of shim on each side of distributor head.

Refer to S.D.S. for available service parts.

EF & EC-193



INJECTION PUMP [(To27T

1 Drive shaft

2 Driving disc

3 Shim

4 Spring seat

5 Plunger spring
6 Guide pin

7 Spring seat

8 Shim

9 Distributor barrel
10 Washer
11 Shim
12 Cam disc

SEF518

KV11229042

SEF044A

SEF519

Assembly (Cont'd)

15. Adjustment of plunger dimensions (Measurement of dimen-
sion "K”)

Dimension “K” is the distance from the end face of the distrib-

utor barrel to the end face of the plunger top, when the plunger

is at the bottom dead center position.

(1) Install parts as shown.

~a. Do not install “spring” that is inserted between driving disc

and cam disc.

b. When inserting plunger and shim into cam disc, make sure
that knock pin of cam disc is situated in groove at bottom
of plunger.

(2) Using a dial gauge, measure dimension as shown.
a. Rotate drive shaft so that plunger is set at bottom dead

center.
b. Securely mount distributor head with screws.

(3) Determine shim to be used by calculating difference be-
tween measured (dial gauge reading) value and standard
dimension “K”, and position that shim on the bottom of the
plunger.

Refer to S.D.S. for “K”.

When measured value is greater than standard dimension

“K”, use a thicker shim.

b. After shim has been positioned, measure dimension again
to ensure that it is correct.

c. Refer to S.D.S. for available service parts.
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B

malt hole

Spring seat

SEF522

SEF523

SEF492

Assembly (Cont'd)

16. Install spring in top of driving disc and install cam disc ana
shim in that order. : \

Make sure cam disc drive pin and drive shaft key face gover-

nor lever.

17. Install governor lever.
Avoid pulling on start spring and start idle spring. -

18. Install plunger assembly.

a. Make sure control sleeve is installed with its small hole fac-
ing spring seat side.

b. When inserting plunger and shim into cam disc, make sure
that knock pin of cam disc is situated in groove at bottom
of plunger.

c. Insert ball pin for governor lever into hole in control sleeve
(shown by arrow).

19. Apply a coat of grease to guide pin, shim and spring seat,
and attach these parts to distributor head.

EF & EC-195



INJECTION PUMP TD277

20 Plunger spring
(s
&=
\
overmnor lever SEFs524
SEF046A

Lock ndt—\®
Govemor ©O-1ing
Shaft

Q\ Shim

@ Washer
Flyweight assembly
Shim

Gavernor sieeve
SEF5621

SEF031A

SEF500

Assembly (Cont'd)

20. Install distributor head.

a. Always face support spring toward governor lever.

b. Be careful not to drop spring.

c. Make sure ball pin for governor lever is inserted properly
into hole in control sieeve.

d. After installing distributor head, make sure plunger spring
is at guide hole in spring seat.

21. Tighten distributor head.

Distributor head screws:
[0]: 10- 14 N'm (1.0 - 1.4 kg-m, 7.5 - 10.5 ft-Ib)

22. Install flyweight assembly.

When installing governor shaft, be careful not to scratch
O-rings. -

23. Adjust dimension “L”, as shown.
“L”: 1.5 - 2.0 mm (0.059 - 0.079 in)

Tighten lock nut to specified torque.
[O: 17-22 N'm
(1.7 - 2.2 kg-m, 12 - 16 ft-Ib)
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Starter lever

EEF169

SEF048A

KV11229352

SEF049A

Assembly (Cont'd)
24 Measure axial play of flyweight holder. If it is not within
specified range, adjust it by means of shim.
“L”: 0.15 - 0.35 mm (0.0059 - 0.0138 in) -
Refer to S.D.S. for available shims.

25. Measurement of dimension “MS” (for setting the fuel deliv-
ery during starting)

Dimension “MS” is the distance from closing plug to starter

lever. ' ‘

(1) Remove lock nut, governor shaft and flyweight assembly.

(2) Place the bearing springs on the main support.

Be sure to install shim and washer when installing flyweight
assembily.

(3) Set Tool, as shown.
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, SEF051A

R,

Govemnor sleeve
Locking cap
e Closing plug
i
SEF538

KV11214250

SEF055A

Assembly (Contd)
(4) Install dial gauge together with rod.

(5) Press governor sleeve to flyweight and set dial gauge to
“0”‘

(6) Push tension lever until it contacts closing plug. Return
governor sleeve until start lever contacts tension lever, and
read dial gauge.

Refer to S.D.S. for dimension “MS” (distance between closing

plug and starter lever).

(7) If dial gauge indication is not within the specified range, re-
place closing plug and adjust dimension “MS” to that
range. ,

Refer to S.D.S. for available service parts.

26. Install new plug with new O-ring.
Always replace plugs with new ones.
Plug:
[C]: 59 - 78 N-m (6.0 - 8.0 kg-m, 43.5 - 57.5 ft-Ib)
27. Install plug bolt with a new gasket.
28. Install fuel cut solenoid valve.
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SEF053A

EEF259

PIIIINII )

EEF260

~ Assembly (Cont'd)

29. Install delivery valve assembly.
a. Always use new washers. _
b. Make sure delivery valve is reinstalled in its original posi-
“tion. .
- Delivery valve: : .
[0): 44 - 54 N'm (4.5 - 5.5 kg-m, 32.5 - 40 ft-Ib)

30. Install control lever shaft.
Apply a coat of grease to lever shaft end.

GOVERNOR COVER ‘
1. Fit drive shaft so that height (L) between bushing and up-
per mating face of governor cover meets specified value.

L = 7.5+0.5 mm (0.295 -+ 0.020 in)
Check for proper alignment of adjustment holes at drive shaft
and governor cover. " .

2. Fit the clamping mechanism of the regulating disc and the
fastening nut.
Fastening nut:
[0): 25-34 N'm (25 - 3.5 kg-m, 18 - 25 ft-Ib)

3. Fit the regulating disc lock nut (1) by tightening it and sub-
sequently loosening it by approx. 2.5 turns.

A = 2.5 mm (0.098 in)
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Assembly (Contd) |
4. Fit the ring, the sleeve, the locking spring and the nut.

SEF430A

— 5. Fit the tappet rod.
Ensure that the slanting side faces the adjustment pin.

Towards
adjustment

pin

Fit lever shaft.

Use suitable punch to fit the shatt.

Fit shaft from the RH side (seen from the drive side).

Insert shaft until its ends are located approx. 10 mm (0.39
in) from the outer surface of the housing.

e &6 O

SEF432A

o Check lever for smooth operation.

EEF275

7. Fit the axle screws and the tappet rod cover.
Ensure that the rings are replaced with new ones.
Screws and cover of the tappet rod:
[@: 10- 13 N'm (1.0- 1.3 kg-m, 7 - 9 ft-ib)

EEF255
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Assembly (Cont’d) -

8. Check lever position.

a. Fit special tool (@).

b. Fit diaphragm assembly together with adjustment pin.

Turn diaphragm until increased friction is felt. Make sure that
alignment marks (1) coincide. :

EEF268

c. Fit regulator cover of compensator device (B.C.S.).
d. Measure the play between special tool and lever.

Play: 0.05 mm (0.002 in)

EEF269

9. Determine thicknes of shim. '

it will not be necessary to adjust the compensator stroke, if the

following points have been observed during removal.

'~ o The diaphragm bolt located on the diaphragm cover has

not been removed.

o The compensator spacer has not been changed.

o The diaphragm assembly has been replaced in the origi-
nally marked position. o

a. Remove the diaphragm cover and measure the distance
(L;) between the cover and the inner stop. See figure.

T

Y S -

EEF270

b. Measure the distance (L,) between the bush and the gov-
ernor cover.

¢ EEF271
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Assembly (Cont’d)

L T c. Measure the length (L;) of the pin thread.

d. Determine the thickness of the spacers by means of the

M&FMMMWM‘“ equation:

— Spacer thickness
[ EEF272 =(L, + L, — L;) — compensator stroke (A)
Example: '

L,= 10.5 mm (0.413 in)

L,= 7.5 mm (0.295 in)

— L,= 10.5 mm (0.413 in)

1 Compensator stroke = 3.9 mm (0.154 in)

Spacer thickness

= (105 + 7.5-10.5)-3.9

(0.413 + 0.295 - 0.413) - 0.154

: = 3.6 mm (0.142 in)

= 5 " To determine the parts available and the compensator stroke,
refer to S.D.S.

EEF273

10. Fit governor cover.

11. Fit compensation spring.
12. Fill bushing with recommended oil.
Recommended oil type: Shell Clavus
Quantity : 4 - 5 cm® (0.24 — 0.31 cu in)
13. Install diaphragm assembly with shim.
Turn diaphragm assembly until increased friction is felt.
Check that marks are aligned. _

EEF274

14. Install diaphragm cover.

EEF245
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~ EEF162

p_ L] H
anuinampli
RIS

EEF161

Assembly (Contd)

15. Install solenoid timer.
Always replace washers with new ones.
16. Install accelerator wire and cold start device brackets.

COLD START DEVICE
1. Install cold start device assembly.

2. Install control lever assembly.

Align alignment marks of speed control lever and control lever
shaft in order to install control lever in the original position.

3. Install remaining pieces.

FAST IDLE CONTROL DEVICE (F...C.D.)
Install fast idle control device bracket.

POTENTIOMETER
Install potentiometer bracket assembly.
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Assembly (Cont'd)

AIR TIGHTNESS TEST
1. Replace overflow connector with a bolt.

SEF439F

2. Connect an air hose to fuel inlet and immerse fuel injection
pump in diesel fuel.

3. Apply air at a pressure of 392 kPa (3.9 bar, 4 kg/cm?, 57
psi) and check that there are no leaks. If there is any
leakage, repair it.

SEF791A
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Tesﬁng of Injection Pump

PREPARATION

Injection pump test conditions

Nozzle ' KV11257800
Nozzle holder KV11257802

Nozzle starting pressure

Nozzle tube

Inner dia. x outer dia. x length

kPa (bar, kg/cm?, psi) 10,200 - 11,000 (102 - 112, 104 - 114, 1,479 - 1,621)

mm (in)

KV11205032

2.0 x 6.0 x 450 (0.079 x 0.236 x 17.72)

Fuel feed pressure

kPa (bar, kg/cm?, psi)

20 (0.20, 0.2, 2.8)

- Fuel (test oil)

ISO4113 or SAE J967d

Fuel temperature

45 - 50 (113 - 122)

Rotating direction

OC (OF)

Clockwise (observed from the drive shaft)

Injection sequence

1-3-4-2

1. Prepare necessary service tools.

KV11257800

; KV11257802

KV11205032

KV11282815

KV11229522

~

KV11229462

KV11242442

Kv11281036

SEF057A
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SEF950

To nozzie
holder

1 Fuel supply inlet from pump tester

2 Overflow valve
3 Coupiing
4 Fixing stand

SEF378F

L
! L Governor shaft
[J\f‘("

SEF500

screw

o

8-9 mm (0.32 - 0.35 in)
Full speed E!

EEF251

Testing of Injection Pump (Cont'd)

2. Pour test oil into fuel injection pump.
Test oil should be 1S04113, SAE J967d or its equivalent.

3. Install fuel injection pump to pump tester.
4. Connect pump tester tubing.

5. Make sure governor shaft is properly installed.
Adjust “L” dimension:
“L”: 1.5 - 2.0 mm (0.059 - 0.079 in)
Lock bolt governor shaft:
[0: 17 - 22 N'm (1.7 - 2.2 kg-m, 43 - 51 ft-Ib)

6. Run in fuel injection pump as follows:

(1) Maintain test oil in tank at 45 to 50°C (113 to 122 °F).

(2) Set control lever at “full-load” using a spring.

Set maximum speed adjusting screw in position shown, by
turning counterclockwise.
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EEF176

Testing of Injection Pump (Cont’d)

(3) Apply 12 volts to activate fuel cut solenoid valve.

(4) Rotate fuel injection pump by hand to see if it moves
smoothly. :

(5) Rotate fuel injection pump at 300 rpm to make sure all air
inside pump chamber is discharged through overflow valve.

(6) Set feed oil pressure at 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8
psi). '

(7) Run in fuel injection pump by rotating it at 1,000 rpm for ten
minutes.

If fuel leakage, fuel injection failure or unusual noise is noticed,

immediately halt pump tester operation and check fuel injec-

tion pump.

ADJUSTMENT ,
Preadjustment of full-load delivery
NOTE:
This injection pump has a supercharger ancillary mechanism.
To measure the yield, this mechanism should be on, with the
lug at the point to be measured.
1. Set control lever at “full-load” by pulling spring or using
suitable equipment.
Set maximum speed adjusting screw in position shown, by
turning counterclockwise.
S: Refer to S.D.S.
2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve.

3. Rotate fuel injection pump at specified rpm, and measure

amount of fuel injection.
Refer to S.D.S. for full-load fuel injection quantity on fuel injec-
tion tester. _
4. Calculate imbalance of fuel injection quantity.

Max. or Min. injection
Imbalance = volume amount deliv-
ery valves

_ Mean injection volume
of all delivery valves

5. If the imbalance is out of specified range, change delivery
valve assembly.

Turn adjusting screw clockwise to increase fuel injection.
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g

/ SEF571

Spring

Piston

pt

KV11229462

SEF572

SEF573

KV11229522

Spring ring

Reguilating vaive

Testing of Injection Pump (Cont'd)

Ad;ustment of feed pump pressure
Repeat steps 1 and 2 outlined under heading “Preadjust-
ment of Full-Load Delivery”.

2. Measure feed pump pressure at specified fuel injection
pump rpm. -

a. When measured pressure is lower than specifications.
Push in plug that is driven into regulating valve body. Be
careful not to push plug in too far.

b. When measured pressure is higher than specifications.

(1) Remove regulating valve from fuel injection pump, and dis-
assemble regulating valve using Tool.

(2) Drive plug out until it is flush with end face of regulating
valve.

(3) Install spring, piston and spring ring, in that order, to regu-
lating valve.
Make sure ring is flush with end face of regulating valve
body when it is pushed in.

(4) Attach regulating valve to fuel injection pump.
Reguilating valve:
[0:10-13 N'-m (1.0 - 1.3 kg-m, 7.5 - 10 ft-ib)
(5) Adjust feed pump pressure to specifications.
3. Check injection pump condition, referring to inspection
value on injection pump tester.

Adjustment of speed timer
1. Remove cover of timer at high pressure side (side without
spring).

2. Install Tool, KV11282815 in the place of timer cover.

3. Measure timer piston strokes at specified fuel injection
pump rpm.
Refer to S.D.S. for specified timer piston stroke values.
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EEF177

Testing of Injection Pump (Contd)

4. If timer piston stroke is not within specified range, remove
cover of timer at low pressure side and adjust piston stroke
by adding shim(s). ' :

a. Make sure at least one shim is used at each side of timer
spring. ’

rb. Refer to S.D.S. for available service parts. '

~ Adjustment of turbocharger ancillary mechanism

(B.C.S.). ,

1. Fit all parts of the turbocharger ancillary mechanism.
2. Fit a vacuum pump.

Ensure that no loss of vacuum occurs.

3. Measure the fuel injection level.

Refer to S.D.S. for specifications regarding fuel injection quan- -
tities.

Adjustment of fuel injection under full load

NOTE:

This injection pump has a turbocharger ancillary mechanism.

To measure the yield, this mechanism should be on, with the

lug at the point to be measured.

1. Set control lever at “full-load” by pulling spring or using
suitable equipment.

2. Apply 12 volts to activate fuel cut solenoid valve.

3. Measure fuel delivery at specified injection pump rpm.

Refer to S.D.S. for fuel delivery values.

4. If fuel delivery is not within standard range, adjust by turn-
ing full-load adjusting screw.

5. Check injection pump condition, referring to inspection
values.

Adjustment of fuel injection during idle

1. Pull spring until idle speed adjusting screw comes into con-
tact with stopper. :

2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve.

3. Measure fuel injection at specified fuel injection pump rpm.

Refer to S.D.S. for adjustment value of idle fuel injection

amount.

4. If fuel injection is not within specified range, adjust by turn-
ing idle speed adjusting screw.
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Testing of Injection Pump (Cont’d) .

a. Tightening this screw will increase fuel injection arfiount.

b. Make sure that control lever angle is set at 31-41°. _
If control lever angle is not within specified range, adjust it
by repositioning control lever on control shaft. (One serra-
tion pitch: 15°). - e
After control lever has been repositioned, be sure to mea-
sure amount of fuel injection at idle speed again.

5. Check injection pump condition, referring to inspection
value. :

EEF178

Adjustment of fuel injection during start

1. Set control lever at “full load” by pulling spring or using
" suitable equipment.
. 2. Furnish voltage of 12 volts to activate fuel cut solenoid
L -~ valve. .

kY 3. Measure fuel injection at specified fuel injection pump rpm.

: Refer to S.D.S. for adjustment value of start fuel injection
amount.

: 4. If not within specifications, make sure “MS” dimension is

' within specification. Refer to step 25 in Assembly.

Adjustment of fuel injeétion at max. pump rpm

1. Set control lever at “full-load” by pulling spring or using
suitable equipment. '

2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve. ;

3. Measure fuel delivery at specified injection pump rpm. ,gg

Refer to S.D.S. for max. pump speed fuel injection adjustment

value.

4. If fuel delivery is not within standard range, adjust by turn- -
ing max. speed adjusting screw.

S—
EEF179

a. Tightening screw will increase fuel injection.

b. Make sure that control lever angle “o” is within 6° to 14°
range.

U 5. geck injection pump condition referring to inspection
. ,ﬁjue.

EEF180
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EEF181

a TE

Testing of Injection Pump (Cont'd)

Measurement of overflow amount

1. Set control lever at “full-load” by pulling spring or using
suitable equipment.

2. Furnish voltage of 12 volts to activate fuel cut solenoid
valve.

3. Measure fuel overflow at specified fuel injection rpm.

Refer to S.D.S. for inspection value of overflow amount.

Operation check of fuel cut solenoid valve

When engine is idling and fuel cut solenoid valve current is
OFF, be sure there is no fuel being injected. This check has to
be done for approx. 5 seconds.

Installation

Install injection pump assembly in the reverse order of re-

moval, observing the following:

1. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke. ‘ :

2. Install injection pump (Refer to EM section).

(1) Temporarily set injection pump so that the flange of the
pump is aligned with aligning mark on front cover.

" (2) Install injection pump gear.

[O]: 59 - 69 N-m (6 - 7 kg-m, 43.5 - 51 ft-Ib)

Make sure that the key does not fall into the front cover.

Make sure that “2”.marks are aligned. ‘

(3) Apply liquid gasket to mating surface of injection pump
gear cover and install it. :

(4) Remove plug bolt from distributor head and install dial

gauge.

(5) Do not tighten fixing nuts and bolts yet, as injection pung
might have to be turned if plunger lift is not within specific3
tions. ‘
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Installation (Cont'd)

(8) Turn crankshaft counterciockwise 50 to 60 degrees from
No. 1 cylinder T.D.C. position.

(7) Find the dial gauge needle rest point, then set the gauge to
zero.
(8) Turn crankshaft clockwise untii No. 1 cylinder is set at
T.D.C. on its compression stroke.
(9) Read dial gauge indication.
Dial gauge indication must be:
© 0.38 £ 0.02 mm (0.0150 + 0.0008 in)

(10) If dial gauge indication is not within the above range, turn
pump body until it is.

a. I indication is smaller than the specified value, turn pump
body counterclockwise.

b. i indication is larger than the specified value, turn pump
bedy clockwise.

(11) Tighten injection pump fixing nuts and bolts.
Nuts: _
[0): 20 - 25 N'm (2.0 - 2.5 kg-m, 14 - 18.5 ft-ib).
Boilt:
[0): 32 - 42 N'm (3.3 - 4.3 kg-m, 24 - 31 ft-Ib)

Checking

1. Rotate the crankshaft pulley clockwise two turns until the
pulley and injection pump timing marks match (with the cy!-
inder No. 1 at TDC on its compression stroke). Slowly ro-
tate the crankshaft pulley so as not to surpass the injection
pump housing mark and read plunger lift.

Dial gauge indication must be:
0.38 + 0.02 mm (0.0150 + 0.0008 in)
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SEF852

Installation (Contd)

2.

If gauge reading is not within specified range, loosen the
injection pump securing nuts and bolt until the pump can be
manually rotated. Rotate the pump clockwise and restart
the setting operation from point (5) in Instaliation.

3. Tighten injection pump securing nuts and bolt.

Nuts:
[0): 20 -25N'm
(2.0 - 2.5 kg-m, 14 - 18.5 ft-lb)
Bolt: '
[@: 32-42 N'm
(3.3 - 4.3 kg-m, 24 - 31 ft-Ib)

4. Remove special tool and install plug with new washer.
Always replace plug bolt gasket.

[@: Plug bolt
14 - 20 N-m (1.4 - 2.0 kg-m, 10 - 14 ft-Ib)

5. Connect fuel injection tubes in the order of 4, 3, 2 and 1.

[@: injection tube flare nut
20 - 25 N'm (2.0 - 2.5 kg-m, 16 - 18 ft-Ib)

6. Bleed air from fuel system. ‘
Refer to Bleeding the Fuel System (EF & EC 221).

Adjustment
IDLE SPEED AND MAXIMUM SPEED ADJUSTMENT

CAUTION:

Do not remove sealing caps unless absolutely necessary.
Never disturb the full-load adjusting screw because this al-
ters the mixture ratio and may result in serious engine

_ problems. .

Do not adjust the maximum speed adjusting screw to a
point exceeding specifications; exceeding the maximum
speed may cause engine damage.

Idle speed adjustment

Push in idling control knob completely.

Start the engine and keep it idling until the operating tem-
perature is reached.

Turn the screw operating on the acceleration control lever
until the engine reaches specified value.

idle speed: 700+ 50 rpm
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EEF180

Adjustment (Cont'd)
Maximum speed adjustment

1.
2.

[
3.

Start up engine and warm it up until coolant temperature in-
dicator points to middle of gauge. '
Connect tachometer pickup to No. 1 fuel injection tube.
Refer to the instructions on tachometer.
Depress accelerator pedal fully under no-load and read the
tachometer indication.

Maximum engine speed (Under no-load):

5,050+ 100 rpm ‘

If indication is lower than specified maximum engine speed,
adjust using maximum speed adjusting screw.
After adjustment, tighten lock nut securely and plug it with
a sealing cap. : '

Adjustment of manual mechanism for a cold start

1.
2.

3.

Press the cold-start button fully in..
Start the engine and wait until normal operating tempera-
ture has been reached.
Loosen the locking nut (1) and adjust it 2) until the revs.
are within the specified values. :

Engine speed:

1,500 - 2,000 rpm.

Tighten the locking nut (1).

[O: 8-10 N'm (0.8 - 1.0 kg-m, 6 - 7 fi-Ib)

F...C.D. adjustment (A/C models)

Secure the bracket of the F.I1.C.D. with fixing bolts (1, so
that the clearance between the F.I.C.D. lever (& and the

_intermediate lever 3 is 1 - 2 mm (0.039 - 0.079 in).

[@: 7 - 10 N'm (0.7 - 1.0 kg-m, 5 - 7 ft-Ib)

Warm up engine until normal operating temperature.
Switch on A/C and adjust idling speed, with adjustment
screw (2, until engine rpm is within specifications.

Engine rpm: 850+ 50 rpm

Potentiometer adjustment

Adjust potentiometer’s installation position until the output volt-
age is within specifications.
Refer to Potentiometer
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INJECTION NOZZLE TD27T

CAUTION:
Plug flare nut with a cap or rag so that no dust enters the
nozzle. Cover nozzle tip for protection of needle.

Removal and Installation

1. Remove fuel injection tube and spill tube.
2. Remove injection nozzle assembly.

Also remove washers from nozzle end.
3. Install injection nozzle in the reverse order of removal.

Combustion chamber Injection nozzle to engine:
side _ : M:54.64N.m -
(5.5 - 6.5 kg-m, 40 - 47 ft-Ib)
Injection nozzle to tube:
SEF668A [: 20 -25 N'm
(2.0 - 2.5 kg-m, 16.5 - 18 ft-Ib)
Spill tube: ‘
[0): 29 -39 N'm
(3.0 - 4.0 kg-m, 21.5 - 29 ft-Ib)
Always clean the nozzle holes.
Always use new injection nozzle gasket. :
Note that small washer should be installed in specified
direction.
~ -d. Bleed air from fuel system.

oop

Disassembly
1. Loosen nozzie nut while preventing nozzle top from turning.

s/ SEF785

Nozzle assembly 2. Arrange all disassembled parts in the order shown at left.

' inlet connector
Adjusting shim @
Nozzle spring \
Spring seat &
Spacer \
Nozzle \®

needley
<9\-Nozzle body
Nozzie holder

Nozzle washer
=— Nozzle gasket SEF425F
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KV11200110 [

\E/ssnso

KV11290632

SEF831

KV11290620

SEF832

INJECTION NOZZLE TD27T
Inspection
Thoroughly clean all disassembled parts with fresh kerosene or
solvent.

If nozzle needle is damaged or fused, replace nozzle as-
sembly with a new one. '

If end of nozzle needle is seized or excessively discolored,
replace nozzle assembly.

Check nozzle body and distance piece for proper contact. If
excessively worn or damaged, replace nozzie assembly or
distance piece.

Check nozzle spring for excessive wear or damage. If ex-
cessively worn or damaged, replace it with a new spring.

- Check distance piece and nozzle hoider for proper contact.

If excessively worn or damaged, replace nozzle holder
assembly. :

Cleaning
a. Do not touch the nozzle mating surface with your fingers.

b.

1.

3.

To wash the nozzies, use a wooden stick and brass brush
with clean diesel fuel.

Remove any carbon from exterior of nozzle body (except
wrapping angle portion) by using Tool.

Clean oil sump of nozzle body using Tool.

Clean nozzle seat by using Tool.

Take extra precautions when performing this job, since nozzle
efficiency depends greatly on a good nozzle seat.
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INJECTION NOZZLE |

4. Clean spray hole of nozzle body by using Tool.

‘To prevent spray hole from canting, always clean it by starting
with inner side and working towards the outside.

KV11290220

SEF833

5. Decarbonate nozzle needle tip by using Tool.
KVv11290140

SEF834

6. Check needle sink.

(1) Pull needle about haifway- out from body and then release
it.

(2) Needle should smk into body very smoothly from just its
own weight.

(3) Repeat this test and rotate needle slightly each time.

If needle fails to sink smoothly from any position, replace both
needle and body as a unit.

SEF835

Assembly

Assémbly is in the reverse order of disassembly.

Holder to nozzle nut:
: 29-49 N'm
(3.0 - 5.0 kg-m, 22 - 36 ft-lb)
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INJECTION NOZZLE

Test and Adjustment

WARNING:

When using nozzle tester, be careful not to allow diesel fuel
sprayed from nozzie to contact your hands or body, and make
sure your eyes are properly protected with goggles.

INJECTION PRESSURE TEST

1. Install nozzie to injection nozzle tester and bleed air from
flare nut.

- EF791A

2. Pump the tester handle slowly (once per second) and
watch the pressure gauge.
3. Read the pressure gauge when the injection pressure just
starts dropping.
Initial injection pressure:
Used
9,807 - 10,297 kPa (98.1 ~ 103.0 bar, 100 - 105
kg/cm?, 1422 - 1493 psi)
New
‘ 10,297 - 11,278 kPa (103.0 - 122.8 bar, 105 - 115
B SEF672A kg/cm?, 1493 - 1635 psi)

Always check initial injection pressure using a new nozzle.:

4. To adjust injection pressure, change adjusting shims.

a. Increasing the thickness of adjusting shims increases ini-
tial injection pressure. Decreasing thickness reduces initial

Adjusting shim pressure.

b. A shim thickness of 0.04 mm (0.0016 in) corresponds ap-
proximately to a difference of 471 kPa (4.71 bar, 4.8 kg/cm?,
68 psi) in initial injection pressure.

Refer to S.D.S. for adjusting shim.

SEF427F
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INJECTION NOZZLE | TD27T

LEAKAGE TEST -

1. Maintain the pressure at about 981 to 1,961 kPa (9.8 fc

19.6 bar, 10 to 20 kg/cm?, 142 to 284 psi) below initial in-
‘ jection pressure.
- 2. Check that there is no leakage from the nozzle tip ot
')
é

around the body.
3. If there is leakage, clean, overhaul or replace nozzle.

Good Faulty
SEF674A _ |
SPRAY PATTERN TEST
‘ 1. Pump the tester handle once per second.

2. Check the spray pattern.

E 3. If the spray pattern is not correct, clean or replace nozzle.

A

U "I- ]
Good Faulty

EF794A
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FUEL SYSTEM CHECK

EEF182

Priming Pump Check

Before checking priming pump, make sure that fuel filter is
filled with fuel. '

1. Disconnect fuel inlet hose.

Place a suitable container beneath hose end.

2. Pump priming pump and check that the fuel overflows from
the hose end. If not, replace priming pump.

Fuel Cut Solenoid Valve

1. Disconnect fuel cut solenoid valve harness connector and
check voltage.

Ignition switch Voltage
OFF ov
ON Battery voltage

2. Check fuel cut solenoid valve for circuit continuity.
3. Remove fuel cut solenoid valve and check that plunger
moves smoothly and that spring is normal.

Cold Start Device
Refer to Fast idle speed adjustment.
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BLEEDING THE FUEL SYSTEM

To bleed air from the fuel system, proceed as follows:

1. Move the priming pump up and down until there is sud-
denly more resistance in the movement then stop this ac-
tion and start the engine. _

2. If the engine does not operate smoothly after it has started,
race it two or three times. , :

. /awom / ) EEF275
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FUEL FILTER

Fuel Return Control System

¢ Models for Europe and cold areas incorporate the fuel re-
turn control system.

<oum /:D e
VA
—) =)
Q\@
EEF075
@ Fuel tank (3 By-pass passage ® Overflow valve
@ Fuel filter (Fuel temperature is cold) Injection nozzle

@ Fuel return passage

®  Fuel temperature is cold

From injection
pump
Return valve
Bimetal

SEF417F

pump
Return valve

Bimetal

Element
SEF418F

Fuel Return Control System (F.R.C.S.) prevents clogging of the
fuel filter by circulating overfiow fuel warmed by the fuel injec-
tion pump when ambient temperature is low. The float vaive in
the system prevents trapped air from circulating through the
fuel line and the check valve prevents reverse fiow of fuel from
the fuel tank.

When the fuel temperature is above 30°C (86°F), a bimetal
valve activates to stop fuel circulation.
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' FUEL HEATER SYSTEM

Circuit Diagram

FUEL

- HEATER

RELAY

IGNITION SWITCH
ON or START

Up
ﬁ ! FUSE BLOCK
(Refer to “POWER
5»5«3 SUPPLY ROUTING~
o in EL section.)
FUEL .
TEMPERATURE
SWITCH . oW
B
FUEL @vua
HEATER 8
] Main
gfI?ELESSURE harness)
SWITCH r___. 3
@
I rcw - s . B
el d - 3
| @ —
@ @ .
_8 @ gl 5 [USIBLE @
— — ~
BODY GROUND . %
{ i
Eggnggs) ! RELAY BOX
B3 .

Qi

1
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FUEL HEATER SYSTEM

~| Description

Fuei heater system is designed to improve startability at low at-
mospheric temperatures for models destined for cold areas.
This system prevents fuel filter from clogging with fuel wax.

Fuel
temperature
switch

SEF410F

Fuel temperature switch Oil pressure switch”
Relay y
From fuel mgee T =g To injection pump
tank I
J

switch 777

@ \ AFiher
OFFX ON Ignition Dg Fuel heater

Fuel filter assembiy

@ : @ *: Qil pressure switch
Battery is fixed on left side
of engine block

SEF411F
 Fuel hootor oporaton ares Operation

@1 Fuel heater system operates when fuel temperature switch and
& oil pressure switch are on.
o 0@ -
2 /
S
2 e / O%Z
e
E . /
. 0(0.0, 89 (1.0, 196 (2.0, 294 (2.9,

Engine 0,0) 1,14) .2,28) 3, 43)
oil pressure kPa (bar, kg/cm?,psi) SEF541D

Inspection
1. Connect a lead wire, as shown, between terminals of fuel
temperature switch.

After checking, reconnect
the connector

SEF553D
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FUEL HEATER SYSTEM

Inspection (Contd)

2. Run engine at about 1,000 rpm. After several minutes,
- make sure that fuel heater is hot. :

Be careful not to burn yourself.

3. If fuel heater does not operate, check fuel heater system as
follows.

FUEL HEATER

1. Check continuity for fuel heater.
2. |f fuel heater has malfunction, replace fuel filter bracket.

SEF413F

OIL PRESSURE SWITCH

1. Run engine at about 1,000 rpm.
Ol pres 2. Check continuity for oil pressure switch.
pressure . . . .
~ switch 3.  If oil pressure switch has malfunction, replace it.

Cylinder
block

—

SEF414F

FUEL HEATER RELAY

‘II 1. Check fuel heater relay operation.
2. If fuel heater relay does not operate, replace it.

SEF415F

HARNESS
Check harness and fuse continuity.
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Fuel cut
(Solenoid timer ON)

Solenoid
timer OFF

Water temperature

Q sensor

Glow control unit

SEF419F
Solenoid timer g6t overflow
— s e
x t
fow L
E I L Fuel :
= injection [ Fuel
~ pum i
Lo Pume_ | injection
nozzle
SEF914H
e Normal
Solenoid - -1 Sr?;?ne
timer Oti PR <30
~ i - sec.
3 A
a 15 “
=
[ o
3 Solenoid
S timer OFF
2>
k=l
&
g
£ 0 p
750 1,000 5,050
= Engine revolutloon (rpm) EEF238
= Normal
----- Cold
Solenoid " engine
timer ON >30 sec|
3 JRLETS
A 15% ey
-
@ 13°
Y Solencid timer
g OFF
o
2
<
a
g 0 750 1,000 5.050
= Engine revolution (pm) EEF262

SOLENOID TIMER

Description

To improve startability, a solenoid timer is used on models for
Europe and cold areas. Its purpose is to advance fuel injection
in relation to coolant temperature for a certain period after
starting the engine.

This timer is controlled by the signal from the glow control unit.
The glow control unit sends a signal to activate the advance
mechanism of the fuel injection pump during cold starting.

Operation

Part of the fuel in the return line returns to the fuel injection
pump inlet, when the solenoid timer is OFF. When cold
starting, the solenoid timer comes ON to stop the return of fuel
to the inlet. This increases the fuel pressure in the fuel injection
pump so that fuel injection advances.

TIMER CHARACTERISTICS

The graphs show the differences in fuel injection timing in rela-
tion to engine speed when the solenoid timer is both ON and
OFF.

When the solenoid timer turns ON, fuel injection timing ad-
vances approximately 2°. Thus, cold engine starting in cold
weather is greatly improved.
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SOLENOID TIMER

Solenoid timer

@ . For fuel cut

solenoid valve
@ : For solenoid
timer

@ : For fuel cut
solenoid valve

@ : For sotenoid
timer

Solenoid timer

SEF424F

Inspection

1. Disconnect solenoid timer connector and check for "click-
ing” sound from solenoid when battery is connected and
disconnected.

If solenoid has malfunctioned, replace it.

After checking, reconnect the connector.

2. Disconnect water temperature sensor harness connector.

3. Start engine and check voltage between terminal (2) and
ground.

Battery voltage should exist for 30 seconds after starting

engine. :
If not, check harness and glow control unit.

~ TIMER PISTON STROKE (USING PUMP TESTER)

Measure timer piston strokes at specufled fuel injection pump
speed when solenoid timer is on and off.

Refer to Service Data and Specifications (S.D.S.) of injection
pump.
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POTENTIOMETER

Tool

Black-red (-)

Black {+)
To constant
veltage unit

S

<

To digital voitmeter Blue-red (-)

a%ilue-yeﬂow (+)

SEF343|

Potentiometer

SEF344i

-,

Output voltage ratio (%)

Approx. 60° 140°
Effective electrical angle
Shatft rotational angle (deg.) —
SEF3451
i Adjusting bolt
Joint
SEF346l

Removal

1. Loosen screws which secure potentiometer to bracket.
2. Remove potentiometer.

3. Remove bracket.

CAUTION:

a. Do not remove adjusting bolts unless necessary.
b. Do not attempt to disassemble potentiometer.

inspection

1. Using Tool (KV11229882), connect potentiometer to digital
voltmeter and voltage-regulating unit.
2. Apply an input of 5 volts.

3. Ensure that the voltage indicated on the digital voltmeter
reads higher when the potentiometer is turned to the right
and, at the same time, that the output voltage is 5V when
the operating handle is set at maximum.

4. Figure shows an example of potentiometer characteristics.
Effective electrical angle of TD27T engine is 36°.

5. Position potentiometer pin and adjusting bolt in joint. En-
sure that there is no free play.
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POTENTIOMETER lﬁ

Installation
If adjusting bolt is removed during disassembly, install it as fol-
lows:

1. Temporarily install adjusting bolt, lock nut and potentiome-
ter. Joint need not be installed.

EEF194

2. Tighten or loosen adjusting bolt so that clearance between

ﬁ AT bt adjusting bolt end surface and potentiometer pin is ad-
q justed to specifications. Clearance can be measured using
N'V ) a feeler gauge.
& S & Specified clearance:

: 0.2 — 0.8 mm (0.008 — 0.031 in)
Q mmnf nn%

=
7T \.

EEF195

3. Secure adjusting bolt with a lock nut.
Ad]ustmg bolt

4. Remove potentiometer and install joint on adjusting bolt.

5. While positioning potentiometer pin in joint, install potenti-
ometer on bracket.

EEF138
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POTENTIOMETER

TD27T

Installation (Cont'd)

EEF199

6. Secure potentiometer using screws and spring washers.
7. Ensure that control lever moves smoothly.
8. Input 5V to the potentiometer and set the operating handle

" at maximum. Ensure that the output voltage of the potenti-
ometer is 5V.

Adjustment on Test Bench

Adjustment conditions

Specified value

Control lever position

Pump speed rpm

Fuel injection quantity Remarks

cm3/1,000 rev. Qutput voltage (V)

Input voltage: 10V

Measure 1,275 11.9-13.9 - 6.87 ~ 6.93 Adijusting point
Idle — — 1.0-3.0 Check point
Full speed — — approx. 10 Check point

Turbocharger compensating pressure: 0 kPa (Omm Hg)

N
X

T~ TEEF202

1. Measure required

“tightening” length “L” of idling stopper
bolt in advance. :

2. Remove idling stopper bolt and tighten dummy bolt (M8,
pitch: 1.0 mm). :
3. Apply 10V to the potentiometer.

4. Operate fuel injection pump at 1,275 rpm.
Adjust control lever position using dummy bolt so that in-
jected fuel quantity is 11.9 — 13.9 ecm?®/1,000 revolutions
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POTENTIOMETER _
Adjustment on Test Bench (Cont’d)

5. Connect Tool (KV11229882) to digital voltmeter and
voltage-regulating unit.

6. Connect Tool (KV11244582) to potentiometer and Tool
(KV11229882).

Adjust the potentiometer so that the output voltage is 6.87
—~ 6.93V. Lock the potentiometer setting and check that the

output voltage is 10V when the operating handle is set at
maximum.

if potentiometer output voltage is outside specifications,

loosen adjustment screws and adjust potentiometer posi-
tion.

Tighten adjustment screws and reconfirm potentiometer
output voltage.

EEF205

10. After properly positioning potentiometer, remove the
dummy bolt.
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POTENTIOMETER

EEF200

Adjustment on Test Bench (Contd)

11. Tighten and regulate idling stopper bolt so that “L” mea-
sured in step 1 is obtained.

12. Adjust idling stopper bolt so that fuel injected during idling
is in the specified range.

13. Ensure that control lever properly returns to the idle posi-
tion by means of the spring.
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POTENTIOMETER _
Adjustment on Test Bench (Cont’d)

POTENTIOMETER ADJUSTMENT (ON THE VEHICLE)
Note:

This procedure enables checking the internal resistance of the
potentiometer and enables simultaneous adjustment.

For final adjustment, refer to “FINAL POTENTIOMETER AD-
JUSTMENT (ON THE VEHICLE)”. '

1. Using an ohmmeter, check resistance value between termi-

Pgaem(i;meter nals of potentiometer.
connector . N
\ , Resistance: 1,200 + 50 Q

REs DISCONNECT
! HE
le @

SEC405B

P 2. If resistance is not within specified range, adjust position of
potentiometer. '

! a
Gy
k‘. Qo ]
9@@'!' T U
=P &
253

3. Fixate potentiometer by tightening the potentiometer adjust-
ment screws. .

4. Make sure that the control lever correctly returns to the idle
position and that the resistance value returns to the value
as specified. '

/
~ EEF208
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POTENTIOMETER . TD27T

Potentiometer connector
[ imis |
@n® hs

EEF277

Y ,
éi}ﬁg Iﬂ/m &
NNl

2 )

Adjustment on Test Bench (Cont'd)

FINAL POTENTIOMETER ADJUSTMENT (ON THE
VEHICLE) |

1.
2.

Run engine until it reaches its operating temperature
(above 80°C). -
Make sure engine idle speed is within specified value and
adjust if necessary.

Idle speed: 700 + 50 rpm
Stop engine
Turn ignition key to the “ON” position

Check voltage between potentiometer output terminals
Voltage: 1.10 + 0.05 V

If the value is not within the specified range, modify mea-
sured voltage by adjusting potentiometer position relative to
its fixation.

Fixate potentiometer by tightening potentiometer fixation
SCrews. ‘

Make sure that the control lever correctly returns to the idle
position and that the voltagé value returns to the adjusted
value.
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CRANKCASE EMISSION CONTROL SYSTEM

EEF209
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CRANKCASE EMISSION CONTROL SYSTEM TD27T

Fresh air _ __,,

f Blow-by gas —»

Air controt
valve

EEF263

SEF060B

SEC692

Description

The closed-type crankcase ventilation system is utilized as a

_crankcase emission control system. The closed-type crankcase

emission control system prevents blow-by gas from entering
the atmosphere and keeps the internal crankcase pressure
constant. During the valve operation, the blow-by gas is fed
into the intake manifold by the air control valve. This is acti-
vated by the internal rocker cover pressure. When the intake
air flow is restricted by the throttle chamber, the internal rocker
cover pressure decreases. At this point, the crankcase emis-
sion control valve keeps the internal rocker cover pressure
constant so that air or dust is not sucked in around the crank-
shaft oil seal. -

Inspection

AIR CONTROL VALVE

1. Remove rocker cover.

2. Remove control valve from rocker cover.

3. After plugging the center hole with adhesive tape, check
that air flows from inlet by blowing air from outlet and that
air does not flow by inhaling air.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.
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QUICK-GLOW SYSTEM

&mmmemmeMm

@

e —

TURID

{1

d

Glow plug —/

Glow control unit
(R.H. front pillar)

{

Front

Water temperature

sensor

Water temperature
sensor

(for glow control unit).
Colour cables:

black, yellow/black
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QUICK-GLOW SYSTEM '

Circuit Diagram

BATTERY . BATTERY
(Via fusible . (via fusible IGNITION SWITCH
fink-63A) 1ink-30A) ON or START
IGNITION SWITCH
OFF[ACCION [ ST
1 QL0
CHECK
CONNECTOR - g Lo gﬁ FusE
4
S O
GLOW
GLOW GLow
RELAY g RELAY FUSE
= = 5 % 7 16 10 14
GLOW GONTROL UNIT
DROPPING
RESISTOR 15 13 12 11
‘ ﬂb L
@ E
1 ALTERNATOR ) WATER VEHICLE
L L L 4L TEMPERATURE  SPEED
GLOW PLUG SENSOR SENSOR

YEF056
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QUICK-GLOW SYSTEM [(TD27T

Description

Type 1

--- -~ When not cranking .
..... When collant temperature is over 50°C (122°F)
« » o s « When driving over 20 km/h (12 MPH)

5T 7—1
ignition switch ON E _j .

OFF
; ON
Indicator OFF [ T,
ON
Relay-1 Y
eay OFF |
T2 —-'
ON
* | =BE)
Hea'y.z QOFF [ — --oonoo‘ n-’r-—-—?ag
T —
Vehicle speed 20 km/h s
sensor 10 km/h
0 km/
Solenoid timer CN
{Injection timing orr L] eheenee!
advance) . |
Ts
A a d
\\ unu \
~,
Glow plug ot N
temperature o *e
s -2

Elapsing time

SEL983N

When coolant temperature is lower than 50 °C (122°F), relay-1 and relay-2 are turned on at the same
time that the ignition switch is turned on. From this time, the “high-level” electric current flows through
the glow plugs and heats them up quickly. After T, seconds have passed, the control unit turns off the
indicator. The relay-1 automatically turns off after it has been on for T, seconds.
If you turn the key to the “START” position and keep it in this position, relays 1 and 2 will remain on
(“high-level current”’). When the engine is started, relay-1 will turn off and relay -2 will remain on during
the post-heating time T,. This may send the “low-level” current through the glow plugs.
If you do not turn the key to the “START” position, relay 2 will turn off after Ts.
When the coolant temperature is higher than 50°C (122°F), relay-2 is turned on only when the key is in
the “START” position.
T, : approx. 2-6 [sec.] (Varies with coolant temperature and glow plug terminal voltage.)
T, : approx. 3-11 [sec.] (Varies with glow piug terminal voltage.)
T, : approx. 600 [sec.] [When coolant temperature is below 50°C (122°F).]
0 ([sec.] [When coolant temperature is over 50°C (122°F).]
Ta, Ts : approx. 30 [sec.] [When coolant temperature is below 10°C (50°F).]
0 [sec.] [When coolant temperature is over 10°C (50°F).]
e When the ignition switch is repeatedly turned “ON” and “OFF”, T, becomes shorter.
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' QUICK-GLOW SYSTEM TD27T

Trouble Diagnoses

-Engine fails to start or is hard to start.

y
Check fuel level, fuel supplying system, starter motor, etc. N.G. Correct.
oK.
b4
Check that all giow plug connecting plate nuts are installed N.G. | Correct.
properly. Refer to “GLOW PLUG” in the chapter Component Parts i
Basic Check.
oK.

Y

Turn ignition switch OFF for more than 10 seconds.

A

Check if glow indicator comes on when the ignition switch is
I —» Go to@ on next page.

turned to ON.

&)
l

Check for a burned out bulb. ‘ N.G. Replace bulb.
O.K.
3
Go to “POWER SUPPLY FOR GLOW CONTROL UNIT”. N.G. _| Check harmess between fuse
oK "1 and glow control unit.
A
Go to “GLOW PLUG LAMP”. N.G. | Replace glow control unit.
O.K.

Y

Check short circuit on harness between ignition switch and glow
indicator.
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QUICK-GLOW SYSTEM

®
i
Go to "GLOW PLUG”. o N.G. Replace glow plug.
O.K.
Y ‘ X
Check glow relay-1. N.G. Replace glow relay.
Refer to “GLOW PLUG RELAY”. - -
O.K.

Y

Go to “POWER SUPPLY FOR GLOW CONTROL UNIT”.

N.G.

A

O.K.

Go to “ENTIRE SYSTEM CHECK".

N.G.

Check harness between glow
control unit and ignition switch.

O.K.

Check hamness between

* glow control unit and glow relay-1

¢ glow relay-1 and glow plug

EF & EC-242
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QUICK-GLOW SYSTEM

— Trouble Diagnoses (Contd)

The combustion performance of the engine after it has started is

not good.

.| Replace glow relay.

Repiace dropping resistor.

Check giow relay-2. N.G.
Refer to “GLOW PLUG RELAY”.
OK.
Y
Go to “DROPPING RESISTOR CHECK”. N.G.
OK.
) Y
Go to “ENTIRE SYSTEM CHECK". N.G.
OK.

A 4

Check harness between

« glow control unit and glow relay-2

+ glow reiay-2 and glow plug

+ dropping resistor and glow plug

EF & EC-243
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QUICK-GLOW SYSTEM

TD27T

Trouble Diagnoses (Contd)

When the ignition key is ON, the glow indicator remains on and -
does not go off. :

O.K.

L

N.G.

Replace water temp. sensor.

Go to “WATER TEMPERATURE SENSOR CIRCUIT”.

O.K.

Check harness between glow con-
trof unit and water temp. sensor.

Go to “GLOW PLUG LAMP”.

N.G.

Y

Replace glow control unit.

O.K

b

Check short circuit on harmess between glow control unit and glow
indicator.

EF & EC-244




QUICK-GLOW SYSTEM

T Component Parts Basic Check

9
. 8.5 (v}
o GLOW LAMP
g el Turn ignition switch ON and measure the time that glow lamp
g i stays lit.
] S ~ Approx. 1-10 seconds
BETL (The time will vary according to glow plug terminal
Kl —] voltage and water temperature.)
0 i

1 L 1
—40 Q
o/ & oy o)
- -15
) ®
Water temp. °C (°F) SELS84N

ENTIRE SYSTEM CHECK

[At water temperature below 10°C (50°F)]

Pre-glow control check

Turn ignition switch ON and measure glow plug terminal
voltage.

Battery voltage should appear for 2 to 13 seconds*, and then
half of battery voltage for the next 30 seconds. -
*  (Varies with glow plug terminal voltage)

The time will be shortened if ignition switch is OFF for only a
brief pericd.

Therefore, when measuring the time, leave ignition switch OFF

for more than 5 minutes, and then turn it ON.

—L. 4
$9510 11 12 13
SEL230K

After-glow control check

600 Turn ignition switch to START and run engine, then measure
glow plug terminal voltage. h

Half of battery voltage should continue for 10 minutes.*

@ if the water temperature exceeds 50°C (122°F) in this time,
g or if the vehicle speed exceeds 20 km/h (12.5 mph), the
= voltage of the connection clip of the glow plug shouid fall
to OV.
0 T
0(32) 50 (122)
Water temp. °C (°F) SEL486M
CHECK CONNECTOR

By means of this connector, the function of the quick glow sys-
tem can be checked easily.

Check voltage between terminal &) and ground.

Battery voitage should exist for 3 to 11 seconds*.

*  (Varies with coolant temperature.)

EEF212

EF & EC-245



QUICK-GLOW SYSTEM

~

Ohmmeter

EEF213

Component Parts Basic Check (Contd)

DROPPING RESISTOR
Measure resistance between terminals.

Resistance: approx. 0.3Q2

POWER SUPPLY FOR GLOW CONTROL UNIT

temperature
sensor (For glow
control unit)

Y

(

EEF217

- ,3D 1. Disconnect “S” terminal for starter motor to prevent engine
- from cranking.
2. Disconnect glow control unit harness connector.
3. Check terminal @ for ground continuity.
= Continuity should exist.
e If N.G., check ground harness.
" 9 #m 4. Check continuity between terminal 39 of glow control unit
p— and terminal “L” of alternator.
3
’ Continuity should exist.
E{) EEF214 uity should
‘ 5. Check voltage at each terminal according to the following
-+ chart.
I
Terminal No. Ignition switch position Voltage
OFF ov
® ON START Battery voltage
© 9 @ OFF ov
ON START Battery voitage
g = ® OFF ON ov
1S e@ EEF215 START Battery voltage
e If N.G., check component parts and their related harness
- C‘l—‘l according to the following chart.
) Parts which should be checked
Terminal Fuse/ F Igniti Glow indi
No. use/ rus- gnition ow indi-
Battery ible link switch cator bulb Hamness
® O ® X X X X
@ X X X X X
msoonnifr -
g @ = ® X X X X
1S EEF216
Water WATER TEMPERATURE SENSOR

Check water temperature sensor resistance.

Coolant temp. °C (°F) Resistance kQ
~25 (-13) 19 -
0 (32) 5.6
20 (68) 2.5
40 (104) 1.2

EF & EC-246



QUICK-GLOW SYSTEM

TD27T

u»
termi-
nal

Alternator

CONNECT

Vaix
A€

EEF218
VEHICLE SPEED SENSOR
1. Ensure that the gear shift is at position “2H".
2. Jack up the rear of the vehicle.
3. Select 4th gear and let the vehicle drive at 60 km/h (37.5
mph) during the check.
i N
10 1 11
— ' Select the correct cables for this test (black and white ca-
=4 bles with threaded ends) and fasten them to the DCC and
Black wire —— |~ White wire PULSE connection clips respectively.
2) Fasten the black and white cables to connection clips 11
f and 10 respectively of the glow control unit.
r\T&?—J [pulst ] [Feesc |
CONSULT =d 2
EEF239 he G
3) Press “SUB MODE".
HIZSAH
COMSIULT
EEZZN
START
SUE MODE
EEF240
4) Press “VOLTAGE/PULSE MEASURE”.
& SELECT SUE MOLE [TUJE
AL THEE-FULEE MEASURE]
RECGRE CISF-PRINT
FIELD TEST
CLOCKE SETTIMG
UMIT COMUERS IRH
EEF241

“Component Parts Basic Check k (Contd)

ALTERNATOR TERMINAL “L”

Start engine and make sure that voltage between terminal @
and body ground is more than 5V.

EF & EC-247



QUICK-GLOW SYSTEM *

Component Parts Basic Check (Cont'd)

5) Press “PULSE” until “pULSE FREQUENCY?” is selected.

Iy SELECT MERSURE ITEM
WOLT | F !._.?U;IL_l =
— !
START
£EF242
6) Press “START”.
[T ZELECT MEASURE 1TEM | '
WOLT
i
]
[ ET U |
EEF243
7) Check that the impuise frequency is approximately 20 Hz.
WS FULSE FREQUEMCY BN
mHz
RECORD
EEF244
=
L Check whether the voltage between connection clip 11 of the
glow control unit and earth causes the voltmeter indicator to
move. :
® S
= Speed sensor
COMNECT -
EEF219 E G

EF & EC-248



QUICK-GLOW SYSTEM TD27T

Component Parts Basic Check (Cont'd)

EEF220

GLOW RELAY

1. Check relay for coil continuity.
Continuity should exist.

2. Check relay for proper operation.

Coil voltage Continuity Contact point
ov No OFF
12V Yes ' ON

GLOW PLUG

1. Disconnect glow control unit harness connector.
2. Remove glow plug connecting plate.
3. Check each glow plug for continuity.
Continuity should exist:
: Approximately 0.65Q
o If N.G,, replace glow plug.

Glow hamess
Connecting
Washer

SECS658 777

5. Install glow piug connecting plate.

Spring washer

Glow plug

EF & EC-249



E.G.R. SYSTEM

System Parts Location

To throttle
chamber (a)

To vacuum
pump

E.G.R. Control unit (behind
centor console panel)

() To throttle
E.G.R. control chamber (b)

Throttle chamber
valve

control valve E.G.R. control
solenoid valves
: Q
E.G.R. control
solenoid vaives

<IN GRS >

I
Front Washer Washer
Potentiometer Engine revolution sensor temperature temperature
sensor sensor (For
E.G.R. contro!

unit).

Colour cables:
Green/Red,
Green/White

e

Engine revolution
sensor I
EEF221

EF & EC-250



E.G.R. SYSTEM

TD27T

E.G.R.
Control
Unit

——— ——— —

System Diagram

lg—— Water temp.
lee——— Engine revoiution
Potentiometer

Throttle chamber control valve

ENGINE

E.G.RNV
solenoid

To vacuum pump

|

intake air Exhaust gas
— —)

l

J

Exhaust gas

intake air

l ' To air filter

| UV

] =

Turbo charger

—
=>

N

EEF222

The E.G.R. system is designed to control the formation of NOx
emission by recirculating the exhaust gas into the intake mani-
fold passage through the E.G.R. control valve.

System Chart

Potentiometer

Injection pump lever position

Engine revoiution sensor

Engine speed

y

Water temperature sensor

Engine temperature

A\ d

EF & EC-251

E.G.R.
Control
unit

E.G.R. control

Y

solenoid valves




E.G.R.SYSTEM - [ozm

Circuit Diagram

BATTERY
(Via fusible -+ IGNITION SWITCH
| ink-30A) ON or START
IGNITION SWITCH
OFF[ACC[ONTST CHECK
T [OR R RN h CONNECTOR
ojlof 11
‘ HEeREe} FUSE FUSE
4 Q
5 O —
o [=] (=P
el P @ow
. Z Z o Z .
oo auwo awa
AN AN [
WO wokr wouw
w™> [% e [Uhe
——To tachometer
16 12 14 10 24 34 8
: 5
1 ENGINE CONTROL UNIT 3
. 20|
a 52 29 21 25 35 32 31 30 19 w
o (&) -
&g 6 ] — Se9
a:z %J_J ] o Tz
ot 3 oo it
(%0 ol wwm >
S ENGINE .
Sl
= = . = WATER = =
POTENTI- TEMPERATURE - -
OMETER SENSOR

YEF058

EF & EC-252
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COMBINATION METER

W3LSAS 'H'O'3

65043 A

e IGNITION SWITCH
OFFTACCION [ ST VEHICLE
i 010 SPEED ON or START
(N): For North Europe 2] 8 SENSOR I
3 Q 28 29
@: L. H D models 4 %
2 TR up
(R): R H D models BT 11 el | v
CHECK 513141 B/W ‘
CONNECTOR
EotENoID g NI pIN FUSE BLOCK
VALVE N ® ® (Refer to ~POWER
(T/C. B SUPPLY ROUTING~
E.G R in EL section)
el il (=5 -
NE
(T/C, A !@g;g GINE
E G R Ry 17
SOLENOILD
VALVE o
(E. G R) oy
XX
552 s
mm —-—
B/L 120[301 =3
POTENT L OMETER [@EG/B 1989 3
G/R <
%yg (o]
=
ENGIN — o ‘lg
RevoCaTron| T s g
Y ErPERATURE ce: SR on & GrR —
SENEER LG/WILG/w@ @chw (Main harness) L =70 tachometer
FUEL GUT
SOLENOID GIHEGED,
= '—L————Y R Y/R
-sr?hEgOID (Engine harness)/ g ) I )
i
pmany N
' 0w : ®§ @ @Y §@®
w _gﬁl E‘E— w ] =0 ]
‘ BODY GROUND  BODY GROUND
o FUSIBLE@
o LINK
>
BATTERY BATTERY w | RELAY BOX

1edlL



E.G.R. SYSTEM

TD27T

Description
~ R Solenoid valve ' Throttle
Coolant Load E.G.R. valve chamber
temperattre THIC (a) TH/C (b) E.G.R. control valve
Light ON OFF ON Open Nearly Closed
Middle OFF ON ON Open Half Open
60° < T < 120°C X
- F 0
(140° < T <248°F) Middle heavy OF FF ON Open Open
Shift mode OFF ON OFF
Heavy OFF OFF OFF Closed Open
T > 120°C (248°F)
or T < 60°C (140°F) All OFF OFF OFF Closed Open

SEF242G

The engine load signal is detected with the potentiometer in-
stalied on the fuel injection pump control lever. The engine rev-
olution sensor located on timing gear case produces the en-
gine speed signal. '

The E.G.R. control valve is activated by the vacuum, gener-
ated by the vacuum pump. E.G.R. control solenoid valves are
used to convert the electrical signal from the control device into
a vacuum response. '

The E.G.R. system is deactivated when the water temperature
is low. The water temperature sensor is of the thermistor type
that detects the temperature at the cylinder head.

Component Parts Basic Check

ENTIRE SYSTEM

1. Check that the vacuum hoses are not flattened and that
they are properly connected.

2. Warm up engine sufficiently [water temperature over 60°C
(140°F)]. _

3. Place your finger on E.G.R. control valve diaphragm inside
the housing to ensure that the valve functions while racing
engine.

e Take care not to let your finger get caught between dia-
phragm and E.G.R. control valve body.

e Make sure that all harness connectors are connected se-
curely.

EF & EC-254



E.G.R. SYSTEM 10271

Check connector

EEF223

e TRl b o A
el LT

s

Ecl‘
615
I[l:lll{ ]

EEF224 i

Component Parts Basic Check (Contd)
CHECK CONNECTOR '

By means of the check connector, the function of the E.G.R.
solenoid valves can be checked easily without disconnecting
E.G.R. control unit.

POWER SUPPLY FOR E.G.R. CONTROL UNIT
1. Dlsconnect for starter motor to prevent engine from crank-

Ing.
2. Check terminals (3), (6), @ and @9 for ground continuity.
Continuity should exist.
o If N.G., check ground harness.

3. Check voltage at each terminal according to the following
chart.

|||_...g)

EEF225

— +
% 4 12 10% Terminal No. Ignition switch position Voltage
@ @ @ OFF Approx. OV
OFF | ON ov
s START Battery voltage
— OFF ov
2 ‘mi L ON START Battery voltage

e If N.G., check component parts and their related harnesses
according to the following chart.

[:_.___J[:l
Bl |
LB\

T HE ®

Um0 717

a00an (17
Y
IN_IN_T

=

EEF227

Terminal Parts which shoulc'i be checi.(?d
S il e e B e
® ® ® X X X X X
@® X X X X
@ & X X X X

- CONTROL UNIT OUTPUT SIGNAL

1. Check voltage between check connector terminals 2, @
(& and ground.

Water temperature
°C (°F)
Below 60 (140)
Above 60 {140)

Voltage of control unit terminals @, @,

Battery voltage
0-1V

EF & EC-255



__E.G.R. SYSTEM

E.G.R. control valve

SEF820F

[

SEC4028

EEF249

EEF250

"Component Parts Basic Check (Cont'd)

The voltage to be measured varies with the status (activated or
not) of the solenoid valves. Battery voltage will be indicated if
the soienoid valve is activated; 0 to 1V will be indicated if the
solenoid valve is not activated.

Therefore refer to the chart in NE to know which solenoid
valves are activated depending on the conditions.

E.G.R. CONTROL VALVE

1. Supply the E.G.R. control valve with vacuum using a handy
vacuum pump.

2. Place a finger on the valve diaphragm, and make sure that
the diaphragm lifts up and down in response to the vacuum
leading to the valve.

e Do not supply the valve with an excessively high vacuum.

NECK CONTROL VALVE

Measure distance “G” between the valve and the body under
the following conditions:

1) By putting a pressure of approximately -13.3 kPa (-133
mbar, -100 mm Hg, -1.9 psi) on the nipple while the nipple
is closed.

Distance “G” (valve almost closed)
2+0.1 mm (0.079+0.004 in)

2) By putting a pressure of approximately -13.3 kPa (-133
mbar, -100 mm Hg, -1.9 psi) on the nipple while the nipple
is closed.

Distance “G” (valve half open)
6+0.1 mm (0.236 +0.004 in)

EF & EC-256



E.G.R. SYSTEM

TD27T

oL E.G.R. control solenoid valve
yT.S, ® connector
OISCONNECT © ®
& | [T
@ E.GR.
control
ﬁﬁr ® solenoid
— vaives
Air filter
Battery ' @
® EEF229

E Potentiometer connector

RES i
TS

N

. ®

SEC405B

Engine revolution sensor
connactor
DISCONNECT
I‘G.!":I
D A€

L@®e

Engine idling

- SEC406B

Engine revolution sensor

connector

. DISCONNECT
&0 .
A€

SEC407B

sensor
unit

Green/Red

(For E.G.R.

Water temperature

control

Colour cables:

EEF230

“Component Parts Basic Check (Cont'd)

SOLENOID VALVES

1. Disconnect solenoid valves connector.

2. Disconnect vacuum hoses.

3. Supply the solenoid valves with battery voltage, and check
whether there is continuity between ports A, B and C.

Solenoid OFF ON
Continuity A-C A-B
POTENTIOMETER

1. Disconnect potentiometer connector and connect ohmme-

ter as shown.

2. Make sure that the resistance changes when the control le-
ver opening angle of the fuel injection pump is changed.

ENGINE REVOLUTION SENSOR

1. While idling engine, check AC voltage across terminals ®

and ground.
Engine idling: Approx. 0.5V

Check that AC voltage increases when engine speed is

increased.

2. If voltage is not within specifications, conduct a continuity

test.
Resistance:

Approx. 1.36 - 1.84 kQ (continuity established)

WATER TEMPERATURE SENSOR

e Check water temperature sensor resistance.

Coolant temp. °C (°F)

Resistance kQ

20 (68)

25

80 (176)

0.33

EF & EC-257



FAST IDLE CONTROL DEVICE (F.I.C.D.)

System Vacuum Circuit

EF & EC-258



FAST IDLE CONTROL DEVICE (F.L.C.D.)

System Vacuum Circuit (Cont'd)

R.H.D. Models

EEF237

EF & EC-259



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

GENERAL SPECIFICATIONS

Injection Pump

INSPECTION AND ADJUSTMENT

T Installation of injection pump
Fl.C.D.: OFF 700+ 50 :
. Plunger lift
idi d m L 0.38+0.02 (0.0150+0.0008
© spee P e CD. ON 85050 mm (in} in B.T.D.C. ¢ )
Maximum engine speed rpm 5,050+ 100
Injection timing B.T.D.C. 0+1
Pump numbers
Pump number Pump assembiy number
16700-0F002
Use of adjustment value and adjusting Dimension “K"

shim when installing injection pump

3.2-3.4(0.126 - 0.134) -

Dimension “KF”  mm (in)| 5.72 - 5.92 (0.2252 - 0.2331)
pn
A" —a} b K"
: SEF838

Adjusting shim ( “A” position)

e
g
SEF839
Adjusting shim (“B" position)

Part number Thickness mm (in)
16884-V0700 1.92 (0.0756)
16884-V0701 2.00 (0.0787)
16884-V0702 2.08 (0.0819)
16884-V0703 2.16 (0.0850)

16884-V0704

2.24 (0.0882)

16884-V0705

2.32 (0.0913)

16884-V0706

2.40 (0.0945)

16884-V0707

2.48 (0.0976)

Part number Thickness mm (in)
16882-V0700 0.5 (0.020)
16882-V0701 0.8 (0.031)
16882-V0702 1.0 (0.039)
16882-V0703 1.2 (0.047)
16882-V0704 1.5 (0.059)
16882-V0705 1.8 (0.071)

2.0 (0.079)

16882-V0706

16884-V0708

2.56 (0.1008)

EF & EC-260

16884-V0709 2.64 (0.1039)
16884-V0710 2.72 (0.1071)
16884-V0711 2.80 (0.1102)
16884-V0712 2.88 (0.1134)




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

Injection Pump (Cont'd)

Axial play of flyweight hoider
“L” mm (in)

0.15 - 0.35 (0.0059 --0.0138)

Dimension “MS” mm (in)

0.8 - 1.0 (0.032 - 0.039)

L: 0.15 - 0.35 mm

(0.0059 - 0.0138 in)

Tension lever

lever

“MS”

’ /. Closing plug

Starter lever

SEFD47A
Adjusting shim
Part number Thickness mm (in)
19208-V0700 1.05 (0.0413)
19208-V0701 1.25 (0.0492)
19208-V0702 1.45 (0.0571)
19208-vV0703 1.65 (0.0650)
19208-V0704 1.85 (0.0728)

SEF575

SEF856
Adjusting closing plug
Parts No. Thickness mm (in)
16268-R8100 3.10 (0.122)
16268-R8101 3.30 (0.130)
16268-R8102 3.50 (0.138)
16268-R8103 3.70 (0.146)
16268-R8104 3.90 (0.154)
16268-R8105 4.10 (0.161)
16268-R8106 4.30 (0.169)
16268-R8107 4.50 (0.177)
Dimension “L” mm (in)| 1.5 - 2.0 (0.059 - 0.079)

Adjusting shim

Part number

Thickness mm (in)

SEF500

16880 - V0700 0.6 (0.024)
16880 - V0701 0.7 (0.028)
16880 - V0702 0.9 (0.035)
16880 - V0703 1.0 (0.039)
16880 - V0704 1.2 (0.047)

EF & EC-261



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Injection Pump (Cont'd)

TURBOCHARGER COMPENSATOR

Stroke

mm (in)

3.8 - 4.0 (0.150 - 0.158

Height “L” at regulating
disc

mm (in)

7.5 + 0.5 (0.295 + 0.020)

Clearance between lever
and gauge

mm (in)

0.05 (0.002)

\ EEF257

Shims
Part number Thickness mm (in)
19275 - W3400 ' 3.8 (0.150)
19275 - W3401 4.0 (0.158)
19275 - W3402 4.2 (0.165)
19275 - W3403 4.4 (0.173)
19275 - W3404 4.6 (0.181)
19275 - W3405 4.8 (0.189)
19275 - W3406 5.0 (0.197)

Adjustment of timer assembly under load

1. Adjustment

a. Set control lever in required position to meet following conditions:

Turbocharger compensating pressure (B.C.S.):

65.3 - 68.0 kPa (490 - 510 mm Hg)

Pump speed:

1,100 rpm
Fuel injection quantity:
35.5 - 36.5 cm® (2.166 - 2.227 cu. in)/1,000 rev
Timer stroke reduction AT,
0.3-0.7 mm
- b. With control lever positioned, adjust regulating device so as to meet timer piston strokes as pro-
vided in the pump calibration data table.
2. Checking timer characteristics
Set control lever in required position to meet following fuel delivery conditions and check timer pis-
ton stroke reductions.

Control lever position

Standard Value

Pump speed Fuel delivery B.C.S. pressure Timer piston stroke T, | Timer stroke reduction
(rpm) cm? (cu. in) kPa (mm Hg) mm (in.) AT,  mm (in.)
35.0-37.0 02-038
1,100 (2.136 - 2.258) - (0.008 - 0.032)
1,100 235-265 - 0.6-1.6
(1.434 - 1.617) (0.024 - 0.063)

EF & EC-262
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Injection Pump (Cont'd)
INJECTION PUMP LEVER ANGLE

Check the protrusions of adjustment screws to determine if le-
vers are set at the correct angles.

: PROJECTION OF
FIGURE LEVER TYPE SCREW () LEVS: ?;‘;GLE
mm (in) g
Operating handle Y. = 9.6-13.8 o= 31-41
(opening angle) (0.378 - 0.543) B=26-14
EEF278
7f“
Yb
Cold-start handle Y, = 23.4 {0.921) = 39.6
EEF252
-
Operating handle for
accelerated tick-over Y. = 38.4 (1.51) & = 39.6°

n

EEF253

(F.LC.D))

EF & EC-263




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Injection Pump (Cont’d)

Direction of rotation: to the right (viewed from

104645-4032 the driver's side).

{16700-0F002)

Injection pump assembly No.
(Part No.)

1. Test Conditions

1-5 Fuel oi temperature: 45+5°C (113*°°F)

1-1 Nozzle. 105780-0060 (NP-DNOSD1510) ]
1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8 psi)

1-2 Nozzle holder: 105780-2150

1-3 Nozzle opening pressure: 13,043%2%4 kPa (130.4*29 bar,
13372 kg/em?, 1,8917 43 psi)
1-4 Injection tube: 167805 - 7320 (2 x 6 x 450 mm)

1-7 Joint assembly: 157641-4720

1-8 Tube assembly: 157641-4020

2 seng Fire e e el
_ 1,100 Timer solencid valve 56-6.4mm| 65.3-68.0 (490 - 510)
2-1 |Timer piston stroke (cold) . ON -
1,100 OFF 46-50mm 65.3 - 68.0 (490 - 510)
1,100 ON 481 - 559 (4.9 - 5.7) kPa (kg/cm?) 65.3 - 68.0 (490 - 510)
2-2 |Supply pump pressure 1,100 OFF  422-481 (4.3 - 4.9) kPa (kglem?)|  65.3 - 68.0 (490 - 510) -
2.3 |Full load delivery 1,100 (Total) 60.2 -61.2 {cm>/1.000 emb) 65.3 - 68.0 (490 - 510) 50
800 (B.C.S) 83.6-6456 {cm3/1.000 emb) 29.3 - 32.0 (220 - 240)
2-4 |ldle speed regulation 350 80-120 {cm®/1.000 emb) 0 20
2-5 |Start 100 80 -85 cm3/1.000 emb) [+} -
2-6 |Fuli-load speed regulation ) 2,250 408-448 (cm®1.000 emb) 65.3 - 68.0 (490 - 510) —
2-7 |Timer adjustment under load 1,100 Ta- A Ty {mm) 65.3 - 68.0 (490 - 510) —
3. Test Specifications Timer solenoid valve (cold)
ON OFF Standard
1,100 1,750 850 1,100 :
o N, = pm 54-66 | 85-97 | 30-42 45-51 1,750 2,250
3-1 |Timing device P 7.3-85 9.2-10.2
mm (in) (0.213 - (0.335 - {0.118 - (0.177 - (0.287 - 0.339)| (0.362 - 0.402)
0.260) 0.382) 0.165) 0.201)
N, = pm *1,100 1,750 *1,100 1,750 2,150
3-2 |Supply pump P (kg/em?) 481-559 | 647-726 422 - 481 588 - 647 686 - 745
(49-57) | (66-7.4) (4.3-4.9) (6.0 - 6.6) (7.0 - 7.6)
N N, = mpm 1.100 . .
3-3 {Overfiow delivery cn:alwrsec. 43 - 87 (with O-ring) 60 - 103 “E'v'}iggut O-ring)
3-4 |Fuel injection quantities :
i‘\::ﬁ::i?ig:' Pumr;;:‘peed m{ (Ifr:’:lﬂd:i’)‘ﬁ%oo st Qelivsw difference (cm?) 4. Dimensions
1,100 (Total) 59.7 - 61.7 55.3 - 68.0 (490 - 510) K 32-34mm
800 (BCS) 53.1 - 55.1 29.3 - 32.0 (220 - 240) KF 5.72 - 5.92 mm
500 44.7 - 50.7 0 NS 0.8 - 1.0 mm
1,100 42.0 - 47.0 o - BCS 3.8-4.0mm
Max. speed
2,000 54.5 - 59.5 65.3 - 68.0 (490 - 510)
2,250 40.3 - 45.3 65.3 - 68.0 (480 - 510)
2,500 15.1 - 24.1 65.3 - 68.0 (490 - 510)
Control lever angle
2,700 Below 5.0 65.3 - 68.0 (480 - 510)
Magnet vaive a 6 - 14 degrees
Swi?ch OFF 350 0(0) Y. 9.6 - 1;: mm
idling 350 7.5-125 B 31 - 41 degrees
750 Less than 3 b - mm
Y - degrees
3-5 Fuel cut solenoid valve Max. cut-in voltage: 8V, Test voltage: 12 - 14V ¢ -mm
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TD27T

Injection Pump (Cont'd)

TIGHTENING TORQUE
UNIT N-m kg-m ft-Ib
Cold start device fixing bolt 5-7 05-07 | 36-5.1
Controi shaft to control le- 7-10 07-10 | 51-7.2
ver
Delivery valve to distributor |, , -, 45-55 33 - 40
head
Delivery valve to injection 20 - 25 20-25 14. 18
tube
Distributor head to pump 10- 14 10-1.4 7-10
_ body
_Fas.t idle control lever ad- 8-10 08-10 58-.72
justing lock nut
Feed. pump cover to pump 2.3 02-03 14-22
housing
Fuel cut solenoid vaive 20-25 20-25 14 - 18
Fuel inlet cpnnector o 20 - 29 20-3.0 14 - 22
pump housing
Fuil load adjusting screw 7.9 0.7-09 51-65
lock nut
Govemor control shaft nut 7-10 07-10 | 51-72
Govermor cover to pump 7-10 | 07-10 | 5.1-72
housing
Govemor shaft lock nut 17 - 22 1.7-22 12-16
Injection pump sprocket | 6969 | 60-7.0 | 43-51
Regulating disc lock nut 25-34 25-35 18 - 25
Maximum and idle speed
adjusting screw lock nut 49-7 1(05-07) ) 36-51
Tappet rod nut 10-13 1.0-13 7-9
Head plug bolt 14-20 14-20 10 - 14
Plug to distributor head 59 -78 6.0 - 8.0 43 - 58
Regulating valve to pump ) ) )
housing 10-13 1.0-1.3 7-9
Speed timer cover to pump
housing 7-10 07-10 | 51-72
Injection pump
Securing bolt 32-42 3.3-43 24 - 31
Securing nut 20-25 20-25 14 - 18
Injection tube
Flare nut 20-25 | 20-25 | 14-18

Injection Nozzle
INSPECTION AND ADJUSTMENT

Injection nozzle assembly
Unit: kPa (bar, kg/em?, psi)

Initial injection pressure

10,297 - 11,278 (103.0 - 112.8,

New 105 - 115, 1,493 - 1,635)
Used 9,807 - 10,2917'i22.11-'4"|903(3).0, 100 - 105,
Adjusting shims
Thickness mm (in) Parts No. °

0.1 (0.004) 16613-43G00
0.2 (0.008) 16613-43GO01
0.3 (0.012) 16613-43G02
0.4 (0.016) 16613-43G03
0.5 (0.020) 16613-43G04
0.52 (0.0205) 16613-43G05
0.54 (0.0213) 16613-43G06
0.56 (0.0220) 16613-43G07
0.58 (0.0228) 16613-43G08
0.8 (0.032) 16613-43G09

TIGHTENING TORQUE

Unit N-m kg-m ft-lb

injection nozzle to engine 54 - 84 55-65 40-47

injection to tube flare nut 20-25 20-25 14-18

Spill tube nut 29-39 39-40 28-29

Nozzle holder to nozzie nut 29 - 49 3.0-50 22-36
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