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When you read wiring diagrams:

CHART IN TROUBLE DIAGNOSES”.

¢ Read GI section, “HOW TO READ WIRING DIAGRAMS”.

eo 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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SPECIAL SERVICE TOOL

Tool number D _
Tool name | escription

EG11160000 Measuring engine speed

Adapter harness
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PRECAUTIONS [KA22E|

FUEL PUMP

IS Do not operate fuel pump when there is

no fuel in lines.

. Tighten fuel hose clamps to the specified

torque.

\
 5

hf

—

EN
a EN

=>

E.C.U.

. Do not disassemble E.C.C.S. control unit

(E.C.U.).

. Do not turn diagnpsis mode selector

forcibly.

IS If a battery terminal is disconnected, the

memory will return to the ROM vaiue. The

E.C.C.S. will now start to self-control at its

initial value. Engine operation can vary

slightly when the terminal is disconnected.

However, this is not an indication of a

problem. Do not replace parts because of

a slight variation.

BATTERY

. Always use a 12 volt battery as power

source.

. Do not attempt to disconnect battery

cables while engine is running.

WHEN STARTING

* Do not depress accelerator pedal when

starting.

® Immediately after starting, do not rev up

engine unnecessarily.

. Do not rev up engine just prior 10

shutdown.

EF & EC-4

WIRELESS EQUIPMENT

»

1)

2)

3)

4)

When installing 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. :

Keep the antenna as far as possible away

from the electronic control units.

Keep the antenna feeder line more than

20 cm (7.9 in) away from the harness of

electronic controls.

Do not iet them run paraliet for a ong

distance.

Adjust the antenna and feeder line so that

the standing-wave ratio can be kept

smaller.

Be sure to ground the radio to vehicle

body.

INJECTOR

L 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

valve, |

Even a slight leak in the air intake system

can cause serious probiems.

Do not shock or jar the crank angie

sensor.

E.C.C.S. HARNESS HANDLING

Securely connect E.C.C.S. harness

connectors. :

A poor connection can cause an extremely

high (surge) voltage to develop in coil and

condenser, thus resulting in damage to

ICs.

Keep E.C.C.S. harnessat ieast 10 cm {3.9

in} away from adjacent harnesses, to

prevent an E.C.C.S. system malfunction

due to receiving external noise, degraded

operation of ICs, etc.

Keep E.C.C.S. parts and harnesses dry,

Before removing parts, turn off ignition

switch and then disconnect battery ground

cable.

EEF101



ENGINE AND EMISSION CONTROL OVERALL SYSTEM | KA24E|

E.C.C.S. Component Parts Location

Fuel pump

a Fuel tank

| - £.C.C.S. control unit

| EEF102 |!
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E.G.R. valve B.P.T. valve Exhaust gas sensor (on the front exhaust tube)

ar

E.G.R. & canister

control solenoid

vaive

ity

A.lV. control

soienoid valve

Ignition coil and

power transistor

Air flow meter

SCV control Injector

solenoid sensor angle sensor

valve
Throttle

chamber

Air flow meter

Throttle sensor

5.C.V. actuator

E.G.R. valve

EEF103
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A LV. control

solenoid valve —

. One-way
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Air cleaner

Vacuum

XS
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ALV. unit
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Activated carbon
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—— Air temperature |
| Sensor ECCS.
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E.C.C.S. CiONTROL SYSTEM

Crank angle sgnsor

System Chart

Air flow meter >

Engine temperature sensor

Exhaust gas sensor >

Ignition switch »

- Starter switch >

Throttle sensor

Air conditioner switch >

Thermo control amp. »

Neutral switch >

Vehicle speed senpor »-

Power steering oil pressure switch »

Battery >

Air temperature sensor -

ECCS.

control

unit

Fuel injection &

mixture ratio control

Ignition timing control

Idie speed control

ALV. control

E.G.R. control & activated

carbon canister control

Fuel pump control

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

Exhaust gas sensor monitor &

self-diagnosis

Exhaust gas sensor heater control

injectors

Power transistor

Auxiliary air control

{A.A.C.) valve

A.l.V. control solenoid valve

E.G.R. & activated carbon can-

ister control solenoid vaive

Fuel pump

Air conditioner relayR
S

 A
R
S

S.C.V. control solenoid valve

N
S

4

Check engine light

{on the instrument panel)

or inspection famp

(on the control unit)

Exhaust gas sensor heater

i
)

e Air flow meter

» Throttle sensor

» Engine temperature sensor

e Air temperature sensor

Fail-safe function

EF & EC-8
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B.P.T. valve

£.G.R. valve

S.C.V. actuator

E.G.R. valve to B.P.T. valve

B.P.T. valve to 3-way connector

3-way connector to E.G.R. & canister solenoid valve

3-way connector to activated carbon canister (vacuum

S.C.V. solenoid valve to 3-way connector

E.G.R. & canister solenoid valve to 3-way connector

3-way connector to throttie chamber

E.G.R. & canister solenoid valve to throttle chamber

Pressure regulator

S.C.V. solenoid

Vacuum Hose Drawing

To A.LV. solenoid valve

rr

v To canister purge

To canister vacuum

- One-Way valve

Intake manifold

S
B
E
R
E
E
E
E
0

To vacuum tank

EEF264

S.C.V. solenoid valve to S.C.V. actuator

S.C.V. solenoid valve to vacuum tank

Vacuum tank to one-way valve

One-way valve to 3-way connector

3-way connector to throttle chamber

3-way connector to 3-way connector

3-way connector to pressure regulator

3-way connector to A.L.V. solenoid valve

Throttle chamber to activated carbon canister (purge

port)

: EF & EC-9
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION [KA24E|

SEF297H

Light emitting

diode

Sealed cover

Rotor head

Photo diode 1 d

Wave Rotor plate
forming circuit - SEF613B

18° signal slit for No. 1 cylinder

Paar 1° signal slit
N “2

S { 180° signal slit

Rotor plate

SEF853B

Battery

source

A 16

Air tow 5 Output voltage i. ECCS
meter control

«1 Ground LL

SEF285H

Temperature -

compensatiof resistor \ &

, \ tr — Hot
Aif flow => BRK Rug wire

3

Reg Ve RAZ | Va

Ru - Hot wire resistance
Rk : Temperature 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 input 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 température 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 (Ry) 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
Terminal

SARS

——

1
“\

yi

. Gakket

SEF594K

HT
7

2

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 idle 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 voitage, 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 signai 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.

Supply voltage:

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

, (Full throttle |

switch)

: idle
9 switch

6.0

Qutput voltage between Va

terminal No. 4 and 5 Va

4.0

20 fP———- 4

—
bo)

c fe: sensor

="

Ou
tp
ut

 v
ol

ta
ge

 b
e
t
w
e
e
n
 
te
rm
in
al

 N
o
.
 4

 a
n
d
’
5
 (

V)

a

J
0 45 90 135

Throttle valve opening angie (deg)

SEF287D

- Nozzie

Needle 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
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION [KAZE]
A
N/ 4

Holder - Louver.

Heater pad Zirconia
tube

bushing SEF406H

!

)>
in

>

Q
on

ho
O
-

5S
a

Rich -«—— ideal ratio ——» Lean

Mixture ratio SEF288D

Qutlet
~ . Fuel damper

WEE
=

I=; Pump
UTE

No > Relief valve
® Inlet SEF043C

Frit
 A 
0
)

SEF125H

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

OV in leaner conditions. The radical change from 1V to OV 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



{Through idie

adjusting

screw)

Screw

{Through

A.A.C. valve)
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<a Alr

mm Engine

SEF122i
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Air

SEF488K
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Battery
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rgne

- Power steering

ojl pressure switch

i Radiator)
~ | EEF106

Reed

s ~ Switch

mim mm —— =

- Magnetic

Field plate

SEF624B

A.A.C. valve operates abnormally.

Vehicle Speed Sensor

the E.C.U.

pulse signal.

SEF632B

EF & EC-14

idie Air Adjusting (1.A.A.) Unit

The LAA. unit is made up of the AAC. valve and air cut

valve. 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

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.

Power Steering Oil Pressure Switch
The power steering oil pressure switch is attached 10 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

sends the idle-up signal to the A.A.C. valve.

The vehicle speed sensor provides a vehicle speed signal to

The speed sensor consists of a reed switch, which is installed

on the transmission unit and transforms vehicle speed into a

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 valve.



To E.G.R.

control valve

Afr

{reggie

Vacuum signal source

Air bleed

Diaphragm

Co)

EC344A

SEF230I

SEF3171

4 Fuel outlet

!

4 Fuel intet

SEF256A |

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

The B.P.T. valve monitors exhaust pressure to activate the

diaphragm, controlling 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 valves prevent secondary air

from being sent back to the air cleaner. ~

A.LV. Control Solenoid Valve

The A.L.V. control solenoid valve 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 uni

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 ic

withstand high fuel pressure.
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~~Vacltimling

— >

Le LL

Activated Garbor canister Tx

Vapor ling

4 (m=© RN<
EEF107

Diagnosticjconnector for CONSULT gepqog

SEF165!

ENGINE AND EMISSION CONTROL PARTS DESCRIPTION [KAZE]

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.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION [KAZ4E]

Fuel Injection Control

INPUT/QUTPUT SIGNAL LINE

Crank ahgle sensor Engine speed and piston position R

Air flow eter Amount of intake air N

Engine temperature
Engine temperature sensor ,

Exhaust|gas sensor Density of oxygen in exhaust gas

Throttle kensor Throttle valve position R

E.C.C.S.
| Injector

Throttie valve idie position control
Throttle pensor »| Unit

Neutral gwitch Gear position >

Vehicle $peed sensor Vehicle speed >

Ignition gwitch Start signal RN

Battery Battery voltage N

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.U

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:

5 q (Fuel increase)

& 1) When starting the engine
2) During warm-up

3) During acceleration

4) Hot-engine operation

Lod —ea High (Fuel decrease) |

Water temperature SEF923C | 1) During deceleration
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|

CONTROL

CLOSED LOOR

Feedback gignal

E.C.C.S

| control

unit

Tey”

injection pulse

Fuel injection

SEF639B |

No. 1 cylinder I fi nN

No. 2 cylinder JL Jl [1

No. 3 cylinder J L. gl Nn

No. 4 cylinder iB [1 i
fee 1 engine cycle a]

Simultaneous injection

SEFS76E

No. 1 cylinder

= Injection pulse

No. 2 cylinder

No. 3 cylinder [TL

No. 4 cylinder ii

Sequen
1

fal injection

1 engine cycle- a

SEF841D 1

: wer ngecuon vontrol (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 operation
3) Engine idling |

4) Malfunctioning of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine

temperature

6) 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 — simultaneous
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 injection 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, simultaneous fuel injection is

used.

When the engine is running sequential fuel injection is used.
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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

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor Engine speed and piston position

Y

Air flow meter Amount of intake air

a
;

Engine temperature sensor Engine temperature

4

Throttle sensor Throttle valve idle position | Eccs.

control ~ Power

Throttle sensor Throttle valve opening angle unit transistor

\ 
4

Neutral switch Neutral position

Ignition switch Start signal

A 
4

Air temperature sensor Intake air temperature

4
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SYSTEM DESCRIPTION In addition to this,

sy uwE 1 HEY WUT ITU {VOL Q)

The ignition ftiming 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 every running condition of the engine. 3 Atidle
The ignition liming data is stored in the ROM Io- 4 At low battery voltage
cated in thg 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. fetects 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 varies 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. N31,800 rpm, Tp: 1.50 msec

Ail° B.T.D.C.

;

(sec) |
1.75 |

1.50 A

injection

pulse 1.25

width

1.00

0.75

600 1,000 1,400 1,800 5.200 =N
Engine speed (rpm)

SEC750A
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION |KA24E|

Idle Speed Control

INPUT/QUTPUT SIGNAL LINE |

Crank ar{gle sensor Engine speed R

Engine t¢mperature sensor Engine temperature -

Ignition switch Start signal R

Throttle densor Throttle valve idle position

E.C.C.S.

Neutral switch Neutral position control A.A.C.
> : > valve

unit :

Air condifioner switch Air conditioner operation

Power stgering oil pressure switch Power steering operation -

Battery Battery voltage

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 AA.C.

valve. Theé 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 cap operate steadily. The optimum value

stored in the ROM is determined by taking into

consideration various engine conditions, such as

noise and| vibration transmitted to the compart-

ment, fueljconsumption, and engine load.
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INPUT/QUTPUT SIGNAL LINE

Crank angle sensor
Engine speed

ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION [KA24E |

Fuel Pump Control

Start signalIgnition switch

tery discharg

E.C.U. does [not directly drive the fuel pump. It

controls the ON/OFF fuel pump relay, which in

turn controls {

INPUT/OUTP

» E.C.C.S. | Fuel um

control » rola 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

ing, thereby improving safety. The

Engine temperature

Air Induction Valve (A.LV.) Control

y

Engine temperature sensor

—

Throttle sensor
Throttle valve idle position

EC.C.S. A.LV. con-

Crank angle sensor Engine speed
control __ trol sole-

unit noid valve

|

Vehicle speedVehicle speed sensor

o the exhaust manifold, utilizing

ised by exhaust pulsation in the

essure in the exhaust manifold

in response to the opening and

chaust 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 vacuum.

-

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.LV. control system operates to reduce HC and

CO.

In extremely cold conditions, A.V. control sys-

tem does not operate to reduce after-burning.

This system also operates during deceleration

for the purpose of blowing off water around the

air induction valve.

Engi y
Engine condition neine omy re A.LV. control solenoid valve A.LV. control system

Between 40 (104) and
“idle or deceleratione : 115 (239) ON | Operates
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E.G.R. (Exhaust Gas Recirculation) Control
INPUT/QUTPUT SIGNAL LINE

Crank angle sensor Engine speed

Air flow
Amount of intake air

eter Ly E.C.C.S. E.G.R.

control
control

Engine { unit solenoid
ngine temperature

Engine temperature sensor 9 P ~ valve

Ignition switch
Start signal

SYSTEM DESCRIPTION

In addition, a system is provided which precisely

cuts and

E.G.R. val

controls port vacuum applied to the

ve 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. control 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 conditions OEE

E.G.R. system operation

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

Engin 1 , , B8.P.T. valve a
ngine temperature i. E.G.R. control so-

Thrott R.°C (°F) Exhaust gas Operation hrottle position 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 switgh Start signal
E.C.C.S.

Crank angle ensor
Engine speed

control

unit

Engine temptsrature sensor Engine temperature

SYSTEM DE

This system

SCRIPTION

1as a swirl control valve (S.C.V.) in

the intake papsage of each cylinder.

While idling

tion, the S.C

air in the int

the vaporizati

Because of tl

increase the

improve fuel

bility in runni

Also, except

tion of intake-

The solenoid

‘condition. This

E.C.U.

Ind during low engine speed opera-

\V. closes. Thus the velocity of the
ake passage increases, promoting
on of the fuel and producing a swirl

in the combustion chamber.

is operation, this system tends to
burning speed of the gas mixture,

consumption, and increase the sta-

ig conditions. |

when idling and during low engine

speed operation, this system opens the S.C.V.
In this conditibn, this system tends to increase

roving intake efficiency via reduc-

flow resistance, intake flow.
valve controls S.C.V.’s shut/open

solenoid valve is operated by the

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

S.C.V.

‘control

solenoid

valve

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

idle switch Engine Solenoid S.CV.
speed valve

Below
ON 4,000 rpm ON Closed

Less than
2,800 rpm ON Closed

OFF y : -
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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Acceleration Cut Control

INPUT/OYTPUT SIGNAL LINE

Air conditibner system A/C ON signal _ »| E.C.CS. — o
| control Air conditioner

—— > rela
Throttle sénsor | Throttle valve opening angle unit y

SYSTEM|DESCRIPTION

When acdelerator pedal is fully depressed, air

conditiondr is turned off for a few seconds.

This systdm improves acceleration when air con-

ditioner is| used.

| Exhaust Gas Sensor Heater Control
INPUT/OUTPUT SIGNAL LINE |

| Engine speed

‘a | > ECCS Exhaust gas
control sensor heater

Crank angle sensor

A

Air flow Ter Amount of intake air | unit

The E.C.U. performs ON/OFF control of the ex- Operation
haust gas sensor heater corresponding to the — :

engine speed and engine load. Engine speed Engine load Exhaust gas
: rpm sensor heater

Heavy load OFF

Above 4,000
Middle or light load OFF

Heavy load OFF

Below 4,000 :

| Middle or light load ON
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AIR FLOW METER MALFUNCTION

If the air flow 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. |

Though air {flow meter is malfunctioning, it is

possible io |drive the vehicle and start the en-

gine. But engine speed will not rise more than

2,400 rpm in order to inform the driver of fail-

safe system operation while driving.

Operation

System Fixed condition

E.G.R. control system OFF

A duty ratio is fixed at the
Idle speed control system

: preprogrammed value.

Fuel ts shut off above

Fuel injection cantrol sys- 2,400 rpm.

tem (Engine speed does not

exceed 2,400 rpm.)

Just as ignition switchis

— epee WwW

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

Engine temperature de-
Condition cided

turned ON or Start 20°C (68°F)

More than 6 minutes after

ignition ON or Start
80°C (176°F)

Except as shown above 20 - 80°C (68 - 176°F)
P (Depends on the time)

THROTTLE SENSOR MALFUNCTION

When throttle sensor output voltage is below or

above the specified value, throttle sensor output

is fixedat 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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PREPAR]/

1. Make |

TION

ure that the following parts are in

compression

Overall inspection sequence

INSPECTION START

A

:

N
e
 
o
e

Throttle valve

AlV hose

EGR valve operation

On air conditioner equipped models, checks

should be carried out while the air condi-
tioner is “OFF”.

3. When measuring “CO” percentage, insert
probe more than 40 cm (1s. 7 in) into tail

pipe.
4. Turn off headlamps, heater blower, rear de-

fogger.

5. Keep front wheels pointed straight ahead,

Perform sblf-diagnosis. NG. _»| Repair or replace.

OK.

y
Check & adjust ignition timing. ill

k

Check & adjust idle speed. 4

yg

Check exhaust gas sensor N.G. o| Check exhaust gas sensor N.G. »{ Repair or replace harness. 9 ¢
function. harness. 4

O.K. OK.

Y

Check CO%. OK. o) Replace exhaust gas sensor.

N.G.

Y \ 4

N.G.

|NSPECTION END

Check emission control parts and

repair or replace if necessary.

Check exhaust gas sensor

function.

O.K.

Y

d
b -
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idle check Ln procedure

Ia sy,
53N's

N 3

= =

= E |

Zo °J
21000 ¢imun

TM 2

N HEN
2 =

5 , 3
= 1 3
= —

Zo \3
x 1000 r/min S Eo a8F

EEF109

B IGN TIMING ADJ [

IGNITION TIMING FEED-

BACK CONTROL WILL BE

HELD BY TOUCHING START

AFTER DOING SO ADJUST

IGNITION TIMING WTH A

TIMING LIGHT BY TURNING

THE CRANK ANGLE BENSOR

START

EEF110

(BTDC)

Yeliow

%

INSPECTION START

X

Visually check the following:

» Air cleaner clogging

. Hoses and ducts for leaks

. Electrical connectors

» Gaskets

« Throttle valve and throttle sensor operation

Start engine and warm it up until water temper-

ature indicator points to the middie 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 ll).

Q.K. N.G.
vY

~~ ~~

Red L.E.D pie engine

SEF621K

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.

IR

x 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.

A

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.

OK. ING.

® | IG

EF & EC-28
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION | KA24E;

++ MONITOR

CAS-RPM(RE

«NO Fail []

} 825rpm

|___ REQ ORD
EEF115

B IGN TIMIN

— CONDITION

IGN/T FEEDBACK

= == = MONIT

CAS<RPM (REF)

IGN TIMING

IDLE POSITION

: ADJ 8B (]

SETTING —

HOLD

NR == == ==

762rpm

vo

ON

EEF112

AAC.

valve

EEF113

Nn
EEE
EE

SEF913J

f |
secure distributor.

Adjust ignition timing to the specified value by

turning distributor after loosening bolts which

10° B.T.D.C.

|
A

®

| 1) Select “IGN TIMING ADJ” in “WORK

I 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

a ADJ” in “WORK SUPPORT” mode.

OR

®) . Check idle speed.

700 +50 rpm

OK. | N.G.

A

"TWIGN TIMING AD. Bf

(GNITION TIMING FEED-

BACK CONTROL WILL BE

HELD BY TOUCHING START

AFTER DOING 50, ADJUST

IGNITION TIMING WITH A

TIMING LIGHT BY TURNING

THE CRANK ANGLE SENSOR

nN START. B

EEF110

EEF111

Race engine (2,000 - 3,000 rpm) 2 or 3 times

under no-load and run engine at idle speed.

A

ing screw.

Adjust idle speed by turning idle speed adjust-

|.
auggiion.|

® 1} Touch “BACK”.

OR

—— R® 1) Turn off engine and connect throttle
A3/ 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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@)

v
#MONITOR #NO F

CAS-RPM({REF) §

Sl

25rpm

Check idle speed.

= « Read idle speed in “DATA MONI-

TOR” mode with CONSULT.

| RECORD

®) . Check idle speed.

E =F115 800 +50 rpm

O.K. N.G.

\

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

A

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

necessary.

A

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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ww MONITOR aN

CAS-RPM(REF)

M/R F/C MNT

oO Fai []

2025cpm

LEAN

|___ RECOF

EEF116

=<" Diagnostic
connector for O

{Connect CHK

with a suitable

IGE CHK

ONSULT

and IGN terminals

harness.)

EEF117

/
Check engine

hight

SEF621K

®"

2.

3.

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.
a

O.K.

\ 4

CE
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connector

DISCONNECT \
[iE

3EFS87K

B ACTIVE TEST RR

ENGINE TEMP 20°C

o= = = MONITOR = =%

CAS«RPM (REF) Org

INJ PULSE 5 4m

IGN TIMING 58

bjA
[Qu _UP_J[ DWN]

E

Qd

FF118

Engine tempatature

DISCONNECT sensor

F322K

/

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. ........................... O.K.

Continuity does not exist ................ N.G.

OK. ING.

Repair or replace harness.

3

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

A

Connect battery ground cable.

4

1) Select “ENG TEMPERATURE” in

“ACTIVE TEST” mode.

2) Set “ENGINE TEMP” to 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.

®

Y

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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1000 rir

FEE
EE]

IRAN
Je

SEF313J

w MONITOR wh

CAS+RPM({REF)

M/R F/C MNT

oral [J

2025rpm

LEAN

RECO D |

EEF116

y
I

A

! agnostic
connector for JO

li=aE=N
an CHK

{Connect CHK" Oo Santerminals
with a suitable hamess.)

SS alivw“5 [~~ rd

PTO

EEF117

L Check engine
light

SEF821K

©

Race engine two or three times under no-load, then run

engine at idle speed.

Check “CO” %.

idie CO: Less than 5%

After checking CO%,

1) Touch “BACK”.
O.K.

7

HE)
1) Disconnect the resistor from terminals of en-

EN gine temperature sensor harness connector.

2) Connect engine temperature sensor harness

connector to engine temperature sensor.

N.G.

y

Replace exhaust gas sensor.

Ad

1. See “M/R F/C MNT” in “DATA

MONITOR” mode.

2. 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

1. Set "EXHAUST GAS SENSOR

MONITOR” in the self-diagnostic

mode II.

(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

£.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.

AA
@

| OK.

®
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IDLE SPEED/AGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E|

®

Connect exhaust gas sensor harness connec-

tor to exhaust gas sensor.

4

Check fuel pressure regulator.

(See page EF & EC-166.)

A

Check air flow meter and its circuit.

(See page EF & EC-105.)

v
Check injector and its circuit.

' (See page EF & EC-133.)

Ciean or replace if necessary.

y

Check engine temperature sensor and its
circuit.

(See page EF & EC-108.)

\

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

®

EF & EC-34

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

{
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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. If 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 probiems. 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 conditions 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.

EF & EC-37



TROUBLE DIAGNOSES | KAZE|
How to Perform Trouble Diagnoses for Quick

WORK Loy and Accurate Repair (Cont'd)

SERVICE MANUAL
| |CHECK IN REFERENCE ITEM & PAGES

DIAGNOSTIC WORKSHEET

EF & EC-39.
| ISTEN TO CUSTOMER COMPLAINTS | ....... eee ————

Basic Inspection
IC INSPECTION eee,. BASIC INS | | EF & EC-57.

r — Do self-diagnostic results exist?"

| oe \ 4h
|

NSPECTION T

| ASI OF on HE Diagnostic Procedures 22 - 41
MALFUNCTION. EF & EC-99 - 153.

|

| INSPECTION ON THE :
| BASIS OH EACH Diagnostic Procedure 1 - 21

| SYMPTO EF & EC-60 - 98.

|

i REPAIR/REPLACE

la FINAL CHHCK Basic | )
- —{ Confirm that the trouble is completely fixed by perform- | ...coviiiiieirian, | asic Inspection

EF & EC-57.
ing Basic Inspection and Test Drive.

\ 4 OK.

CHECK OUT

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

*2: If the trouble is notiduplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC~40).

EF & EC-38



TROUBLE DIAGNOSES [KA24E]
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.

KEY POINTS

WHAT| ... Vehicle& engine model A good grasp of such conditions can make trouble-shooting
when pate, Frequancies faster and more accurate.

E Road conditions ali

HOW Operating 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 complaints for trouble-

shooting. |

Weather conditions,

Symptoms

SEF907L

Worksheet sample

Customer lame MR/MS Model & Year VIN®

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

O Impossible to start [0 No combustion [J Partial combustion
oe OJ Partial combustion affected by throttle position }

- Startability O Partial combustion NOT affected by throttle position
[0 Possibie but hard to stat ~~ J Others [ ]

3 idiin [J No fast idle J Unstable J High idle (J Low idle

g [J Others | ]
Symptoms :

OO Stumble [J Surge OO Detonation OJ Lack of power

[1 Driveability O Intake backfire [0 Exhaust backfire

OJ Others | ]

[J At the time of start [J While idling

[J] Engine stall [J While accelerating 0 While decelerating

[J Just after stopping [O While loading

Incident ocdurrence [0 Just after delivery [J Recently

[J In the morning [J At night [J In the daytime

Frequency 1 All the time [J Under certain conditions [J Sometimes |

Weather conditions (0 Not affected

Weather 1 Fine (J Raining [J Snowing [J Others | ]

Temperature [J Hot 1) Warm 0 Cool 1 Cold JJ Humid °F A

[J Cold [J During warm-up J After warm-up

Engine congiions |

Engine speed 0 2,000 4,000 6,000 8,000 rpm

Road conditjons J In town [J In suburbs [0 Highway OO Off road (up/down)

[J Not affected

[J At starting [J While idling [J At racing

[J While accelerating

[J While decelerating

J While cruising

[J While turning (RH/LH)
Driving conditions

Vehicle speed. © 10 20 30 40 50 60 MPH

[J Turned onCheck engine light OJ Not turned on

* Vehicle idenptification number

EF & EC-39



TROUBLE DIAGNOSES TKAZAE|
How to 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.

N Perform the activity listed under Diagnostic Procedure and

y note the result.

symptom,

isn't it?

SEF235G

Variable factor influential part Target condition Service procedure

Made lean Remove vacuum hose and apply vacuum.

1 | Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.

oo Advanced Rotate distributor clockwise.
2 |lgnition timing Distributor —

| Retarded Rotate distributor counterclockwise.

h as sen- ..Mixture ratio feed- = aust g Suspended Disconnect exhaust gas sensor harness connector.
3 back control :

Control unit Operation check | Perform self-diagnosis (Mode li} at 2,000 rpm.

Raised Turn idle adjusting screw counterclockwise.

4 |ldle speed LAA. unit : ——— :
Lowered Turn idle adjusting screw clockwise.

Poor electric con- | Tap or wiggle. |
5 Electric connection | Harness connec- nection or fault - : : :

(Electric continuity) {tors and wires > y Race engine rapidly. See 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 Heat with a hair drier.
Warmed .

[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 L oaded Turn on head lights, air conditioner, rear defogger, etc.

9 he switch condi | trol unit ON-OFF switching | Adjust throttle sensor.

y Co Spark power Try to flash timing light for each cylinder using ignition
10 | Ignition spar Timing fightgnition spark ming 119 check coil adapter (§.S.T.)

a
 —
—
—
—

T
E

EF & EC-40



TROUBLE DIAGNOSES |KA24E|

7 Check engine
light EEF120

NY EadZ|
Diag

: ~~

==[PE — J ’

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.ED. |

is located behind the bottom of the instrument

panel and only has one RED L.E.D.
The E.C.U.

SELF-DIAGNOSTIC FUNCTION

Mode
Condition Mode | Mode |

Engine

stopped
y SELF-DIAGNOSTIC

ignition BULB CHECK RESULTS

switch in

“ON” posi-

tion Engine

&) running MALFUNCTION EXHAUST GAS
WARNING SENSOR MONITOR

EF & EC-41



Diagnostic Procedure 3 — Unstable Idle
(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

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “IGN TIMING ADJ”

2. Can you set engine rpm at

750 £25 rpm (in “N” position)

by turning idle adjusting

screw?.

OR

(yr

= 7
g -

SCT 5

0 ~NL7

EEF137

B ® IGN TIMING ADJ lB []
— CONDITION SETTING —

iN/T Feeback. HOLD

= = = MONITOR = == =
CASRPM (REF) 762rpm

IGN TIMING 158TDC

IDLE POSITION ON

EEF142

(\-X. Throttle sensor

"harness connector

TSNON

in “WORK SUPPORT" mode. |

No

Discover air leak loca-

tion and repair.

v
y

. 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

10 y

MEF480C

NS=]
de speed .

TA adjusting screw’

Ke IL

EEF143

CHECK COMPRESSION PRESSURE.

eo Check compression pressure.

Standard:

kPa (bar, kg/cm? psi}¥300 rpm

1,196 (11.96, 12.2, 173)

Minimum:

kPa (bar, kg/cm? psi}¥300 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 IAS clogging

or throttle valve

clogging.

¥Y

Check pistons, piston

rings, valves, valve

seats and cylinder head

| gaskets.

O.K.

y

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. Repair or replace.

COMPRESSION
PRESSURE

EEF144

O.K.

4 Trouble is fixed.

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

Trouble is not fixed.

BR

INSPECTION END

Replace E.C.U.

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

EF & EC-65



TROUBLE DIAGNOSES KAZAE|
Self-diagnosis (Cont'd)

Turn ignition switch HOW TO SWITCH MODES
® “ON”. (Do not start

engine.)

Mode | — MALFUNCTIONOREN —— ———C ho| — BULB CHECK ) @& &) g WARNING D
Start engine.

EEF122

MODE Il — SELF-DIAGNOSTIC | »( Mode Il — EXHAUST GAS

RESULTS & & SENSOR MONITOR

Start engine.

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

1

¢ Switching the modes is not possible when the engine is
running.

Diagndstic connectorfor CONSULT « 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

(Disconnect the harness.) EEF122 automatically return to Mode 1.

EF & EC-42



TROUBLE DIAGNOSES |KA24E |

/ Check engine

light - EEF120

— L.ED.WN = Z
Diagnostic mode selector =o

I =o J

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. LED.

The E.C.U.

panel and only has one RED L.E.D.

SELF-DIAGNOSTIC FUNCTION

is located behind the bottom of the instrument

Mode
Condition Mode | Mode |

Engine

) stopped BULB CHEC SELF-DIAGNOSTIC
Ignition K RESULTS |
switch in

tion Engine

@) running MALFUNCTION EXHAUST GAS
WARNING SENSOR MONITOR

EF & EC-41



TROUBLE DIAGNOSES | KA24E|

|
Turn ignition switch

“ON”. (Do not start

No) engine.)

Self-diagnosis (Cont'd)

HOW TO SWITCH MODES

IY vei
GN CHK

suitable harness.)
(Connect CHK and IGN terminals with 2

E

Mode | — MALFUNCTION

@) &) WARNING

Start engine.

F122

(Disconnect the harness) EEF122

| v _

MODE II —+ SELF-DIAGNOSTIC

RESULTS

lagnostic connector for CONSULT
Am

a
GN '- CHK

(Connect CHK and IGN terminals with a

suitable harness. EEF122

> Mode ll — EXHAUST GAS

& & SENSOR MONITOR

Start engine.

I
Wait at least 2 seconds.

GN - CHK

{Disconnect the hafness.) EEF122

Switching the modes is not possible when the engine is

running.

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 1 |

EF & EC-42



TROUBLE DIAGNOSES | KA24E|

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 LED.

When the E.C.U.'s C.P.U.
ON CC

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 ll (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 e No. 12 and Code No. 33

0.6 0.3 0.3

ON -

OFF |
( (

0.8 0.3 2.1 0.6 0.9 2.1 | Unit: second
SS A

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. | Co ;

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
“12” 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 code 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 maifunction of crank angle sensor circuit first, if both code No. 11 and 21 are disptayed at the same

time.

EF & EC-43



TROUBLE DIAGNOSES KAZ4E]
Self-diagnosis — Mode Il (Self-diagnostic
results) (Cont'd)

Harness and connector

Code No. Detected items Malfunction is detected when ... Check item (remedy)
*11 Crank angie sensor cir- |e Either 1° or 180° signal is not entered for the first | ® Harness and connector (If har-

| cuit few seconds during engine cranking. ness and connector are
| e Either 1° or 180° signal is not input often enough normal, replace crank angle

i while the engine speed is higher than the speci- sensor.)
| fied rpm.

12 Air flow meter circuit 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-

BN 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 Ignition signal circuit e The ignition signal in the primary circuit is not en- | @ Hamess and connector
tered during engine cranking or running. e Power transistor unit

41 Air temperature sensor | The air temperature sensor circuit is open or eo Harness and connector
circuit shorted. e Throttle sensor

| (An abnormally high or low voltage is entered.)

43 Throttle sensor circuit The throttle sensor circuit is open or shorted.
1
I (An abnormally high or low voltage is entered.) e 1 hrottle sensor

*: Check items ci

|
|

ausing a malfunction 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
more.

|

RETENTION TERM chasr (Exampie)
:

|
| i 

STARTER OPERATING TIMES

| No. 50 100 150 200

| 50 times
CRANK ANGLE | 11

SENSOR HAI

| 4 E2777
a Ty Ep ——— oe BE em 4

50 times
| = ——

ENGINE | 13 A :

eenoon TURE | AAA ASIII
T
| . 50 times

I

| U7 7777778. RetentIf the same dlaghostic item is etention term
judged to be malfunctioning before

the starter is ated fifty times, It will be stored In A - Maifunction detecting point
E.C.U. memory until the starter is operated fifty

times from this nt 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 ||

to Mode 1. (Refer to “HOW TO SWITCH MODES”)

"eo 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. |

Seli-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.

ECK ENGINE LIGHTCHI 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

xYemains ON or OFF Any condition Open loop control

+: Maintaing conditions just before switching to open loop.

b

L
i

[
|

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 middie 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.

EF & EC-45
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[

NISBAN

CONSULT

ly
START ]

un [SUB MODE |
EEF125

a

i 
=r——

i Pil unl Binal me ol St URE Pooks JL 
i if

i 

RE —|r— [Flmes erent ommend

Al EO |i . i —_—

i

Vik ype ee wl = 4 L — INE al { thsi tie i iih en mI 0 Spd L— i

: 
I

: 
=

; EE wif 
[

; Ban sal | — ¥ P— . Fa, ——i To Bm fm [Ig b=" be fe HEi RLY TS NE ra Et i
:

Ti pr re, im,

: ES FE H Lotion i
— y —_. i
T 

=

: Poy 1 Pf pa F iH = SL [NER 
!© a ;

[a 
——

i —. py pe, ye oF es, r—— ii FA [TINE Ra I The be fan 1i HI EN Hob 4{ 

) 1

; 

ee rm i tei pe 

3

| NEE 
ot 

:

1 a 
f— 

i

I

— |

1 Consult
CONSULT INSPECTION PROCEDURE |

Turn off ignition switch.1.

2. Connect “CONSULT” to diagnostic connector.
(Diagnostic connector is located behind the fuse box
cover.)

6. Perform each dia
sheet as follows:

For further information, see the CONSULT Operation Manual.

EF & EC-46

3. Turn on ignition switch.
4. Touch “START”.

5. Touch “ENGINE”.

gnostic mode according to the inspection
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Consult (Cont'd)

E.C.C.S. COMPONENT PARTS APPLICATION

MODE SELF-

WORK = P- | biagNosTIC A ACTIVE TEST eon
E.C.C.S. COMPONENT PARTS RESULTS |

Crank 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

Throttle 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

rng oroe steering oil pump X x

| Battery X

Injectors X X X

it transistor (ignition tim- xX X a Sig- x x x

A.AIC. valve X | X X X

OUT- |E.G.R. & canister control sole- x « «

PUT noid valve

Air conditioner relay X

S.CiV. control solenoid valve X X X

A.lV. control solenoid valve X

Fuel pump relay X X

X: Applicable |

FUNCTION
Diagnostic mode Function

This mode enables a technician to

Work suppoft adjust some devices faster and

| more accurately by following the

indications on the CONSULT unit.

If-diSelf-diagno ste results Self-diagnostic results can be read

and erased quickly.

Input/Output data in the control unit

can be read.

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.

Data monitor

| Active test |

Conducted by CONSULT instead

of a technician to determine

whether each system is “OK” or
Function ol

EF & EC-47



TROUBLE DIAGNOSES "KA24E|

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-DIAGNOSTIC 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 |, Harness and connector

seconds during engine cranking. (if harness and connector are

. Either 1° or 180° signal is not input often enough normal, replace crank angle

while the engine speed is higher than the specified sensor.)

rpm. |

AIR FLOW METER » The air flow meter circuit is open or shorted. « Harness and connector

(An abnormally high or low voltage is entered.) (if harness and connector are

normal, replace air flow

meter.)

ENGINE TEMP SENSOR . The engine temperature sensor circuit is open or « Harness and connector
L

shorted. « Engine temperature sensor

| (An abnormally high or low output voltage is entered.)
IGN SIGNAL-PRIMARY * « The ignition signal in primary circuit is not entered . Harness and connector

during engine cranking or running. » 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. {, Harness and connector

(An abnormally high or two voltage is entered.) « Air temperature sensor

x: 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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TROUBLE DIAGNOSES |KA24E |

DATA MONITOR MODE

Remarks:

. Specification data are reference values.

» Specification data are output/input values which are detected or supplied by the E.C.U. at the connector.

x Specification data may not be directly related to thei

i.e. Adjust ignition timing with a timing light before mo

data in spite of the ignition timing not bei

lated by the E.C.U. according to the signa
ng adjuste

Consuit (Cont'd)

r components signals/values/operations.

nitoring IGN TIMING, because the monitor may show the specification

d to the specification data. This IGN TIMING monitors the data calcu-

Is input from the crank angie sensor and other ignition timing related sensors.

CONDITION SPECIFICATION
CHECK ITEM WHEN

OUTSIDE SPEC.MONITOR TEM

]

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 MIR

Engine: After warming up,

idle the engine

A/C switch “OFF”

Shift lever “N”

Idie 1.3-1.8V

2,000 rpm 1.7 -2.1V

Hamess 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 - :

EXH GAS SEN ou « Harness and connector

« Engine: After warming up 5 000 rom engine speed at LEAN — RICH * pte
M/R F/C MNT Changes more than 5 times * Iniectors

during 10 seconds. «=

CAR SPEED SEN |° Turn drive wheels and compare speedometer indication Almost the same speed as | + Hamess and connector

with the CONSULT value the CONSULT value + Vehicle speed sensor

« Battery LL

BATTERY VOLT » Ignition switch: ON (Engine stopped) 11 - 14V o E.C.U. power supply
. circuit

| Harness and connector
Co . Throttle valve fully closed 45 - 0.55V ¢

THROTTLE SEN » ignition switch: ON y 0 0.55 « throttle sensor
(Engine stopped) Throttle valve fully opened Approx. 4.0V . Throte sensor agjust-

| 20°-60° C + Harness and connector

INT/A TEMR SE « Engine: After warming up (68 - 140°F) + intake air temperature
sensor

Harness and connector

TART SIGNAL Ignition switch:ON — START FF — *
START Si N « ‘gnition Swit © ON + Starter switch

Lo Throttle valve: ON » Harness and connector

IDLE “oso « Ignition switch: ON idie position . Throttle sensor

: (Engine stopped) Throttle valve: OFF « Throttle sensor adjust-

Slightly open ment

AIR COND SIG » Engine: After warming up, | A/C switch “OFE” OFF . Hamess and connector

idle the engine | AJC switch “ON” ON » Air conditioner switch

Shift
NEUTRAL 5W . Ignition switch: ON ft lever in neutral ON » Harness and connect.

Except above OFF + Neutral switch

| Steering wheel in neutral OFF H 4
_. : Ad » Harness and connector

PW/ST SIGNAL | + Engine: After warming up, | (forward direction) . Power steering oil
idie the engine The steering wheel is ON ressure switch

turned P

| « Engine: After warming up dle 5 4-36 msec « Harness and connector

NJ PULSE « A/C switch “OFF” « Injector

o Shift lever “N” 5 000 rom 19-32 msec + Air flow meter

« No-load P - MSee. « Intake air system

EF & EC-49
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Consult (Cont'd)

| KA24E|

CHECK ITEM WHEN

fdle 10° B.T.D.C. Harness and connector

IGN TIMING ditto 2,000 rpm More than 25° B.T.D.C. |e Crank angle sensor

idie 20 - 40% Hamess and connector
AAC VALVE ditto 2.000 rom — « AAC. valve

» Harness and connector

» Injectors

Maintaining engine speed at ] o o Air flow meter
A/F ALPHA o Engine; After warming up 2,000 rpm 75 - 125% . Exhaust gas sensor

| + Canister purge line

+ Intake air system

: « Hamess 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 for5 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 4 \
arness and connector

oD acy + The engine is running dle switch 2800 rom ON S.C.V. control solenoid
: valve

OFF More than OFF

4,000 rpm

Harness and connector

V/SOL CNT AlV « Engine: after warming up idie or deceleration ON A.LV. control solenoid
valve

* os ne: At ore ng up idle ON Harness and connector
EGR CONT S/V * — E.G.R. & canister con-

« Shift lever “N :
No-load 2,000 rpm OFF trol solenoid valve

EF & EC-50
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ee

Consult (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)

« Engine: Return to the original trou- Harness and connector

FUEL INJECTION bie condition If trouble symptom disappears, see |° uel iniectors

TEST » Change the amount of fuel injection | CHECK ITEM. Exbau o aas sensor
using CONSULT. *

+ Engine: After warming up, idle the

AAC/V OPENING engine. Engine speed changes according fo | « 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 * iy ina tem oot os sor
TEST « Change the engine coolant temper- | CHECK ITEM. * E 3 inioct perature se

ature using CONSULT. * Fueliniectors

« Engine: Return to the original trou-

ble condition |

IGN TIMING [TEST |e Timing light: Set oe Symptom disappears, see | Adjust initial ignition timing
Retard the ignition timing using

CONSULT.

EGR CONT SOLNV

TEST

ignition switch: ON

Tum solenoid valve “ON” and

“OFF” with the CONSULT and lis-

ten to operating sound.

Each solenoid valve makes an oper-

ating sound.

Harness and connector

Solenoid valve

AlV CONT SOL

VALVE

*
 

© Ignition switch: ON

Tum solenoid valve “ON” and

“OFF” with the CONSULT and lis-

ten to operating sound.

Each solenoid valve makes an oper-

ating sound.

Hamess and connector

oe Solenoid valve

SWIRL CONT SOL |,
VALVE

ignition switch: ON

Turn solenoid valve “ON” and

"OFF" with the CONSULT and lis-

ten to operating sound.

Each solenoid valve makes an oper-

ating sound.

Harness and connector

Solenoid valve

Hamess and connector» Engine: After warming up, idle the °

engine. + Compression

POWER BALANCE [+ A/C switch “OFF” , : « Injectors

TEST » Shift lever “N” Engine runs rough or dies. « Power transistor
o Cut off each injector signal one at a o 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.
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Consult (Cont'd)

FUNCTION TEST MODE

datiadine TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)

| |e Ignition switch: ON

SELF-DIAG RE- (Engine stopped) Ce
— Objective system

SULTS « Displays the results of self- » Ubjective Sy
diagnosis

« Ignition switch: ON

(Engine stopped) « Harness and connector

| . Idle switch circuit is tested | | nrottie valve: opened OFF . Throttle sensor (idle 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 throttle MONITOR mode.

sensor.)

. Ignition switch: ON « Harness and connector

(Engine stopped) Range (Throttle valve fully » Throttle sensor
THROTTLE Throttle sensor circuit is opened — Throttle valve fuli More than 1. Throttle sensor adjustment
SENSOR CKT | |* ! P Y 13.0v . Throttle linkage |
| tested when throttle is closed) So

opened and closed fully « Verify operation in DATA

MONITOR mode.

« Ignition switch: ON

(Engine stopped) OUT OF N/P-RANGE OFF » Harness and connector
NEUTRAL SW So
CIRCUIT « Neutral switch circuit is — « Neutral switch

tested when shift lever is IN N-RANGE ~~ ON » Linkage

manipulated. |

« ignition switch: ON H q

FUEL PUMP » Fuel pump circuit is tested | There is pressure pulsation on the fuel * . - pump |
CIRCUIT by checking the pulsation in | feed hose. | . Fue pump re ay

« Fuel filter clogging
fuel pressure when fuel Fuel level

tube is pinched. o FUStieVe

« Ignition switch: ON

EGR CONT (Engine stopped) Ca The solenoid valve makes an operating . Harness and connector
sv circuit | [+ EGR control SN aireultls 1 yo ery 3 seconds "|. EGR control solenoid val| tested by checking solenoid Y fy © seconds. ¢ control Solenoid va ve

valve operating noise.
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Consult (Cont'd)

PN TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)

. Ignition switch: ON —

START

« Start signal circuit is tested

when engine is started by

operating the starter. Bat-

START SIGNAL tery voltage and water tem- « Harness and connector

CIRCUIT perature before cranking, Start signal: OFF ~ ON « Ignition switch
and average battery

voltage, air flow meter out-

put voltage and cranking

speed during cranking are

displayed.

» Ignition switch: ON

PW/ST SIGNAL |° g cn . Power steering oil pressure
tested when steering wheel

CIRCUIT switch
is rotated fully and then set : Power steer " -

to a straight line running Neutral position OFF « FOWer steering off pump
position.

o Ignition switch: ON
: « Harness and connector

SWIRL C (Engine running) :
: Co The swirl control actuator moves every 3 |, Swirl control solenoid valveTROL SN CR » Swirl control S/V circuit is

seconds. « Swirl control actuator
CUIT tested by checking swirl

: o Vacuum hose
control actuator operation.

. Vehicle speed sensor circuit Harness and connector

CAR SPE | is tested when vehicle is | Vehicle speed sensor input signal is : Vehicle speed sensor
SEN CIR oT running at a speed of 10 greater than 4 km/h (2 MPH) * P

km/h (6 mph) or higher.
Electric speedometer

IGNitADJ After warming up, idle the

engine.

Ignition timing adjustment 1s

checked by reading ignition

timing with a timing light

and checking whether it

agrees with specifications.

The timing light indicates the same value

on the screen.

Adjust ignition timing (by

moving crank angle sensor

or distributor)

Crank angle sensor drive

mechanism

MIXTURE RA-

TIO TES

After warming-up, maintain-

ing engine speed at 2,000

rpm.

Air-fuel ratio feedback cir-

cuit {injection system, igni-

tion system, vacuum

system, eic.) is tested by

examining the exhaust gas

sensor output at 2,000 rpm

under non-loaded state.

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
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ploy TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)

» After warming up, idle the

engine. A/C switch “OFF”,

light switch “OFF” NR
mctor operation of each + Injector circuit (Injector, hai

Cylinder is stopped one ai- Difference in engine rpm is greater than anition Sot Snr lu
POWER BAL- ter another, and resultant gine tp g «9 : i : P 9

~_._ 125 rpm before and after cutting off the power transistor, ignition
ANCE change in engine rotation is |. . : :

| examined to evaluate com- injector of each cylinder. coil, harness or connector)

bustion of each cylinder. * elhn
(This is only displayed for * 9
models where a sequential

injection system is used.)

« Aft i , i h
engine. AIC suite din « Harness and connector

light switch “OFF” Difference in engine rpm is greater than |° pas vane restriction be
AAC VALVE . AAC valve system is tested | 150 rpm between when vaive opening is |° oe ben d AAC
SYSTEM by detecting change in en- |at 80% (102 steps) and at 20% (25 valve

gine rpm when AAC valve | steps). a
opening is changed to 0% « IAS (ldie adjusting screw)

20% and 80%. adjustment
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/t
SEF289H

Orange

projection

Protector

SEF725H

&

Brean” J SEF291M

"Perform E.C.U. in-

putoutput signal

inspection before

replacement.

OLD ONE
|
ER

L.ED.

~~ ~~

—HCHECK—
~~ NG

7 1 \
L Check engine

light

SEFB21K

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.
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Solenoid vaive

Ba

vol

Harness connector

tor solenoid valve

0. K.

Circuit tester {

SEF599D

hd 
- FF

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.
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| Basic Inspection

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

SEF142! following:

eo 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.)

| oy

DOES ENGINE START? No Goo. RN)

Yes

4 Y |
CHECK IGNITION TIMING. N.G. Adjust ignition timing by

Warm up engine sufficiently and check "| turning crank angle

Ba ignition timing at idle using timing light. sensor.

ot (Refer to page EF & EC-28.)

| mr Ignition timing:

—" "P= 10° +2° B.T.D.C.'\

>,

7, )% , | OK.

©) (Go to (A) on next page.)

| SEF284G
EF & EC-57
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RG

{GNITION

CONTROL

TOUCHIN

AFTER D

IGNITION

TIMING L

THE CRAI

3 START

TIMING ADJ I []

TIMING FEEDBACK

WILL BE HELD BY

ING SO. ADJUST

TIMING WITH A

GHT BY TURNING

NK ANGLE SENSOR.

START BB

EEF128

Basic Inspection (Cont'd)

®

| KA24E|

<

1

Bh

| ey 2 J
KE 5. \

J - Throttle sensor
harness connector

N

EEF129

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 N Adjust engine rpm by

When disconnecting throttle sen-

sor harness connector, does en-

gine rpm fall to 750+ 50 rpm (in

“N” position)?

B THROTTLE SEN ADJ li []

* k ¥ ADJ MONITOR *% x %

THROTTIE SEN 052V

== == = MONITOR == == ==

CAS-RPM (REF) Orpm
IDLE POSITION ON

EEF130

+

Si EEFO11

Yes

\

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

N.G.

turning idle adjusting

SCTEW.

Measure output voltage of throt-

tle sensor using voltmeter, and

check that it is 0.35 to 0.65V.

(Throttle valve fully closed.)

O.K.

(Go to on next page.)

EF & EC-58

1. Adjust output voltage

by rotating throttie

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



TROUBLE DIAGNOSES

# MONITOR «NO FAIL [ ]

START SIGNAL
DIE POSITION ON

Alf COND SIG
NEUTRAL SW ON

OFF

OFF

RECORD |

EEF131

~Basic Inspection (Cont'd)

J

| KA24E|

EEF012

CHECK SWITCH INPUT SIGNAL.

Select the following switches in

“DATA MONITOR” mode,

a) Start signal,

b) Idle position,

c) Air conditioner signal,

d) Neutral (Parking) switch,

and check the switches’ ON-

OFF operation.

OR

N.G.

®
Remove E.C.U. trom front floor

panel and check the above

switches’ ON-OFF operation

using voltmeter at each E.C.U.

terminal.

Switch Condition Voltage (V)

Start

signal

IGNIGN _

START
ON 0 — Battery

voltage

SELF-DIAG RESULTS B [|

FAILURE DETECTED

* NO SELF DIAGNOSTIC

FAILURE INDICATED.

FURTHER TESTING MAY

BE REQUIRED. **

TIME

| ERASE || PRINT |

EEF132

idle

position

Accelerator

pedal released

Accelerator
pedal fully de-

pressed

0 —»8-12V

AC

signal

ANC _ AC

OFF ON

(Engine running)

Battery voltage

—- 0

Neutral

(Park-

ing

switch)

Shift lever is

Neutral position

— 10 -» 8.7V

Except Neutral

position

Red L.E.D.

Lo” ~——

~~ ~~

CHECKTM

5 “y | \
Check engine

tight

SEF621K

O.K.

READ SELF-DIAGNOSTIC RESULTS.

1. Perdorm “SELF-DIAG RE-

SULTS” mode.

2. Read out seif-diagnostic

results.

3. Is a failure detected?

Yes

Repair or replace the

malfunctioning switch or

its circuit.

®
OR

1. Set “Seif-diagnostic results

mode” in Mode Il. (Refer to

page EF & EC-45.)

2. Count the number of RED

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.
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SEF975K

Warm-up

CHECK FAST IDLE CAM.

Does fast idie cam keep cam follower

lever released?

Yes

Diagnostic Procedure 1 — High Idling after

~ Check fast idle cam

No

}

CHECK INTAKE AIR LEAK.

B ACTIVE TEST B []

A/F ALP

SELF-LEARN

CONTROL

= — == MONITOR == == =

CAS.RPM (REF)

ENG TEMP SEN

EXH GAS SEN

HA[1]

100%

812rpm

93°C

0.91V

102%

CLEAR _

EEF133

1. Select “SELF-LEARNING

CONT” in “ACTIVE TEST"

mode.

2. Clear the self-learning control

coefficient by touching

“CLEAR”.

3. Does the engine speed drop?

OR

Yes

adjustment. (See page

EF & EC-167.)

. Disconnect exhaust gas sen-

sor harness connector.

2. After racing engine at 2,000

rpm under no-load for about

Exhaust gas

sensor

DISCONNECT

30 seconds, does the engine

. speed drop?

No

'
CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves

smoothly.

2. Confirm that throttle valve both fully

opens and fully closes.

N.G.

Discover air leak loca-

tion and repair.

O.K.

\ 4

INSPECTION END

EF & EC-60

Repair throttle linkage or

sticking of throttle valve.



TROUBLE DIAGNOSES | KA24E|

| wwe | Diagnostic Procedure 2 — Hunting

€
1 CHECK EXHAUST GAS SENSOR. Yes | Check exhaust gas
71 When disconnecting exhaust gas sen- sensor. (See page EF &

sor harness connector, is the hunting EC-124.)

fixed?

V4 sm No

EL) | \ 3
A vA y SEF307G

WACTVETESTE [|] y
| ‘x PERFORM POWER BALANCE TEST. No 1Goto BY .
ONErom er £72 1. Perform "POWER BAL-
CAS-RPM (REF) ~~ 825rpm ANCE” in “ACTIVE TEST”
AIR FLOW MTR ~~ 153V mode

AAC VALVE 26% , ,
2. Is there any cylinder which

— does not produce a momen-

[23 ]l¢] Ea tary engine speed drop?
|| _ OR

| EEF135 ®) When disconnecting each injec-
tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

engine speed drop?

2( | Yes

Injector oy

KG
No | gi EEF136

CHECK SPARK PLUGS. N.G. | Repair or replace spark A
Remove the spark plugs and check for 1 plug(s).

fouling, etc.

O.K.

SEF156!

\/
We ~k y S 0 pe: |~

Ng hs «J || CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak loca-

Naa A A) { | OD - || When pinching cylinder block to intake "| tion and repair.
A A ATU & / || manifold hose, does the engine speed

NO NNT Q rise?
SAP

IN (Goto (A on next page.)

AN C

BS I"

i

EF & EC-61
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Diagnostic Procedure 2 — Hunting (Cont'd)

®

CHECK E.G.R. CONT ROL VALVE.

Check E.G.R. control valve for sticking.

N.G.

O.K.

INSPECTION END

EF & EC-62

Repair or replace.
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SEC547A

Diagnostic Procedure 3 — Unstable Idle

CHECK E.G.R. CONTROL VALVE.

Check E.G.R. control valve for sticking.

N.G.

O.K.

J rem TESTE []

OWER BALANCE * ¥ ¥

=== MONITOR == =

CAS.RPM (REF) 825rpm

AIR FLOW MTR 1.83v

AAC VALVE 26%

EEF135

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

Repair or replace.

When disconnecting each injec-

tor harness connector one at a

time, is there any cylinder which

does not produce a momentary

engine speed drop?

Yes

v

SEF326K

CHECK INJECTOR.

1. Remove distributor from engine.

(Crank angle sensor harness con-

nector should remain connected.)

. 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?

n
o

No

Goto[§ .

Yes

y

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).

(Go to (A) on next page.)

EF & EC-63

Check ignition coil,

power transistor and

their circuits, (See page

EF & EC-111.)



TROUBLE DIAGNOSES |KA24E |

‘Diagnostic Procedure 3 — Unstable Idle
(Contd)

a
CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling, etc.

N.G.

JISXS

DN
Pressure \

gauge

EEF138

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).

|o%
)

AND HOLD THEN TOUCH

START

oe 2200

MIXTURE RATIO TEST

ACCELERA[TE TO 2000 RPM

by
| 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

* MONITOR

CAS-RPM (REF)

M/R F/C MNT RICH

NO FAIL [|

2000rom

| REGORD

N.G."

_| Check fuel pump and

circuit.

1. See “M/R F/C MNT” in

“DATA MONITOR” mode.

2. Maintaining engine at 2,000

rpm under no-load (engine is

warmed up sufficiently.),

check that the monitor fluctu-

ates between “LEAN” and

“RICH” more than 5 times

during 10 seconds.

~~

—H CHECK

) ~ ~
/

Red L.E.D. light

| \
Check engine

SEFB21K

RICH—-LEAN—RICH-

1 time 2 times
LEAN RICH I

OR

. Set “Exhaust gas sensor

monitor” in the self-diagnostic

Mode il. (See page EF & EC-

45.)

2. Maintaining engine at 2,000

rom 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.

ox

(Go to on next page.)

EF & EC-64

Replace exhaust gas

"| sensor.
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5 or
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EEF137

8 GN TIMING ADJ B []

— CONDITION SETTING —

ioN/T teepeack: HOLD

— — = MONITOR == =m =

CAS.RPM (REF) 782rpm

IGN TIMING 158BTDC

IDLE PPSITION ON

"Diagnostic Procedure 3 — Unstable Idie
(Cont'd)

:

"CHECK FOR INTAKE AIR LEAK.
When pinching cylinder block to intake

manifold hose does the engine speed

rise”?

Yes

No

Y

CHECK IDLE ADJ. SCREW CLOGGING.

Oh

2.

Perform “IGN TIMING ADJ”

in “WORK SUPPORT” mode.

Can you set engine rpm at

750 +25 rpm (in “N” position)

by turning idle adjusting

screw? .

OR

< Throttle sensor

harness connector

ST “MEF480C

No

Discover air leak loca-

"| tion and repair.

. Disconnect throttle sensor

harness connector.

Can you set engine rpm at

750 £25 rpm (in “NN” position)

by turning idle speed adjust-

ing screw?

Yes

Y

N_ldie speed

NG

STARSKa)
-

adjusting screw’. 4

EEF143

CHECK COMPRESSION PRESSURE.

eo Check compression pressure.

Standard:

kPa (bar, kg/cm? psi)¥300 rpm

1,196 (11.96, 12.2, 173)

Minimum: |

kPa (bar, kg/cm? psi¥300 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 IAS clogging

or throttle valve

clogging.

OK.

A 4

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.

_| Check pistons, piston

rings, valves, valve

seats and cylinder head

gaskets.

COMPRESSION

PRESSURE

EEF144

1°"

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

A 
4

4

INSPECTION END

Trouble is not fixed.

Replace E.C.U.

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

EF & EC-65



TROUBLE DIAGNOSES | KA24E|

SEF380!

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

Repair or replace.

TE Na.

assure SS| | raguiator SS

Fast 1
cam »

Cam |
follower

lever HAS
3

\__ Throttle
valve SEF044H |

AC

'SEF3821 |

_| Check fuel pump and

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

When pressing accelerator pedal fully,

you can start the engine.

|

CHECK BATTERY AND STARTER. N.G.

Check battery and starter condition.

(Refer to EL section.)

OK.

Y
CHECK FUEL PRESSURE. No

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there

any pressure on the fuel feed hose?

Yes

/
CHECK FAST IDLE CAM. No

When the engine is cold, does fast idle

cam keep cam follower lever in posi--

tion?

Yes

y

CHECK A.A.C. VALVE. Yes

Check fast idle cam

adjustment. (See page

EF & EC-167.)

| No

(Go to (A on next page.)

EF & EC-66

Check A.A.C. valve and

circuit. (See page EF &

EC-141.)



TROUBLE DIAGNOSES | KA24E|

Click

Click Ay]
or

r
e,

SEF326K -

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold
(Cont'd)

®

ignition wire

Spark plug

SEF282G

CHECK INJECTOR.

1. Remove distributor from engine.

(Crank angle sensor harness con-

nectar 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 injector(s) and

Yes

a v

SEF156!

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark

plug.

2. Connect a known good spark piug to

the ignition wire.

3. Place end of spark plug against a

suitable ground and crank engine.

4, Check for spark.

N.G.

"1 circuit(s).

R Check ignition coil,

Q.K.

\
CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling, etc.

N.G.

"| power transistor and

their circuits. (See page

EF & EC-111))

OK.

By

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.

Repair or replace spark

plug(s).

[OK

(Go to on next page.)

EF & EC-67

Repair or replace.



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

(Cont'd)

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

Refer to page EF & EC-99.

O.K.

v Trouble is fixed.

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

Trouble is not fixed.

\4

INSPECTION END —

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

EF & EC-68



TROUBLE DIAGNOSES | KA24E |

Diagnostic Procedure 5 — Hard to Start or
___|\] Pressure SS Impossible to Start when the Engine is Hot) \ fequiatorTM—~___SN 1

Dra
EEN = SL \ 4S || CHECK FUEL PRESSURE. 0 Check fuel pump and

“ Sm SX 1. Pinch fuel feed hose with fingers. "| circuit. (See page EF &

ND AA 2. When cranking the engine, is there EC-135.)
/ / S¥ | any pressure on the fuel feed hose?
ag Yes

~ EEF146 y
| CHECK FUEL VAPOR. Yes Check fuel properties.

| 3 —= || 1. Disconnect fuel pressure regulator i
g _ Pressure = vacuum hose and plug hose.i regulator pug

= | = 2. Can you start engine?

Siw = > / No

, 53 ON. WM \ CHECK INJECTOR. No Check injector(s) and
bp OD 1. Remove distributor from engine. | circuit(s)./

a> (Crank angle sensor harness con- —.

nector should remain connected.)

eeF147 || 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

Y

CHECK IGNITION SPARK. | N.G. | Check ignition coil,

1. Disconnect ignition wire from spark power transistor and

plug. | | circuits. (See page EF &

2. Connect a known good spark plug to EC-111.)

the ignition wire.

3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

[ox -

(Go to (A on next page.)

SEF282G

EF & EC-69



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

(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.

O.K.

6 \ 0

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

GROUND CIRCUIT.

Refer to page EF & EC-99.

O.K.

+ 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 case.

EF & EC-70



TROUBLE DIAGNOSES | KA24E|

Diagnostic Procedure 6 — Hard to Start or

Impossible to Start under Normal Conditions

CHECK BATTERY AND STARTER.

Check battery and starter operation.

(Refer to EL section.)

N.G.

O.K.

Y

i

ressure oS

7

EEF146

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

Repair or replace.

Yes

Y
CHECK INJECTOR FOR LEAKAGE.

When pressing accelerator pedal fully,

can you start the engine.

Yes

Check fuel pump and

circuit. (See page EF &

EC-135.)

SEF382|

No

!
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 siowly

by hand, does each injector make an

operating sound?

No

Check injector(s) for |
leakage.

SEF326K

| Yes

(Go to (A on next page.)

EF & EC-71

Check injector(s) and |
circuit(s).



TROUBLE DIAGNOSES | KA24E|

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

(Cont'd)

®

Ignition wire

\ Spark plug
Bowe

4 PER

SEF282G

SEF156i

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 ignition coil,

O.K.

6] Ad
CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling, etc.

N.G.

power transistor and

circuits. (See page EF &

EC-111))

SEC547A

O.K.

\

CHECK E.C.U. CONTROL. VALVE.

Check the E.G.R. control valve for

sticking.

N.G.

bd
\ 

4

Repair or replace spark

plug(s).

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.

Q.K.

El v
CHECK E.C.U. POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-99.

N.G.

Y

Repair or replace.

Repair or replace.

O.K.

TRY A KNOWN GOOD E.C.U.x

Trouble is fixed.

v

Trouble is not fixed.

INSPECTION END

\ 
4 Replace E.C.U.

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

EF & EC-72



_TROUBLE DIAGNOSES | KA24E|

iy ~~

~ Pressure = Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator

vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

No

y

Purge botA

EEF147

&

[=e
SC

=

“Activated carton -canister 2)

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose

and plug hose.

2. Perform cruise test,

3. Does the hesitation disappear?

Yes

Check fuel properties.

No

Y

CHECK FOR INTAKE AIR LEAK.

When pinching cylinder block to intake

manifold hose, does the engine speed

rise?

Yes

Check purge and vac-

uum fine.

No

Y

INSPECTION END

EF & EC-73

Discover air leak loca-

tion and repair.



SEF1561

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

CHECK SPARK PLUGS.

Remove spark plugs and check for

fouling, etc.

N.G.

O.K.

Y

Te

EEF137

CHECK FOR INTAKE AIR LEAK.

When pinching cylinder block to intake

manifold hose, does the engine speed

rise?

Yes

Repair or replace spark

| plug(s).

Discover air leak loca-

tion and repair.

Trouble is fixed.

No

y

TRY A KNOWN GOOD AIR FLOW

METER.

Trouble is not fixed.

v

CHECK FOR INTAKE VALVE

DEPOSITS.

if there are deposits on intake valves,

clean them.

INSPECTION END

EF & EC-74

Replace air flow meter.



TROUBLE DIAGNOSES |KA24E |

Diagnostic Procedure 9 — Hesitation under
Normal Conditions

CHECK SPARK PLUGS.

Remove spark plugs and check for

fouling, efc.

N.G. _| Repair or replace spark

O.K.

CHECK EXHAUST GAS SENSOR.

OR

2.

Start engine and warm it up

sufficiently.

Perform “MIXTURE RATIO

TEST” in “FUNCTION

TEST” mode.

OR

OR

2.

N.G.

“1 plug(s).

_| Replace exhaust gas

See “M/R F/C MNT” in

“DATA MONITOR” mode.

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.......

\

light

—HCHECK-
~~ ~~.

7 1 \

SEF 1561

MIKTURE RATIO TEST

ACCELERATE TO 2000 RPM

AND HOLD THEN TOUCH

START

2000 2200 "

Ned J START |]

EEF140

MONITOR «NO FAIL []

CAS-RPM (REF) 2000rpm

M/R E/C MNT RICH

| RECORD 1

EEF141

SEF621K

OR

. Set “Exhaust gas sensor

monitor” in the self-

diagnostic Mode 11. (See

page EF & EC- 45.)

. Maintaining engine at 2,000

rpm under no-load, check

that the RED L.E.D. on the

£.C.U. or the check engine

tight on the instrument panel

goes ON and OFF more than

5 times during 10 seconds.

OK.

, J

canister

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-

[No

(Go to (A on next page.)

EF & EC-75

“| uum line.



LE a
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= EEF137

‘Normal Conditions (Cont’d)

®

CHECK FOR INTAKE AIR LEAK.

When pinching cylinder block to intake

manifold hose, does the engine speed

rise?

Yes

Diagnostic Procedure 9 — Hesitation under

No

y

INSPECTION END

EF & EC-76

| Discover air leak loca-

tion and repair.



TROUBLE DIAGNOSES |_KA24E|

SEF386!|

Diagnostic Procedure 10 — Engine Stalls when

Turning

CHECK FUEL LEVEL.

Check to see that there is enough fuel

in tank.

u ACTVE TESTE []

% % ¥ POWER BALANCE x %

| = == MONITOR== =

CAS-RPM (REF)

AIR FLOW MTR

AAC VALVE

825rpm

1B3V

W

mS
OL

or
EEF135

Injector harnes

connector

RE

ignition wire

Spark plug

SEF282G

OK.

‘

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE”

X in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

OR

No

Fill fuel tank with fuel,

When disconnecting each injector

harness connector one at a time,

is there any cylinder which does

not produce a momentary engine

speed drop?

Yes

A

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

Goto H.

Yes

B !
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.

Check injector(s) and

circuit(s).

-| Check ignition coil, power

(Go to (A) on next page.)

EF & EC-77

71 transistor and circuits.

(See page EF & EC-111.)



TROUBLE DIAGNOSES [ KA24E|

EEF139

Diagnostic Procedure 10 — Engine Stalls when
Turning (Cont'd)

®

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 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)

N.G.| Check fuel pressure regu-

lator diaphragm.

O.K.

B Y
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. Repair or replace.

O.K.

|

CHECK E.C.U. POWER SUPPLY AND

GROUND CIRCUIT.

N.G.| Repair or replace.

Refer to page EF & EC-99.

| | O.K.

- y 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 case.

EF & EC-78



TROUBLE DIAGNOSES

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?

No

ACTIVE TEST BR [] Le
1 PERFORM POWER BALANCE TEST. No | Goto

X¥ ¥P on kx 1. Perform “POWER BALANCE"
=== NI === ir ”CAS.RPM (REF) = 82brpm in “ACTIVE TEST” mode.

AIR FLOW MTR 1583V 2. Is there any cylinder which

AAC VALVE 20% does not produce a momen-
: —— ‘tary engine speed drop?

ENEER IES OR
C0 Cr] START When disconnecting each injector |

harness connector one at a time,

is there any cylinder which does

not produce a momentary engine

EEF135

speed drop?

Yes

Inlector name CHECK INJECTOR. No | Check injector(s) and
1. Remove distributor from engine. circuit(s).

(Crank angle sensor harness con-

nector should remain connected.)

Asay ceca | | 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

(Go to (A on next page.)

ST SEF326K

EF & EC-79



TROUBLE DIAGNOSES ["KA24E|

Ignition wire

\ Spark plug
|

v »
A

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot (Cont'd)

®

- v

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 a

suitable ground and crank engine.

4. Check for spark.

N.G.} Check ignition coil, power

transistor and their

circuits. (See page EF &

EC-111.)

O.K.

A

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 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)

N.G. Check fuel pressure regu-

lator diaphragm.

O.K.

|

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.| Repair or replace.

O.K.

1!

CHECK E.C.U. POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-99.

N.G.| Repair or replace.

O.K.

8
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 case.

EF & EC-80



TROUBLE DIAGNOSES [KA24E |

Diagnostic Procedure 12 — Engine Stalls when

the Engineis Cold

CHECK FAST IDLE CAM.

When the engine is cold, does fast idle

cam keep follower lever in position?

No

|

Yes

Fast idle — |

cam

Cam

follower —{ | ~A
lever ESN

NLv | Throttle

valve SEF044H

i Ara
rn IN

SEF382)

CHECK A.A.C. VALVE.

When the engine is cold, can you start

the engine when pressing accelerator

pedal fully?

Check fast idle cam

"| adjustment. (See page EF

& EC-167).

N.G.

O.K.

AAC

* kX
ppp min

BacTve TEST []

—— — Sg—

RPM (REF)

LOW MTR

VALVE

82brpm

153V

26%

BEERTEST |

HN

POWER BALANCE ¥ ¥ %

= =— MONITOR

CASq

AIR ¥

EEF135

PERFORM POWER BALANCE TEST.

1.

in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

N.G.

Check A.A.C. valve and

circuit. (See pages EF &

EC-141.)

Perform “POWER BALANCE”

OR

®
is there any cylinder which does

not produce a momentary engine

speed drop?

When disconnecting each injector

harness connector one at a time,

O.K.

Y

injector harng

connector

CHECK INJECTOR.

1. Remove distributor from engine.

(Crank angle sensor harness con-

nector should remain connected.)

2. Disconnect ignition wires.

engine.)

operating sound?

N.G.

Goto[ .

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

4. When rotating distributor shaft slowly

by hand, does each injector make an

S
h

SEF326K

| OK

(Go to (® on next page.)

EF & EC-81

Check injector(s) and

| circuit(s).



TROUBLE DIAGNOSES [ KA24E |

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont'd)

ignition wire ®

y

CHECK IGNITION SPARK. N.G.| Check ignition coil, power

4 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.

6 i!

CHECK SPARK PLUGS. N.G.| Repair or replace spark

Remove the spark plugs and check for plug(s).

fouling, etc.

O.K.
SEF 156! | EE

| ‘

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

fue! 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:EEF138

Approx. 294 kPa

(2.94 bar, 3.0 kg/cm? 43 psi)

O.K.

S Y
CHECK E.C.U. HARNESS CONNECTOR. |N.G.| Repair or replace.

Check the E.C.U. pin terminals for dam- 4

age or poor connection of E.C.U. har-

ness connector.

| OK

(Go to B on next page.)

EF & EC-82



ROUBLE DIAGNOSES | [KA2E
Diagnostic Procedure 12 — Engine Stalls whenthe Engine is Cold (Cont'd) |

|
|CHECK E.C.U. POWER SUPPLY AND | N.G.| Repair or replace,GROUND CIRCUIT. 

—
Refer to page EF & E£C-99.

Trouble is fixed.| TRY A KNOWN GOOD ECU.» | [Replace ECU |
| Trouble is not fixed,

mn
|

INSPECTION ENG

P
e
 
—
—

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

EF & EC-83 |



TROUBLE DIAGNOSES | [KAZE]

0 Diagnostic Procedure 13 — Engine Stalls when
ALVE SYSTEM . .

BAC . Stepping on the Accelerator Momentarily
LET ENGINE IDLE

THEN

TOUCH START

(A/C SW-LIGHT SW OFF) CHECK A.A.C. VALVE. NO | Check A.A.C. valve and
®) 1. Start engine and warm it up "| circuit. (See page EF &

| sufficiently. EC-141)

2. Perform “AAC VALVE SYG-

I next | 1] START | TEM” in “FUNCTION TEST”

| mode.
EEF149 OR

1. Select “A.A.C. VALVE OPEN-

1 pC p——— | NG in ACTIVE TEST

AAC/V OPENING 26% 2. When touching “Qu” and
— — = MONITOR = == = “Qd”, does the engine speed

SoHo fps 800rpm change according to the per-
AIR FL TR 1.49V :
ENG TEMP SEN 390 cent of AC valve opening?

i J When disconnecting A.A.C. valve

Qu UR || DWN][Qd] harness connector, does the en-
gine speed drop?

EEF150

— Yes

AN

PERFORM POWER BALANCE TEST. No | Go to

1. Perform “POWER BALANCE”

in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

OR

VKSEN

i r- av
ve | il

WZ

4

V
l

) / \MEF486C When disconnecting each injector

harness connector one at a time,

is there any cylinder which does

mAcTve TESTE [] not produce a momentary engine
¥ ¥ ¥ POWER BALANCE * * % speed drop?
= == MON[TOR===

CAS:RPM| (REF) 825rpm Yes
AIR FLOW MTR 153V .

AAC VALVE 26%
n (Go to (® on next page.)

C2 lle] rest
I | a

EEF135

_
—

G

injector harness _/
connector

\ CA Jil
EF & EC-84



TROUBLE DIAGNOSES | KA24E|

SEF326K

Diagnostic Procedure 13 — Engine Stalls when

Stepping on the Accelerator Momentarily

(Contd)

'

Ignition wire

Spark plug

CHECK INJECTOR.

1. Remove distributor from engine. No

(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

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

garth point with engine cranking.

4. Check for spark.

N.G.

"| their circuit(s).

Check injector(s) and

LOK

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 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)

N.G.

"| circuits. (See page EF &

Check ignition coil, power

transistor and their

EC-111.)

O.K.
6] ¥

CHECK E.C.U. HARNESS CONNECTOR.

Check the E.C.U. pin terminals tor dam-

age or poor connection of E.C.U. har-

ness connector.

N.G.

Check fuel pressure regu-

lator diaphragm.

Repair or replace.

K.
+ ©

CHECK E.C.U. POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EF & EC-99.

N.G. Repair or replace.

1°"

El

TRY A KNOWN GOOD E.C.U.x

Trouble is fixed.

| Replace E.C.U.

Trouble is not fixed.
4

INSPECTION END

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

EF & EC-85



TROUBLE DIAGNOSES
KA24E

B AAC VALVE SYSTEM BR

LET ENGINE IDLE

THEN

TOULH START

(A/C SW.LIGHT SW OFF)

| START |

EEF 149

| NEXT

B AQTIVE TESTH []

AAC/V OPENING 26%

= = = YIONITOR ===
REF) 800rpm

AIR FLOW [MTR 1.49V

ENG TEMP| SEN g2eC

Sy

Quil_uP [DWN [ad
EEF150

A.A.C. valve /|

harness connectorY
l

=

B GN TIMING ADJ B []

— CONDITION SETTING —

won Feegeack: HOLD

= = = MONITOR = = =

CAS-RPM (REF) 762rpm

IGN TIMING 158TDC

IDLE POSITION ON

\ :ll
Nn

harness connector

— N\
MEF480C

Diagnostic Procedure 14 — Engine Stalls after

~ Decelerating

CHECK A.A.C. VALVE.

®

2.

Start engine and warm it up

sufficiently.

Perform “AAC VALVE SYS-

TEM” in “FUNCTION TEST”

mode.

OR

No

. 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

When disconnecting A.A.C. valve

harness connector, does the en-

gine speed drop?

Yes

A

CHECK IDLE ADJ. SCREW CLOGGING.

®" Perform “IGN TIMING ADJ” in

“WORK SUPPORT” mode.

Can you set engine rpm at

750 £25 rpm (in “N” position)

by turning idle adjusting

screw?

OR

No

Check A.A.C. valve and

circuit. (See page EF &

EC-141))

. Disconnect throttle sensor

harness connector.

Can you set engine rpm at

750 £25 rpm (in “N” position)

by turning idle adjusting

screw?

|

(Go to (A) on next page.)

EF & EC-86

Check for IAS clogging or

throttle chamber clogging.



TROUBLE DIAGNOSES | | KA24E|

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont'd)
Ro — ®

= speed ny
adjusting screw |

rd A

OY eVa

J
R
T¥,

iq
rease ZZ

(J

FF Increase

muy. yy

QO) EEF143 hd
PERFORM POWER BALANCE TEST. {No| Go to [§

Y

1. Perform “POWER BALANCE”

macTveTesTR [1] in “ACTIVE TEST” mode.
¥ % ¥[POWER BALANCE ¥ * ¥ | 2. Is there any cylinder which

CAS. kPM ER 85pm ~~ does not produce a momen-
AIR LOW MTR 1.53V tary engine speed drop?
AAC VALVE i OR

(B) When disconnecting each injector

harness connector one at a time,Bl: aapak :
CIC Ie] START is there any cylinder which does

not produce a momentary engine

EEF18S speed drop?

| Yes

4] i
Injector harnes :

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

EB 5 engine.)
~ MT 4. When rotating distributor shaft slowly

/ J by hand, does each injector make an
Click operating sound?

Click A: ves

WC 3

SEF326K

CHECK IGNITION SPARK. No | Check ignition coil, power

| 1. Disconnect ignition wire from spark * transistor and circuits.

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.

| Yes

(Go to on next page.)

Spark piug

SEF282G

EF & EC-87



TROUBLE DIAGNOSES

EEF139

MIXTU

ACCELERATE TO 2000 RPM

AND HOLD THEN TOUCH

- START

RE RATIO TEST

2000 2200

Next | START |
EEF140

ww MONITO

CAS-RPM

M/R F/C MNT RICH

2 «NO FAIL []

REF) 2000rpm

CORD |

EEF141

~ >

—HCHECK-
rd ~

7 1 \
Check engine

Hght

SEF621K

| KA24E|

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

-
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 idle:

Approx. 226 kPa

(2.26 bar, 2.3 kg/lcm?, 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)

-I Check fuel pressure regu-

| O.K.

CHECK EXHAUST GAS SENSOR.

1. Start engine and warm it up

sufficiently.

2. Perform “MIXTURE RATIO

TEST” in "FUNCTION TEST”

mode.

OR

1 lator diaphragm.

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

1. Set “Exhaust gas sensor

monitor” in the self-diagnostic

Mode li. (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.

B O.K.

Y

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.

Replace exhaust gas

Sensor.

ness connector.

! OK.

(Go to (© on the next page.)

EF & EC-88

Repair or replace.



ROUBLE DIAGNOSES | | KA24E|

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

©

5 |
CHECK E.C.U. POWER SUPPLY AND | N.G.[ Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-99.

O.K.

I Trouble is fixed:

TRY A KNOWN GOOD E.C.U.% [Replace E.C.U.

Trouble is not fixed.

4

INSPECTION END _

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

EF & EC-89



TROUBLE DIAGNOSES KA24E

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK.

When pinching cylinder block {o intake

manifold hose, does the engine rpm

rise?

Yes
jo.

No

y

CHECK E.G.R. OPERATION.

1. Apply vacuum directly to the E.G.R.

valve using a handy vacuum pump.

2. Check to see that the engine runs

rough or dies.

NO

Discover air leak location

and repair.

Yes

Y

CHECK E.G.R. & CANISTER CONTROL

SOLENOID VALVE.

®" Select “E.G.R. CONT SOL

VALVE” in “ACTIVE TEST”

mode.

Turn E.G.R. & canister control

solenoid valve ON and OFF.

. Check operating sound.

OR

N.G.

Check E.G.R. valve for

sticking.

SEF820F

a
BACTVETESTE [J

eGr cont sory OFF

= == = MONITOR = = =
CAS-RPM(REF) 887rpm

[_ON_|[onorr| eli
EEF151

|

SEF391K

. Disconnect E.G.R. & canister

control solenoid valve harness

connector.

. Supply E.G.R. & canister con-

trol solenoid valve terminals

with battery current and check

operating sound.

| OK

(Go to (A on next page.)

EF & EC-95

Check solenoid valve and
circuit. |



TROUBLE DIAGNOSES | | KA24E |

Diagnostic Procedure 18 — Detonation (Contd)

To ALLV.

solenoid ®
vaive

B.P.T. valve ANG PPL
~N ) 4]

/ Vi Canister} | CHECK VACUUM HOSES. N.G.! Repair or replace.

//\- hose Check the following vacuum hoses for ig

. Canister clogging, cracks and poor connection.

purge (1) E.G.R. valve to B.P.T. valve

(2 B.P.T. valve to 3-way connector

(3) 3-way connector to E.G.R. & canis-

ter control solenoid valve

(4) E.G.R. & canister control solenoid

valve to vacuum tube

(8) Vacuum tube to throttle chamber

(6) 3-way connector to vacuum port

To vacuum tank OK.

Intake manifold Y

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

wv "+@® Throttle chamber TION CHAMBER. rings, valves, valve seats,

'® S.p.V. solenoid vaive EEF 152 Remove spark plugs and check for foul- valve oil seal and engine

© E.R solenoid valve ing with oil. oil level, etc.

5 No

Gy, PY INSPECTION END

SEF 156!

EF & EC-96



TROUBLE DIAGNOSES | KA24E|

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM

AND HOLD THEN TOUCH

op

2000 2200 nl

[next J START |
EEF 140

1]
#MDNITOR «NO FAIL [|]

CASHRPM (REF) 2000rpm

M/R|F/C MNT RICH

| RECORD B
EEF141

|

~ \ ~
—HCHECK-
pd NN

72 ERNE
Check engine

light |

SEF621K

Diagnostic Procedure 19 — Surge

CHECK EXHAUST GAS SENSOR.

®"

2.

Start engine and warm it up

sufficiently.

Perform “MIXTURE RATIO

TEST” in “FUNCTION TEST”

mode.

OR

1.

2.

N.G.

See “M/R F/C MNT” in

“DATA MONITOR” mode.

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-

“time 2times
LEAN—RICH.......

OR

. 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.

\ 4

CHECK E.G.R. CONTROL VALVE.

Check E.G.R. control valve for sticking.

"| sensor.

Replace exhaust gas

O.K.

\ 4

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

| Trouble is not fixed.

\

INSPECTION END

Replace E.C.U.

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

EF & EC-97



- TROUBLE DIAGNOSES | KA24E|

SEF 156l

Diagnostic Procedure 20 — Backfire through

When pinching cylinder block to intake

manifold hose, does the engine speed

the Intake

CHECK SPARK PLUGS. N.G.| Repair or replace spark

Remove the spark plugs and check for | plug(s).

fouling, etc.

OK.

!

CHECK INTAKE AIR LEAK. Yes | Discover air leak location

rise?

No

- NT Q

J CHECK FOR INTAKE VALVE

DEPOSITS.

if there are deposits on intake valves,

remove them.

k 4

INSPECTION END

and repair.

Diagnostic Procedure 21 — Backfire through

the Exhaust

CHECK ENGINE TEMPERATURE

SENSOR.

Check engine temperature sensor and

its circuit. (See page EF & EC-108.)

N.G.

O.K.

\ 4

INSPECTION END

EF & EC-98

Replace or repair.



- TROUBLE DIAGNOSES [Kae]

Diagnostic Procedure 22

MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

E.C.Cs.

RELAY | IGNITION SWITCH
N1S[ rr © : kL. HD modelg 1 Lida re > 8) [B11]

fl (R): R. H D. model g 9 |: HU modeig 3 O

HH FeeDer]
lagi CIDIG 5Tn o3 aa

A 088 (Main harness)

107— BP Br

198 82% ] AS
4 & {= wg ze OTE)

3% 6131 13Z 8p eR ®: (3)

= = B SKIS JOT NT
BW Riel! CONNECTOR
Bw jo{0l0
R-L 0iolo)
RW BE

I6— BY

367 Bg"

4{8— B 
x x z

1 |

NS i@ | [=o] =]
L.¢ <

mI 
$ ;

9 A 41] B [11] }

O@ fe) ——
- —= . x RELAY

®: fe) ENGINE =
GROUND BATTERY | ]

YEF001

yout

oO

= ECCS. relay

Heater control : | 295 i TT CL
SA) SOL)

/ A
ECU. NGL a0

2 Le N= h
ih ~_ Front — g | A

flumra " YEF062 ~ | YEF083

EF & EC-99



TROUBLE DIAGNOSES _ | KA24E |

Diagnostic Procedure 22 (Cont’d)

CONNECT

one |b]connecron)] | ff ff
> 47

INSPECTION START

a

ox
|CHECK POWER SUPPLY. "| cHECK GROUND

1) Turn ignition switch “ON”. CIRCUIT.

Y 2) Check voltage between E.C.U. termi- 1) Turn ignition switch

nals 39, @ and ground. “OFE".

Sa N Voltage: Battery voltage 2) Disconnect E.C.U.
(6) - NG. | harness connector.

3) Check harness conti-
SEF182K nuity between E.C.U.

terminals &), ®,

oo DISCONNECT and engine ground.

C/UNIT [0] GONNECTOR >d | Continuity shouldConr_Honerm] 2 €) ey
ARAL! kth lf N.G., check the

— following.

e Joint connector

. (L.H.D. models),

| (R.H.D. mod-
els)

* Harness continuity be-

tween E.C.U. and en-

SEFS0S! | gine ground
if N.G., repair harness

or connectors.: DISCONNECT

Sell HSCONNELT VED)

“4 € JISES

(count Tel colnECTOR J) Check E.C.U. pin termi-
nals for damage or the

38 + 47
— connection of E.C.U. har-

ness conhnector.

© N.G=(&] a CHECK HARNESS CONTINUITY BE- i Check the following.
- TWEEN E.C.C.S. RELAY AND E.C.U. * Joint connector

SEF 184K 1) Tum ignition switch “OFF”. (L.H.D. models),

2) Disconnect E.C.U. harness (R.H.D. models)

— connector. * Harness continuity be-
Dj 3) Disconnect E.C.C.S. relay. tween E.C.U. and E.C.

~~ DISCONNECT 4) Check harness continuity between C.S. relay
Sl > & E.C.U. terminalis 88, @ and If N.G., repair harness or

2 | AL terminal @). connectors.
Continuity should exist.

OK.

> + DJ v N.G

CHECK VOLTAGE BETWEEN E.C.C.S. 3] Check the following.

- RELAY AND GROUND. * 25A fusible link (In the
(&) | 1) Check voltage between terminals relay box)

3.3 A Gouna * Harness continuity be-
EF622C oftage: ery voltage | tween E.C.C.S. relay

OK. and battery

If N.G., repair harness or

_ — connectors.

Cini jo] conpecTon || | Sell go, |CoE iene a .
| CHECK VOLTAGE BETWEEN E.C.U. | Repair harness or

AND GROUND. connectors.
1) Check voltage between E.C.U. termi-

DC nal and ground. |

Voltage: Battery voltage

(& \ | YOK.
1 (Go to (A on next page)
© MEFE23C

EF & EC-100



TROUBLE DIAGNOSES [ KA24E |

a—

Diagnostic Procedure 22 (Cont'd)

®

CHECK GROUND CIRCUIT.

1) Check harness continuity between

E.C.U. terminals 39, and engine

ground.

Continuity should exist.

| Check the following.

“| » Joint connector

— DISCONNEET

[_c/untT][o] CONNECTOR W.. &
39+ 48
NE.

MEF624C

an DISCONNELT = DISCONNECT

HS 1s &)
| cunT [JolCONNECTOR || ae

®: \., - a

- MEF625C |

O.K.

A 4

(L.H.D. models),

(R.H.D. models)

* Harness continuity be-

tween E.C.U. and en-

gine ground

If N.G., repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Check harness continuity between

E.C.U. terminal @ and terminal ().

Continuity should exist.

Repair harness or

connectors.

_cumiT

Farm)
1

— 5 DISCONNECT

JoconnecToR| | &
36

= MEF826C

O.K.

y

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “ON”.

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

nal @ and ground.

Voltage: Battery voltage

| Repair harness or

connectors.

O.K.

4

CHECK COMPONENT

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

Refer to “Electrical Components

Inspection”. -

(See page EF & EC-159.)

*-| Replace E.C.C.S. relay.

O.K.

A 4

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-101



TROUBLE DIAGNOSES | |KA24E

Diagnostic Procedure 23

CRANK ANGLE SENSOR (Code No. 11)

E.C.C S
RELAY

C—3

| fwd UL: L HD models

(R): RH D models

[7]ED
TE Tx
NNN

[ @T oo

| | Main harness)
Z Z 4&— WoG Le

B
B/W

= | |= HE
po GLY — siote] CONNECTOR
T0— GrY —o i 51516

Zo= org —3 - |

4 13

2031 1T%0 _ +H |

> oe | 3
Poa E «

B :
[4']

E.C.C = GH) B® a |
CONTROL (R): (620) 

|

UNIT ~~ 2 2 ! RELAY

ENGINE 1

ANGLE GROUND = |
SENSOR BATTERY

YEF002

Harness layout

Crank angle sensor<
AY

harness connector/
Heater ay 5 7

E.CU. S

| NN
5)dm YEF062 MEF472C

EF & EC-102



TROUBLE DIAGNOSES [KA24E |

- = DISCONNECT

— +

—

: DISCONNECT

c 18

e

SEF913I

| |

or MONITOR NO FAIL

CAS-RPM (REF) 800rpm

| RECORD
SEF575M |

fA —— - Nig WN

i C/UNIT |o] CONNECTOR ||

—

&

3140
Ne —

- DISCONNECT

AE
elyCc AN

SEF914l

Diagnostic Procedure 23 (Contd)

INSPECTION START

:

CHECK POWER SUPPLY.

1) Disconnect crank angle sensor har-

ness connector.

2) Turn ignition switch “ON”.

3) Check voltage between terminal (a)

and ground.

Voltage: Battery voltage

1 Check the following.

* Harness continuity be-

O.K.
connectors.

* Joint connector

(L.H.D. models),

(R.H.D. models)

tween crank angle sen-

sor and E.C.C.S. relay

If N.G., repair harness or

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.
2) Check harness continuity between

terminal (d) and engine ground.
Continuity should exist.

O.K.

Check the following.

* Joint connector

(L.H.D. models),

(R.H.D. models)
* Harness continuity be-
tween crank angle sen-

sor and engine ground

If N.G., repair harness or —

connectors.

CHECK INPUT SIGNAL CIRCUIT.
1) Reconnect crank angle sen-

sOr harness connector.

2) Start engine.

3) Read crank angle sensor sig-

nals in “DATA MONITOR”
mode with CONSULT.

rpm: 800 +50

OR

Repair harness or

connectors.

1) Disconnect E.C.U. harness

connector.

2) Check harness continuity be-
tween terminal (¢) and

E.C.U. terminals (9, (1°

signal), terminal (b) and
E.C.U. terminals @, @
(180° signal).

5 Continuity should exist.

O.K.
y

CHECK COMPONENT

1 (Crank angle sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-160.)

Replace crank angle
Sensor.

OK.
y

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

EF & EC-103



TROUBLE DIAGNOSES | KA24E|

Diagnostic¢Procedure 23 (Cont'd)

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

A

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

oo connection of E.C.U. har-

ness connector.

9

INSPECTION END

EF & EC-104



TROUBLE DIAGNOSES ~ [KA24E]]

Diagnostic Procedure 24

AIR FLOW METER (Code No. 12)

AIR

ECCS METER
1] pa ©: L HD models

pq fwd (R): R H D. mode's

i | 7 AB
< Er] EE

iB | H (Main harness)
12] S i= Woe Le i

©) | |] i

17a — B/W
16 | i 157 Ww

Pi » SIEIE! JONNECT OR
o AY B/W un

y } I)

: SLC 7) !
N
[+4

I
 
L
V
 O

E 
A 

AV
 
|

®

=

Jo
on
]

|
=

@8 —

‘clc. s. ®) of ) SEL AY
CooL ® | — — 1 BOX

| EROUNG BATTERY Co]
YEF003

~ Harness layout

aor oor | Oh S 2 A Front -

- | et A tow meter > / aq)”
a LN ih YEF062 PET ~ 7 EFO4

EF & EC-105



TROUBLE DIAGNOSES | KA24E |
Diagnostic Procedure 24 (Cont'd)

DISCONNECT

ann * INSPECTION START

CHECK POWER SUPPLY. N.G.} Check the following.
1) Disconnect air flow meter harness “| * Joint connector

Ne connector. (L.H.D. models),

(&) 2) Turn ignition switch “ON”. (R.H.D. models)
+ + 3) Check voltage between terminal (¢) « Harness continuity be-

MEFS503E and ground. tween E.C.C.S. relay

Voitage: Battery voitage and air flow meter

B DISCONNECT —g DiscouNECT OK if N.G., repair harness or

| to connectors.

[c/n [ol cbnECTOR || B

17 CHECK GROUND CIRCUIT. N.G.| Repair harness or
1) Turn ignition switch “OFF”. connectors.

2) Disconnect E.C.U. harness

wg connector. |

(& | | 3) Check harness continuity between
| - ~ terminal (b) and E.C.U. terminal

YEF024
ad.

Continuity should exist.

#MONITGR «NO FAIL [] OK.

AIR FLOW MTR 1.10V Ch

CHECK INPUT SIGNAL CIRCUIT. N.G.| Repair harness or
0 1) Reconnect air flow meter har- "1 connectors.

ness connector and E.C.U.

harness connector.

2) Start engine and warm it up

| RECORD IB sufficiently.

SEF585] 3) Read air flow meter signal in

“DATA” MONITOR mode with

CONSULT.

= iF hg AE) Voltage: 1.0 - 3.0V

€ HAE
= ~~ 1) Check harness continuity be-C/UNIT |o] CONNECTOR Go ®)[ 2 on) tween terminal and

E.C.U. terminal (9.

| Continuity should exist.

O.K.

(& . CHECK COMPONENT. N.G.| Replace air flow meter.
MEFS505E (Air flow meter).

Refer to “Electrical Components

Inspection”.

(See page EF & EC-160.)

O.K.
pd

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-106



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

FINAL CHECK

y

Erase the self-diagnosis memory.

Perform test drive.

y

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
5K minals for damage or the

oo connection of E.C.U. har-

ness connector.

Y

INSPECTION END

EF & EC-107



TROUBLE DIAGNOSES [ KA24E |
J

ENGINE TEM

Diagnostic Procedure 25

PERATURE SENSOR (Code No. 13)

(LU: L HD models

® : R. H D models

Main harness)

H
e
H
O
 H
P
 R
s
 
T
e

C
c
 
0
m

-YEFO04

Harness layol

Heater control

YEFO062 TT \3L MEF474C

L. Engine temperature sensor

harness connector —fo—.

EF & EC-108



TROUBLE DIAGNOSES

‘Diagnostic Procedure 25 (Cont'd)

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

gradually rise and reach more

‘than 81°C (178°F) after engine

warm-up.

OR

[ KAZE]

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

®

YI MONITOR Te NO FAIL [1

ENG [TEMP SEN 950C

I RECORD |
SEF825K

| Sg DISCONNECT

5 HE

® KD

i
SEFg22!

IB) ———2 DISCONNECT
ee)

5 24 €

G3
SEFo23!

O.K.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Check harness continuity between

terminal and engine ground.

Continuity should exist.

Repair harness or

connectors.

O.K.

4

CHECK COMPONENT

(Engine temperature sensor).

Refer to “Electrical Components

Inspection”.

(See page EF & EC-160.)

N.G.

Repair harness or

connectors.

O.K.

y

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.G.| Recheck E.C.U. pin ter-

OK minals for damage or the

oo connection of E.C.U. har-

ness connector. |

y

INSPECTION END

EF & EC-110



TROUBLE DIAGNOSES [Kee]

Diagnostic Procedure 26
IGNITION SIGNAL (Code No. 21)

NTR STOR IGNITION SWITCH

CONDENSER . ©: L #0 models OFFTACCI ON [ST
AAA TRANSISTOR (RR): RH. D. models L 8 9 Q LZ]

3 STO

] L Ne HW
EE BIC] : oJ HR: 6m

| | | 35

\ HE al (Main harnegs)
Xi 1

| BE 2. 3 oo.
3 3 7, te TM

mm

/ |
om ———— nN

5= oR I —--=-- 4

[e}| | |&

AE

@b 3)HE ® 15/ i :

| DED : —
3 

.

§ - @~-B 0 <

: = HE) 2

] ENGINE T

EC. Gg. s. ©: Ew GROUND RELAY .

CREPE © Teka ue” ontrery |__ |
| YEF005

Harness layout

[1 -
/

Heater control

ilis °0 J) ;
a

: ef E.C.U. Ignition coil

harness connector

~~ MEF476CAlo

NN
Nx Resistor and condenser .

~ harness connector

Px

AtSo, MEF475C

EF & EC-111



TROUBLE DIAGNOSES } | KA24E |

“Diagnostic Procedure 26 (Cont'd)

oT DISCONNELY |
A &) INSPECTION START

a
@ O CHECK POWER SUPPLY. | Repair harness or

1) Disconnect ignition coil harness connectors.

connector.

2) Turn ignition switch “ON”.

3) Check voltage between terminal

and ground. |

Voltage: Battery voltage

B O.K.
BISCONNECT y

ISCONK ; DISCONNECT | Bd)

“4 € N =4 €) &: | [creck crouno circu. N-G.1" Repair hamess or
| = 1) Turn ignition switch “OFF”. connectors.
- [J EB) 2) Disconnect resistor & condenser har-

(alb (cldle (bli) ness connector.
3) Disconnect power transistor harness

connector .

[2] 4) Check harness continuity be-
& Qo | | tween terminal (B) and terminals

UL
Continuity should exist.

YEF025 5) Check harness continuity be-
tween terminal (d) and engine

| ground.

oer DISCONNECT Continuity should exist.

O.K.

SEC4508B

é y

D h 4
CHECK INPUT SIGNAL CIRCUIT. Repair harness or

. oo 1) Disconnect E.C.U. harness | connectors.

| connector.

& 2) Check harness continuity between
| E.C.U. terminal ® and terminal (g).

Continuity should exist.

SEF829l

O.K.

DISCONNECT

disconnec: 4 & CHECK OUTPUT SIGNAL CIRCUIT. N.G.i" popair harness or
4 EE 1) Check harness continuity between connectors.
—] Jip. E.C.U. terminal (3) and terminal

[ C/UNIT [©[[CONNECTOR | hl)
3 Continuity shouid exist.

O.K.
yA

(@ B CHECK COMPONENTS N.G. Replace malfunctioning
. (Ignition coil, power transistor, resistor component(s).

and condenser)

Refer to "Electrical Components
YEFQO26

Inspection”.

(See pages EF & EC-160, 161 and
DISCONNECT GISCONNEDT

de He |
[ETRE CONNECTOR|| (C[dTe)

1

O.K.
Ld

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector. :

&
SEFG31I |

EF & EC-112



TROUBLE DIAGNOSES = [KAZE]
Diagnostic Procedure 26 (Cont'd)

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

FINAL CHECK

\ 4

Erase the self-diagnosis memory.

Perform test drive.

4

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
OK minals for damage or the

oo connection of E.C.U. har-

ness connector.

\d

INSPECTION END

EF & EC-113



TROUBLE DIAGNOSES | KA24E|

Diagnostic Procedure 27

AIR TEMPERATURE SENSOR (Code No. 41)
C
m

21— B/G
26—BR/W

29— B/G mowed

L : {. HO models

® : RH D models

{Main harness)

¢

YEFOO06

EF & EC-114



TROUBLE DIAGNOSES [ KA24E

"Diagnostic Procedure 27 (Cont'd)

INSPECTION START

A

«MONITOR NO FAIL []

INJ/A TEMP SE 37°C

RECORD |

YEF076

PISCONNECY

~
~

a
— *
 
& +

SEF948!

CHECK POWER SUPPLY.

1) Read air temperature sensor

signal in “DATA MONITOR”

mode with CONSULT after

engine warm-up.

intake air temperature:

20 - 60°C (68 - 140°F)

N.G.

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

O.K.

DISCONNECT

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Check harness continuity between

terminal (@ and engine ground.

Continuity should exist.

N.G.

"| connectors.

Repair hamess or

OK.

sero |

CHECK COMPONENT

(Air temperature sensor).

Refer to “Electrical Components

Inspection”.

(See page EF & EC-164.)

Repair harness or

connectors.

*-1 Replace air temperature

O.K.

A

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-115

Sensor.



TROUBLE DIAGNOSES | [Kazi
~ Diagnostic Procedure 27 (Cont'd)

Perform FINAL CHECK by the following procedure after repai

is completed.

FINAL CHECK

y

Erase the self-diagnosis memory.

Perform test drive.

4 :

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
OK minals for damage or the

or connection of E.C.U. har-

ness connector.

4

INSPECTION END

EF & EC-116



TROUBLE DIAGNOSES KA24E

Diagnostic Procedure 28

THROTTLE SENSOR (Code No. 43)

|

st
-

1 © : L.H D models

5 ® - RH D models
—

1
u- 

SE

C RIS JOINT
[©] [©] 

2119 CONNECTOR
20— WW ~ 3IOTC

| 2.= Bg Y Mein harness)

¥7— P

20 20AE WN 
]

i C Af
1 a
XK

- 
[3a]

% NEE Ra aEN

4 . |
©:0w | IE | of yo

|. 
.

“fier BE | 8%

UN ENGINE
THROTTLE GROUND
SENSOR

YEFOO7

layout

T Heater controt

~ 1
[>

SECIEEEe
ECU.

" YEF062

7 Throttie sensor

S 1s | vamess connector2

EF & EC-117



TROUBLE DIAGNOSES | KA24E|
x

=
D

4

DISCONRELT

SEC4598

Diagnostic Procedure 28 (Cont'd)

INSPECTION START

y

B Tg ve

io 48 €)

=

(&
"secant

CHECK POWER SUPPLY.

1) Disconnect throttle sensor harness

connector.

2) Turn ignition switch “ON”.

3) Check voltage between terminal (©)

and ground.

Voltage: Approximately 5V

N.G.

O.K.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Check harness continuity between

terminal (@) and engine ground.

Continuity should exist.

N.G.

| connectors.

Repair hamess or

B THR(

DEPRESS

HROTTLE FULLY

THEN

TOUCH START

DTTLE SENSOR CKT Bf

|NEXT JI START —

|

O.K.

1

SEF634L |

B THR

¥ 3% KA

+ THROTTH

S
M

w

M
i

|
S
2
1

IDLE

E SEN 0.44V

787rpm

{TION ON

HTTLE SEN ADJ IE]

a1 MONITOR ¥ *¥ ¥ %

MONITOR = = ==

| (REF)

SEF576M

CONNECT

(cunt To] ONNECTOR||

20

(&

“
DISCONKECT

€

MEFB30C |

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.

- connectors.

Repair hamess or

3) Read throttle sensor output

voltage in “WORK SUP-

PORT” mode with CONSULT.

Voltage:

Throttle valve fully closed

0.3-0.7V

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.

X

| OK.

(Go to & on next page.)

EF & EC-118

Repair harness or

connectors.



TROUBLE DIAGNOSES [ KA24E}

Diagnostic Procedure 28 (Cont'd)

®

CHECK COMPONENT

(Throttle sensor).

Refer to “Electrical Components

inspection”.

(See page EF & EC-162.)

N.G.

O.K.

y

Check E.C.U. pin terminals for damage

{ or the connection of £E.C.U. harness

connector.

Replace throttle sensor.

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

FINAL CHECK

F

Erase the self-diagnosis memory.

Perform test drive.

Perform self-diagnosis again.

O.K.

) 4

INSPECTION END

EF & EC-119

Recheck E.C.U. pin ter-

minals for damage or the

connection of E.C.U. har-

ness connector.

—.



TROUBLE DIAGNOSES | KA24E|

Diagnostic Procedure 29

VEHICLE SPEED SENSOR (Not self-diagnhostic item)

(L): L KD models

(R): R HD. models

3

Main harness)

Te— YB

Y
/
Bi) 7

Holt] ®)2 .

aun
JL (R): (sd)

Fl Ea: CEal
(B26) Eng gE DI B&2 | 290——RQ >——o28

VEHICLE SPEED SENSOR

COMBINATION METER

H
H
A
 
H
H
H

 ©
@
O

BODY GROUND BODY GROUND

YEFO08

28 28 Combination meter

ECU. ® 0 +" harness connector |

LN YEFO062 | iE © VEFos?

EF & EC-120



TROUBLE DIAGNOSES [KA22E|

CHNT_|o CONNEC oR]

Vos | A

Q

~ SEF261K

INSPECTION START

-~

fl CAR SPEED SEN CIRCUITHR

AFTER TOUCH START

DRIVE VEHICLE

AT 10 km/h {6 mph} OR

MORE WITHIN 15 sec

START |

MEFO08D

| next |]

CHECK OVERALL FUNCTION.

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 32 and body

ground.

Continuity should come and go.

"Diagnostic Procedure 29 (Cont'd)

O.K.

N.G.

Y

CHECK SPEEDOMETER FUNCTION.

Make sure that speedometer functions

properly.

N.G.

INSPECTION END

4 MONITOR # NO FAIL []

CAR SPEED SEN Omph

" RECORD |

MEF010D

O.K.

b

B
DISCONNECT

He He
[_c/uniT|_[o[ CONNECTOR |i bic] |dlelf

Set ISTE |
32

&

YEF027

CHECK INPUT SIGNAL CIRCUIT.

1) Reconnect E.C.U. harness

connector.

2) Perform “CAR SPEED SEN

CIRCUIT” in "FUNCTION

TEST” mode with CONSULT.

N.G.

Check vehicle speed

sensor and its circuit. |
(Refer to EL section.)

OR

1) Reconnect E.C.U. harness

connector.

2) Read vehicle speed sensor

signal in “DATA MONITOR”

mode with CONSULT.

CONSULT value should be |

the same as the speedometer

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 3) and

terminal (i).

Continuity should exist.

®)

O.K.

4

Check E.C.U. pin terminals for damage

or the connection of £.C.U. harness

connector.

EF & EC-121

Repair harness or

connectors.



TROUBLE DIAGNOSES [Ka24E]

Diagnostic Procedure 30

START SIGNAL (Not self-diagnostic item)

IGNITION SWITCH

DFFJACCION {ST

) Oji0 10
2 O10

> @)

| L L- HD. models O

®) : R. H. D0. models {Si

i= ©:
a T ®t)

a 2

| =

[eo] co]

RE

J Main harness)
3i— PU :

j z
x =

3% HE | |

s 4

lo |
ECC S | | m0)

oro ORC RELAY.
i BOX =

BATTERY |
YEFQ0S

Harness layo

EF & EC-122



TROUBLE DIAGNOSES | KA24E|

B START SIGNAL CKT WB

1 CLOSE THROTTLE. SHIFT

TO P OR N RANGE

2 TOUCH START AND

START ENGINE

IMMEDIATELY

NexT || START
SEF191L

|

MONITOR «NO FAIL

START SIGNAL

IBLE POSITION

AIR COND SIG

NEUTRAL Sw

OFF

ON

OFF

ON

[]

[RECORD
SEF149]

I

(NIT Jo] connector ||

CONNECT

SEF958i

DISCONNECT

AE AE
bic][”_C/UNIT |[o[ CONNECTOR J [a

(& al
| JS.

dle}

YEF(028

INSPECTION START

:

CHECK OVERALL FUNCTION.

1) Turn ignition switch “ON”.

2) Perform "START SIGNAL

CIRCUIT” in “FUNCTION

OR

"Diagnostic Procedure 30 (Cont'd)

TEST” mode with CONSULT.

1} Turn ignition switch “ON”.

2) Check start signal in “DATA

MONITOR" mode with

CONSULT.

IGN "ON" OFF

IGN “START” ON

OR

1) Turn ignition switch to

“START”.

2) Check voltage between

E.C.U. terminal 39 and

ground.

Voltage:

Ignition switch “START”

Battery voitage

Except above

Approximately OV

®

N.G.

El
ov

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness connec-

tor and ignition switch harness

connector. :

3) Check harness continuity between

Continuity should exist.

INSPECTION END

?-1 Repair harness or

E.C.U. terminal @ and terminal (@).

O.K.

¥

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-123

connectors.

a
 
a
—
—
e
e

—
—
—



TROUBLE DIAGNOSES

Diagnostic Procedure 31

114

EC. CS
CONTROL {R): (620)
UNIT

i1H

1164— B aH

EXHAUST GAS SENSOR (Not seff-diagnostic item)

EXHAUST
GAS

SENSOR

BCID!

EN
oa\

oo

IGNITION SWITCH
ON or START

—

J

uP

t

x

(HE) 2

©

Main harness)

FUSE BLOCK
POWER(Refer to ~

SUPPLY ROUTING”

nm in EL section)

SIS JOINT

SI CONNECTOR
OIC]

© L. HD. models

®) : R. HD models

YEFO10

Harness layqut
\ Dechaust | \W

l :

) aa, gas sensor
. ET . \O) jx hamess

\) 7 A connector

Nell

EF & EC-124



TROUBLE DIAGNOSES |_KA24E |

Diagnostic Procedure 31 (Cont'd)

RB MIXTURE RATIO TEST BB INSPECTION START

ACCELERATE TO 2000

RPM AND HOLD THEN

TOUCH START.
y

1 CHECK EXHAUST GAS SENSOR INSPECTION END

CIRCUIT.

1800 © 2000 2200 iy 1) Start engine and warm it up

S . sufficiently.
next J[ START | =" 2) Perform “MIXTURE RATIO

| NE TEST” in “FUNCTION TEST”

L- mode with CONSULT.

; OR

2) Make sure that “M/R F/C

MONITOR «NO FAIL [] MNT” in “DATA MONITOR”

mode indicates “RICH” and

CAS-RPM (REF) ~~ 2000rpm “LEAN periodically more

M/R F/C MNT ~~ RICH 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

RECORD | rpm for about 2 minutes un-

der no-load.

3) Set £.C.U. diagnosis mode to

Mode il. (Refer to “HOW TO

| SWITCH MODES”, EF & EC

-42.) .

4) Keep engine speed at 2,000

| / rom and make sure that the\
~~ re RED L.ED. on E.C.U. or the

check engine light on the in-

CHECK strument panel goes on and
Ps ~ off more than 5 times during

74 | \ | 10 seconds.

| N.G.

SEF818K

RED L.ED. Check engine
tight B]

SEF621K 
’

CHECK POWER SUPPLY. N.G-['Check the following.
1) Stop engine. » 10A fuse

B | | 2) Disconnect exhaust gas sensor har- if N.G., repair harness or
Geo 24 &) ness connector. connectors.

3) Turn ignition switch “ON”.
4) Check voltage between terminal (c)

and ground.

D OO Voltage: Battery voltage

@) yo
CHECK OUTPUT SIGNAL CIRCUIT. | V3 Repair hamess or

YEF029 1) Turn ignition switch “OFF”. connectors.

2) Disconnect £E.C.U. harness :

connector.

3) Check harness continuity between
DISCONNEL: DISCONNECT terminal (@ and E.C.U. terminal

Ae HE | —o
eo — Continuity should exist.

. de]

I C/UN]T [of ConNECTOR |
) 114 | ox

(Go to (A on next page.)

YEF030

EF & EC-125



TROUBLE DIAGNOSES [KAZ4E|

DISCONNECT

€
[i CUNT] To connecTon J

@&

18

GISCONNELT

YEFQ31

Diagnostic Procedure 31 (Contd)

@

D)
CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between

E.C.U. terminal and terminal

®.

Continuity should exist.

*| Repair hamess or

O.K.

4

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

O.K.

4

Replace exhaust gas sensor,

EF & EC-126

connectors.



TROUBLE DIAGNOSES (RAZE]

Diagnostic Procedure 32

E.G.R. CONTROL (Not self-diagnostic item)

| EASTER IGNITION SWITCHCONTROL N iSOLENOID 0 or START
VALVE

FUSE BLOCK

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

—
_
}

105— WL

Main harness)

l.. H. DO. mogeig©.

® R. HM DOD models

YEFO11

Hamess layout

—

- Heater control
/ | /

LD i

—

c

LmWE

YEF062

4 E.G.R. control and

harness connector

canister solenoid valve

/ {JV ~ MEF477C

EF & EC-127



TROUBLE DIAGNOSES

Mit

A

Vacuum hose connected

ta E.G.R. control valve YEFD53
I.

= CONNECT

of CONNECTOR | '

Diagnostic Procedure 32 (Cont'd)

INSPECTION START

CHECK OVERALL FUNCTION.

1) Start engine and warm it up

sufficientiy.

2) Perform self-diagnosis. Make sure

that code No. 12 is not displayed.

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.)

[[KA24E|

Moves up and down.

INSPECTION END

CHECK VACUUM SOURCE TO E.G.R.

CONTROL VALVE.

1) Disconnect vacuum hose to E.G.R.

control valve.

2) Make sure that vacuum exists under

the following conditions.

At idle:

Vacuum should not exist.

Vacuum should exist.

OK.

Does not move up and down.

CHECK COMPONENTS.

Racing engine from about 2,000 rpm:

N.G.

SEF835!

=

EAN improper connection
SEF816F

CHECK CONTROL FUNCTION,

nal and ground under the fol-

lowing conditions.

Voltage:

At idle

Approximately 0 - 1.0V

Racing engine from about

2,000 rpm

Battery voltage

(E.G.R. control valve and

B.P.T. vaive).

Refer to “Electricai Com-

ponents inspection”.

(See page EF & EC-

161.)

N.G.

4

Replace malfunctioning

component(s).

CHECK VACUUM HOSE.

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

[Ne

(Go to (B on next page)

EF & EC-128

1) Check vacuum hose

for clogging, cracks

and proper

connection.



TROUBLE DIAGNOSES
[KA24E |

Diagnostic Procedure 32 (Cont'd)

18. 1,

-
y

o
k

= (
2

DISCONNECT

&

V

J l
<l

—

SEF936!

DISCONNECT WV. DISCONNECT

[_C/uNIT ~Jo] CONNECTOR ) {albh
108

|

B®
Gv) EN PU
- = SEFga7I

|
EGR CONT S/V CIRCUIT I

DOES THE SOLENOID

VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

_—

[nex J[ NO J[ YES |
| MEF5698

HE
Hl

BACTIVETESTR []

EGR CONT SOL/V OFF

— += = MONITOR = == =
CAS-RPM (REF) Orpm

U —

[_ON_][onvore]
| SEF222N

|
CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect E.G.R. & canister control

solenoid valve harness connector.

3) Turn ignition switch “ON”.

4) Check voltage between terminal (a)

and ground. :

Voitage: Battery voltage

N.G.

O.K.

8 y
CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness

connector.

3) Check harness continuity between

E.C.U. terminal and terminal

®.

Continuity should exist.

N.G.

Check the following.

* 10A fuse

If N.G., repair harness or

connectors.

O.K.

v

CHECK COMPONENT.

(E.G.R. & canister control solenoid

valve). |

1) Reconnect E.C.U. harness

it connector and E.G.R. & canis-

ter control solenoid valve har-

ness connector.

2) Turn ignition switch “ON”.

3) Perform "EGR CONT S/N

CIRCUIT" in “FUNCTION

TEST” mode with CONSULT.

OR

N.G.

Repair harness or

connectors.

1) Reconnect E.G.R. & canister

control solenoid valve harness

connector and £.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.
\

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector. |

EF & EC-129

Replace E.G.R. & canis-

ter control solenoid

valve.



TROUBLE DIAGNOSES [KA2E]

Diagnostic Procedure 33

A.LV. CONTROL (Not self-diagnostic item) |

CONTROL IGNITION SWITCHSOLENOID ! ON or START
VALVE

FUSE BLOCK

(r NY (Refer to ~POWER
Hin SUPPLY ROUTING”

in El. section)

ag B® MITELx 0

[®] [5] N “8 (Main harness)

:

© : {.H 0 models

®) : R. H. D0. models

©:
E. C.C S.

pe | © @
YEF012

Harness jayout

— YEFOES

EF & EC-130



TROUBLE DIAGNOSES "KAZ4E|

YEF054

Ni
|
C
wh

JUNIT__|o] CONNECTOR ||
102

CONNECT

SEF128J

SEF816F

Diagnostic Procedure 33 (Cont'd)

INSPECTION START

AR \
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.

3) Release accelerator pedal fully, and

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.I.V. operating sound.

At idle: |

A.LV. should operate.

2,000 rpm (*‘N”’ position):

A.LV. shouid not operate.

O.K.

N.G.

B|
y

CHECK VACUUM SOURCE TO A.LV.

1) Disconnect vacuum hose to A.LV.

2) Make sure that vacuum exists under

the following conditions.

At idle: :

Vacuum shouid exist.

2,000 rpm: |

Vacuum should not exist.

O.K.

INSPECTION END

N.G.

4

CHECK CONTROL FUNCTION.

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

nal and ground.

Voltage:

At idle and during deceleration:

Approximately OV

2,000 above:

Battery voltage

O.K.

CHECK COMPONENT

(A.LV.).

Refer to “Electrical Com-

ponents Inspection”.

(See page EF & EC-

164.)

[Ne

(Go to (A) on next page.)

EF & EC-131

CHECK VACUUM HOSE,
Check vacuum hose for

clogging, cracks and.

proper connections.



TROUBLE DIAGNOSES [KAZE |

| Diagnostic Procedure 33 (Cont'd)

ISCONNEL® @&

or 4 €)
|

CHECK POWER SUPPLY. | N.G.| check the following.

1) Stop engine. e 10A fuse

2) Disconnect A.L.V. control solenoid » Harness continuity be-

valve harness connector. tween ignition switch

= 3) Turn ignition switch "ON". and ALV. control sole-

veroaz | |4) Check voltage between terminal (a) noid valve

and ground. If N.G., repair harness or

Voltage: Battery voltage connectors.

ISCONNECT

& O.K.

{albh +]

"| | CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or
1) Turn ignition switch “OFF. "| connectors.

2) Disconnect £.C.U. harness

| Q| connector.
Ni 3) Check harness continuity between

YEF033 E.C.U. terminal and terminal

OF

Continuity should exist.

ACTive TESTI [] OK

AV CONT SOL ON ,
GC h

— — + MONITOR = = = CHECK COMPONENT. N.G.| Replace A.1.V. control
CAS-RPM (REF) Orpm (A.L.V. control solenoid valve). solenoid valve.

BB * 1) Reconnect E.C.U. harness

: connector and A.V. control

2) Turn ignition switch “ON”.

3) Perform “A.l.V. CONTROL

SOLENOID VALVE TEST" in

“ACTIVE TEST” mode with

CONSULT.

OR

(B) Refer to “Electrical Components

Inspection”.

(See page EF & EC-162.)

O.K.

| ON/OFF | O FF | solenoid valve harness
YEF079 connector.

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-132



TROUBLE DIAGNOSES (KA2E|

Diagnostic Procedure 34

INJECTOR (Not self-diagnostic item)

INJECTOR

| ECCS
RELAY

— §

3 fe © : L. HD mogetls
J R): R HD models

Main harness)

=

RELAY

BOX

C
p
.

b
w
 
A
E

 2
sa

BATTERY

YEF013
—

S70 WEN A ey
Injector harness connector

AY
io

MEF482C

EF & EC-133



TROUBLE DIAGNOSES [KAZE]
1

Cm ACTVETEST m [|]

-==+ POWER BALANCE ****
— = = MONITOR= = =

CAS-RPM(REF) 737rpm

AIR FLOW MTR 098V

AAC VALVE 41%

EEE.

MEF5878

4

& Ni | & S
Av idie Click

c,.

7) Click
cs,

“A SEF730L |

MEFB834C

1109

Diagnostic Procedure 34 (Cont’ 3)
INSPECTION START |

mare—ear

CHECK OVERALL FUNCTION.
O.K.

1) Start engine.

’ 2) Perform "POWER BALANCE"

in “ACTIVE TEST" mode with

CONSULT.

3) Make sure that each circuit

produces a momentary en-

gine speed drop.

OR

® ing sound.

Clicking noise could be

heard.

2) Listen to each injector operat- |

4) Turn ignition switch “ON”.

MEFS24E.

[conJo] CONNECTOR]
ore 110;+103 12

® [a]
es No. 3 cylinder
= No. 4 cylinder

- No. 1 cylinder

NG.

CHECK POWER SUPPLY.

INSPECTION END

1) Stop engine.

2) Disconnect injector harness

connector.

EB) 3) Check voltage between terminal

(®) and ground.

Voltage: Battery voltage

5) Check voltage between E.C.U.

terminal and ground.

Voltage: Battery voltage

O.K.

A pi— en

CHECK OUTPUT SIGNAL CIRCUIT. N.G.

“1+ Joint connector

Check the following.

(L.H.D. models),

(R.H.D. models)

« 25A fusible link (in the

relay box)

+ Harness continuity be-

tween injector and bat-

tery

if N.G., repair harness or

connectors.

1) Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness

connector.

3) Check harness continuity between

terminal (@) and E.C.U. terminals

Continuity should exist.

O.K.

CHECK COMPONENT.
N.G.

Repair harness or

connector.

(injector).

Refer to “Electrical Components

Inspection’.

(See page EF & EC-163.)

OK.
4

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

connector.

oS No. 2 cylinder
: MEFE35C |

EF & EC-134

Replace injector.



.

TROUBLE DIAGNOSES [ KA24E|

Diagnostic Procedure 35

FUEL PUMP (Not self-diagnostic item) |

IGNITION SWITCH
ON or START |

FUEL PUMP

FUSE BLOCK

(Refar to POWER
SUPPLY ROUTING”
in EL section.)

TE
mms |Ne J ®): te) lc

B®
oa

@
x

Yo
i0é— WIR

: Standard models

: GX models

1
7

[=
]

cL. HD mogeis

®
e
 8

: RH D models06 B
E

Main harness)

8/R~{1TJ) EI} B/RE———

SD

—

®§ §@
BODY GROUND

(Body

{Chassis
harness)

Narness) :

YEFO14 |

oe= ECU.
RINE th YEFO62

| /
Heater control

0

Fuel pump relay

i |

- Fuel pump | |

harness connector

i yEFOT71

EF & EC-135



TROUBLE DIAGNOSES | KA24E|

Diagnostic Procedure 35 (Cont'd)

INSPECTION START

1) Disconnect E.C.U. harness

connector.

2) Check harness continuity between

E.C.U. terminal and terminal

dD.

Continuity should exist.

lL

YEF034

— E> DISCONNECT

|[__c/NIT__[o] CONNECTOR| Th
104

® | @
o

MEFB38C

| OK

(Go to (B on next page)

EF & EC-136

y

CHECK OVERALL FUNCTION. O.K.l' INSPECTION END
1) Tum ignition switch “ON”.

2) Listen to fuel pump operating sound.

Fuel pump should operate for 5 sec-

SEFO80! onds after ignition switch is turned
“ON.

B 13 5 DISCONNECT N.G.
3} 2 wis B|

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

2 ] © 4) Check voltage between terminals pump relay
= / | ®, @ and ground. If N.G., repair harness or

MEEG36C Voltage: Battery voltage connectors.

O.K.

DISCONNECT y

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

1) Turn ignition switch “OFF”. "| connectors.

: 2) Disconnect fuel pump harness

connector.

* 3) Check harness continuity between

terminal (@ and body ground, ter-

minal (b) and terminal (©.

L Continuity should exist.

O.K.
4 DISCONNECT

| € D) I
CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair harness or

ab) " connectors.



| KA24E|

TB 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?

next JI NO || YES|
SEF580M

(Fuel pump and fuel pump relay).

1) Reconnect fuel pump relay,

fuel pump harness connector

and E.C.U. harness

connector.

2) Turn ignition switch “ON”.

3) Perform “FUEL PUMP CIR-

CUIT” in “FUNCTION TEST”

mode with CONSULT.

OR

Refer to “Electrical Components

Inspection”.

(See page EF & EC-163.)

O.K.

py

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-137

TROUBLE DIAGNOSES

"Diagnostic Procedure 35 (Cont'd)

®

CHECK COMPONENTS. Replace malfunctioning

- component(s).



| TROUBLE DIAGNOSES [RAZEE]

Diagnostic Procedure 36

S.C.V. conTRoL (Not self-diagnostic item)
—

5.CV.
IGNITION SWITCH€LENoTD ON or START |

FUSE BLOCK

) ( (Refer to 7POWER
TH SUPPLY ROUTING”

in EL section)

| up .

$s ~ — ®: Ged

12

12— GY
Msin harness)

Mpg

w : L. H D models

®R) : RH DO models

YEFO15

‘Harness yout

| a= a

= A

<
<

=Ig Bo i) /
J | Heater is : | | A o 4 /

=" = :oa 
L s$.CV. control solenoid i (AI (L | yave harness connector x

EF & EC-138



TROUBLE DIAGNOSES KA24E
Diagnostic Procedure 36 (Cont'd)

~~

—] -—

Vacuum hose connected
tol swirl control valve

|

(& Oh Ay [ INSPECTION START
= _]

lif A

\ | | CHECK VACUUM SOURCE 10 SWIRL INSPECTION ENDCONTROL VALVE. 
—1) Start engine and warm it up

sufficiently.

MEFS1SC | | 2) Stop engine.
3) After a few seconds, disconnect vac-

| DOES
THE SWRL CONT

ACTUATOR

MOVE

EVERY 3 SECONDS?

BSWRL CONT SAV CIRCUIT
tum hose to swirl control valve and
restart engine.

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

At idie:

Vacuum should exist.

Engine speed is about 3,800 rpm:
Vacuum should not exist. |

[Nex TNO J[ YES| NG
SEF637L. 

:B

B | CONNECT
cn Jo CONNECTOR | od BP| LLB] |

"12

CHECK CONTROL FUNCTION.
1) Turn ignition switch “ON”.

2) Perform “SWRL CONT S/V
CIRCUIT” in "FUNCTION

TEST” mode with CONSULT.
OR —

2) Check voltage between

E.C.U. terminal ® and

ground.

Voltage:

At idle

‘| CHECK VACUUM HOSE

AND SWIRL CONTROL
VALVE (S.C.V.).

1) Check vacuum hose

and swirl control valve

for clogging, cracks

and proper

connection.

SEFg87|

Improper connection

Ii
1

Approximately 0 - 1.0V

Engine speed is about

3,800 rpm:

Battery voltage

N.G.

D

CHECK POWER SUPPLY. N.G.| check the following.1) Stop engine. 
* 10A fuse2) Disconnect S.C.V. control solenoid If N.G., repair harness orvalve harness connector. 
connectors.3) Turn ignition switch “ON”.

4) Check voltage between terminal @
and ground.

Voltage: Battery voltage

SEF816F

(Go to (A on next page.)

SEF33s1

EF & EC-139



TROUBLE DIAGNOSES [KAZE
-

“Diagnostic Procedure 36 (Contd)

DISCONNECT

\[_ciuniT_ [9 CONNECTOR )|

CISCONNECY

SEF988I

®

CHECK QUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF.

2) Disconnect E.C.U. harness

connector.

3) Check harmess continuity between

Continuity should exist.

E.C.U. terminal @ and terminal (B).

N.G.

O.K.

CHECK COMPONENT.

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

Refer to "Electrical Components

inspection”.

(See page EF & EC-162.)

Repair hamess or

connectors.

O.K.

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-140

Replace S.C.V. control

solenoid valve,



| TROUBLE DIAGNOSES KA24E

Diagnostic Procedure 37

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

ENEri m
YEFD62

AAC. valve
L harness ee ~

/ MEF486Cw/

"EF & EC-141

| Cc 1 H

FUSE BLOCK
(Refer to POWER

: HH SUPPLY ROUTING”
in EL section)

i BC] RAL 4 i — B/W ——

SED) TTTTTTITET ©
af —F ®:

=v]

11¥3— 8B |
5 1 Main harness)

{

(OL: L HD models

®) : RH D models

O®@
YEFD16

LL |

Harness layout

| b=oo
/

aHeater control 7



TROUBLE DIAGNOSES

YEF037

B AAC VALVE SYSTEM B

LET ENGINE IDLE

THEN

TOUCH START

(A/C SW-LIGHT SW OFF)

[START |
SEF196L

| NEXT

Diagnostic Procedure 37 (Cont'd)

INSPECTION START

g

| CHECK OVERALL FUNCTION.
1) Start engine and warm it up

sufficiently.

2) Check idle speed.

750+ 25 rpm

If N.G., adjust idle speed.

3) Disconnect A.A.C. valve harness

connector.

4) Make sure that idle speed drops.

Drops.

"KA24E|

Does not drop.

B \

[CHECK 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

INSPECTION END

N.G.

O.K.

Bactve Test B® [|

AAC/V OPENING 50%

= == = MONITOR =m ===

CAS.RPM (REF) 1112rpm

AIR FLOW MTR 1 75V

ENG TEMP SEN 180°C

-

Check the following.

* 10A fuse

if N.G., repair harness or

connectors.

N.G.

[Qu UP _J[DWN]Qd]
SEF578M |

—, DISCONNEC®

i =d DISCONNECT

AC He
Fg .

[cron _Jo[ connECToR ||
113

|

ab

\cd

&

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 (d).

Continuity should exist.

YEF038

TEM” in “FUNCTION TEST”

’h ness connector.

OR

3) Check harness continuity be-

Ii OK.

CH y

mode with CONSULT.

2) Perform "AAC VALVE OPEN-

1) Turn ignition switch “OFF”,

tween E.C.U. terminal (CD

(Go to (A on next page.)

EF & EC-142

Repair harness or

connectors.



TROUBLE DIAGNOSES |KA24E

Diagnostic Procedure 37 (Contd)

®

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

Refer to “Electncal Components

Inspection’.

(See page EF & EC-163.)

O.K.

Y

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-143



TROUBLE DIAGNOSES | [[KAZ4E |

Diagnostic Procedure 38

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

£1.00

coieSolD | IGNITION SWITCH
VALVE ON or START

FUSE BLOCK

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

BE up 1 on

Ngo T||mmEmfepe \ J (R)

(Main harness)

11— Ww Nd

"

a

(eo)

AIR

CONDITIONER
Swi TCH

=
—a To fan switch

1
2
3
1
1
1
)

N
A
N

m
x

a

G
/
Y
W

w

a8
w G
Y

B
W

G
/
N

G
/
Y

wB|
EE

 G
az
a n
s[

lp
es

aa
ua

ls
e

eR
as

s

0

@
O

$
0

c L.MD models

: RHD models

: With condenser fan motor

Without condenser fan motor

g
wD Gp 2S

B
E

1

8

h
y
® 1E

e
e
e

YEFO17

/] - Heater control
A J

— \ 7]

Af

N LO Wh i verosz |

EF & EC-144



/f I
, p

r

& MONITOR aNO
 F

WW

3 5 77,
° SY

NALS

aL UJ

gpm

CASRPM (REF)

ROLL L7
\ A / ““

SF)

LS «lrmin
AIC switch

DISCONN ECY

Check

tunctio

1)

CHECK OVERALL
1) Stant engine

sufficiently.

2) Check die speed. |
« Read ide speed in “DATA
MONITOR” mode with

| CONSULT.
"OR —

#) . Check idle 8
800+ 50 rpm

it NG. adjust idie speed.d

CHECK PO
1) Stop engin

valve ha

3) Restart eng
tioner switch 2

ON".4) Check volta + terminal ©
and ground.

Voltage: Battery voltage

CHEC

2)

FUNCTION.

and warm ft up

peed.

it conditioner swit
ch an

[1] N".

if air conditione
r

ng normally.

WER SUPPLY.
e and tum air

+h and blower tan switC
ect F. C.D. control

conditioner
[33 FF

 .

ne and turn aif condt-
nd blower fa [

ge betwee

oK

K GROUND CIRCUIT.

Stop engine. continuity hetwe
en

Check harnessand engine ground.
terminal

Continuity should exist.

oto @& on next page.)
(G

EF & EC-145

2-1 Repall nhamess o
f

conneclors.

Repall harness
 of

connectors.



TROUBLE DIAGNOSES | | KA24E |

Diagnostic Procedure 38 (Cont'd)

®

CHECK COMPONENT. N.G.{ Reptace F.1:C.D. control
(F.I1.C.D. control solenoid vaive). "| solenoid valve.
Refer to “Electrical Components

inspection”.

(See page EF & EC-164.)

OK.

9

Check E.C.U. pin terminals for damage

or the connection of £E.C.U. harness

connector.

EF & EC-146



TROUBLE DIAGNOSES [ KA24E|

Diagnostic Procedure 39

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

OF L-. HO models

(R): RH. D models

P
H
 
H
R

Main harness)

2129

oO
 

=
 

5S
|
)
 

he 
+)

o| 
C
r
t
 
H
E
P
 
PH
 
H
H
P
 
H
E
R
E

M
3
 
B
S

J H
i

m
w

N
N

(
p
r
y
) |

coe Le
CONTROL (R): POWER

UN STEERING

PRESSURE
SWITCH

YEF019

Harness layout

O
N

/

L Heater control N

Fs 3

: I (1 Power steering oll pressure A
(1 | LN YEF062 switch harness connector YEFO73

EF & EC-147

a



TROUBLE DIAGNOSES

8 PW/ST SIGNAL CIRCUIT IB

HOLD STEERING WHEEL

IN A FULL

LOCKED rosmion
THEN

TOUCH START

START |
SEF200L

I Next 1

Diagnostic Procedure 39 (Cont'd)

INSPECTION START

CHECK OVERALL FUNCTION.

1) Turn ignition switch “ON”.

2) Perform “PW/ST SIGNAL

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OR :

[| KA24E|

#MONITOR #NO FAIL []

ONPW/ST SIGNAL

|

1
YEFO81

| RECORD

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

CONNECT

(cunt Jo] connecToR | 4 €>

SEF006J

1) Start engine.

2) Check voltage between

E.C.U. terminal @ and

ground.

Voltage:

When steering wheel is

turned quickly oo

Approximately OV

Steering wheel is not be-

ing tumed.

Approximately 8 - 9V

®

DISCONNECT

YEF041

DISCONNECT DISCONNECT

HE
[—_Cionim_Jo[ CONNECTOR|

&]
YEF042

N.G.

A

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 should exist.

INSPECTION END

N.G.

O.K.

y

-{ CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness

connector. |

2) Check harness continuity between

E.C.U. terminal @ and terminal (b).

Continuity should exist.

Repair harness or

connectors.

| OK

(Go to (A on next page.)

EF & EC-148

*-1 Repair harness or

connectors.



TROUBLE DIAGNOSES [ KA24E |

"Diagnostic Procedure 39 (Cont'd)

®

CHECK COMPONENT. N.G.| Replace power steering
(Power steering oil pressure switch). "| 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



TROUBLE DIAGNOSES [ KA24E

Diagnostic Procedure 40

NEUTRAL SWITCH (Not self-diagnostic item)

NEUTRAL
SWITCH

WL: L. HD. modes

® : R. H D. models 0.
B|

“NA@

O)
]

3%5— OR OR LB

(Main harness) (Engine harness)

E
S
 
—
—
—
—

| 
3 0)

ad | &

BODY GROUND

YEF020

/ — i. Lr a mw, ( Front
/) x harness connector —\ / 0 ANN

EF & EC-150



TROUBLE DIAGNOSES KA24E

“Diagnostic Procedure 40 (Cont'd)

WB NEUTRAL SW CIRCUIT Bl INSPECTION START

SHIFT

out oF N/P-rance n

THEN = —
CHECK OVERALL FUNCTION. OK.l INSPECTION END

TOUCH START 1) Turn ignition switch “ON”. -
2) Perform “NEUTRAL SW CIR-

[NEXT|[ START | CUIT" in “FUNCTION TEST"
MEF711C mode with CONSULT.

OR

(®) 1) Turn ignition switch “ON”,

#MONITOR «NO FALL [] B) 2) Check neutral switch signal in
START SIGNAL OFF “DATA MONITOR” mode with

NEUTRAL SW ON Se Sop
cept above:

OR

B® 1) Set shift lever to the neutral

position.

L RECORD Bl 2) Disconnect E.C.U. harness
SEF149i connector.

3) Check harness continuity be-

+ oiscomecr tween E.C.U. terminal @ and

[ciuNy [o[ Connector || body ground.
35 | Continuity should exist.

N.G.

Q] | !

. - Turn ignition switch “OFF”.

SEFO1Y |

\

B 1 | CHECK GROUND CIRCUIT. N.G.| Repair harness or
AU Be 1) Disconnect neutral switch harness "| connectors.

b &) | connector.
2) Check harness continuity between

terminal and body ground. =

| Continuity shouid exist.
9 [ 

.

(&) O.K.

| = Disconnect E.C.U. harness
| YEF046 connector.

(Go to (AB on next page.)

EF & EC-151



Tf

HS

DISCONNELY

[c/n “Tol connector J

®

35

AN

DISCONNECT

TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont'd)

®

CHECK INPUT SIGNAL CIRCUIT.

YEF047

1) Check harness continuity between

E.C.U. terminal 39 and terminal

®.

Continuity should exist.

N.G.

[ KA24E|

O.K.

Y

CHECK COMPONENT.

(Neutral switch).

Refer to MT section.

“| « Harness connectors

Check the following.

Qwd>, CB
« Harness continuity be-

tween E.C.U. and neu-

- tral switch

if N.G., repair harness or

connectors.

O.K.

y

Check E.C.U. pin terminals for damage

or the connection of E.C.U. hamess

connector.

EF & EC-152

Replace neutral switch.



TROUBLE DIAGNOSES oo [ KA24E |

Diagnostic Procedure 41

5TH POSITION SWITCH (Not self-diagnostic item)

STH
POSITION

SWITCH

: | OF L. HD models
»

| ®) : R. HD models l.
| BE A

“N\A

or

=

=] | |=

y: ®
(Main harness) 3 & (Engine harness)

b4~— G/R G/R G/R

hd :

EoNTROL opIT = 8E®
BODY GROUND

YEF021

Harness layout

5th position switch °
Heater control i

» ol harness connector

SIE RN—

SF E.CU IN ~~"

EF & EC-153



TROUBLE DIAGNOSES

I CUNT 19] CONNECTOR |
44

Le -

(5)

DISCONNELT

Diagnostic Procedure 41 (Cont'd)

INSPECTION START

CHECK OVERALL FUNCTION.

1) Set shift lever to the 5th position.

2) Disconnect E.C.U. harness

connector.

3) Check harness continuity between

Continuity should exist.

1 KA24E |

E.C.U. terminal @ and body ground.

N.G.

E

CHECK GROUND CIRCUIT.

1) Disconnect 5th position switch har-

ness connector.

2) Check harness continuity between

terminal (@ and body ground.

- Continuity should exist.

INSPECTION END

mm LC

= YEF048

B DISCORNNECT
a

| a.

&

YEF046

DISCONNECT = DHSCONKECT

Va :

HS

[_C/UNT__[o] CONNECTOR||

- 2

YEFOS50

O.K.

cl
CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between

Continuity should exist.

N.G.

Repair harness or

connectors.

E.C.U. terminal @ and terminal (b).

O.K.

y

CHECK COMPONENT.

(5th position switch).

Refer to MT section.

N.G.

Check the following.

* Harness connectors

, CBD
e Harness continuity be-

tween E.C.U. and 5th

position switch

if N.G., repair harness or

connectors.

O.K
h

Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness

connector.

EF & EC-154

Replace 5th position

switch.



TROUBLE DIAGNOSES | KAZE|

YEF052

-E.C.U. harness protector

SEF366I

VIDE
SEF367I

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-holder 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 [KA24E|

E.C.U. inspection table

~Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL | ITEM CONDITION *DATA

NO.

|Engine is running.|
B 0.3-0.6V

idle speed

1 Ignition signal sam .
[Engine is running. |

: Approximately 1.0V

Engine speed is 2,000 rpm .

|Engine is running. |

3 Ignition check 9-12V
Idie speed

|Engine is running.|

l
{Ignition switch "OFF" 0-1V

Within a few seconds after
4 E.C.C.S. relay (Main relay) turning ignition switch “OFF”

(ignition switch “OFF”

For a few seconds after | BATTERY VOLTAGE (11 - 14V)

turning ignition switch “OFF”

{Engine is running. |

A/C SW “ON”, Fan SW “ON”"| Approximately OV

11 Air conditioner refay |A/C SW “ON”, Fan SW “OFF” Approximately 12V

|A/C SW “OFF”, Fan SW “ON"| Approximately OV

[A/C SW “OFF, Fan SW “OFF” Approximately OV

{Engine is running.|

B 0-1.0V

Idle speed

12 S.C.V. control solenoid valve [Engine is running.

L Engine speed is above 3,800 BATTERY VOLTAGE (11 - 14V)
rpm.

1.0 - 3.0V

16 | Air flow meter (Engine is running. | Qutput voltage varies with engine
revolution.

1.0 -5.0v

18 Engine temperature sensor - |Engine is running. | Output voltage varies with engine

water temperature.

|Engine Is running.|

19 Exhaust gas sensor : 0 - Approximately 1.0V
After warming up sufficiently.

0.4 - Approximately 4V

20 Throttle sensor [Ignition switch “ON” Output voltage varies with the

throttle vaive opening angle.

(Engine is running.|

22 Crank angle sensor (Reference | 0.2 - 0.5V

30 | signal) Do not run engine at high speed co
under no-load.

EF & EC-156



TROUBLE DIAGNOSES | KA24E|

Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL ITEM CONDITION *DATA

NO.

{ignition switch “ON”

in Temperature of intake air is Approximately 3.5V
20°C (68°F)

26 Air temperature sensor — ,
[ignition switch “ON”

L Temperature of intake air is Approximately 0.3V
80°C (176°F)

|Engine is running. |

31 -. .
40 Crank angle sensor (Position signal) Do not run engine at high 2.0 - 3.0V

under no-load.

34 | Start signal Cranking 8 - 12V

(Ignition switch “ON”|
BN ov

Neutral

35 Neutral switch [ignition switch “ON

Except the above gear Approximately 5V
position

[Ignition switch “OFF” ov

36 ignition switch — TT

| [lgnition switc i BATTERY VOLTAGE (11 - 14V)

37 Throttle sensor power supply (Ignition switch "ON Approximately 5V

> Power supply for E.C.U. [ignition switch "ON" BATTERY VOLTAGE (11 - 14V)

[Engine is running. |

{A/C SW “ON”, Fan SW “ON” Approximately OV

|A/C SW “OFF”, Fan SW "ON"| 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 —
| [Engine is running.|

Steering wheel is not being Approximately 5V
turned.

ignition switch “ON”
ov

| 5th position

Except the above gear Approximately 5V

position

EF & EC-157



TROUBLE DIAGNOSES

| Electrica I Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL

NO.

ITEM CONDITION *DATA

46 Power supply (Back-up)
ignition 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.L.V. control solenoide valve

[Engine is running.| (Warm-up

condition)
L 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”

Within 5 seconds after turning

ignition switch “ON”

BATTERY VOLTAGE (11 - 14V)

1086
E.G.R. & canister control solenoid

valve

|Engine is running.| (Warm-up

condition)
Idle speed

0-1.0V

[Engine is running.| (Warm-up

condition)

Engine is racing from 2,000

rpm

BATTERY VOLTAGE (11 - 14V)

113 A.A.C. valve

|Engine is running.|

L 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.|

Engine speed is below 4,000

rpm.

ov

|Engine is running.|

Engine speed is above 4,000

rpm. |

BATTERY VOLTAGE (11 - 14V)

EF & EC-158



TROUBLE DIAGNOSES | ['KA24E |

“Electrical Components Inspection (Cont'd)

E.C.U. HARNESS CONNECTOR TERMINAL LAYOUT

1o01f02fo3hodhosD<horhos [1 [2{3 [4 D6 [7 15]16[17[18[19]20[21]22] [31]32]X]34]35|36]37/38]39

hoaftio] XX fi12f113(na dX hie 11(12{13{14 23{24} X {26 29{30/ 140141] X ]43]44| X j46]47|48

CONNECT

YEF051

E.C.C.S. RELAY

Check continuity between terminals 3) and (5).

— Condition Continuity

12V direct current supply between Yes

terminals 3) and @

No supply No

~ SEF054F

EF & EC-159



TROUBLE DIAGNOSES [[KA24E |

SEF176E

SEF883J

(dle)

SEF332H

Electrical Components Inspection (Cont'd)

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 OV.

4. Visually check rotor plate for damage or dust.

AIR FLOW METER

eo 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

EF & EC-160



SEF333H

TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

POWER TRANSISTOR

Check continuity between power transistor terminals.

Terminal No. Tester polarity Continuity

®
® oS No

© Yes
® ® |

® No
© S

S, Yes
© ®

E.G.R. VALVE

EC381A

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,0,

1.97 inH,0) to check for leakage. If a leak is noted, replac

valve.

EF & EC-161



TROUBLE DIAGNOSES [[KA24E|

Electrical Components Inspection (Cont'd)

E.G.R. & CANISTER CONTROL SOLENOID VALVE, A.LV.
CONTROL SOLENOID VALVE AND S.C.V. CONTROL

SOLENOID VALVE oo

Check air passages continuity.

| Air passage Air passage

Condition continuity continuity

between @& and between (& and ©
BATTERY

12V direct current sup-

ply between terminals Yes No
SEF322i ©) and ©)

No supply No Yes

THROTTLE SENSOR

Make sure that resistance between terminals ® and (P
changes when opening throttle valve manually.

Resistance should change.

if N.G., replace throttle 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

Throttle sensor

hameass connector

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 0.3 to 0.7V.

Tighten mounting bolts.

Disconnect throttle sensor harness connector for a few sec-

onds and then reconnect it.

N
O
 
A
L
N

© i the trun room FUEL PUMP |
Check continuity between terminals and (c).

Fuel pump hamess Continuity should exist.
connector

3 a
EF & EC-162



TROUBLE DIAGNOSES KA24E

Electrical Components Inspection (Cont'd)

- SEF37 1H

A.A.C. valve SEF490K

SEF491K

FUEL PUMP RELAY

Check continuity between terminals (1) and (2.

Condition Continuity

12V direct current supply between

terminals @) and ®

No supply | No

Yes

INJECTORS

e¢ Check injector resistance.

Resistance:

Approximately 10- 15Q

« Remove injector and check nozzle for clogging.

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

oe Check plunger for seizure or sticking.

eo Check spring for broken.

EF & EC-163



TROUBLE DIAGNOSES KAZE]

—

SEF896J

Spring

=
SEF342H

Vacuum

Pump ger370H

UL oo

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 currentto terminals.

e Check plunger for seizure or sticking.

oe Check for broken spring.

AIR INDUCTION VALVE (ALV.)
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

EF & EC-164



TROUBLE DIAGNOSES

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 (b).
Resistance: Approximately 2.2kQ2

If N.G., replace resistor/condenser.

’P 1

— J
SEF334H

EF & EC-165



FUEL INJECTION CONTROL SYSTEM INSPECTION ["KA24E|

Fuse cover

J

oO

LERil

TTJARI

Fuel pump fuse

Pressure regulator
Cp

—=
%

"Pressure gauge

| \

[rom sr |
—

Fue! pump and

damper

Fuel tank

Vacuum Fuel pressure

SEF7188

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.

1.

2. Start engine.

3.

4

Remove fuel pump fuse.

After engine stalls, crank it two or three times to release all
fuel pressure.

. Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check

a.

b.
2
0
2
0

A
h
 
=

9.

When reconnecting fuel line, always use new clamps.

Make sure that clamp screw does not contact adjacent

parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

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 hoseis disconnected.

Approximately 284 kPa (2.94 bar, 3.0 kg/cm?, 43

psi)
Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

Plug intake manifold with a rubber cap.

Connect variable vacuum source to fuel pressure regulator.

Start engine and read fuel pressure gauge indication as

vacuum changes.

Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, replace fuel pressure regulator.

EF & EC-166



FUEL INJECTION CONTROL SYSTEM INSPECTION { KA24E|

iL a

SEF553K

Injector Removal and Installation

E
N

-

1)
2)

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:

Clean exterior of injector tail piece.

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.

Fast Idle Inspection and Adjustment

1.

2.

3.

Start engine and warm it up until engine temperature indi-

cator points to the normal operating temperature.

Stop engine and remove air cleaner assembly.

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.

If necessary, adjust the adjusting screw (A until the top of
the cam faces the center of the lever roller.

EF & EC-167



FUEL INJECTION CONTROL SYSTEM INSPECTION [KA2aE |
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)

o lf clearance @ is out of specification, adjust clearance @
using adjusting screw ® to 2.3 mm (0.091 in).

EF & EC-168



EVAPORATIVE EMISSION CONTROL SYSTEM | KA24E|

Description

Throttle chamber

Fuel check valve \
\]

. IntakeVapor vent line No manifold
I —

Main purge

orifice
\

| Purge control
} 

vaive

\\
er Le Ne

2 Fuel filler cap with
—_——— vacuum relief valve Constant
oT _ — 

SE # £2: Tossa urge orifice

\ a — proses) P 9 ’

Fuel tank 12 fH NY Carbon canister

- 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 into 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 leakage.
(B): Blow air and ensure that there is leakage.

EF & EC-169



EVAPORATIVE EMISSION CONTROL SYSTEM KADIE|

Spring-

valve -—2

i

Carbon canister

\ Side

SEC308A

Inspection (Cont'd)

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.

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.

Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank.

If fuel check valve is suspected of not properly functioning

in steps 1 and 2 above, replace it.

EF & EC-170



CRANKCASE EMISSION CONTROL SYSTEM | KA24E|

Steel net

Baffle plate

{r 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.) valve 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 handle 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 cieaner to rocker cover, into the

crankcase.

Under full-throttie 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 should

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.

EF & EC-171



| KA24E|SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

PRESSURE REGULATOR

Fuel pressure

kPa (bar, kg/cm?, psi)

_— Approximately

At idling 226 (2.26, 2.3, 33)

A few seconds after ignitions Approximately

switch is turned OFF to ON 294 (2.94, 3.0, 43)

Inspection and Adjustment

dle speed*1 rpm A.A.C. VALVE
mart Resistance Q Approximately 10.0

Nodoad2 — ~~ 800 + 50
(in “N” position)

Air conditioner: ON INJECTOR
H [1] 3s HF 800 +560
(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 controlled and needs no adjustments Resistance kKQ Approximately 2.2
*2: Under the following conditions:

« Air conditioner switch: OFF |
THROTTLE SENSOR« Electric load: OFF (Lights, heater fan & rear defogger)

Accelerator pedal conditions Resistance kQ
AIR FLOW METER

Completely released Approximately 2

Supply voltage V| Battery voltage (11 - 14) Partially released 2-10

Output voltage \ 1.0-3.0 Completely depressed Approximately 10

*: Engine is warmed up sufficiently and idling (under no-

load).

ENGINE TEMPERATURE SENSOR

Temperature °C (°F) Resistance kQ

20 (68) 2.1-29

80 (176) 0.30 - 0.33

EF & EC-172



PREPARATION | |TD27T |

SPECIAL SERVICE TOOLS

Adjusting device on vehicle

Tool number
Description

Tool name P

KV11229352 Measuring set length of plunger spring

Measuring device :

(1) KV11229350 NG”
Holder

(2 Kv11229360 |

Nut a
(® KV11229370 :

Pin 7
(@ KV11254410 —-

Dial gauge

Disassembling and assembling tools

A) KV11244852

Universal vise

(2) 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 x

Socket wrench for distribu- )
tor head plug

KV11215842

Governor shaft adjusting

device

EF & EC-173



PREPARATION |_TD27T |

Tool number

Tool name

KV11229542

Feed pump holder

Description

KV11229852

“MS” measuring device set

PD Kv11229110

Block gauge

2 Kv11241920

Dummy shaft

(3 Kv11229830

Rod

KV11229042

“K” & "KF" measuring de-

vice

KV11222090

Qil seal guide

(For drive shaft)

KV11229762 :

Block gauge (For high alti-

tude compensator)
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For injection nozzle

Tool number

Tool name
Description

KV11283004

Nozzle cleaning kit

PD KV11290012

Box

(2 KV11290110

Brush

KV11290122

Nozzie oil sump

scraper

Kv11290140

Nozzle needle tip

cleaner

KV11290150

Nozzle seat scraper

KV11290210

Nozzle holder

KV11290220

Nozzie hole cleaning

needle

V
e
 

®
 

©

KV11292210

Nozzle centering device

KV11290632

Nozzle oil sump scraper

Nozzle holder

(Bosch type EF8511-9A)

KV11229462 Disassembling of regulating valve

Extractor

KV11229522 Assembling of regulating valve

Insert device

KV11257802

KV11257800

Nozzle

(Bosch type DN12SD12T)

KV11290620

Nozzle seat scraper

EF & EC-175
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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

EF & EC-176
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CAUTION:

oe Disassembly and assembly of the injection pump should

be done only in service shops authorized by NISSAN or by

the pump manufacturer.

eo The pump tester is required for servicing the pump.

eo Before removing fuel injection pump from vehicle, check
closely to make sure that it is definitely malfunctioning.

Fuel System

Type 1

1 Fuel retumn passage
| I — medi pr——

Priming pump

a" Fuel filter

Injection nozzie J

= injection pump

| Fuel tank

EEF046

FRCS

Type 2 Priming pump

Fuel return esas \
he —— C= Solenoid timer

) .

= ha

vd XN Lv th

Fuel filter | Inve bedded deere si A
-

injection pump

ge I

Po EN Injection nozzle
a

Fuel tank

~ g EEF047

NOTE: Type 2 includes Fuel Return Control System (F.R.C.S.)
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INJECTION SYSTEM [T0271]

Fuel System (Cont'd)

pe

O EL Te
I:=)

Injector,

NS i

—)
> lL— nN EEF156
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INJECTION PUMP BR |TD27T|

[0 5.7(05-07,4-5)

[(] 14-20(014-02,10-1.4)

® [OC] 20-25 (20-25 14-18)

Vas “| Yo
& i

|[O): 20-25
(02-025,14-

25

(2.0 - 2.5, 14 - 18)

(1.0-1.4,7-10)

g

[©] 2-3
(0.2- 0.3,

14-22)

44 - ~ : N-m (kg-m, ft-lb
(4.5- 55, 33 - 40) | ® (9 EEF157

(1) Potentiometer @® Camdisc @ Governor lever

@ Bushing @ Driving disc 29 Retaining pin

(® Maximum speed adjusting screw #3 Roller and rolier holder @ Clip ws

(® Adjusting pin | i® Feed pump assembly @9 Spring seat

(® Flyweight assembly @) Fast idle control device @ Control sleeve

(6 Solenoid timer @@ Pump housing @0 Guide pin

@ Fuel cut solenoid valve @ Oil seal @) Shim

Distributor head @ Lock nut 3 Spring seat

® Delivery valve assembly @) idle speed adjusting screw @ Plunger spring

Washer @ Control shaft assembly @ Drive shaft assembly

Plunger @ Regulating valve @ Speed timer assembly

1 Shim @9) Full load adjusting screw -39 Governor shaft

| - @ Cold start device assembly

EF & EC-179



INJECTION PUMP [¥D27T]

— Ny ~,| EEF158

7| EEF180

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.

wo

4. Remove dust cover and injection pump gear.

Refer to EM section.

5. Remove fixing nuts and bolts. Then remove injection pump.

EF & EC-180



INJECTION PUMP | [ TD27T |

Disassembly

PREPARATION

o Before performing disassembly and adjustment, test fuel in-
jection pump and note test results.

o Prior to starting disassembly of fuel injection pump, clean

all dust and dirt from its exterior.

e Disconnect overflow valve, and drain fuel. |

o Clean work bench completely, removing all foreign matter.

oe Collect those service tools necessary for disassembling

and reassembling.

eo Be careful not to bend or scratch any parts.

Special tools are needed for disassembling and reassembling

fuel injection pump.

KV11229110— © KV11229762- = KV11229072

AT es _—KV11215842

si

= KV11222080

@ —KV11229542

KV11214270

KV11228352

KV11229830

KV11241920 —

TNO

EEF236

EF & EC-181
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_INJECTION PUMP | [TD27T|

Disassembly (Cont'd)

POTENTIOMETER

Remove potentiometer bracket.

FAST IDLE CONTROL DEVICE (F.1.C.D.)
Remove fast idle control device bracket.

SNOB

1S
|

~ EEF162

| COLD START DEVICE
== \ 1. Remove nut, washer, spring seat and spring from control

lever.

\ 114] EEF163

Aligning marks Make aligning marks on control shaft and control lever, in or-

/d der to be able to install in the same position.

[/ aS

LS SRN y.p8

2. Remove cold start device assembly.
Never disassemble cold start device linkage.

| * | EF & EC-182



INJECTION PUMP

Disassembly (Cont'd)

GOVERNOR COVER

1. Remove accelerator wire and cold start device brackets.

2. Remove solenoid timer.

| TD27T |

3. Remove governor cover.

Push control shaft down by lightly tapping end with a wooden

mallet.

[/

0S ( EEF167

4. Remove the cover of the turbocharger ancillary mechanism
(B.CS.).

EEF245

Alignment Before removing the diaphragm and the adjustment pin,
marks make alignment marks on the diaphragm and regulator

cover.

EEF246

5. Remove diaphragm.

Turn diaphragm to find the position from which it can be

taken out.

EEF265

EF & EC-183



INJECTION PUMP | TD27T|

Disassembly (Cont'd)

6. Remove the diaphragm and the adjustment pin together, as
well as the spring and the casing.

Adjustment pin

7. Remove the screws from the axie and the cap of the tappet

rod. |

EEF285

8. Remove the axle 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.

— S Use suitable pliers to remove the connector.

SEF430A

EF & EC-184



"INJECTION PUMP | [T0277|]
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.

EF & EC-185



INJECTION PUMP [ TD27T|

KV11214250 J

: en

SEFO33A

SEF035A

wrpie nih

Support spring

SEF475

~Disassembly (Cont'd)

16. Remove flyweight assembly along with washer and

shim(s).

17. Remove distributor head plug.

18. Remove delivery holder (spring, delivery valve 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.

EF & EC-186



INJECTION PUMP E [TD27T
Disassembly (Cont'd)

Control sleeve 21. Remove plunger assembly.

Shim and Lift plunger, along with control sleeve, shim, spring seat ancspring seat plunger spring.

Plunger spring

SEF476 |

x 22. Loosen left and right governor pivot bolts.1 . KV11214270

' eB fi ’|

Sd n= EEF170 |

23. Remove governor lever assembly.
Avoid pulling on start spring and start idle spring.

24. Remove shim, cam disc, spring and driving disc.

on Driving disc
SEF478

EF & EC-187



INJECTION PUMP | |TD27T|

‘Disassembly (Cont'd)

25. Remove clips and pins.

26. Move adjusting pin to center of roller holder, as shown.

SEFO36A

27. Lift out roller holder with rollers without tilting.

Be careful not to drop rollers.

oo 28. Remove drive shaft. Co

ETS a. Be careful not to scratch inner surface of fuel injection

/ pump body.
b. Be careful not to drop the key.

EEF171

29. Remove speed timer cover, O-ring, shims, spring, piston

and slider.

EEF247

EF & EC-188
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KV11229542

SEF487

SEF504

EEF172

Disassembly (Cont'd)

30.

31.

32.

(1)

2)
(3)

Remove regulating vaive.

Loosen screw from feed pump cover.

Remove cover and feed pump assembly as a unit.

Insert feed pump holder (KV11229542) into fuel injection

pump housing. |

Turn injection pump’s top side down, as shown.

Remove cover and feed pump assembly as a unit.

if cover and feed pump assembly are hard to remove or are

stuck midway, strike pump body lightly.

Do not move position of vanes.

Inspection

4

. Wash all parts completely.

Replace worn or damaged parts.

Control edge of plunger must be sharp and contact sur- -

faces must not exhibit any noticeable running tracks. I

such is not the case, replace plunger.

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.

EF & EC-189



INJECTION PUMP | TD27T|

EEF173

Smaller distance Larger distance

Rotor & vanes

Ring

Feed pump

cover

UEF032

EEF1 74 |

Inspection (Cont'd)

2. Apply grease to new seal.

3. Install new seal.

Assembly
Always replace the following service parts as assembly units.

oe Distributor head, control sleeve and plunger

e Feed pump assembly (pump impeller and vanes with ec-
centric ring)

Plunger spring kit

Roller assembly

Flyweight kit

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 correctly. 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 | TD27T|

Rotor with vanes

SEF507

Woodruff key

i =x! Side view

4 oh gear
|————

SEF342F

Key

SEF038A

Assembly (Cont'd)

3. Turn fuel injection pump 180°, and remove service tool

-KV11229542. Tighten screw to retain pump cover.

a. When tightening screws, be careful not to scratch inner

wall of pump housing. |

b. After tightening screws, make sure rotor with vanes moves

smoothly.

4. Make sure drive shaft and gear are assembled properly, as

shown.

5. Install drive shaft to housing, engaging drive shaft key with
key groove in rotor.

o Before installing drive shaft, attach oil seal guide

(KV11222090) onto drive shaft.

e Be careful not to scratch oil seal and inner wall of housing.

6. Set drive shaft's nail as shown.

7. Install roller and holder.

e Do not interchange roller positions. If they are
interchanged, refer to Inspection for correction.

Make sure washer is situated outside of rollers.

EF & EC-191
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i

SEF040A

IS ~
~

Roller holder sids
Valve” SEF041A

QQ Retaining pin

SEF514

Assembly (Cont'd)

8. Align holder and timer retaining pin holes.

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.

EF & EC-192
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SEF043A

“KF

P
R
E
 
®
 
©
 
©
0 Spring seat

Plunger

spring

Guide pin

Distributor

head

Distributor

barrel

Spring seat

Washer

Shim

Plunger

SEF516

KV11228042 —

SEF419

{Shim is inserted) SEF855

0
0
0

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
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INJECTION PUMP [(To277
Assembly (Cont'd)

15. Adjustment of plunger dimensions (Measurement of dimen-

®®® QD 3 sion “K”)
NORE, 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.

nt -a. Do not install “spring” that is inserted between driving disc
and cam disc.

7 0 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.

—

: 1 ng

| @
1 Drive shaft

2 Driving disc

3 Shim

4 Spring seat

5 Plunger spring

8 Guide pin

7 Spring seat

8 Shim

9 Distributor barrel

10 Washer

11 Shim

12 Cam disc SEF518

(2) Using a dial gauge, measure dimension as shown.
KV11226042 oo a. Rotate drive shait so that plunger is set at bottom dead

(NY center.

b. Securely mount distributor head with screws.

SEF044A

(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”.

QT
Jo! : SEF519

a. 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.

EF & EC-194
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= [0] 10-13'Nm
(1.0- 1.3 kg-m,

7-9Mb) opps,

P
L

malt hole

Spring seat

SEF522

Governor

lever

SEF523

SEF492

Assembly (Cont'd)

16. Install spring in top of driving disc and install cam disc anc

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
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SEF524

SS

Nit
LEONA: SEF046A

Lock a

Governor ©O-Ting
Shaft

Washer

— Flyweight assembly

SEF562]

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-lb)

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.

[0]: 17-22 N'm

(1.7 - 22 kg-m, 12 - 16 ft-Ib)

EF & EC-196
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N
Collector

iever

Starter lever

SEF856

~ po

EEF169

SEFQ48A

KV11229352

KVv11229830

SEF04S8A

Assembly (Cont'd)

24. Measure axial playof 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

assembly.

(3) Set Tool, as shown.

EF & EC-197
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SEFD52A

he

SEF051A

Governor sleeve

Locking cap

SEF538

SEF055A

Assembly (Cont'd)

(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:

[0]: 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.

EF & EC-198
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~ Assembly (Cont'd)

SEF053A

lu
nd

EEF267

EEF259

EEF260

29. Install delivery valve assembly.

a. Always use new washers. |

b. Make sure delivery valve is reinstalled in its original posi-

tion.

- Delivery valve: ; |

[CO]: 44 - 54 N'm (4.5 - 5.5 kg-m, 32.5 - 40 ft-lb)

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 (2.5 - 3.5 kg-m, 18 - 25 ft-lb)

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)

EF & EC-199
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SEF430A

Towards

adjustment

pin

EEF275

EEF255

Assembly (Cont'd)

4. Fit the ring, the sleeve, the locking spring and the nut.

5. Fit the tappet rod.

Ensure that the slanting side faces the adjustment pin.

Fit lever shaft.

Use suitable punch to fit the shaft.

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
O

eo Check lever for smooth operation.

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:
[0]: 10-13 N'm (1.0 - 1.3 kg-m, 7 - 9 ft-lb)

EF & EC-200



INJECTION PUMP (TD27T
Assembly (Cont'd) a

| 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.

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.

eo The diaphragm bolt located on the diaphragm cover has

not been removed.

o The compensator spacer has not been changed.

eo The diaphragm assembly has been replaced in the origi-

nally marked position. oo

a. Remove the diaphragm cover and measure the distance

(L,) between the cover and the inner stop. See figure.

I— i

EEF270

b. Measure the distance (L,) between the bush and the gov-

ernor cover.

° EEF271
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Assembly (Cont'd)

c. Measure the length (L3) of the pin thread.

d. Determine the thickness of the spacers by means of the

equation:

Spacer thickness

=(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)

Compensator stroke = 3.9 mm (0.154 in)

Spacer thickness

= (10.5 + 75-105) -39

(0.413 + 0.295 — 0.413) —- 0.154

= 3.6 mm (0.142 in)

To determine the parts available and the compensator stroke,

refer to S.D.S.

10. Fit governor cover.

11. Fit compensation spring.

12. Fill bushing with recommended oil.

a Recommended oil type: Shell Clavus
CER Quantity : 4 - 5 cm® (0.24 — 0.31 cu in)

AA %é 13. Install diaphragm assembly with shim.

@Y dv % Turn diaphragm assembly until increased friction is felt.
S| 0) Check that marks are aligned. |

A NS sy EEF274
14. Install diaphragm cover.

| EEF245

EF & EC-202
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Assembly (Cont'd)

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.I1.C.D.)

Install fast idle control device bracket.

POTENTIOMETER

Install potentiometer bracket assembly.

EF & EC-203
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SEF439F

SEF791A

Assembly (Contd)

AIR TIGHTNESS TEST

1. Replace overflow connector with a bolt.

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.

EF & EC-204
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Testing of Injection Pump
PREPARATION

Injection pump test conditions

Nozzle | | KV11257800

Nozzle holder KV11257802

Nozzle starting pressure kPa (bar, kg/cm?, psi) 10,200 - 11,000 (102 - 112, 104 - 114, 1,479 - 1,621)

Nozzle tube KV11205032

Inner dia. x outer dia. x length mm (in) 2.0 x8.0x450 (0.079 x 0.238 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 | °C (°F) | 45 - 50 (113 - 122)

Rotating direction Clockwise (observed from the drive shaft)

Injection sequence 1-3-4-2

1. Prepare necessary service tools.

KV11229522

KV11257800

| KV11257802

KV11205032 Sw

KV11282815

KV11229462

We J

SB
~ Nl \ KV11242442

Ny =.

- KV11281036

SEF0S7A

EF & EC-205
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Testing of Injection Pump (Cont’d)

2. Pour test oil into fuel injection pump.

Test oil should be IS0O4113, SAE J967d or its equivalent.

SEF950

3. Install fuel injection pump to pump tester.

4. Connect pump tester tubing.

J

To nozzle

holder

1 Fue! supply inlet from pump tester

2 Overflow valve

3 Coupling

4 Fixing stand

SEF378F

Lr 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:

[): 17 - 22 N-m (1.7 - 2.2 kg-m, 43 - 51 ft-lb)

= J tml E

~~ A Fae

SN SEF500

89mm (032-035) 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.

EEF251
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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 chamberis discharged through overflow valve.

(6) Set feed oil pressure at 20 kPa (0.20 bar, 0.2 kg/cm?, 2.8

pst).
(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 checkfuel 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 fulli-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.

EF & EC-207
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Testing of Injection Pump (Cont'd)

Adjustment 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.

Regulating valve:

[0]: 10-13 N'm (1.0 - 1.3 kg-m, 7.5 - 10 ft-lb)

(8) 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.

EF & EC-208
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Testing of Injection Pump (Cont'd)

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. |

b. Refer to S.D.S. for available service paris. |

~ 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.

EF & EC-209
“HR
£4



INJECTION PUMP | TD27T |
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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°). | Te

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. | >

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

valve.

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 injection 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.

Refer to S.D.S. for max. pump speed fuel injection adjustment

value.

4. If fuel delivery is not within standard range, adjust py turn-

ing max. speed adjusting screw.

a. Tightening screw will increase fuel injection.

b. Make sure that control lever angle “0” is within 6° to 14°

rahge.

5. lo injection pump condition referring to inspection

jue.
.,

LA)
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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.

[0]: 59 - 69 N'm (6 - 7 kg-m, 43.5 - 51 ft-lb)

Make sure that the key does not fall into the front cover.

Make sure that “Z” 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. | hee
(5) Do not tighten fixing nuts and bolts yet, as injection pung

might have to be turned if plunger lift is not within specific

tions. |

EF & EC-211
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Installation (Cont'd)

(6) Turn crankshaft counterclockwise 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 until 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. Hf indication is smaller than the specified value, turn pump

body counterclockwise.

b. HK indication is larger than the specified value, turn pump

body clockwise.

Retard

-— <A

Advance

2

EEF

/

85

(11) Tighten injection pump fixing nuts and bolts.

Nuts:

[0]: 20 - 25 N'm (2.0 - 2.5 kg-m, 14 - 18.5 fi-lb)

Bolt:

[0]: 32 - 42 N'm (3.3 - 4.3 kg-m, 24 - 31 ft-lb)

Checking

1. Rotate the crankshaft pulley clockwise two turns until the

pulley and injection pump timing marks match (with the cyi-

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)

EEF186
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Installation (Cont'd)

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 Installation.

3. Tighten injection pump securing nuts and bolt.

Nuts:

[0]: 20-25 N'm

(2.0 - 2.5 kg-m, 14 - 18.5 ft-ib)

Bolt: |

0): 32-42 N'm |

(3.3 - 4.3 kg-m, 24 - 31 fi-Ib)

4. Remove special tool and install plug with new washer.

Always replace plug bolt gasket.

(0): Plug bolt

14 - 20 N-m (1.4 - 2.0 kg-m, 10 - 14 ft-lb)

5. Connect fuel injection tubes in the order of 4, 3, 2 and 1.

[O): 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

1. Push in idling control knob completely.

2. Start the engine and keep it idling until the operating tem-

perature is reached.

3. Turn the screw operating on the acceleration control lever

until the engine reaches specified value.

idle speed: 700 +50 rpm

EF & EC-213
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Adjustment (Cont'd)

Maximum speed adjustment

1. Start up engine and warm it up until coolant temperature in-

dicator points to middie 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 |

4. If indication is lower than specified maximum engine speed,

adjust using maximum speed adjusting screw.

5. After adjustment, tighten lock nut securely and plug it with

a sealing cap. | |

w
e
1

Adjustment of manual mechanism for a cold start
1. Press the cold-start button fully in.

2. Start the engine and wait until normal operating tempera-

ture has been reached.

3. Loosen the locking nut (1) and adjust it (2) until the revs.

are within the specified values.

Engine speed:

1,500 - 2,000 rpm.

4. Tighten the locking nut (3).

(3): 8-10 N-m (0.8 - 1.0 kg-m, 6 - 7 ft-lb)

F.I.C.D. adjustment (A/C models)

1. Secure the bracket of the F.I.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).

[0]: 7 - 10 N-m (0.7 - 1.0 kg-m, 5 - 7 ft-lb)

2. Warm up engine until normal operating temperature.

3. Switch on A/C and adjust idling speed, with adjustment

screw (2), until engine rpm is within specifications.

Engine rpm: 85050 rpm

Potentiometer adjustment

Adjust potentiometer’s installation position until the output volt-

age is within specifications.

Refer to Potentiometer

EF & EC-214
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SEMe21B

Nozzle side

side

Combustion chamber

SEF785

Nozzle assembly

inlet connector

Adjusting shim

Nozzle spring

Spring seat

Spacer NI
Nozzie

needie 7

PN one body
Nozzie holder

Nozzle washer

= Nozzle gasket SEF425F

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.

Injection nozzle to engine:

[0]: 54 - 64 N-m .

(5.5 - 6.5 kg-m, 40 - 47 ft-Ib)

Injection nozzle to tube:

[): 20-25 N'm

(2.0 - 2.5 kg-m, 16.5 - 18 ft-lb)

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.

o
o
p

~ d. Bleed air from fuel system.

Disassembly

1. Loosen nozzle nut while preventing nozzle top from turning.

2. Arrange all disassembled parts in the order shown at left.

EF & EC-215
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Inspection

Thoroughly clean all disassembled parts with fresh kerosene or

solvent.

o 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 nozzle assembly or

distance piece.

oe Check nozzle spring for excessive wear or damage. If ex-

cessively worn or damaged, replace it with a new spring.

e - Check distance piece and nozzle holder 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. To wash the nozzles, use a wooden stick and brass brush

with clean diesel fuel.

1. Remove any carbon from exterior of nozzle body (except

wrapping angle portion) by using Tool.

(

~~
KV11280110

2. Clean oil sump of nozzle body using Tool.

KV11290632

SEF831

3. Clean nozzle seat by using Tool.
Take extra precautions when performing this job, since nozzle

efficiency depends greatly on a good nozzle seat.

— KV11290620

SEF832
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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.

— KV11290140

6. Check needle sink.

(1) Pull needle about halfway: out from body and then release

it.

(2) Needle should sink 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

Assemblyis in the reverse order of disassembly.

Holder to nozzle nut:

: 29-49 N'm

(3.0- 5.0 kg-m, 22- 36 ft-b)

EF & EC-217



INJECTION NOZZLE |TD27T |

~ EF791A

SEFE72A

Adjusting shim

SEF427F

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 nozzle to injection nozzle tester and bleed air from

flare nut.

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

ka/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

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.

EF & EC-218
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LEAKAGE TEST

1. Maintain the pressure at about 981 to 1,961 kPa (9.8 tc

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 or

around the body.

A 3. If there is leakage, clean, overhaul or repiace nozzle.

Good Faulty

SEF674A | |

SPRAY PATTERN TEST

1. Pump the tester handle once per second.

2. Check the spray pattern.

oO 3. If the spray pattern is not correct, clean or replace nozzle.

A

CL oh J

Good Faulty

EF794A
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FUEL SYSTEM CHECK
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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 Voitage

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.

EF & EC-220



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.

Wa EEF278
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FUEL FILTER

Fuel Return Control System

eo Models for Europe and cold areas incorporate the fuel re-

turn control system.

| Vd

wa) nap

EEFO75

(® Fuel tank (3 By-pass passage ® Overflow valve

(@ Fuel filter (Fuel temperature is cold) ® Injection nozzle
(® Fuel return passage

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 valve in

the system prevents trapped air from circulating through the

fuel line and the check valve prevents reverse flow of fuel from

the fuel tank. |

When the fuel temperature is above 30°C (86°F), a bimetal

valve activates to stop fuel circulation.

® Fuel temperature is cold

From injection

pump

Return valve

Bimetal

SEF417F

® Fuel temperature is hot

Check valve

From injection prem To SSSR

pump paisa PON of KaI To fuel
Retum valve . 2

Bimetal -

Y— er em om ow
A1 EE,

Element

SEF418F
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FUEL HEATER SYSTEM

Circuit Diagram
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FUEL HEATER SYSTEM

~] Description

— 4°) Fuei heater system is designed to improve startability at low at-

onl = P\ mospheric temperatures for models destined for cold areas.
AS.Sr This system prevents fuel filter from clogging with fuel wax.

Zz= Fuel

Fuei heater i" temperature

Se \
==

Fuelfitter NE
SEF410F

Fuel temperature switch Oil pressure switch”

Relay

From fuel mugs = ge To injection pump
tank I

|

L rie
FF ON Ignition\ switch X 777 \Z heater

Fuel filter assembly

® 1 S, *: Qil pressure switch
Battery is fixed on left side

of engine block

SEF411F

i Fuel heater operation area Operation
S41 .BR @) Fuel heater system operates when fuel temperature switch and

+ oil pressure switch are on.

© 0(32)

0 .

=
<
2 5 (23) |-

£
8

Lu. 0 (0.9, 8900, 196 (2.0, 284 (2.9,
Engine 0,0) 1,14) 2,28) 3,4)
oil pressure kPa (bar, kg/cm? psi) SEF541D

Inspection
Lead wire 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 (Cont'd)

2. Run engine at about 1,000 rpm. After several minutes,
- make sure that fuel heater is hot.

2 // Be careful not to burn yourself.) SO.
“ayy >

fe Fe

NEw
SEF412F

3. If fuel heater does not operate, check fuel heater system as

follows.

FUEL HEATER

1. Check continuity for fuel heater.

2. If fuel heater has malfunction, replace fuel filter bracket.

SEF413F

OIL PRESSURE SWITCH
1. Run engine at about 1,000 rpm.

oil bres 2. Check continuity for oil pressure switch.
- Oil pressure . . . .

switch 3. If oil pressure switch has malfunction, replace it.

Cylinder

block

1
SEF414F

FUEL HEATER RELAY

| /] | 1. Check fuel heater relay operation.

©.
2. If fuel heater relay does not operate, replace it.

Relay

|stom|

| Battery | |
SEF415F

HARNESS

Check harness and fuse continuity.

EF & EC-225



Fuel cut

Fuel

inlet

(Solenoid timer ON)Fuel
outlet

e
l

Solenoid

timer OFF

Water temperature

sensor

Glow control ynit

SEF419F

Fuel overflowSoienoid timer

Ne ——A 1
x -

$ | TL, [ Fuel |
I injection For

IN injection

nozzle

SEFg14H

—— NOrmMai

Solenoid Lol 77 onan
: -
timer ON Pre <30

— J _” - sec.

0 15% 1 ewe” ~

=
3 1g
3 Solenoid

< timer OFF
>

©
a

:= 0 8
= 50 1,000 5,050

Engine revolution (rpm) EEF238

a Normal

Teann Coid

Solenoid , engine

timer ON > 30 sec.

FR EE BY 3 APE SS

a 15° deen,

—

m 13°

© Solenoid timer

= OFF
od
>
=

a

£ 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.

EF & EC-226



SOLENOID TIMER

Inspection

Es 1. Disconnect solenoid timer connector and check for "click-
) ing” sound from solenoid when battery is connected and

| disconnected.

eT _~— Solenoid timer If solenoid has malfunctioned, replace it.
After checking, reconnect the connector.

ih

(1) : For fue! cut

solenoid valve

(@ : For solenoid

timer

® Battery |
SEF423F

2. Disconnect water temperature sensor harness connector.

3. Start engine and check voltage between terminal 2) and
A ground. |

For fuelout ~ Battery voltage should exist for 30 seconds after starting

: For soienoid engine. |
timer If not, check harness and glow control unit.

TIMER PISTON STROKE (USING PUMP TESTER)
Measure timer piston strokes at specified fuel injection pump

Solenoid timer speed when solenoid timer is on and off.

Refer to Service Data and Specifications (S.D.S.) of injection
pump.

SEF424F

EF & EC-227
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POTENTIOMETER | TD27T |

~~

Potentiometer

EEF193

Tool

Black-red (-)

Black {+)

To constant

voltage unit

Sou

To digital voltmeter Blue-red (~)

pu HE ae (+)
SEF343|

Potentiometer

SEF344i

2

Q 100 7

©
®
on

bu? V4
-

=
jo)

5
s) 8

Approx. 60° 140°

_ Effective electrical angle
Shaft rotational angle (deg.) —

SEF3451

or Adjusting bolt
~ Joint

SEF346]

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 turnedto 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.

EF & EC-228



POTENTIOMETER (Torr

MN

Potentiometer

EEF194

Adjusting bolt -

aie =Tc

_

J) | wf =
av Uy

EEF195

| Adjusting |bolt

PN Adjusting bolt
: Joint —

7.

LO
EEF198

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.

2. Tighten or loosen adjusting bolt so that clearance between

adjusting bolt end surface and potentiometer pin is ad-

justed to specifications. Clearance can be measured using

a feeler gauge.

Specified clearance: |

0.2— 0.8 mm (0.008— 0.031 in)

3. Secure adjusting bolt with a lock nut.

4. Remove potentiometer and install joint on adjusting bolt.

5. While positioning potentiometer pin in joint, install potenti-

ometer on bracket.

EF & EC-229



POTENTIOMETER [ TD27T|

Installation (Cont'd)

EEF199

Secure potentiometer using screws and spring washers.

Ensure that control lever moves smoothly.

Input 5V to the potentiometer and set the operating handle

ometer is 5V.

Adjustment on Test Bench

"at maximum. Ensure that the output voltage of the potenti-

Adjustment conditions Specified vaiue

Control lever position Pump speed rpm
Fuel injection quantity

cm?/1,000 rev.
Output voltage (V)

Remarks

Measure 1,275 119-139 6.87 — 6.93 Adjusting point

idle — — 1.0-3.0 Check point

Full speed — — approx. 10 Check point

input voltage: 10V

Turbocharger compensating pressure: 0 kPa (0mm HQ)

1. Measure required

bolt in advance.

“tightening” length “L” of idling stopper

Remove idling stopper bolt and tighten dummy bolt (M6,
pitch: 1.0 mm).

Apply 10V to the potentiometer.

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 cm3/1,000 revolutions

EF & EC-230



POTENTIOMETER [ TD27T |

Adjustment on Test Bench (Cont'd)

5. Connect Tool (KV11229882) to digital voltmeter and

voltage-reguiating unit.

6. Connect Tool (KV11244582) to potentiometer and Tool

(KV11229882).

7. 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.

8. If potentiometer output voltage is outside specifications,

loosen adjustment screws and adjust potentiometer posi-

tion.

9. Tighten adjustment screws and reconfirm potentiometer

output voltage.

10. After properly positioning potentiometer, remove the

dummy bolt. |

EF & EC-231



POTENTIOMETER [TD27T|
Adjustment on Test Bench (Cont'd)

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 idie posi-

tion by means of the spring.

EF & EC-232



POTENTIOMETER | TD27T |

Potentiometer

| connector

Ra

SEC405B

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-

nals of potentiometer.

Resistance: 1,200 + 50 Q

2. If resistance is not within specified range, adjust position of

potentiometer. |

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. |

EF & EC-233



POTENTIOMETER | [TD27T|

Potentiometer connector

EEF203

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). oo

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 voltage value returns to the adjusted

value.

EF & EC-234



CRANKCASE EMISSION CONTROL SYSTEM | TD27T |

i wu

_— Air control valve Sm = mm
/ ee ——

/
PH A

Ventilation hose

N
Y

A

EEF209
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CRANKCASE EMISSION CONTROL SYSTEM | TD27T |

Fresh air

4 Blow-by gas

Air control

valve

-— LEY

—

EEF263

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 iniet 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 TD27T|

System Parts Location

!

CC———

=

O

[=

-

®
er—

TURD

Glow control unit

(R.H. front pillar)

p
a

oi),
Water temperature

sensor

ela.

Water temperature
nsor

or glow coontro I unit).
Colour cables

black, Yeellowblack |

EEF211
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QUICK-GLOW SYSTEM | [TD277|

Circuit Diagram

BATTERY
(Via fusible
Fink-6S4)

CHECK
CONNECTCR-

cs [m= fh

GLOW GLOW

-2

H
F

H
n

DROPPING
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RELAY

GLOW PLUG

FUSE

BATTERY
Via fusible [| IGNITION SWITCH

| iNnk—-30A) ON or START

IGNITION SWITCH

QFF[ACCION § ST

1 Q 10
2 OO FUSE
3
FA

g 0 —

GLOW

S 4 7 16 10 14

GLOW CONTROL UNIT

15 13 12 11

I L

E

ALTERNATOR i) WATER VEHICLE
TEMPERATURE SPEED
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YEF056
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QUICK-GLOW SYSTEM ~~ [TD277|

Description

Type1

----« When not cranking :

sens When collant temperature is over 50°C (122°F)

« » 0 a « When driving over 20 km/h (12 MPH)57

Ignition switch ON - —--
OFF

: ONindicator ort L I+

ON
lay-1 + YRelay QFF ——teagseass ] |

Tz 1]
ON

» es [~ =]

Realy-2 OFF i J PPP oes’ == =ge
= 

——

Vehicle speed 20 Km/h 3
sensor 10 km/h

0 km/h

Solenoid timer ON

{Injection timing OFF i | . reee 2
advance) I ]

Ta

Glow plug

temperature

Elapsing time

SELS83N

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.)
To : approx. 3-11 [sec.] (Varies with glow plug 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).]

T4, Ts : approx. 30 [sec.] [When coolant temperature is below 10°C (5C°F).]

0 [sec.] [When coolant temperature is over 10°C (50°F).]

oe When the ignition switch is repeatedly turned “ON” and “OFF”, T, becomes shorter.

EF & EC-240



QUICK-GLOW SYSTEM | TD27T|

Trouble Diagnoses

Engine fails to start or is hard to start.

y

L

Check fuel level, fuel supplying system, starter motor, etc. N.G. Correct.

OK

4

Check that all giow plug connecting plate nuts are installed N.G. _{ Correct.
properly. Refer to “GLOW PLUG” in the chapter Component Parts oo

Basic Check.

O.K.

4

Turn ignition switch OFF for more than 10 seconds.

¥

Check if glow indicator comes on when the ignition switch is
turned to ON. ee —» Go toA on next page.

Check for a burned out bulb. N.G. Replace bulb.

O.K.

Go to “POWER SUPPLY FOR GLOW CONTROL UNIT". N.G. | Check harness between fuse
5K "1 and glow control unit.

|

Go to “GLOW PLUG LAMP”. N.G. | Replace glow control unit.

O.K.

Check short circuit on harness between ignition switch and glow
indicator.

EF & EC-241



QUICK-GLOW SYSTEM [T0277]

®

Go to "GLOW PLUG". ) N.G. Replace glow plug.

O.K.

Check glow relay-1. N.G. Replace glow relay.
Refer to “GLOW PLUG RELAY”.

O.K.

A

Go to “POWER SUPPLY FOR GLOW CONTROL UNIT”. N.G.

h

O.K.

Go to “ENTIRE SYSTEM CHECK".
N.G.

Check harness between glow

control unit and ignition switch.

O.K.

Check harness between

» glow control unit and glow relay-1

* glow relay-1 and glow plug

EF & EC-242

Replace glow control unit.



QUICK-GLOW SYSTEM

The combustion performance of the engine after it has started is

not good. |

Check glow relay-2.

Refer to “GLOW PLUG RELAY”.

Trouble Diagnoses (Cont'd)

N.G.

| TD27T|

O.K.

A

Go to “DROPPING RESISTOR CHECK".
N.G.

Replace glow relay.

O.K.

Y

Go to “ENTIRE SYSTEM CHECK".
N.G.

Replace dropping resistor.

O.K.

Check harness between

* glow control unit and glow relay-2

+ glow relay-2 and glow piug

+ dropping resistor and glow plug

EF & EC-243

Replace glow control unit.



QUICK-GLOW SYSTEM
Trouble Diagnoses (Cont'd)

When the ignition key is ON, the glow indicator remains on and

does not go off. |

O.K.

"

N.G.

| TD27T|

r
—
—
 
y
r
 
—
—
r
s

 
|
T
e
n

a
y

 
T
m
 

m
m
a

Go to “WATER TEMPERATURE SENSOR CIRCUIT”.

O.K.

Replace water temp. sensor.

Check harness between glow con-

trol unit and water temp. sensor.

Go to “GLOW PLUG LAMP”.
N.G.

O.K.

A

Check short circuit on harness between glow control unit and glow

indicator.

EF & EC-244

_| Replace glow control unit.



QUICK-GLOW SYSTEM | TD27T |
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EEF212

Component Parts Basic Check

GLOW LAMP

Turn ignition switch ON and measure the time that glow lamp

stays lit.

Approx. 1-10 seconds

(The time will vary according to glow plug terminal

voitage and water temperature.)

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. h
* (Varies with glow plug terminal voltage)

The time will be shortened if ignition switch is OFF for only a

brief period.

Therefore, when measuring the time, leave ignition switch OFF

for more than 5 minutes, and then turn it ON.

After-glow control check

Turn ignition switch to START and run engine, then measure
glow plug terminal voltage. |

Half of battery voltage should continue for 10 minutes.”
* If the water temperature exceeds 50°C (122°F) in this time,

or if the vehicle speed exceeds 20 km/h (12.5 mph), the
voltage of the connection clip of the glow plug should fall

to OV.

CHECK CONNECTOR

By means of this connector, the function of the quick glow sys-
tem can be checked easily.

Check voltage between terminal (3) and ground.

Battery voltage should exist for 3 to 11 seconds*.

* (Varies with coolant temperature.)

EF & EC-245



QUICK-GLOW SYSTEM [T2717]
"Component Parts Basic Check (Cont'd)

DROPPING RESISTOR

Measure resistance between terminals.

Resistance: approx. 0.3€2

: EEF213
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POWER SUPPLY FOR GLOW CONTROL UNIT

—FE = 1. Disconnect “S” terminal for starter motor to prevent engine
| from cranking.

2. Disconnect glow control unit harness connector.

i 3. Check terminal 33 for ground continuity.

Continuity should exist.

If N.G., check ground harness.

Check continuity between terminal (9 of glow control unit

©
4

¢

a
]

n
e

J
HSCOMET and terminal “L” of alternator.

V. = .
Continuity should exist.

5. Check voltage at each terminal according to the following

= chart
14] | :

Terminal No. Ignition switch position Voltage

OFF : ov

® ON START Battery voltage

ZS @ OFF ov
| ON START Battery voltage

Ed a = | OFF ON ov

1S &) EEF215 START Battery voltage

eo If N.G., check component parts and their related harness
Ed according to the following chart.

Parts which should be checked
Terminal ——r — E—

eval No. use/ Fus- gnition ow indi-

Battery | iplelink | switch | catorbulp | 2TeSS
® © @® X X X X

®@ OX X X X X

= de X X X X

EEF216

WATER TEMPERATURE SENSORWater

temperature 
.

2) sensor (For glow Check water temperature sensor resistance.
control unitqe TM Coolant temp. °C (°F) Resistance kQ

nS ~25 (~13) 19

SENS @ 0 (32) 56aa 20 (68) 2.5
40 (104) 1.2

Eerory
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QUICK-GLOW SYSTEM |TD27T|

termi-

— nal
Alternator

CONNECT

Fein

EEF218

1
ji 10 | 11

C11,

Black— —— White wire

[ar] [Po

CONSULT

EEF239

HIS SEH

COMSULT

EEZZ0

m)
— | - iniE

EEF240

i
dm SELEDT SUE MobE Mim

| UOLTHEE-FULSE MEASURE!

RECEHRG CISF-PRINT

| FIELD TEST

[CLOCK SETTING j

| UNIT CEMUERSTEM

EEF241

“Component Parts Basic Check (Cont'd)

ALTERNATOR TERMINAL “L”

Start engine and make sure that voltage between terminal (19

and body ground is more than 5V.

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.

N2 the correct cables for this test (black and white ca-
bles with threaded ends) and fasten them to the DCC and

PULSE connection clips respectively.

2) Fasten the black and white cables to connection clips 11

and 10 respectively of the glow control unit.

3) Press “SUB MODE".

4) Press “VOLTAGE/PULSE MEASURE".

EF & EC-247



QUICK-GLOW SYSTEM
Component Parts Basic Check (Cont'd)

5) Press “PULSE” until “PULSE FREQUENCY” is selected.
1

[fs sELECT MEQSIIRE ITEM

—
START

EEF242

6) Press “START”.

[$y SELECT MEASURE ITEM | |

FREQUENCY

EEF243

TT 7) Check that the impulse frequency is approximately 20 Hz.

Wg PULSE FREGIUEHCY =

RECORD

EEF244

=

LH Check whether the voltage between connection clip 11 of the
glow control unit and earth causes the voltmeter indicator to

move.

HCA

= Speed sensor

. CONNECT =

cers AE

EF & EC-248



QUICK-GLOW SYSTEM [TD27T |
Component Parts Basic Check (Cont'd)

GLOW RELAY

1. Check relay for coil continuity.

~ Continuity should exist.

2. Check relay for proper operation.

EEF220

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

eo If N.G., replace glow plug.

~~ Glow nut

Glow harness

Connecting

Washer

INy Spring washer

5. Install glow plug connecting plate.

Glow plug

SEC5658
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E.G.R. SYSTEM | TD27T |

System Parts Location

To E.G.R. valve

~0 =
E.G.R. Control unit (behind

cantor console panel)

To throttle

chamber (a)

To vacuum

pump

(} To throttle

E.G.R. control chamber (b)

valve

Throttle chamber

control valve E.G.R. control

solenoid valves

E.G.R. control

solenoid vaives

Front
Washer Washer

i turPotentiometer Engine revolution sensor temperature temperature
sensor sensor (For

E.G.R. control

unit).

- Colour cables:

Greernv/Red,

Green/White

Nn Ly
Potentiometer

Engine revoiution

sensor te

EEF221
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E.G.R. SYSTEM | (TD27T |

System Diagram

ro] .
leg——— Water temp.

E.G.R. | |

— Control jrotf————— Engine revolution

Unit |e——— Potentiometer

pr —— —— am — —

Throttle chamber control valve

(—= o
=

intake air Exhaust gas

Ne

i C=, -
E.G.R. control vaive

ENGINE | | |
: To air filter

\.

NE J =
J ° | Turbo charger

Exhaust gas
To vacuum pump o>

intake air —

E.G.R/NV

solenoid

|

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

: E.G.R. —
Engine revolution sensor Engine speed E.G.R. control

» Control
unit > solenoid valves

Water temperature sensor Engine temperature

\ 
4
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E.G.R. SYSTEM [T0277|

Circuit Diagram
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E.G.R. SYSTEM | TD27T |

Description

PTT Solenoid valve | Throttle
vooant Load E.G.R. valve chamber

temperature TH/C (a) TH/C (b) EGR. control valve

Light ON OFF ON Open Nearly Closed

Middle OFF ON ON Open Half Open

60° < T < 120°C
Co iddi FF OFF n(140° < T <248°F) Middie heavy 0 ON Open Ope

Shift mode OFF ON OFF

Heavy OFF OFF OFF Closed Open

T > 120°C (248°F)
orT < 60°C (140°F) All OFF OFF OFF Closed Open

The engine load signal is detected with the potentiometer in-

stalled 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.

eo Make sure that all harness connectors are connected se-
curely.

EF & EC-254



E.G.R. SYSTEM | TD27T |

Check connector

gpT© oh J 5

gh Shel,JLT,

E

}

EEF224 =

]

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. Disconnect for starter motor to prevent engine from crank-

ing.

2. Check terminals (3), (6), @ and @9 for ground continuity.

Continuity should exist.

o |f N.G., check ground harness.

3. Check voltage at each terminal according to the following

chart.

=

+4

Terminal No. ignition switch position Voltage

@ OFF Approx. OV

OFF ON ov
:

START Battery voitage

@ OFF ov

ON START Battery voltage

eo If N.G., check component parts and their related harnesses

according to the following char.

00000 (77)

TDOEETD 777

@

<|
®

m mM
 

)
h
e

~~
}

Terminal Parts which should be checked

@ 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), (®

(6) and ground.

re Voltage of control unit terminals », @®, (®

Below 60 (140) Battery voltage

Above 60 (140) 0-1V

EF & EC-255



| TD27T |E.G.R. SYSTEM

E.G.R. control valve

SEF820F

SEC4028

Nipple (a)

EEF249

Nipple (a)

Rubber

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 solenoid 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.

eo 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 D277]

LS

{NSCONNECT

— E.G.R. control solenoid valve

® connector

F EGR.

= control
| CM 5 Zoe solenoid

valves
Air fiter

M

© Battery ®

Col @ P2® Egpang

“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.

Spo afl DISCONNECT

2
SEC4058

Engine revolution sensor

connector

DISCONNECT

i=AE)

:J
Engine idling

- SEC406B

Engine revolution sensor

connector

SEC407B

Water temperature

sensor

(For E.G.R. control

unit

Cotlour cables:

Green/Red

7 i. Green/White)a y
EEF230

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
¢ Check water temperature sensor resistance.

Resistance kQ

2.5

0.33

Coolant temp. °C (°F)

20 (68)

80 (176)

EF & EC-257



EF & EC-258

EEF231

LH.D. Models

FAST IDLE CONTROL DEVICE (F.1.C.D.)

oo System Vacuum Circuit

| TD27T|



FAST IDLE CONTROL DEVICE (F.1.C.D.) [T0277 |
System Vacuum Circuit (Cont'd)

EEF237
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) | TD27T|

GENERAL SPECIFICATIONS

Injection Pump

INSPECTION AND ADJUSTMENT

MT Installation of injection pump

FI1.CD.: OFF 700+ 50
: Plunger lift

idle speed rpm Cy 0.38 £0.02 (0.0150£ 0.0008
=P PFC. ON 850 +50 mm (in} in B.T.D.C. )

Maximum engine speed rpm 5,050 +100

injection timing B.T.D.C. O+1

Pump numbers

Pump number Pump assembly number

16700-0F002 104645-4032

Use of adjustment value and adjusting Dimension “K” mm (in) 32-34 (0.126 - 0.134)"
shim when installing injection pump

Dimension “KF mm (in) | 5.72 - 5.92 (0.2252 - 0.2331) ng

En

[TTC

Adjusting shim (“B" position)

Part number Thickness

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)

16884-0706 2.40 (0.0945)

16884-0707 2.48 (0.0976)

16884-V(0708 2.56 (0.1008)

“KE

SEFE38

Adjusting shim { “A” position)

Part number Thickness mm (in)

16882-V0700 0.5 (0.020)

16882-V0701 0.8 (0.031)

16882-V0702 1.0 (0.038)

16882-V0703 1.2 (0.047)

16882-V0704 1.5 (0.059)

16882-V0705 1.8 (0.071)

16882-V0706 2.0 (0.079)
16884-V(0709 2.64 (0.1039)

16884-V0710 2.72 (0.1071)

16884-V0711 2.80 (0.1102)

16884-V0712 2.88 (0.1134)

EF & EC-260
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Injection Pump (Cont’d)

[TD27T |

Axial play of flyweight holder

“LL 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

NN
Collector ed

laver

SEF047A

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)

18208-V0703 1.65 (0.0650)

19208-V0704 1.85 (0.0728)

SEF575

NN it

~ Starter lever

LJ

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 (0.058 - 0.079)

Adjusting shim

Part number Thickness mm (in)

SEF5C0

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 - VO704 1.2 (0.047)

EF & EC-261



SERVICE DATA AND SPECIFICATIONS (S.D.S.) | TD27T|

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 SEF435A

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

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.

~ b. With control lever positioned, adjust regulating device so as to meet timer piston strokes as pro-

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 02-08

1,100 (2.136 - 2.258) - - (0.008 - 0.032)

1,100 23.5 - 28.5 — ~ 06-16

(1.434 - 1.617) (0.024 - 0.063)

EF & EC-262



SERVICE DATA AND SPECIFICATIONS (S.D.S.) [(To2rT]
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 (Y) HEVES ANGLE
mm (in) g

Operating handle Y, = 96-138 o = 31-41

(opening angle) © 378- 0.543) Bp=6-14

EEF278

T 7
Ys -

- Cold-start handle Y, = 23.4 (0.921) = 36.6

EEF252

Operating handle for

accelerated tick-over Y. = 38.4 (1.51) 5 = 39.6°

(F.1.C.D)

|

EEF253

EF & EC-263



LTD27T|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

1-1 Nozzle. 105780-0060 (NP-DNOSD1510)

1-2 Nozzle holder: 105780-2150

1-3 Nozzle opening pressure: 13,04372% kPa (130.4 2° bar,

13373 kg/em?, 1,891 73 psi)

1-5 Fuel oil temperature: 45 *5°C (113% %°F) |

1-6 Supply pump pressure: 20 kPa (0.20 bar, 0.2 kg/c
m?, 2.8 psi)

1-7 Joint assembly: 157641-4720

1-4 Injection tube: 167805 - 7320 (2 x 6 x 450 mm) 1-8 Tube assembly: 157641-4G20

Pump speed , Charge air press Difference in

2. Setting pm Settings kPa (mmHg, inHg) delivery cm?

Co 1,100 Timer solenoid vaive 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)

2-2 |Sunol 1,100 ON 481 - 559 (4.9 - 5.7) kPa (kg/cm?) 65.3 - 68.0 (490 - 510)
- u ump pressure —

ARI PUMP pressu 1,100 OFF 422-481 (4.3 - 4.9) kPa (kg/em?)| 65.3 - 68.0 (490 - 510)
1,100 (Total) 60.2 - 61.2 {cm?3/1.000 emb) 65.3 - 68.0 (490 - 510)

2-3 |Full load delivery a 5.0
| 800 (B.C.8.) 636-646 (cm>/1.000 emb) 29.3 - 32.0 {220 - 240)

2-4 |ldle speed regulation 350 8.0-12.0 (cm3/1.000 emb) 0 2.0

2-5 |Start 100 60 - 85 cm/1.000 emb) 0 a

2-6 |Fuil-load speed regulation 2,250 40.8 -44.8 (cm?1.000 emb) 65.3 - 68.0 (480 - 510) —

2-7 {Timer adjustment under load 1,100 Ta- A Ta (mm) 65.3 - 68.0 {490 - 510) -—

3 Test Specifications Timer solenoid valve (cold)
:

P ON OFF Standard
1,100 1,750 850 1,100

' ; ; 1,750 2,250
3-1 {Timing device N, = pm 54-66 8.5-9.7 30-42 45 - 5,1 24-85 92 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. = rom *1,100 1,750 *1,100 1,750 2,150
3-2 |Supply pump Pe (x em?) 481-558 | 647-726 422 - 481 588 - 647 686 - 745

(49-57) {6.6 - 7.4) {4.3-4.9) (6.0 - 6.8) (7.0 - 7.6)

. N, = mpm 1.100 - 1.100. ] 2) Fi
3-3 |Overilow delivery cm®/10 sec. 43 - 87 (with O-ring) 60 - 103 (Without O-ring)
3-4 |Fuel injection quantities

Speed control | Pump speed Fuel delivery , 5
lever position rom m{ (imp fl 02)/1,000 st Delivery difference (cm) 4. Dimensions

1,100 (Total) 59.7 - 61.7 55.3 - 68.0 {490 - 510) K 3.2-34 mm

800 (BCS) 53.1 - 55.1 29.3 - 32.0 (220 - 240) KF 5.72 - 5.92 mm

500 44.7 - 50.7 0 MS 0.8 - 1.0 mm

1,100 42.0 - 47.0 0 BCS 3.8-40mm
Max. speed

2,000 54.5 - 59.5 65.3 - 68.0 (490 - 510)

2,250 40.3 - 45.3 65.3 - 68.0 (450 - 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

Switch OFF 350 010) Ya 86 -13.8 mm
\dlin 350 7.5 - 125 3 31 - 41 degrees

© 750 Less than 3 b - mm
¥ - degrees

3-5 Fuel cut solenoid valve Max. cut-in voltage: 8Y, Test voltage: 12 - 14V c - mm

oat “oF tar
Uh. TE ar

CREAR
’ nid! Tol 4 .

APR



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

TIGHTENING TORQUE

UNIT N-TM kg-m fi-Ib

Cold start device fixing bolt 5-7 05-07 | 3.6-5.1

Control shaft to control le- 2.10 07-10 | 51-72

ver

Delivery valve to distributor 44 - 54 45-55 33 - 40

head

Delivery vaive to injection 50 - 25 50-25 14 - 18

tube

Distributor head to pump 10 - 14 10-14 7.40

~ body

Fast idle control lever ad- 8.10 08-10 | 58-79

justing lock nut

Feed pump covertopump |, 4 | 05.03 | 14-22
housing

Fuel cut solenoid valve 20 - 25 20-258 14 - 18

Fuel inlet connector to 50 - 29 50-30 14 - 22

pump housing

Full load adjusting screw 2.9 07-09 51-65

lock nut

Govemor control shaft nut 7-10 07-10 | 51-72

Governor cover 1o pump 7-10 | 07-10 | 51-72
housing

Governor shaft lock nut 17 - 22 1.7-22 12 - 16

injection pump sprocket 59 - 69 60-70 43 - 51

nut

Regulating disc lock nut 25-34 25-35 18 - 25

Maximum and idle speed |, 5 5 | 55.07) ] 36-5.
adjusting screw lock nut

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 10 - 13 10-13 7.9

housing

Speed timer cover to pump 7-10 07-10 | 51-72

housing

Injection pump

Securing bolt 32 - 42 3.3-4.3 24 - 31

Securing nut 20-25 20-25 14 - 18

Injection tube

Flare nut 20-25 | 20-25 | 14-18

| TD27T |

Injection Pump (Cont'd)

Injection Nozzle

INSPECTION AND ADJUSTMENT

Injection nozzle assembly

Unit: kPa (bar, kg/cm?, psi)

Initial injection pressure

10,297 - 11,278 (103.0 - 112.8,

New 105 - 115, 1,493 - 1,635)

Used 9,807 - 10,297 (98.1 - 103.0, 100 - 105,

1,422 -1,493)

Adjusting shims

Thickness mm (in) Parts No. ©

0.1 (0.004) 16613-43G00

0.2 (0.008) 16613-43G01

0.3 (0.012) 16613-43G02

0.4 (0.016) 16613-43G03

0.5 (0.020) 16613-43G04

0.52 (0.0205)

0.54 (0.0213)

16613-43G05

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 54-64 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 nozzle nut 29 - 49 30-50 22-36

EF & EC-265


