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AIR CLEANER

The air cleaner, located between paper type and requires no cleaning. REPLACEMENT
the front grille and the radiator, is
secured 1o the radiator core supporl Note: Never attempt to clean the ele. - Remove three wing nus.
with four screws. ment with a brush or aliblasé: 2. Remove cover from air cleaner.

The air cleaner clement is a viscous

EF352
Fig. EF-1 Air cleaner element

3. Replace air cleaner element.
4.  To install the air cleaner element,
reverse Lhe order of removal.

REMOVAL AND
INSTALLATION

1. Unflasten clamps securing air dust
rurining belween air low meter and air
cleaner, and disengage air duct at air
cleaner.
2. Remove four screws (two on the
upper and two on the lower sides)
from radiator core support, and detach
aur cleaner assembly.

3, To install the air cleaner assem-
bly, reverse the order of removal.

EF353
Fig EF-2 Air cleaner
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ELECTRONIC FUEL INJECTION SYSTEM
CONSTRUCTION AND FUNCTION
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SYSTEM OPERATION ... ...... ...
Hi. ELECTRONIC CONTROL SYSTEM
V. FUEL INJECTION PULSE .. ... ..
V. ELECTRONIC FUEL INJECTION SYSTEM
COMPARTMENT PARTS .. .........

I. FEATURES

The Electronic  Fuel Injection
System employs various types of sen-
sors to convert the engine operating
conditions into electronic signals.
These signals are sent to the control
unit where the optimum injector
open-valve fime period s computed
according to the information stored in
the memory for control of fuel injec-
tion guantity.

The electronic fuel injection system
has the following features:

1. Improved exhaust emission
The electronic fuel injection system

improves  the  transient response
characteristics of the fuel system, per-
mitting engine operation with lean
mixture. This improves the exhaust
emission performance of the engine.

2. Improved fuel economy
The electronic fuel injection system

permils optimum mixture ratio com-

bustion under all operating conditions;
this results in improved fuel economy.

3. Driving performance
The electronic fuel injection system

permits accurate mixture ratio control
with rtespect te the cooling water
temperature and intake air tempera-
ture, thereby improving the start-
ability of the engine. With this elec-
tronic fuel injection system, the
vehicle can be started immediately
without any warming up even in cold
weather.

o The electronic fuel injection system
permits ihe supply of the optimum
fuel quantity for each cylinder even
at lower temperatures, thus greatly
improving the startabiity of the
engine.

o The electronic fuel injection system
provides superior transient response
characteristics for the engine with-
out causing engine breathing or any
other engine trouble.

e Since the fuel pressure is always
maintained at a level of 2.55
kg/cm? (36.3 psi), no vapor lock
occurs in this engine. This also gives
the engine superior heat resistance.
The signal detector section of the
electronic fuel injection system
employs various types of sensofs as
indicated below.

{1}  Air flow meter

(2) Ignition coil negative terminal

revolution trigger signal

{3) Throttle valve switch

{4) Water temperature sensor

(5) Air temperature sensor

(6) Thermotime switch

(7) Starting swilch
The essential element of this elec-

tronic fuel injection system is the air
flow meter which is mounted between
the air cleaner and throttle chamber. It
measures directly the quantity of in-
take air, and the injector open-valve
time period is determined on the basis
of the quantity of intake air required
for one rotation of the engine.

Since this electronic fuel injection
system directly measures the air flow
rate, it is also called the “L-Jetronic
system”, the “L" being taken from the
German “Luft” (air).

[I. ELECTRONIC
FUEL INJECTION
SYSTEM OPERATION
The following Figure EF-3 is an
EF-3
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,,,,,,,, EF-1

outline of operation of each com-
ponent of Lhe electronic fuel injection
system.,

1. Fuel system
(t) Fuel flow

Fuel is sucked from the fuel tank
into the fuel pump, from which it is
discharged under pressure. As it flows
through the mechanical fuel damper,
pulsation in the fuel flow is damped.
Then, the fuel is filtered in the fuel
filter, goes through the fuel line, and is
injected into the intake manifold cyl-
inder branch from the injector.

Surplus fuel is led through the
pressure regulator and is returned to
the fuel tank, The pressure regulator
controls the fuel pressure in such a
manner that the pressure difference
between the fuel pressure and the
intake manifold vacuum is always 2.55
kgfem? (36.3 psi). During starting
operation ol the engine when the
cooling water temperature is below the
specification, th€ cold start valve is
actuateq by the thermotime switch to
increase the quantity of fuel.

Note: For the specified temperature
of cooling water, see the “Thermo-
time Switch” on page EF-14.

(2) Fuel injection system

The fuel injection system provides
simultaneous injection of fuel into the
intake manifold for all cylinders. Injec-
tion of fuel occurs at each rotation of
the engine, and the injected amount of
fuel per injection is half the quantity
required for one cycle operation of the
engine. The ignition signal of the
ignition coil is uwtilized for - correct
injection of fuel. In this case, the
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signal from the ignition coil does not
specify the timing for injection. It
specifiecs the frequency of injections
only, since the injection uming s
always set 10 be constant,

2. Air flow system

Intake air from the air cleaner is
metered at the air flow meter, flows
through the throttle chamber and into
the intake manifold, and then flows
through each intake manifold branch
into the cylinder. Air flow during

driving is controlled by the throtile
valve located in the throttle chamber.
Duting idling operation, the throttiz
valve is 1n the almost closed position,
and the air is led through the bypass
port mounled to the throttle chamber.
In this case, the quantily of suction air
is adjusted by means of the idle speed
adjusting screw. During warmiug-up
operation, the air ilow is bypassed
through the air regulator to increase
engine rpm.

EF-4
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[II. ELECTRONIC
CONTROL SYSTEM

(1) Input signal of control unit
An electrical signal from each sen-

sor is introduced into the control unit
for computation. The open-valve time
period of the injector is controlled by
the duration of the pulse computed in
the control unit.

Input signals to the control unil are
as follows:

Input Sensor [tem to be monitored
A Air flow meter Quantity of intake air
Ignition coil _
B B . Engine rpm
negative terminal
Opening of throttle valve
C Throttle valve switch {Correction of “idle” & “lull” enrichment, “alter idle” enrichment at
low water temperature, and fuel cutling operation during coasting)
Temperature of cooling water
D Waltcr temperature sensor (Correction of “‘water temperature”, “after starl’” and “after idle”
enrichment)
. Temperature of intake air
E Air temperature sensar P . . , ‘, ,
(Correction of “intake air temperature™ enrichment)
. . rii i
F Starting switch Starting F)peral:f)n y . “ B
{Correction of “start” enrichment and “after start” envichment)

(2) Output signal

G: Qutput of control unit
open-valve pulse sipnal from
control unit to injector.

H: Signal  from  thermotime
switch 10 cold start valve.

When the cooling water tempera-
ture is lower than the specification®,
the bimetal contact in the tlermotime
switch remains in the ON position. At

this switch position, if the ignition
swilch is turned to the START posi-
tion, electric current is supplied from
the battery for operation of the cold
start valve, When the cooling water
temperature is above the specification,
the bimetal contact is in the OFF
position. In this case, even if the
ignition switch is turned to the
START position, the cold start valve
will not be actuated.

EF-8

Input signals to the control unit.

Asterisk(*): For the specified temper-
ature of cooling water, see the
“Thermotime Switch™ on page
EF-13.

{3) Battery voltage

Battery voltage is applied to the
solid line in Figure EF-4,
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V. FUEL INJECTION
PULSE

1. Generation of injection
pulse in control unit

Figure EF-5 shows the control unit
block diagram. The funclion of major
elements in the control unit is
described as follows:

(1 1,

Upon rteceiving revolution trigger
signal (1) from the ignition coil nega-
tive terminal, the ICI carrics out wave
form shaping (2) and frequency con-
version (3) operation and issues injec-
tion timing signal for each rotation of
the engine.

(2) 1C,

Upon receiving the uming signal

(engine rpm signal) from the 1C, and

the signal {intake air flow signal) from
the air flow meter, the IC, computes
the base pulse Tp utilizing the charge-
discharge characteristics of condenser,
The IC, also carries out correction to
the “start” enrichment using the signal
from the starter.

(3) IC,

In the IC4 enrichment are added to
the base pulse Tp determined in the
IC, depending on the signals sent from
the sensors. The input for the multi-
vibrator (§) includes the base pulse
(Tp), water temperature signal, intake
air temperature signal, throttle valve
switch signal and starting switch signal,
and the output is a corrected pulse
(Tq) of the base pulse (Tp). The
multi-vibrator (8 issues the voltage
correction pulse (Ts) which corrects
delay in the mechanical response of

EF-8

the injector. The voltage correction
pulse (Ts) is determined by the battery
voltage signal. In the logic circuit of
the [C,, the base pulse {Tp), correc-
tion pulse (Tq) and voltage correction
pulse (Ts) are combined to form a
summation pulse (Tg = Tp+ Tq + Ts),
which in turn is sent to the power
amplifier in the next stage.
(4)  Power amplitier

The power amplifier amplifies the
summation pulse (Tg) generated in the
IC, and sends it to the injector. The
actual open-valve time period of the
injector is “Tg — Ts = Tp + Tq", since
the delay in mechanical response (Ts}
is inherent in the injector operation.
This actual open-valve time period is
called the “effective injection pulse
(Te=Tp+ Tq)".
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2. Correction of fuel enrichment

Figure EF:8 shows the model dia-
gram of fuel enrichment correction.
(1) Enrichiment in starting, idling
and driving operations.

1) *Cold start valve” enrichment

The cold start valve operates when
the starting switch and thermotime
switch have been turmed ON, and
injects fuel into the intake manifold.
2)  “Hdle” enrichment

When the engine is idling, that is,
when the accelerator pedal is not
depressed, the idling switch directly
coupled to the throttle valve is ON to
provide additional fuel injection.

3) “Start” enrichment

When the starting switch is ON
during cranking operétion, a constant
amount of fuel is increased irrespective
of the cooling water temperature.

4) ‘*“After start” enrichment

When the starting switch is turned
OFF .after cranking operation, the
“start” enrichment becomes zero. The
“after start” enrichment is provided to
compensate for this sudden decrease in
fuel quantity. The “after start” enrich-
ment decreases ‘gradually as time pas-
ses, finally becoming zero.

5) ‘*“Afteridle” enrichment

The “after idle” enrichment pro-
vides smooth acceleration when the ac-
celerator pedal is depressed to start the
vehicle. This enrichment is effective
only in cold weather and attenuated in
a short periad of time,
6) “Full” enrichiment

The *full” enrichment -provides
smooth full throttle driving perfor-
mance when the throttle valve opening
is more ‘than 30°. With this enrich-
ment, about 27% of fuel is increased
from the level determined by the base
pulse.
(2) Correction by cooling water
temperature.

Fuel is increased according to the
cooling water temperature monitored
by the cooling water temperature sen-
sor. The increased amount of fuel is
constant when the cooling water tem-
perature is above 70°C (158°F).
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EF345
Fig. EF-6 qurecu‘on by. cooling
water temperature
(3) ' Correction by intake air temper- monitored by the intake air tempera-
ature. ture sensor. The increased amount of
Fuel injection is increased accord- fuel is constant when the intake air
ing to the intake air temperature temperature is above 20°C (68°F).
P
>
(1]
Q
£
I
’_
Q
3
i
7
i
o
a
1.0
| |

— | |
-20 0 - 20 40
INTAKE AIR TEMPERATURE (°C)
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Fig. EF-7 Correction by inloke
air temperature

EF-10
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1] "
IDLE” ENRICHMENT
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Fig‘ EF-§ Correction of fuel enrichment
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3. Fuel cut

FUEL INJECTION STORS

7777777777,

2,800 rpm [ UEL INJECTION RECOVER

3,200 rpm

800 rpm
IDLING e

EF 348
Rig EF-3 Fuel cul

Fuel cut is accomplished during
deceleration when the engine does not
require fuel.

The above chart shows the relation-
ship between engine rpm and fuel cut
range.

When engine speed is above 3,200
rpm and throttle valve idle switch
contacts are closed (that is, accelerator
pedal is released), fuel injection does
not take place; when engine speed
drops below 2,800 rpm, fuel cut is
released and fuel injection recom-
mences.

2. Air flow meter

HELICAL SPRIMG

FLAP ASSEMBLY

FROM AR CUEANER

AR, TEMPERATIRE ssuson/ %

FUEL PUMP CONTACT POMT

The injection of fuel provides
smooth engine idling without stopping
the engine.

Fuel cut is not accomplished during
deceleration when engine rpm is below
3,200 rpm.

V. ELECTRONIC FUEL
INJECTION SYSTEM
COMPONENT PARTS

1. Control unit

EF349
Fig. EF-10 Conitrof unit

LASE

70 INTAKE MAHFDLE

The control unit is mounted on a
bracket on the driver seat side dash
panel. 1t is connected to the electronic
fuel tnjection harness by means of a
multi-connector, and the electronic
fuel injection harness is connected to
other sensors.

The essential role of the cantrol
unit is to generate a pulse. Upon
recetving an electrical signal I'rom each
sensor, the control unit generates a
pulse whose duration (injector open-
valve time period) is controlled to
provide an optimum quantity of fuel
according to the engine characteristics.

The control unit consisls mainly of
three integrated circuits formed on the
printed circuit board. This construc-
tion provides superior control unut
relizbility.

POTENTIOMETER

i

]

AR TEMPERATURE SENSOR

D

- e
FUEL FUMP CONTACT POINT
. - ]

o~ TERMINAL NUMEER

e e

/ Y
g j POTENTIQMETER

TO ELECTRONIC FLEL INUECTION HARMNESS

EF350

Fig EF-11 Ailr flow meter
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The air flow meler measures the
quantity of (ntake air, and sends a

signal to the control unit so that the’

base pulse widih can be determined
[or correct fuel injection by the injec-
tor. The air flow meter is provided
with a tlap in the air passage. As the
air flows through the passage, the flap
rotates and its angle of rotation is
clectronically monitored to count the
air flow rate.

More specifically, the angle of rota-
tion of the flap is monitored by a
potentiometer provided inside as a
potential difference U. A circuit dia-

& TERMINAL

gram of the potentiometer is shown in
Figure EF-12. When the flap deflects
along with a change in the intake air
flow rate, the terminal (7) mounted to
the flap shaft slides on the variable
resistor R from R1 te R9, causing the
voltage across terminals (7) and (§) to
change.

A constant voltage Ugp (battery
voltage) is applied across terminals (§)
and (). Then the air flow rate is
canverted into the voltage ratio signal
U;’UB, which in turn is sent to the
control unit for computation.

—_—

)
®

@

55— .'

U

3

S)

®©

() TERMINAL

G

—_—
L

CONSTRUCTION OF AIR FLOW

The flap is able 1o rotate to an
angle where an equilibrium can be
maintained between ihe air Mlow pres-
sure and the return torque of the coil
spring. The damper chamber and com-
pensating plate are provided as a
damper for the flap so that the flap
will not be disturbed by pulsation in
manifold vacuum during operation.

The compensating plate is interlink-
ed with the flap, and as the flap
rotates, the compensating plate rotates
in the damper chamber keeping a very
small clearance between the chamber
wall. .

During idling operation when the
amount of intake air is extremely
small, the air flows parallel with the
flap through the bypass port so that
the specified intake air flow can be
provided correctly.

The bypass port has been factory-
adjusted before shipment, and no ad-

METER

EF351

Fig. EF-12 Airflow meler polentiometer

justment is allowed in the field.

The fuel pump relay contact is
provided in the potentiometer section
of the air flow meter. This contact
remains in the OFF position when the
flap is not actuated. 1t turns ON when
the flap turns 87, and allows electric
current to flow through the fuel pump
relay for driving the fuel pump. This
construction provides superior safety
to the system, as the fuel pump will
stop operation if accidental engine
stalling should oceur during driving.

3. Air temperature sensor

The air temperature sensor, built
into the air (low meter, monitors
change in the intake air temperature
and transmits a signal to control fuel
injection in responge to the varying
pu-lsc duration.

EF-13

The temperature sensing unit em-
ploys a thermister which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mister decreases in response la the air
temperature rise.

Alr lemperature

SERSOT EF354

Fig. EF-13 Air temperafure sensor

4. Water temperature sensor

The water temperature sensor, built
into the thermostat housing, monitors
change in cooling water temperature
and transmits a signal for the fuel
enrichment to change the pulse dura-
tion during the warm-up period.

The temperature sensing unil em-
ploys a thermister which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mister decrcases in response 1o the
waler temperdture rise.

EF483
Fig. EF-14 Water temperature sensor

5. Thermotime switch

The thermotime switch is built ino
the thermostat housing.

EF484
Fig. EF-15 Thermotime switch
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The ' operating principle of the
switch is as shown in the charl in
Figure EF-16.

1| Contacl points
2 Bimetal
3 Heater

4 Plunger
5 Cold start valve

EF312

Fig. EF-16 Qperating principle of
thermotime switch

A harness is connected to the cold
start valve from the thermotime
switch., The bimetal contact in the
thermotime switch opens or closes
depending on the cooling water tem-
perature, and sends a signal to the cold
start valve so that an additional
amount of fuel can be injected for
cranking operation of the engine when
the cooling water temperature is below
specification 14 to 22°C (57 to 71°F).

The thermotine switch is ON when
the cooling water temperature is below
specification. This implies, however,
that repeated operation of the ignition
switch may result in excessively thick
mixture and consequent troubles in
engine operation. To prevent this, the
bimetal is equipped with a heater.
Electric current flows through the
heater while the ignition switch is in
the start position, and warms up the
bimetal. Through repeated operalion
of the ignition switch, then, the bi-
metal is sufficiently warmed up to
open the thermotime switch, thus
stopping excessive injection of fuel
from the cold start valve,

The temperature at which the bi-
metal contact turns ON or OFF can be
changed within the range of 14 to
22°C (57 to 72°F).

6. Coild start valve

The cold start valve operates on the
electromagnetic  principle. It causes
fuel 10 be injected into the intake
manifold independently of the injector
operation so that the engine can be
eranked smoothly during cold weath-
er.

Electric terminal
N L

Swirl type nozzle

Magnet coll
Sheet valve
Fuel inlet

R

Fan
4

] ap”

Section A-A
Al
EF310

Fig. EF-17 Sectional view of cold start vaive

To improve fuel-air mixing at lower
temperatures, the cold start valve em-
ploys a swirl type nozzle which has a
turn chamber at the end. With this
construction, fuel is injected at an
angle of 90° and better atomization of
fuel can be obtained.

7. Electronic fuel injection
relay

The relay is located at the side dash
on the driver’s side. It is made up of
two sections—the main relay section
and the fuel pump relay section. The
main relay section serves to actuate
the electronic fuel injection system
through the ignition switch, and the
fuel pump relay section to actuate the
fuel pump and air regulator. These two
relays are incorporated into a compact
case. (See Figure EF-18).

o
d
f.___’) "'--
/ i e SRS EF356
Fig. EF-18 Electronic fuel injection
relay

8. Throttle valve switch

The throttle valve switch is attach-
ed to the throttle chamber and
actuates in response to accelerator
pedal movement. This switch has two
sets of contact points. One set
monitors the idle position and the
other set monitors full throttle posi-
tion,

The idle contacts close when the
throttle valve is positioned at idle and
open when it is at any other position.

T “Throttle valve switch

—

The full throttle contacts close only
when the throttle valve is positioned at
full throttle (or more than 30 degree
opening of the throtile valve). The
contacts are open while the throttle
valve is at any other position.

The idle switch compensates for
enrichment during idle and after idle,

EF-14

EF 485
Fig. EF-19 Throttle valve switch

sends fuel cut signal. The full throttle

switch compensates for enrichment in
full throttle.

9. Dropping resistor

The dropping resistor is mounted
near the washer tank. It can be seen by
opening the L.H. inspection lid.
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7. EF313
Fig. EF-20 Dropping resistor

The dropping resistor is provided to

fuel tank and right rear wheel. The
pump employs a wet type construc-
tion where a vane pump with roller is
directly coupled to a motor filled with
fuel. This construction  provides
superior coupling characteristics be-
tween the pump and motor, and
greater safety in case of fire.

The relief valve in the pump is
designed to open when the pressure in
the fuel line rises over 3 to 4.5 kg;’crn2
(43 to 64 psi) due to trouble in the
pressure system,

operation, the fuel pump is actuated
irrespective of the position of the air
flow meter contact point. After start-
ing the engine (the ignition switch is
ON), the air flow meter contact turns
ON through rotation of the engine,
thereby actuating the fuel pump, If
engine stalls for some reason, the air
flow meter contact is turned OFF, and
the fuel pump is stopped, though the
ignition switch remains in the ON
position. In this manner, fuel supply is
cut off for safety purposes when the

reduce electric - current  flowing The check valve prevents abrupt engine  accidentally stops during
through the injector and control unit, drop of pressure in the fuel pipe when driving,
stopping the engine.
10. Fuel pump When the ignition switch is turned
The fuel pump is mounted near the to the START position for cranking
Fuel pump operation chan
IGN. SW. Position
A.F M. Contact Points Fuel Pump
OFF ON Start
-~ - X QFF Actuated
- X ON Actuated
- X - OFF Unactuated
X - - ON Unactuated
X - - OFF Unactuated
X: IGN. SW. positions
Outlet
——— Normal flow
o= == = = Relief valve actuated due to
clogeed discharge line. I
3
@
/
TR i LA,
IS =V o
Inlet —= 5
1 Motor
2 Pump
3 Relief valve
4 Check valve
EF314

EF-15

Fig. EF-21 Sectionagl view of fuel pump




Engine Fuel

11. Fuel damper

Pig. EF-22 Sectional view of
fuel damper

The canstruction of the fuel
damper is shown in Figure EF-22. The
fue! damper is provided to suppress
pulsation in fuel flow discharged from
the fuel pump. No adjustment is allow-
ed on this damper.

12. Pressure regulator

The pressure regulator controls the
pressure of fuel so that a pressure
difference of 2.55 kgfem? (36.3 psi)
can be maintained between the fuel
pressure and intake vacuum. This con-
stant differential pressure provides

optimum fuel injection in every mode
of engine operation.
To inlake manifold

1 [Fuel chamber
2 Spring chamber

3 Diaphragm EF316

Fig. EF-23 Sectional vigw of

pressure regulator

When the intake manifold vacuum
becomes large enough to overcome the
diaphragm spring force as combined
with the fuel pressure at the pressure
line, the diaphragm becomes empiy oh
the intake:side. This opens the return-
side portl la allow fuel to flow to Lhe
tank for reducing fuel pressure,

If fuel pressure is higher than the
intake manifold vacuum by 2.55
kg,;'cm2 (36.3 psi), the dizphragm
returns 1o i1s original position by
means of spring [orce, and closes the
return port.

In this manner, the pressure regula-
tor maintains the -fuel pressure in the

fuel Jine 2.55 kgfem? (36.3 psi) higher
than the pressure in the intake mani-
fold.

13. Fuel filter

The fuel filter is mounted on the
right hand side of the engine compart-
ment, near the canister.

Fig. EF-24 Fuel filter

The filter paper type element must
be replaced according to the periodic
mainterance schedulel together with
the tilter body as an assembly.

14. Injector
The injector is mounted on the
branch portion of Lhe intake manifold.

it receives the pulse signal from the
control unit, and injects the fuel to-
ward the intake valve in the cylinder
head.

EF318
Fig. EF-25 [njector

The injector operates on the
solenoid valve principle. When a
driving pulse is applied to the coll built
into the injector, the plunger is pulled
inte the solencid, thereby opening the
needle valve for fuel injection. The
quantily of injected fuel is in propor-
tion to the duration of the pulse
applied from the control unit.

Nozzie

ol R

Filter

15. Air regulator

The air regulator bypasses the
throttle valve to control the quantity
of air for increasing the engine idling
speed when starting the engine at an
underhood  temperature  of  below
80°C (176°F).

A bimetal and a heater are built
into the air regulator. When the igni-
tion switch is turned to the START
position or engine running, electric
current flows through the heater, and
the bimetal, as it is heated by the
heater, begins to move and closes the
air passage in a few minutes. The air
passage remains closed until the engine

EF-18

Relurn spring
Flectric terminal 7 Needle valve

5 Magnet coil
6 Core

EF538

Fig. EF-26 Seclional view of injector

is stopped and the underhoed air
temperature drops to below 80°C
(176°F).

I Bimetal 4 Heater
2 Shulter S Electric terminal
3 Sleeve EF320

Fig. EF-27 Sectional view of
air regulotor
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Direction of bimetal movement with

increasing lemperature

25

5

=)
{

3
/’

&

Air Mlow of air regulator (CFM)™

|
Air flow of air regulator (CFM]*
-]
z

i

Air flow area at 209C ¢68°F) ambient

16. Throttle chamber

The throttle chamber, located be-
tween the intake manifold and air flow
meter, is equipped with a valve. This
valve controls the intake air flow in
response to accelerator pedal move-
meni. The rotary shalt of this valve 1§
connected to the throtile valve switch.

This valve remains closed during
engine idling, and the air required fot
idling passes through the bypass port
into the intake manifold. Idle adjust-
ment is made by the idle speed adjust-
ing screw located in the bypass port.
There is another bypass line in this
throttle chamber to pass sufficient air
through the air regulator into the
intake manifold when 2 cold engine is
started,

17. Harness

One wiring harness is used to con-
nect lines between the control unit
and the related major units.

The harness from the 35-pin con-
nector connected to the control unit is
combined wiih the relay harness at the
side dash on the driver’s side and runs
to the engine compartment where it is
combined with the dropping resistor
harness, From the engine compari-
ment, the harness runs to various
units; the air flow meter, air tempera-
iure sensor, throtile valve switch, air
regulator, injector, cold start valve,
etc.

Connectors are used only in the line

! s v
N #| [

N e "

I_ o o 9
z ‘. " 20 o 20 w0 0 %0 100,
TIME (mimnutes) ] =5 .:;o |;o :iT r

Atmospheric temperature at engine starting
Aslerisk Mark (*) CFM: Cubic feet per minutes
EF486

Fig. EF-28 Air regulator characteristic curve

EF537

Throttle ¢chamber
Fig. EF-29 Throttle chamber

Fusible link

EF487
Fig. EF-30 Electronic fuel injection harness

between the 35-pin connector and
water temperature sensor, and be-

EF-17

tween the cold start valve and thermo-
time switch.
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TROUBLE DIAGNOSES

The electronic fuel injection system
must be checked in accordance with
the troubleshooting chart. When using
this chart, make sure that the ignition
system, battery and transistor ignition
system are all in good condition.

In the troubleshooting chart,
trouble phenomena are listed vertically
while the inspection items are arranged

horizontally. The items which must be
checked are marked with an “o” for
each trouble phenomenon. Proceed
from left to right in the inspection
item section.

Check the harness connector for
correct insertion.

Then, check the harness together
with the unit for continuity. A conti-

nuity test on the harness may be
carried out on the 35-pole pin of the
control unit and other necessary por-
tions with a circuit tester,

Inspection procedure (Proceed ftom left to right)

L i Harness Control unit Cold starl. | Air regulator
itemn = Fuel pump . . ]
Trouble continuily s g operalion at Injector valve system system Relay
test (together cranking sound condition condition
phenomenon : 1
with unit)
Engine can not be started 0 Q 0 0 0] G
Engine stalls 0 O 0 0 0 *2 O
Lack of power ¢] o
Engine breather 0O
Unstable During warming-up O 0 O
idling After warming-up o] o
Higher idling speed O 0
Running-cn or dieseling
Back fire 0
Aler fire 0O
Abnormal fuel consumption g 0
*1  Check this item when trouble
occurs in cold weather only.
*2  Check this item when trouble

EF-18

occurs during warming-up.



Engine Fuel

If a continnity test on an affected
harness does not slove the problem,
proceed 1o check by following the
inspection items listed in the chart
from left to right.

[f any abnormality is found in any
inspection item, refer to the “INSPEC-
TION” section and carry out further
inspection following the procedures
described therein. In some cases, the
description of an inspection ilem over-

laps that of the preceding item. In
such case, the overlapping description
of the present inspection item may be
omitted.

Note that any component pact of
the electronic fuel injection system
must be replaced as an assembly if it is
found to be faulty, since no repairing
is allowed.

Fuel
Air flow meter s
Control unit Waler ternp. | Air lemp. 3 Leakage
5 . SeTISOT Sensor valve switet Fuel
replacement Flap Resistance i - ot ;
operation | measurement | oo ance T continuity External Injector pEe
measurement | measurement tast Cold slatt test
appearasice ey
Q 0 o] 0] 0 0
(8] (6] 0 0 4] 0
o] 0 0 ] 0
0 0 0 0
0 0 o] 0 0
0 O 0] 0
0
0 O 0 o 0 O
0 O 0 6] 0 0
0 4] 0 0 Q O

EF-19

Fig. EF-31 Trouble diagnoses chart
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INSPECTION
DESCRIPTION

(1) Checks before inspection

Before attempting any test, check
the following items to ensure that
nothing has been overlooked.

e All harness connectors (especially
the 35-pin coupler and air flow
meter connector) are securely in
place.

Connector terminals are free from

corrosion and deformation.

e Since the electronic fuel injection
system accurately meters the intake
air flow through an air flow meter,
even a slight air leak will cause an
improper air-fuel ratio, resulting in
faulty engine operation due to ex-
cessive air,

For this reason, a thorough inspec-

tion for leaks should be made at the

oil filler cap, dipstick, blow-by
hoses, air flow meter to throttle
chamber air duct, etc.

{2) Inspection instructions
Before checking the electronic fuel
injection system, be sure to observe
the instructions below. Failure to do
so could result in damage to the
control unit or cause fuel line leakage.
(a) Before starting the engine, make
sure that all electronic fuel injection
harness connectors are firmly in place.

When connecting or disconnecting
electronic fuel injection harness con-
nector to or from any electronic fuel
injection unit, ensure that the ignition
switch is in the OFF position or that
the negative battery terminal is discon-
nected. Reroving and installing these
connectors with the ignition switch
left in the ON position will damage
control unit.

{(b) Replace hoses if they are de-
formed, scratched or chafed.

(¢) Do not reuse hose clamps after
removal. Note that all hose clamps
except those used on the injector
positions are 15 mm (0.59] in). Each
clamp has a size mark on it.

(d) Do not allow unburned fuel to
discharge from injectors and cold start
valve while the engine is at rest. Doing
so will cause a rich air-fuel mixture
ratio, which in turn will deteriorate
the «catalytic converter when the
engine 1s started.

(3) Idle adjustment

On engines equipped with the elec-
tronic fuel injection system, air-fuel
mixture ratio adjustments cannot be
made; only engine speed can be ad-
justed. Consequently, measurement of
CO and HC percentage is not necessary
when making idling adjustment.

EF-20

However, when measuring CO per-
centage to check idling operation,
make sure that CO percentage is below
1.0 percent.

When inspecting the catalytic con-
verter for deterioration, HC and CO
perceniage must also be measured.

CONTINUITY CHECK

Circuit tester (Test
equipment required)

Description

It is not necessary to conduct a
harness continuity check on the entire
electronic  fuel injection  system.
Simply locate the pertinent trouble
source on the left in the following
lable and conduct an inspeclion as
denoted by the check itern number
shown on the opposite side.

To find what is denoted by the
check item number, refer to the at-
tached lable and to the same check
item number given in the service
manual. Do not touch the circuit
tester probe to any unnccessary pin on
the 35-pin connector. Doing so ¢ould
cause damage to the connector ter-
minal,
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Connector and harness continuity check

Condition

Check item number

Engine will not start

1~ (3),(5),(6), (7), (8), (9)
2-(1),(2)(3)
3-(1).3)

Engine stalls

L—(3),(5).(6), (7)., (8). (9
2-(1),@.0)

Lack of power

1= (1), (2}, 3), (4), (6).(8)
2-(1(2), 3

Engine breathes

-1, .03

During warm-up

idling unstable

I = (1), (3),{4). (5), (6), (8), (9)
2-(1),(2), (3)
I-(2)

After warm-up

L= (1), (3), (4, (5), (6),(8). (%)
2-(1),(2).3)

Higher idling speed

I

Running on or dieseling

e 1—(1),(2),(3),(4), (6)

Backfire 2-(1),(2), (3

1= (1), (2),3) (4), (6)
Afterfire 2-(3)

3-(1)

= (i)! (2}1 (3)! (4)9 (6)! (8)
Abnormal fuel consumption 2—(3)

3-(2)

1. Continuity check using an
ohmmeter

Notes:

a. Before disconnecting 35-pin con-
nector of the control unit, discon-
nect ground cable from battery.

b. Set circuit tester in the OHM “R”
range.

EF 360

Fig. EF-32 Check at 35-pin connector ("R’ range}

EF.21




Engine Fuel

(1) Throttle wvalve switch: Idle
switch
® Make sure that throttle valve switch

connector is securely connected in

place.
e Check continuity between ter-
minals @) and (8.
*Test results
e Continuity exists .......... OK
e Continuity does not exist . .. N.G.

*If test results are **N.G."”, proceed
as follows:

# Check the circuit indicated by large
solid lines in Figure EF-35.

(2} Throttle valve switch: Full

switch

@ Make sure that throttle valve switch
connector is securely connected in
place.

e With accelerator pedal fully depres-
sed, check continuity between ter-

minals (3) and (8.

*Test results
e Continuity exists .......... OK
¢ Continuity does notexist . .. N.G.

*1f test results are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-36.

(3) Air flow meter

¢ Make sure that air flow meter con-
nector is securely connected in
place.

3A) Continuity check between ter-

minals (§) and (8)
o Check continuity between ter-

minals (6> and (8).
*Test results
e Continuity exists .......... 0K
e Continuity does not exist . . . N.G.
*If test results are “N.G.”, proceed
as follows:
e Check the circuit indicated by large
solid lines in Figure EF-37.

3B) Continuity check between ter-
minals (7) and (8).

. Use the same procedure as in step
3A, and check continuity between
terminals (7 and (8). Refer to Figure
BF-38 for circuit details.

3C} Continuity check between ter-
minals (g} and (9).

Use the same procedure as in step
3A, and check continuity between

terminals (8) and {9) . Refer to Figure
EF-39 for circuit details.

(4) Air temperature sensor

e Make sure that air flow meter con-
nector is securely connected in
place

o Check continuity between ter-
minals (8} and @) .
*Test results

o Continuity exists .,........ OK

o Continuity does not exist . .. N.G.
*If test resvlts are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-40.

(§) Fuel pump contact points

e Disconnect rubber hose in the line
between air cleaner and air flow
meter.

o Make sure that air flow meler con-
nector is securely connected in
place.

o Depress air flow meter flap, and
check continuity between terminals

(0 and @§.

*Test results

Continuity exists ........., OK
o Continuity does not exist ... N.G.

*If test results are “N.G.” proceed
as follows:

¢ Check the circuit indicated by large
solid lines in Figure EF-4].

(6) Water temperature sensor

e Make sure that water temperature
sensor connector is securely con-
nected in place.

o Make sure that ground lead wire is
properly grounded.

e Check continuity between terminal
(® and body metal.
*Test results

e Continuity exists .......... OK

e Continuity does not exist ... N.G.
*If test results are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-42,

(7) Electronic fuel injection relay:

Fuel pump relay

s Make sure that relay connector is
securely connecled in place.

e Check continuily between terminal
@0 and body metal.
*Test results

e Continuity exists .. ........ OK

EF-22

e Continuity does not exist . .. N.G.
*1f test results are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-43.

(8)  Air regulator and fuel pump

e Make sure that air regulator and
relay connectors are securely con-
nected in place.

s Make sure that fuel pump harness is
securely connected to fuel pump
terminal.

e Check continuity between terminal
@9 and body metal.

*Test results

e Continuity exists ....... ... OK

s Continuity does not exist ... N.G.
*If test results are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-44.

(9) Ground cireuit

e Make sure that ground connector is
securely connected in place.

# Check all ground flines to ensure
that they are properly grounded.

9A) Continuity check between ter-

minal (5) and body metal

e Check continuity between terminal
{5 and body metal.
*Test results

e Continuity exists .......... OK

e Continuity does not exist , .. N.G.
*1f test results are “N.C.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EI--45.

9B) Continuity check between ter-
minal 4§ and body metal

Use the same procedure as in step
9A, and check continuity belween
terminal 48 and body metal.

Refer to Figure EF-46 for circuit
details.

9C) Continvity check belween ter-
minal §7) and body metal

Use the same procedure as in step
9A, and check continuity between
terminal (7 and body metal.

Refer to Figure EF-47 for circuit
details.

9D) Continuity check beiween tor-
minal 3% and body metal
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Use the same procedure as in step
9A, and check continuity between
terminal 35 and body metal.

Refer to Figure EF-48 for circuit
details,

2, Continuity check using a
voltmeter (1)

Notes:

a. Set circuit tester in the DC YOLT
(DC “V""} range.

b. Connect negative terminal of volt-
meter to body metal with a lead
wire,

c, If tests check out “N.G.”, be sure
to turn off the ignition switch and
to disconnect battery ground cable
before tracing the circuit.

EF361

Fig. EF-33 Chech at 35-pin connector ("'V" range)

(1) Revolution trigger signal

e Make sure that ignition coil connec-
tor is securely connected in place.

e Turn ignition switch to the “ON"
position.

e Contact terminal (I) with positive
lead wire of voltmeter,
*Test results

¢ Voltmeter reading indicates power
ling voltage ............... QK

e Voltmeter reading does not
indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

e Turn ignition switch Lo the “OFF”
position.

o Check the circuit indicated by large
solid lines in Figure EF-49.

{(2) Power line circuit

s Make sure that relay connector and
4-pin connector are securely con-
nected in place.

e Turn ignition swilch to the “ON”
position.

¢ Contact terminal ([§ with positive
lead of volimeter.,
*Test results

s Voltmeter reading indicates power
linevoltage ............... OK

s Voltmeter reading does not
indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

e Turn ignition swiich to the “OFF”
position.

e Check the circuit indicated by large
solid and dotted lines in Figure
EF-50.

(3) Injector and dropping resistor

¢ Make sure that injector, dropping
resistor and relay, and 4-pin con-
nector are securely connected in
place.

34) Terminal (% (Cylinder “4”)

e Turn ignition switch to the “ON”
position.

e Contact terminal §& with positive
lead wire of voltmeter.
*Test results

e Voltmeter reading indicates power
line voitage ... ............ OK

e Voltmeter reading does not
indicate power line voliage .. N.G.
*If test results are “N.G.”, proceed

EF-23

as follaws:

o Turn ignition switch to the “OFF”
position.

o Check the circuit indicated by large
solid and dotted lines in Figure
EF-51.

3B) Terminal @9 (Cylinder “1™)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @3 and ground.
Refer to Figure EF-52 for circuit
details.

3C) Terminal @0 (Cylinder “57)
Use the same procedure as in step
3A, and take veoltmeter reading be-
tween terminal @9 and ground,
Refer to Figure EF-53 for circuit
details.

3D) Terminal &) (Cylinder “*6™)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @1} and ground.
Refer to Figure EF-54 for circuit
details.

3E) Terminal 32 (Cylinder *3”)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal §2 and ground.
Refer to Figure EF-55 for circuit
details.

3F) Terminal @3 (Cylinder “2)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @3 and ground.
Refer to Figure EF-56 for circuit
details.

3. Continuity check using a
voltmeter (2)

Notes:

a. Set circuit tester in the DC VOLT
(DC V") range.

b. Connect negative terminal of circuit
tester to body metal with a lead
wire,

c. If test results check out “N.G.”, be
sure to turn off the ignition switch
and to disconnect battery ground
cable before tracing the circuit.

d. Disconnect lead wire from terminal
“8” of starter motor.

e. Disconnect cold start valve harness
connector.
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(1)  Starter signal
- Make sure that relay connector and

4-pin connector are securely con-
nected in place.

Turn ignition switch to the
"START" position.

Contact terminal @) with positive
lead wire of voltmeter.

*Test results

Voltmeter reading indicates power
line voltage .............. OK
Voltmeter reading does not

indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

Turn ignition switch to the “OFF”’
position.

Check the circuit indicated by Jarge

-solid lines in Figure EF-57.

(2)  Adr regulator
e Make sure that air regulator, relay

and 4-pin connéctor are securely
connected in place.

Turn  ignition switch to the
“START" position.

Contact terminal @4 with positive
lead wire of voltmeter.

*Test results

e Voltmeter reading indicates power
line voltage .. ............. OK

e Voltmeter reading does not
indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

o Turn ignition switch to the “QFF”
position.

s Check the circuit indicated by large
solid and dotted lines in Figure
EF-58.

(3} Cold start valve and thermotime

switch

e Disconnect thermotime switch con-
nector.

e Short circuit two pins of thermo-
lime switch harness connector,

/_—‘\//

— xikg\fa»ﬁf N

1?;_

* Thermotime :.wndr
harness connector

Fig. EF-34 Thermotime switch harness
connector short circuil

EF-24

Make sure that relay connector is
securely connected in place.

Turn  ignition  switch tn  the
“START” position.

Contact terminal @) with positive
lead wire of voltmeter.

*Test results

Yoltmeter reading indicates power
line voltage . .............. OK
Voltmeter reading does not

indicate power line voltage .. N.G.
*If test results are “M.G.”, proceed
as follows:

Turn ignition switch to the “OFF"
position.

Check the circuit indicated by large
solid lines in Figure EF-59.
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CHECKING FUNCTIONAL
PARTS

1. Control unit

This inspection employs a
miniature lamp to check whether or
nat the open-valve pulse for cranking
the engine is applied to the injector
when the engine fails to start. To
check, connect a miniature lamp to
the harness-side connector of the injec-
tor, and crank the engine. If the lamp
flashes due to pulse voltage applied to
the injector, the control unpit is
normal. Since two different power
transistors are used {one is for No. 1,
2, and 3 cylinders, and the other is for
No. 4, §, and 6 cylinders), this inspec-
tion must be carried out on both the
No. 1 and No. 4 cylinders.

For confirmation purposes, remove
the harness connector of the cooling
water temperature sensor. If the lamp
flashes more brightly, the 1t is posi-
tive indication that the control unit is
functioning normally. This inspection
may be limited to the No. 1 or No. 4
cylinder only.

Requirements for inspection

1. The engine must be cranked at a
speed of more than 80 rpm.

2. The control unit may fail to
generate a correct pulse signal at an
excessively low battery voltage. It is
recommended, therefore, that a bat-
tery voltage of more than 9 volts be
applied during the cranking operation.

EF3562
Fig. EF-6) Checking control unit

Inspection procedure

Checking No. 1 cylinder

Turn ignition switch to the “OFF”
position.

1. Disconnect harness connector of
injector.

2. Disconnect cold start valve har-
ness connector.

3. Connect & miniature lamp to the
injector harness connector of the No.
1 cylinder.

4. Turn ignition starter switch on to
crank engine, and see whether the
lamp flashes or not.

5. Disconnect cooling water temper-
ature senser harness connector, and
see whether the lamp becomes brighter
or not.

Checking No. 4 cylinder

1. Connect a miniature lamp to the
injector harness connector of the No.
4 cylinder.

2. Turn ignition switch on to crank
engine, and see whether the lamp
flashes or not.

Note: Use a 3-volt miniature lamp
with a special terminal connected
to its end as shown.

EF35C

Fig. EF-62 Miniature lamp for
inspection

Judging criteria

The miniature lamp should flash
when the engine is cranked. In the No.
1 cylinder, if the lamp Dbecomes
brighter when the cooling water tem-
perature sensor connector has been
disconnected, it indicates that the con-
trol unit is normal. If the lamp does
not flash, or if the lamp does not
become brighter when the cooling
water temperature sensor harness con-
nector is removed, it indicates that the
control unit is faulty, Replace the
control unit, and carry out the inspec-
tion again as described above.

If the lamp flashes when the engine
is cranked, but dees not become
brighter when the water temperature
sensor connector is disconnected, it is

EF-51

an indication that the water tempera-
ture sensor is faulty. Check the water
temperature sensor.

2. Air flow meter

Caution: Before checking air flow

meter, remove battery ground
cable.

2-1. Checking potentiometer

1.  Remove air flow meter.

2. Measure the resistance between
terminals (8) and (6). The standard
resistance is approximately 180 ochms.

/
¥

e e

EF396
Fig. EF-63 Meagsuring the resistance
between terminais (§) and (§)

3. Measure the resistance between
terminals (§) and (). The standard
resistance is approximately 100 ohms.

Fig. EF-64 Measuring the resistance
between terminals (§) and (8)

4, Connect a 12-volt dc across ter-
minal (@ (positive) and terminal ()
{negative).

5. Connect the positive lead of a
voltmeter to terminal (B) and negative
lead to terminal (7).

6. Gradually open the flap by hand
to ensure that the voltmeter indication
decreases proportionately. If the indic-
ation varies abruptly, the problem may
be in the potentiometer.
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EF398

Fig. EF-65 Checling i:m’mge_ variation
between terminals (8) and (7)

2.2, Checking insulation
resistance of air flow meter

Check insulation resistance between
the air flow meter body and any ‘one
of terminals &), (7}, (8 and @. If
continuity exists, the air flow meter is
out of order.

€+ 399
Fig. EF-66 Checking insulation
resisiance

2-3. Checking flap

Fully open the flap by hand to
check' that it opens smoothly without
binding. It it doesn’t, it is out of order,

EF400
Fig. EF-67 Checking flap

2-4. Checking fuel pump contact
points

Continuity should exist between
terminals @8 and @9 of the air flow
meter when the flap is opened approx.

8 degrees. Conlinuily should not exist
when the flap is fully closed. If conti-
nuity does not exist when the flap is
opened, or continuity occurs at a
different position, replace air [ow
meter s an assembly,

EF401

Fig. EF-68 Checking fuel pump
contact points

3. Air temperature

3-1. Checking continuity

1. Disconnect battery ground cable.

Remove air flow meter.
Measure the outside air tempera-

resistance between ter-

minals @) and (B) of the air flow
meter connector,

EF402

Fig. EF-69 Measuring the resistance

of air temperature sensor

The relationship between the out-
side air temperature and resistance is
shown in the following chart.

Alr temperature

Resistance

°C {°F) (k02)
30(-22 20.3 10 33.0
 0C14) 1610108
10 (50) 32510415
20 (68) 22510275
50(122) 0.74 to 0.94
80 (176) 0.29 10 0.36

If test results are far from the range
mdicated in the chart, the air tempera-
ture sensor is out of order. The air
temperature sensor and air flow meter
should be replaced as an assembly.

3-2 Checking insulation
resistance

Check insulation resistance between
terminal @7) and air flow meter body.
If continuity exists, the air tempera-
ture sensor is out of order. The air
temperature and air flow meter should
be replaced as an assembly.

EF-52

EF403

Fig EF-70 Checking insulation

resistance

4. Water temperature sensor

This check can be done with the
sensor either on or off the vehicle,
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4-1. Checking on engine

Check the resistance of the water
temperature sensor before and after
engine warm-up.

Fig. EF-7T1 Measuring the resistance
of water ltemperature sensor
{on the engine)

1. Disconnect’ battery ground cable.
2. Disconnectthe water temperature
sensor harness connector. :

3. Place a thermometer in the radia-
tor coolant when the engine is cold,
and read the coolant temperature
(which is used as a reference sensor
temperature) and sensor resistance.

Note: When measuring cooling tem-
perature, insert a rod type thermo-
meter info the radiator.

4. Connect the water temperature
sensor harness connector.

5. Connect battery ground cable.

6. Warm up the engine sufficiently.
7. Disconnect battery ground cable.
8. Disconnect the water temperature
sensor harness connector,

9. Read the sensor resistance in the
same manner as described in step (3)
above.

Cooling water temperature Resistance

“CER (k$2)

' —30(-22) 20.3 10 33.0

—10 (—14) 7.6t0 10.8

o 10 (50) 3,25104.—IS

20 (68) 22510 2.75

50(122) 0.74 10 0.94

80(176) 0.29 to 0.36

If the resistance of the serisor with
respect to the coolant temperature is
not specified in the range shown in the
chart, -the water temperature sensor
may be aut of order.

4-2. Checking water temperature
sensor off the engine

1. Dip the sensor into water main-
tained at a temperature of 20°C
(68°F) and read its resistance

2. Then, dip the sensor into water
maintained at a temperature of 80VC

(176"F), and read its resistance.

EF405

Fig. EF-72 Measuring the resistance
of water temperature sensor
{off the engine}

I the sensor resistance with respect
to the coolant temperature is not held
within the range specified in the chart,
the water temperature sensor may be
out of order.

EF-53

4-3. Checking insulation
resistance

This test is done on the engine.
1. Disconnect battery ground cable.
2, Disconnect the sensor harness
connector.
3. Check continuity between the
engine block and one of the terminals
at sensor.

g

b
‘- EF480

IR 5

Fig. EF-73 Checking insulation resistance

If continuity exists, the sensor is
out of order.

5. Thermotime switch

Static check

I. Disconnect ground cable from
battery.

2. Disconnect electric connector of
thermotime switch.

3. Measure the resistance between

terminal No. 46 and switch body.

45 46
EF335

Fig. EF-74 Thermotime switch
terminal number

e The resistance is zero when the
cooling water temperature is less
than 14°C (57°F).

e The resistance is zero or infinite
when the cooling water tempera-
ture is between 14 10 22°C (57 1o
72°F).

I—H—l
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¢ The resistance is infinite when the
cooling water temperature is more
than 229C { 72°F).

4.  Measure the resistance between

terminal No. 45 and switch body.
The ohmmeter reading is
J0toB6ohms ... ........ OK
The ohmmeter reading is not
J0to 86 ohms . ....... Not QK

Dynamic check

1. Disconnect ground cable from

battery.

2. Disconnect electric connector of

thermotime switch.

3. Remove thermotime switch from

thermostat housing.

4. Dip heat-sensing portion of

thermotime switch into cooling water

maintained at 10°C (50°F).

5.  When the thermotime switch tem-

perature is just about the same as the

cooling waler temperature, measure

the resistance between terminal No. 45

and 46,

e The resistaince should be about
7852,

6. Increase cooling water tempera-

ture at a rate of 1°C (1.8"F) per

second until it is more than 259C

(77°F), then check continuity be-

tween terminal No. 45 and 46.

e If the ohmmeter reading increases
from about 7882 to infinite, circuit
is OK.

\—-ﬂ (

=)

Fig. EF-75 Checking thermotime switch

6. Cold start valve

1. Disconnect lead wire from the S
terminal of starter motor,

2. Turn ignition switch to  the
START peosition, and make sure that
tuel pump is operating properly. Oper.
ating sound should be heard.

3. Disconnect ground cable from
battery.

EF 336

4.  Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Disconnect electric connector of
cold start valve,

6. Put cold start valve into a trans-
parent glass container of min. 20 cc
(1.22 cu in) capacity, plug the trans-
patent glass container opening with a
clean rag.

EF491

Fig. EF-76 Fuel injection from
cold start valve

7. Connect ground cable to battery.
8. Turn ignition switch to the
START position. Cold start valve
should not inject fuel.

9. Turn ignition switch to the OFF
position, and connect 4 jumper wire
between cold start valve and battery
terminals. Leave cold start valve as it is
n step 6 above,

o Cold start valve should inject fuel.
If not, proceed to step 10 below.
10.  With ignition switch in the
START position and cold start valve
set as outlined in step 9 above, check

tuel injection,
® The fuel injected .......... 0K
® The fuel is not injected .. .. N.G.

7. Electronic fuel injection
relay

1. Disconnect pground cable from
battery.
2. Remove relay from vehicle.

7-1. Main relay check

1. Connect {2.volt de between posi-
tive terminal @@ and negative ter-
minal &9 .

*Clicks™ should be heard and conti-
nuity should exist between terminals
(882 and (883, and between @82 and
(@8

Notes:

a, Before applying test voltage to re-
lay, connect a fuse in series with
lead wire to prevent damage to the
circuit,

b. If available, use a 7-volt dc in place
of I2-volt to test relay operation.

EF-54

EF407
Fig. EF-77 Checking main relay (1)

2. Connect 12-volt d¢ between posi-
tive terminal 88 and negative terminal
@69. No clicks shouid be heard.
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EF40a

Fig. EF-78 Cheching main relay (2)

3. If test results (steps 1 and 2
above) are not satisfactory, relay is
faully.

7-2. Fuel pump relay check

1. Make sure continuily exists be-

tween terminals @ and {(sag, and
between (869 and (86).

EF 409

Fig. EF-79 Checking fuel pump relay (1)

2. Connect 12wolt dc Lo pasilive continuity should exist betwen ter-

terminal and negative terminal minals @g¥) and €83.

. “Clicks”™ should be heard and

e

I R———— e
]
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|

o —l—— ——L S — e

88d)——

P O
B P €0 ’ 'i'n ‘
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@ /

EFa10
Fig. EF-80 Checking fuel pump relay (2)

EF-55

Notes:

a. Before applying test voltage to re-
lay, connect a fuse in series with
lead wire to prevent damage to the
circuit.

. If available, use a 7-volt dc in place
of 12-volt to test relay operation.

3. Connect 12-velt dc to positive
terminal and negative terminal
(@69). Na “clicks” should be heard.
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EF411
Fig. EF-81 Cheching fuel pump relay (3)

4. If test results (steps 1 through 3)
are not satisfactory, relay is faulty,

8. Throttle valve switch

I. Disconnect ground cable [rom
buttery.

2. Remove
from vehicle,

throttle valve switch

8-1. Idle switch check
EF493

i. Connect ohmmeter between ter-

minals (2) and @. Fig. EF-83 Checking full switch

2. Gradually open throttle valve

from fully-closed position. Observe
ohmmeter reading when valve is
opened approximately 30°. If ohm-
meter reading at all other valve posi-
lion is greater than that at 30°, full
switch is functioning properly.

8-3. Throttle valve switch
insulation check

EF492
Fig. EF-82 Checking idle switch

2. If continuity exists when throttle
valve is in the 1DLE paosition, and does
not exist when valve opens approxi-
matety 79, idle switch is functioning
properly.

EF 494

Fig. EF-84 Checking throttie valve
swifch insulation

8-2. Full switch check

Connect ohmmeter between body
metal and terminals (2), (3) and 8.
Ohmmeter reading should be infinite.

EF-56

I. Connect ohmmeter between ter-

minals (3) and (9.

9. Dropping resistor

l. Disconnect ground cable from
battery.
2. Disconnect 4-pin and 6-pin con-
nectors of dropping resistors from
electronic fuel injection harness con-
nectors.
3. Conduct resistance checks on
dropping resistor {6-pin connector
side) between the following points.
® 43/1 and terminal No, 41 (Number
four cylinder resistor)
e 43/1 and terminal No. 40 (Number
three cylinder resistor)
e 43/]1 and terminal No. 38 (Number
two cylinder resistor)
e 43/1 and terminal No. 37 (Number
one cylinder resistor)
The resistance should be approxi-
mately 6 ohms.

EF337
Fig. EF-85 Dropping resistor
terminal number

4. Conduct resistance checks on
dropping resistor (4-pin  connector
side) between the following points.
e 43/2 and terminal No. 56 (Number
six cylinder resistor)
e 43/2 and terminal No. 55 (Number
five cylinder resistor)
The resistance should be approxi-
mately 6 ohms. See Figure EF-85.

10. Fuel pump

Functional test

1. Disconnect lead wire from the S
terminal of starter motor.

2. With ignition switch to  the
START position, ensure that fuel
pump sounds while operating. If not,
check all fuel pump circuits, [If all
circuits are checked out OK, replace
fuel pump.
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Discharge pressure check

1. Disconnect ground cable from
battery.

2. Disconnect ground wire (black)
from [uel pump.

3. Disconnecl lead wire from the S
terminal of starier motor.

4. Remove cold start valve from
intake manifold.

5. Put cold start valve into a con-
tainer of min. 20 cc (1.22 cu in}
capacity, and plug the container open-
ing with a rag.

Fig. EF-86 Fuel injection from cold
start valve
6. Connect ground cable to battery.
7. Turn ignition swiich to the
START position, and release fuel line
pressure,
8.  Remove cold start valve from fuel
hose.
9. Connect a fuel pressure gauge
between cold starl valve and fuel hose,
and install cold start valve on intake
manifold.

Cold start valve
EF 495
Fig. EF-87 Connect fuel pressure
gauge

10.  Disconnect ground cable from
batlery.

11. Connect ground lead wire lo
fuel pump.

12.  Connect ground cable 10 bat-
tery.

13.  Turn ignition switch 1o the
START position to operate fuel pump.

A fuel pressure of approximately
2.55 kgfcm? (36.3 psi) indicates a
good (uel discharge pressure.

14, If (uel pressure is not as specifi-
ed, replace fuel pressure regulator, and
repeat pressure discharge lests.

If fuel pressure is 2.55 kg/cm?
(36.3 psi), fuel pump is OK. If below
the specified value, check for clogged
or deformed fuel lines, and if neces-
sary, replace fuel pump,

Fuel discharge check

1. Connect a fuel pressure gauge as
outlined under Fuel Discharge Pressure
Check.

2. Check fuel pressure, observing the
full-load requirements described be-
low.

Full-load requirements

}.  Drive the car and conduct fuel
discharge check in accordance with
state laws or local regulations.
2. Por the sake of safety, two hands
are necessary to conduct tests. One is a
driver and the other an observer,
3. Check fuel pressure with the
engine at full throttle, starting with 20
km/h (13 mph) up 1o 60 km/h (38
mph). The shift gear should be in 2nd
position.

1f fuel pressure js approximately
2.55 kg,"cm2 (36.3 psi) over the
specified car speed range, fuel dis-
charge is normal. 1f below the
specified value, replace fuel pump.
3. If fuel pressure does not increase
when a new fuel pump is installed,
check for clogged or deformed fuel
lines, fuel filter and fuel damper. [0
necessary, replace.

11. Fuel damper

1. Connect a lue) pressure gauge as
outlined under Fuel Discharge Pressure
Check, and check fuel discharge pres-
sure.

If fuel discharge pressure reading
fluctuates excessively, replace [uel
damper.

12. Pressure regulator

1. Connect a fuel pressure gauge as
oulhned under Fuel Dischurge Pressure

EF.57

Check, and check fuel discharge pres-
sure. If a fuel discharge of 2.55
kg,"cm2 (36.3 psi) in not oblained,
replace pressure regulator.

13. Fuel filter

Every 25,000 miles, replace fuel
filter.

14. Injector

Continuity check
1. Disconnect ground cable from
battery.
2. Disconnect
from injectors.

electric connectors

3. Check continuity between the
two terminals. Continuity should ex-
ist. If nol, injector(s) are faulty.

Check
follows:
1. Engine can run

injectors  for

l-1.  Start the engine and run it at
idle. Attach the tip of a screwdriver to
each tnjector to ensure that it sounds
while operating.

Fig. EF-88 Injection operating sound

-2, [f alow sound is produced from
any particular injector, that injector is
faulty.

2. Engine cannot run

2-1.  If the engine fails to run, dis
connect electric connector of cold
start valve 1o protect catalytic con-
verter.

2-2. Crank the engine and check
that injectors produce sounds to indi-
cale operation.

2-3.  Ifalow sound is produced from
any particular injector, that injector is
faulty.

2-4. If no sound is heard from all
injectors, check harnesses for disconti-
nuity as outlined in Continuity Check.

sound as .
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2-5.  If harnesses are normal, check
operalion of control unit.

2-6. I sounds are heard from either
Nos. 1, 2 and 3 injectors or Nos. 4, 5
and 6, replace control unit.

2-7.  When disconnecling hoses from
Injecior.

EF491
Fig EF-89 installing injector hose

15. Air regulator
1. Hold rubber hose in the line

between throttle chamber and air re-
gulator with fingers,

e Engine speed should be reduced.
Il not, proceed as follows:
2. Disconnect air hoses from both
end of air regulator, and visually check
1o see il air regulator valve apens.

The valve opening at a temperature
of 20°C (68°F) is as shown in Figure
EF-90. '

3. Disconnect electric connector of
air regulator, and check continuily.
Continuity should exist. [f not, air
regulator is faulty.

4. Pry air regulator valve to open
with a flat-bladed screwdriver, then
close.

Direction of bimetal
mavement with

increasing temperature z/

EF340

Air flow area at \q
20°C (68°F) ambient

Fig. EF-90 Valve opening gt a
temperature of 20°C (68°F}

Arr flow of air regulator (CFM)
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Test results
If valve opens and closes smoothly,
it is operating properly. If not, replace.

16. Throttle chamber

1. Remove throtile chamber.

Chiecking throttle chamber

4.  Make sure that idle adjust screw
moves smoothly.

5.  Adjust throttle valve for fully-
close position.

6. Push dash pot rod with finger to
ensure that it moves smoothly.

7. Check B.C.D.D. For details, refer
to section EC.

E.G.R. Vacuum Port Screw

The E.G.R. vacuum part screw al-
tached to the throtile chamber is
designed 1o change the amount of
exhaust gas recirculated.

This screw is properly preset at the
factory and further adjustment shauld
nol be made,

EF-58

Atmospheric temperalure al enging starling

Fig. EF-91 Air flow characleristic curve
2. Make sure that throttle valve
moves smoothly when thrattle lever is
manipulated.

3. Make sure that bypass portis {ree
from obstacles and is clean.

Dash pot

Checking dashpaot
EF4i15
Fig. EF-92-1 Throttle chamber

e bl

‘ [y
L vacuum port
Ce= /B serew

_'\‘\r_ i
= ha £7298
Fig. EF-82-2 E.G. R. vecuum port
screw

17. Checking air leakage
in air intake system

Since the air flow meter used in the
electronic fuel injection system direct-
Iy measures the quantity of intake air
to permit the supply of the optimum
fuel quantity for each cylinder, there

2

-F
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should not occur even a slight air leak.
When inspecting the electronic luel

Aur cleaner element

Adr duct (air cleaner to AFM)

Air duct (AFM to throttle chumben
Flange (throttle chamber to intib:
manifold)

5 Cold start valve mounting

i Blind plug (E.G.R.),

(California models only

ek g =

=

Injector mounting sur

manifold

8 Cylinder head mountin o m
intake manifold

9  Hose (throttle chamber

connector}, both cides

J-way

18. Checking fuel hoses

Check fuel hoses for leakage, loose
connections, cracks or deterioralion,

Retighten loose connections and
replace any damaged or deformed
parts. Replace any rubber fuel hose
whose inner surface is deformed,
scratched or chafed.

For replacement of high pressure
fuel rubber hose, refer to item 17
“Fuel Rubber Hose” under heading
“Removal and Installation™.

REMOVAL AND
INSTALLATION

1. Control unit

1. Turn ignition switch to the OFF
position.

Caution: Before disconnecting elec-
tronic fuel injection harness at
35-pin coupler, ensure that ignition
switch is in the OFF position.

injection system, pay particular atten.
tion to hose connections, dipstick, oil

10 Hose (3-way connector to rocker cover),
both sides

Il Hose (3-way connector to air regulator),
both sides

12 Hose (air regulator to throttle chamber
connector), both sides

13 Throttle chamber connector mounting
surface

14 Hose (pipe connector to P.C.V, valve),
both sides

15 Distributor vacuum line

16  L.G.R. vacuum line (California models
only)

filler cap, etc. for any indication of air
leaks.

&
—®

17 Canister vacuum and purge line
18 Master-Vac line
19  Cooler vacuum line
20 Automatic transmission
vacuum line
21 Pressure regulator vacuum line
22  E.G.R. valve mounting surface (California
models only)
23 il filler cap
24 Oil level gauge
25  Oil seal (on front and rear of crankshaft)
26 Oil pan gasket mounting surface.

@_

EF416

} Same vacuum hole

Fig. EF-93 Checking air leakage in air intake system

2. Remove two bolts securing resin
control unit cover to the left dash side
panel, and remove cover.

Fig. EF-94 Remouin it

3. Remove three bolts s= 11ng con-
trol unit to dash side panel bracket,
and remove control unit,

EF-59

EF423

Fig. EF-95 Removing control unit

4. Disconnect 35-pin coupler from
control unit.

Note: 35-pin coupler can be discon-
nected without removing control
unit from dash side panel.
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2. Air flow meter

1. Disconect battery ground cable.

Caution: Be sure to disconnect bat-
tery ground cable to prevent con-
trol unit from damaging,

5. Move sir flow meter upward, dis-
connect harness connector, and re-
maove air flow meter.
6. To install air flow meter, reverse
the order of removal,

3. Air temperature sensor

The air temperature sensor is built
into the air flow meter and cannot be
removed as a single unit, When replace-
ment of air iemperature sensor is
necessary, the entire air Now meter
assemhly should be replaced.

2. Disconnect rubber hose from
each side of air flow meter.

3. Disconnect air flow meter ground
cable.

4, Remove three bolls securing air
flow meter bracket.

EF417
Fig. EF-96 Air flow meter

4. Water temperature sensor

[.  Disconnect batiery wound cable.
2. Remove radiator cap.

3. Remove drain plug from radiator
to drain coolant of approximately 1.5
titers (124 LIS qt, 134 tmp qt).

4. Disconnect radiator upper hose.
5. Disconnecl water tempeature
sensor harness connector.

6. Remove water temperalure sen-
sor.

7. To install water temperature sen-
sor, reverse the order of removal,

EFS500

Fig. EF-97 Waler temperoture sensor

EF-80

Caution: When connecting water tem-
perature sensor harness, always
keep it away from high tension
wire.

Notes:

a, Be sure to install copper washer
when installing water temperature
Sensor,

h. After installing water temperature
sensor, add cooling water with a
proper amount of anti-freeze.

5. Thermotime switch

L. Remove radiator filler cap. Drain
cooling water by opening drain vaive
located on the lower side of radiator.

Note: If cooling water is hot, give it a
chance to cool down.

2. Disconnect water hose at thermo-
stat housing.

3. Disconnect ground cable from
battery.

4.  Disconnect lead wires {rom

thermal  transmitter, and remove
thermal transmitter.
5. Disconnect electric  connector

from thermotime switch.
6. Remove thermotime switch by
turning it counterclockwise.

EF501
Fig. EF-98 Thermotime swilch

7. To install thermotime switch, re-
verse the order of removal.

6. Cold start valve

1. Disconnect ground cable from
battery.

2. Discontect  ground
{black) from fuel pump.
3 Disconnect lead® wire from the S
termmal of starter motor,

4.  Remove two screws securing cold
start valve 1o intake mamfold, and
remove cold start valve,

lead wire
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5. Connect ground cable (o batiery.
6.  Put cold start valve in a conlainer
of min. 20 cc (1.22 cu in) capacity.
Turn  the ignition switch to the
START position, and release fuel line

ProRsUTLe.

Fig. EF-99 Fuel injection from
cold start valve

7. Unfasten clip and disengage cold
start valve from fuel hose,

Note: Place a container to receive fuel
left in fue! hose,

8. Toinstall cold start valve, reverse
the order of removal.

9.  For installaton of el rubber
hose, refer to item 17 “Fuel Rubber
Hose™,

7. Relay

I. Disconnect battery ground cable.
2. Remove lwo screws securing relay
to side dash.

3. Disconnect harness conneclor.

4. To install relay, reverse the order
of removal.

8. Throttle valve switch

I. Disconnect battery ground cable.
2. Discontnect throttle valve switch
harness connecior.

3. Rcmove (wo screws securning

throtile valve switch to throttle cham-
ber.

4. Slowly pull throttle valve switch
forward.

EF419

Fig. EF-100 Electronic fuel wnjection relay

5. To install throtile valve swilch,
reverse the order of removal.

6. After installation, adjust ihe posi-
tion of throttle valve switch so that

- idle swilch may be chunged from ON

to OFF when throttle valve slopper

screw-to-throtile  valve shalt  lever

clearance is 1.3 mm {0.051 1n).

Note: Use suitable shim to measure
the specified clearance,

\.’_H“‘"h,r”_/ 7 r/'/__

\PTER
\— I"I)., .. /.. //yi’ :
gllW77

Vol A

EF420
Fig. EF-10! Throtitle valve switch

/

L3I mm (0051 in)

EF 428

Fig EP-102 Adjusting throttile valve switch position

EF-61
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9. Dropping resistors

1. Disconnecl ground cable [rom
battery.

2. Disconnect two eleclric connec-
tors from dropping resistar.

3. Remove 1(wo screws securing
dropping resistor to dashboard.

4. To install dropping resistor, re-

Fig. EF-103 Dropping resistor

10. Fuel pump

1. Disconnect ground cable from
battery.

2. Disconnect lead wires from fuel
pump.

3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Connect ground cable to battery,
6. Put cold start valve into a con-
tainer of min. 20 c¢c (1.22 cu in)
capacily. Turn ignition switch to the
START position, and release fuel line
pressure.

Fig. EF-104 Fuel injection from
cold start valve

7. Raise the rear portion of vehicle
with a jack, and block wheels. Refer to
section “GI”.

8. Temporarily clamp hose at a
suitable location between fuel tank
and fuel pump.

Fig. EF-105 Fuel hose clamp al
fuel pump

Note: Be sure to receive fuel into a
suitable container.

9. Unfasten clamps at the suction
and outlet sides of fuel pump, and
disengage fuel hoses.

10. Remove lwo screws securing
fuel pump bracket, and remove
bracket. The fuel pump can then be
removed.

Fig. EF-106 Fuel pump remouval

11.  To install fuel pump, reverse the
order of removal,

12.  For installation of fuel rubber
hose, refer to item 17 “Fuel Rubber
Hose".

11. Fuel damper

1. Disconnect cable from
battery.

2, Disconnect ground wire (black)
from fuel pump.

3. Disconnect lead wire from the S
terminal of starter motor.,

4.  Remove two screws securing cold
start valve to intake manifold.

5. Connect ground cable 1o battery.
6. Put cold start valve into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fuel line
pressure. Refer to Figure EF-104.

EF-62

ground

7. Raise the rear portion of vehicle
with a jack, and block wheels. Refer to
section “GI'.

8. Temporarily clamp fuel hose at a
suibtable location between fuel tank
and suction side of fuel pump. Refer
to Figure EF-105.

9. Unfasten fuel hose clamps, and
disengage fuel hoses at the inlet and
outlet of fuel damper.

Nole: Be sure o receive fuel into i
suitable container.

10, Remove nuts securing [fuel

damper to bracket.

P s

EF327

Fig. EF-107 Fuel damper removal

11, To install fuel damper, reverse
the order of removal.

12 For installation of fuel rubber
hose, refer to item 17 “Fuel Rubber
Hose™

12. Pressure regulator

l.  Disconnect from
battery.

2, Disconnect ground
(black) from fuel pump.
3. Disconnect lead wire from the
“S" terminal of starter motor.

4. Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Connect ground cable 1o battery.

ground cable

lead wire

6. Put cold start valve into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fuel line
pressure. See Figure EF-104,

7. Disengage wvacuum tube con-
necting regulator to manifold from
pressure regulator.

8. Place a rag under cold start valve
to prevent fuel splash. Unfasten three
hose clamps, and disengage fuel hose
from pressure regulalor.



Fig. EF-108 Pressure regulator removal

9. To install pressure regulator, re-
verse the order of removal.

10.  For installation of fuel rubber
hose, refer to item 17 “Fuel Rubber
Hose™.

13. Fuel filter

1. Disconnect ground cable f(rom
batlery.

2. Disconnect ground
(black) from fuel pump.
3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove two screws securing cold
start valve 1o intake mamiold, and
remove cold start valve.

lead wire

5. Connect battery ground cable.

6. Put cold start valve into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fuel line
pressure. See Figure EF-104.

7. Unfasten clamps securing fuel
hoses to the outlet and inlet sides of
fuel filter, and disengage fue! hoses,

Note: Be careful not to spill fuel over
engine compartment. Place a rag to
absorb fuel.

8.  Remove three bolls securing fuel
filter to bracket, and remove fuel
filter.

Engine Fuel

EF329
Fig. EF-109 Fuel f:“er removal

9. To insiall fuel filter, reverse the
order of removal.

10.  For 1nstallation of luel rubber
hose, refer to item 17 “Fuel Rubber
Hose™.

14. Injector

1. Disconnect ground cable f[rom
ballery.

2. Disconnect ground
(black) from fuel pump.

lead wire

3. Disconnect lead wire from the
“S"" terminal of starter motor.

4.  Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve,

5. Connect ground cable to battery.
6. Put cold starl valve into a con-
tainer of min. 20 cc {1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fuel line
pressure, See Figure EF-104.

7. Disconnect ground cable from
battery.

8. Disconnect
frinn injector.
9. Disengage harness from fuel pipe
B wire clainp.

10.  To remove the front three in-
jectors, remove screws securing [uel

pipe.

eleciric  connector

F!g EF ! .‘0 Sen‘mg serew remouval
of front fuel pipe

. To remove the rear three injec-
Lors, remove holts securing Mgl pipe C
to intake manifold. These bolls are
located on bracket.

EF-83

/ - eFs0a
ng EF 111 Setting bolt remaoual
of rear fuel pipe
12. When removing any of the front
or rear injeclor, unfusten hose clamps
on that side.
13. Pull fuel pipe forward, and dis-
engage injector and fuel pipe.

Fig EF- 1.'2 Fue! prpe removal
Caution: Place a rag under injector

when disconnecting fuel pipe to
prevent fuel splash.

14, On injector rubber hose, meas-
ure off a point approx. 20 mm (0.787
in} from socket end. Heat soldering
iron (150 watt) for 15 minutes. Cut
hose into braided reinforcement from
mark to socket end. Do not feed
soldering iron until it touches injector
tail piece.

Then pull rubber hose out with
hand.

Cautions:

& Be careful not to damage socket,
plastic connector, etc. with solder-
ing iron,

b. Never place injector in a vise when
disconnecting rubber hose.

Bruaided reinforcement
Soldering iron -, \

- 20~
(0.787)

Sockej—
Unit mm (in)

EF551

Fig. EF-113 Melling injector rubber hose
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1 Injector holder
heat insulator

2 lInjector holder

3 O-nng

4 Inmector

5 Socket

Fig. EF-1i4 Injector

5. Install injector fuel rubber hose
as follows:

e Clean exterior of injector tail piece.
Wet inside of new rubber hose with
fuel.

¢ Push end of rubber huse with hose
socket onto Injector tail piece by
hand as [av as they will go.

e Clamp is not necessary at this con-
nection, ’

15. Air regulator

1. Disconnect ground cable [rom
battery.

2. Disconnect
from regulator.
3. Unfusten clamp on each side ol
air hose, and disengage hose.

4, Remove two setscrews.

clectric  conneclor

~~ — - !
LS IR A
) o I' 1FK
- ) 5 .-;.“ -—-I.-| il il‘"_-‘i t]
| ! |
S S LR 1L
- - - |
A e ‘.d__ g i
QW B

Fig. EF-115 Air regulator remouval

5. To install air regulator. reverse
the arder of removal,

16. Throttle chamber

. Disconnect battery ground cable.
2. Remove distributor cap.

3. Remove rubber hoses from throt-
tle chamber.

BF421
Fig. EF-116 Throttle chamber

4. Remove Lhrottle valve swilch.

5. Discoanect B.C.D.D. harness con-
nector.

6. Disconnect rod connector  at
auxiliary throttle shaft.

7. Remove [lour screws securing
throttle chamber to inlake manifold.
The throttle chamber can be removed
together with B.C.D.D. and dash pot.
8. To install throitle chamber, re-
verse the order of removal,

Throttle chamber securing screw
tightening torgue:
20to2.4kgm
(14 to 17 ft-1b)

9. After installation, adjust the posi-
tion ol thiottle valve switch so that
idle switch may be changed from ON
to OFF when throttle valve siopper
screw-lo-lhrottle  wvalve shaft  lever
clearance is 1.2 mm (0.051 in).

’
L3 mm (0,051 1n)

i EF428

Fig. EF-117 Adjusting throtile valve switch position

EF-64

Notes:

a. Use suitable shim to measure the
specified clearance,

b. After throttle chamber has been
installed, warm up engine suf-
ficiently and adjust engine speed to
specified idle rpm with idle speed
adjusting screw. Specified idle rpm
should be reached if idle speed
adjusting screw is turned back
about six rotations from the “*fully
closed™ {throttle valve) position, If
more than six rotations are required
to obtain specified rpm, throttle
valve is closed excessively at idle; if
less than six rotations are required,
throttle valve is opened excessively
or working parts are faulty.

17. Fuel rubber hose

When ranoving or installing high
pressure fuel rubber hose, observe the
following.

Make sure that all low pressure fuel
rubber hoses are (ully inserted and are
free from undue strain before clamp-

Mg

Cautions:

a. Do not reuse fuel hose clamps after
loosening.

b. Clean dust and dirt from parts with
compressed air when assembling.

¢. Tighten high pressure rubber hose
clamp so that clamp end is 1 mm
{0.039 in) from hose end or screw
position (wider than other portions
of clamp) is flush with hose end.
Injector rubber hose clamps come
in two sizes according to type of
injectors.
D.K.C. injector:
15,7 mm (0.618 in) clamp
Bosch injector:
13.5 mm (0.531 in) clamp
Size of clamps used with other high
pressure rubber hoses is 15.7 mm
(0.618 in).
Tightening torque specifications are
the same for all rubber hose clamps.

Tightening torque of fuel hose
clamps:

0.10to 0.15 kg-m

(0.72 to 1.1 ft-Ib)
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Unit® mm (in) EF5239
Fig. EF-119 Fuel hose clamp
position

When tightening hose clamp, ensure
that screw does not come into
contact with adjacent parts.

b. Insertion length of high pressure
fuel rubber hoses is not the same
for conventional pipes and those
for EFI unit. For details, refer to
items (1) through (23) below. Ttems
with an asterisk mark ***” indicate
hoses whose ends should bottom or
be pushed until they contact
bulges, EFT unit, etc.

Rubber hoses between fuel
pump and damper

(1) *Insert rubber hose until its end
contacts pump.

@ Push rubber hose onto pump to
damper fuel pipe until its end is
on black paint on pipe.

(@ Push rubber hose onto pump to
damper fuel pipe until its end is
on black paint on pipe.

(4) Insert rubber hose until jts end
contacts damper unit.

20 (0.787 :
o &7 155 (0.723) Thus portion

painted black

Pump toc
damper
fuei pipe

@
1(0.039)

Unit; mm (in)
Fig. EF-120 Rubber hoses between
pump and damper

EF540

Fuel damper to fuel feed
pipe rubber hose

®" nsert rubber hose until its end
contacts fuel damper unit.

(8 Push rubber hose onto fuel feed
pipe until its end is on blue paint
on pipe.

6

Blue marking

1(0.039) iﬁ*] (0.039)
DAL

- AN
30 (1.181) 20(0.787)
Unit: mm {in)

EFE41

Fig. EF-121 Fueldamper to fuel feed
pipe rubber hose

15 (0.984)

Unit: mm {(n}

Fig. EF-123

Fuel feed pipe to fuel filter

inlet pipe rubber hose

(@ Push end of rubber hose onto fuel
feed pipe wntil it contacts inner
bulge.

@®" Push end of rubber hose onto fuet

filter inlet pipe untll it contacts
fuel filter unit.

24 (0.945) 20 (0.787)

1{0.039) 1 {0.039}

Unit: mm {in) EF542

Fig EF-122 Fuel feed pipe to fuel
filter inlet pipe rubber hose

Fuel filter outlet to fuel
pipe A rubber hose

@" Push end of rubber hose onto fuel
filter outlet pipe until it contacts
fuel filter unit.

dD* Push end of rubber hose onto fuel
pipe A until it contacts inner
bulge.

23 {0.906)

EFS5a3

Fuel filter outle! to fuel pipe A rubber hose
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Cold start valve rubber
hose

4" Push end of rubber hose onto fuel
plpu A until it bottoms.

@ Push end of rubber hose onto fuel
pipec D until it contacts inner
bulge.

)

oo |

20 (0.787) 20(0787)
Unil: mm {n)

Fuel pipe A to fuel pipe B
or C rubber hose

@* Push end of rubber hose onlo fuel
pipe (B) or (C) until it contacts
pipe bracket.

([®* Push end of rubber hose anto fuel
pipe A until it touches inner
bulge.

20{0 787) 20(0.787)

Y
| (0.039)-5'

Unit: mm {in}

EFG31

Fig. EF-125 Fuel pipe A to fuel
pipe B or C rubber hose

Injector rubber hose

(8™ Push end of rubber hose with hose
socket onto injector tail piece
until hose socket contacts injec-
tor. Clamp is not necessary at this

..—(0,039) {0 039)-
20 (0.787)

i3 Push rubber hose onto cold start
valve inlet pipe approx. 2] mm
(0.827 in).
Insertion length of rubber hose
will be automatically set by rela-
tive posilions of fuel pipe A and
cold start valve fuel pipe.

EF532

Fig. EF-124 Cold starf valve rubber hose

@ Push end of injector rubber hose
onto fuel pipe B or C approx. 25
mm (0.984 in},

Insertion length will be auto-
matically set by relative puositions
of luel pipe B or C and injector.

1 1(0.039) \‘\/

J——

25 (.984)

Unit: mm {in} EF524

Fig. EF-126 Injector rubber hose

Pressure regulator to fuel pipe
B or C rubber hose

@@ Push end of rubber hose onto fuel
pipe B or C vniil it contacts pipe
hranch for injector.

19" Push end of rubber hose onto
pressure regulator inlet pipe until

connection. it contacts pressure regulator.
20 (0.787),
20 m 787) \ 201(0.787) 20 (0 787)
. g =
(0.039) | ll-(O .039) i | (0.039)
— ma ; 2d =
V o

Unit: mm (in)

EF333

Fig. EF-127 Pressure regulotor lo fuel pipe B or C rubber hose

EF-66

Pressure regulator to fuel retusn
pipe A rubber hose

@0 [nsertion length of rubber hose
for pressure regulator outlet pipe
will automatically set after the
other end of hose (for fuel return
pipe A in item 19) has been in-
serted all the way.

@)™ Push end of rubber hose onto fuel
relurn pipe A until it contacis

inner bulge.
20 (0.787)
L -
I (0.039)—~ fo— 1 (0.039)
0
923

0

Uit mm (in) EF544

Fig EF-128 Pressure regulator {o
fuel return pipe A
rubber hose

Fuel return pipe A to fuel
return pipe rubber hose

@ Push end of rubber hose onto fuel
return pipe A until it contacts
inner bulge.

@3* Push end of rubber hose onto fucl
return pipe until it contacts inner
bulge.

25 (0.984) 25 (0.944)
| 3
B
1(0.039)—={~— | =l

| (0.039)

Unit mm (in)

EF535

Fig. EF-129 Fuel return pipe A
to fuel return pipe
rubber hose
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Fuel return pipe to fuel
tank rubber hose

@8 Push rubber hose onto fuel return
pipe until its end is on blue paint
on pipe.

®* Push cnd of rubber hose onto fuel
tank inlet pipe connector until it
conlacts fue! tank.

Blue marking

.
30 (1.181)

Umit: mm (in)

Fig. EF-130 Fuel return pipe to fuel tank rubber hose

Fuel return pipc

Y

( < a5 °

Fuel pipe A

Fuel return

pipe A

Fuel pipe B—

Fuel pipe C

EF538

Fig. EF-131 Fuel rubber hoses

EF-67
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