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AIR CLEANER

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

The air cleaner element is a viscous

EF3S2

Pig EP+! Air cleaner element

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

REMOVAL AND
INSTALLATION

1. Unfasten clamps securing ait dust
running between air flow 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 ordex of removal.

€F 353

Fig EF-2 Air cleaner
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1. FEATURES
The Electronic Fuel Injection

Syslem employs various types of sen
sors to convert the engine operating
conditions mto electronic — signals.
These signals are sent ta the control
unit where the aptinum injector
open-valve time pened is computed
acourding to the ufermation stored in
the memory for control of fuel injec.
hon quantity.

The eectrome fuel injection system
has the followang features:
1. Improved exhaust emission

The electronic fue) injection system
improves the tragsient response
characteristics of the fuel system, per-
mitting engine operation with lean
mixture. This amproves the exhaust
emission performance of the engine.
2. Improved fuel economy

The electrame fuel injection system
permits 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 respect to the coolma water

teanperature 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.
@ The electronic fuel injection system

permis the supply of the optimum
fuel quantity for each cylinder even
ai lower temperatures, thus greatly
improving the startabtiity of the

engine.

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

# Since the fuel pressure is always
maintained at a level of 255
kgicm® (36.3 ps), rio vapor lock
occurs in this engine, This also grees
the engine superior heat resistance.
The signal detector section of the
electronic fuel injection system
employs various types of sensors as
indicated below,

C1} Air flow oieter
(2) Ignition coil negative terminal
revolution trigger signal
{3) Throttle valve switch
(4) Water temperature sensor
(5) Air temperature sensor
(6) Lhermoume awitch
(7) Starting switch

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, kt
measures directly the quantity of in-
take gir, and the injector open-valve
lime period 1s 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
tate, it 1s 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

oulline of operation of each com-
ponent of the electronic fue) injection
system,

1. Fuel system
(hE) Fuel flow

Fuel is sucked from the fuel tank
into the fuel pump, fram which jt is
discharged under pressure. As it Bows
through the mechanical fuel damper,
pulsation in ihe fuel flow is damped.
Then, the fuel is filtered in the fuel
filter, goes through the fue) tine, and js
injected into the mitake manifold cyl
inder branch from the injector.

Surplus fuel is led through dhe
pressure regulator and js 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}, Durng starting
operation of the engine when the
cooling water temperature is below the

specification, thé cold start valve is
actuated 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-i4,

(2) Fuel injection system

The fuel imection system provides
simultaneous injection of fuel into the
intake manifold for all cylinders. Injec-
tlon 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 tgnition signal of the
ignition coil is utilized for correct
mjection of fuel. In this case, the
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signal from the ignition cou does not
specify the timing for injection. It

specifies the frequency of injections
only, since the injection uming is
always sel to be constant

2. Air flow system

Intake aur from the air cleaner 1s
metered at the air flow meter, flows
through the throttle chamber and into
the intake manifold, and then flows
through each intake mantfold branch
into the cylinder. Air flow during

driving is controfled by the throtile
valve located in the throttle chamber.

During wing operation. the throttle
valve is in the almost closed posiiien,
and the au is led through the bypass

port mounted to the throttle chamber.
In this case, the quantity of suction air

1s adjusted by means of the idly spved
adjusting screw. During warmirg-up

operation, the air tlow is bypassed
through the ar regulator to increase

engine Tpim.

EF-4
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It. ELECTRONIC
CONTROL SYSTEM

(1) Input signal of control unit

An electrical signal from each sen-

sor 1s introduced into the controd unit
for campulation. The open-valve time
penod of the injector is contzolled by
the duration of the pulse computed in

the control unit.

Input signals to the control unil are
as follows:

Input Sensor Item to be monitored

A Aur flow meter Quantity of intake air

Ignition coil -B Baition ¢o Engine rpm
negative termunal

Opening of throitle valve
e Throttle valve switch {Correction of “idle” & “full? enriclument, “alter idle’ envichment at

low water temperature, and fuel cutting operation during coasting)

Temperature of cooling water
R Water ternperature sensor (Correction of “water temperature’, “after start” and “after idle”

enrichment}

. Temperature of intake airE Air température sensor mp a mak ”(Correction of “intake au temperature” enrichment)

. Starting operation
F tacting switch : ‘ , ‘ i8 8 (Corvection of “start” enrichment and “after start” enrichment}

(2) Output signal

G: Output of control unit
open-valve pulse signal from
control unit to injector.

H. Signal from — thermotame
switch ta cold start valve.

When the cooling waler tempera-

ture is lower than the specification”,
the bimetal contact in the thermotime

switch remains in the ON position. At

this switch position, of the ignition
switch ts turned ta the START posi-
tion, electric current 19 gupphed from
the battery for operanon of che cold
siart valve, When the cooling water
lemperature 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-6

tnput signals to the control unt.

Asterisk(*}: Far the specified temper-
ature of cooling water, see the
“Thermotime Switch’ on page
EF-13.

(3) Battery voltage

Battery voltage is applied to the
sold line in Figure EF-4
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NV. FUEL INJECTION
PULSE

1. Generation of Injection
pujse in control unit

Figure EF-S shows the control unit
block diagram. The funcuion of inajor
elements in the control unit is
described as follows:
QQ) Ic,

Upon receiving revolution trigger
signal @) from the ignition coil nega-
tive terminal, the IC, caries out wave
form shaping (@) and frequency con-
version @) operation and issues injec.
tion timing signal for each rotation of
the engine,
(2) Ic,

Upon receiving the Uming signal
(engine cpm signal) from the IC) and

the signa] {intake aur flow signal) from
the air flow meter, the IC, computes
the base pulse Tp utilizing the charge-

discharge characteristics of condenser
The [C, also carries out correction to
the “start” enrichment using the signal
from the starter,
G3) Ic,

In the Ie, 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
ar temperature signal, throttle valve
switch signal and starting switeh signal,
and the output is a corrected pulse
(Tq) of the base pulse (Tp). The
multivibrator (6) issues the voliage
correction pulse (Ts) which corrects
delay on 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 vollage correction
pulse (Ts) are combined to furm a
suinmation pulse (Tg = Tp + Tq + Ts),
which in turn is sent te the power
amplifier in the next stage.
(4) Power amplifier

The power amplifier amplifies the
summation pulse (Tg) generated in the
IC, and sends it to the injector. The
actual open-valve (ime 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 + Tay"
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2. Correction of fuel enrichment
Pipure SF:8 shows the model dia-

gram af fuel ennchment correction,
(i) Enrichment im starting, idling
and driving operations.
1) “Cold start valve” enrichment

~ The cold start valve operates when
the starting switch and thermotime
switch have been turned ON, and
injects fuel into the intake manifold.

2) “Idle” enrichment -
When the @ngine is idling, that is,

when the accelerator pedal is not
depressed, the idling switch directly
coupled to the throtile valve is ON to
provide additional fuel injection,
3) “Start” enrichment

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

4) “After start” encichment
When the starting switch is turned

OFF cafter cranking eperation, the
“start” entichment becomes zero. The
“after stan” 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) “After idle” enrichment
The “after idle” enrichment pro-

vides smooth acceleration when the ac-
célerator pedal is depressed to start the
vehicle. This enrichment is effective
only in cold weather and attenuated in
a short period of time,
6) “Full enrictiment

The “full” enrichment ‘provides
smooth full throttle driving perfor
mance when the throttle valve opening

is more than 30°. With this enrich-
ment, avout 27% of fuel 1s increased
from the level determined by the base
pulse.
(2) Correction by cooling water’
temperature.

Fuel is increased according to the
cooting water dempesature monitored”
by the cooling water temperature sen-
sor. The increased ataount of fuel is
constant when the cooling water Lem-
perature is above 70°C (158°F).

PULS
E 

WID
TH 

INDE
X

4 n \

ENGINE

(3) ° Correction by intake air temper
ature,

Fuel injection 1s increased accord.
ing 10 «the intake air temperature

20 40 60 BO
COOLANT TEMPERATURE (°C)

EFads

Pig. EP-6 Correction by, cooling
water Knperature

monitored by the intake air tempera-
tare sensor. The aicreased amount of
fuel is constant when the intake air
temperature 1s above 20°C (68"F),

EF346
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-20 Q -20 40

INTAKE AIR TEMPERATURE (°C)

Fig. EF-7 Correction by intake
air temperature

EF-10
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COLD START VALVE ENRICHMENT

“DLE” ENRICHMENT

| “START” ENRICHMENT
F

U

E D'AFTER START” ENRICHMENT

F “AFTER IDLE” ENRICHMENT
L
0

Ww ie
@

‘ FULLY
ENRICHMENT

CORRECTION BY COOLING!
[WATER TEMP | a _ C
a TM r a rr

CORRECTION BY INTAKE | | | !
Ale TEMP sm ee ee po ian in nn

1 I i]

' | quantity DETERMINED |
| , | BYBASE PULSE | | |

1\ Poy |
I | 14 if | I ~

f i ' TIME
START SW. START SW. WATER TEMP

ON OFF (58°F (70°C)

FULL SW. FULL SW.
IDLE SW. DURATION|IDLE SW, ON OFF

ON uc OF OFF
AFTER,
START" |, DURATION OF

AFTER IDOLE”

GO ON RUNNING

Erag2

Fig. EF-8 Correction of fuel enrichment

EF-14
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The injection of fuel provides

smooth engine idling without stopping
the engine.

3. Fuel cut

FUEL INJECTION STOPS Fuel cut is not accomplished dunng
3,200 rpm develeration when engine rpm is below

f 3,200 rpm.
2,800 rpmfcFYEL INJECTION RECOVER

V. ELECTRONIC FUEL

IDLING INJECTION SYSTEM
COMPONENT PARTS

EFS68 1. Gontrol unit
Fig EF-9 Fuel cut

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

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

When engine speed is above 3,200
wpm 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 com, fuel cut is
released and fuel injection recom-
mences,

er aag

Fig. BP1Q Control untt

2. Alr flaw meter

Case

HELICAL SPHING

7) TARE MAILS

AE TEMP ERAT RE eo | ‘
POTENTIOMETER

FUEL PUMP CGNTACT PORIT TO ELECTRONIC FLIEL INJECTION HARNESS

The control unit is mounted on a
bracket on the driver seat side dash
panel. it 1s connected to the electronic

fuel injection haraess by means of a
multt-connector, and the electronic
fuel injection harness is connected to

other sensors.
The essential cole of the cantrol

unit is to generate a pulse. Upon

recetving an electrical signa) from each

sensor, the control unit generates a
pulse whose duration (injectar open-
valve lime period) is controlled to
provide an optimum quantity of fuel

according to the engine characteristics.
The control unit consists mainly of

three integrated circuits formed on the
printed circuit board, This construc.
uon provides supenor control unit
reliability.

POTEM TMETER

Ly

i 4

AMA TEMPERATURE SENSOR
a

=

Fa
FUEL PUMP CONTACT PORT

TERMINAL NUMABER

EF350

Fig EF-?1 Ar flaw meter
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The air flow meter measures the
quantity of intake air, and sends a

signa] to the control unit so thal the
base pulse widih can be determined
for correet fuel injection by the injec-
tor, The ai flow meter is provided
with a flap in the air passage. As the

air flows through the passage, the flap
rotates and its angle of rotation is
electronically monitored to count the
ais flaw rate.

Mare specifically, the angle of rota-
tion of the flap 1s 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
fiow rate, the terminal (7) mounted to
the flap shaft slides on the variable
resistor R from RI to K9, causing the
voltage across terminals @ and to
change.

A constant voltage Up, (battery
voltage) is applied across terminals @)
and (J). Then the air flow rate is
converted into the voltage ratio signal

U/U,, which in turn is sent to the
control unit for computation.

@

@"

©
Ce

© TERMINAL
G

CONSTRUCTION GF AIR FLOW

The flap ts able to rotate to an
angle where an equilibruum can be
maintained between the air low pres-
sure and the return torque of the coil
spring, The damper chamber and com-
pensaling plate are provided as a
damper for the flap so thai (he flap
will not be disturbed by pulsation un
manifold vacuum during operation.

The compensating plate 15 entelink-
ed with the flap, and as the flap
rotates, [he 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 a flow can be

provided correctly.

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

METER

Fig. EF-12 Aflaw meter potentiometer

EF 364

justment is allowed in the field.
The fuel pump relay contact 1s

provided in the potentiometer section
of the ar flow rmetee, Chis contact
remains in the GFF position when the
flap 1s not actuated. It turns ON when
the flap turns 8°, and allows electric
aurrent #0 flaw through the fuel pump
relay for driving the fuel pump. This
construction provides superior safety
to the system, as the fuel parmp will

slop operation if accidental engine
stalling should occur during disving.

3. Air tempersture senser

The air temperature sensor, built
into the air flow meler, monitors

change in the intake air temperature
and transmits a signal (o contro! fuel
imection im responge to the varying

pulse duration.

EF-t3

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 lo the air
temperature rise.

A temperature _
sensor

Fig. BF-13 Air temperature sensor

4. Water temperature sensor
The water temperature sensor, built

into the thermostat housing, monitors
change in cooling water temperature
and tranunits a signal for the fuel
enrichment to change the pulse dura-
tion dusing the warm-up period,

The temperature sensing unit em-
ploys a ther:ister which is very sensi
Uve in the low temperature range.

The electrical resistance of the ther.
mister decreases in response to the
waler teiipsrature rise.

en ii
{!

Waa ;
, / Water lemperature sensor

fal NG bow‘ EF AGS
Fig. EF-1d Water temperature sensor

5, Thermotime switch
The thermotime switch is built into

the thermostat housing.

Fig. EF-15 Thermotime switeh
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The operating’ principle of the
switch ts a% shown in the chatt
Figure EF-16.

1 Contact pomts 4 Plunger
2 Bimetal § Cold start valve
3 Heater ERaI2

Fig. EF-i68 Operating principle of
thermotime switch

A harness is connected to the cold
start valve from the thermatime
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 |4 to 22°C (57 to FL°Fy.

The thermotinie 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 ubrough the
heater while the ignition switch is in
the start position, and warms up the
bimetal. Through repeated eperation
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).

G, Cold start valve
The cold start valve operates on the

electromagnetic ptinciple. It causes
fuel to be injected mto the intake
manifold independently of the injector
operation so that the engine can be
cranked smoothly during cold weath-
er

Elevinig terminal
—,

1 Swirl type nozzle

2 Magnet coit a
3 Sheet valve
4 fuel inler

Fig.

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

7. Electronic fuel injection
relay

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

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 al ary other position.

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

EF-14

an

sd q
1 ) ye

iS

Section A~AeChion Adal

EFStO

EP-17 Sectional view of cold start valve

EF I56

Fig. REIS Electranic fuel ingection
relay

8. Throttle valve switch
The throtile valve switch is attach-

ed to the throtile chamber and
actuates in response to accelerator
pedal movernent. This switch has two
sels of contact points. One set

Imorstors 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.

Foll throttie contact points
f

‘S Throttle valve switch
EF485

Fig, EF-19 Throttle valve switch

sends fuel cut signal. ‘The full throttle
switch compensates for enrichment in
fuil throttle,

9. Dropping resister
The dropping resistor 1s mounted

near the washer tank. [t can be seen dy
opening the LH. inspection tid
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Fig, EF-2¢ Dropping resistor

The dropping resistor is provided to

fuel tank and right rear wheel. The
pump employs a wed type construc:

lion where a vane pump with roller fs

directly coupled to a motor filled with
fuel. This construction — provirles
superior coupling characteristics be-

tween the pump and moter, 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/ern?
(43 to 64 psi) due to trouble in the
pressure system,

operation, the fuel pump ig actuated
irrespective of the position of the air
flow meter contact point. After starl-
ing the engine (the ignition switch is
ON), the air Mow meter contact turns
ON through rotation of the engine,
thereby actuating the fuel pump. LF
engine stalis 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 purnp is mounted near the to the START position for cranking

Fuel pump operation chart

IGN. SW. Position
AEM, Contact Points Fuel Pup

OFF ON Start

~ - x OFF Actuated

_ xX - ON Actuated

- x - OFF Unactuated

x - - ON Unactuated

x ~~ ~ OFF Unactuated

X. IGN. SW. positionsPe Outlet
tn Normal flow

om mim we Relief valve actuated due ta

clogged discharge line t
B

‘4
ch

Cae ees

inet q Co

Ft
Motor auGs

2 Pump
3° Relief valve
4 Check valve

BRa14

EF-15

Fig. EF-21 Sectional view of fuel pump
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11. Fuel damper

, EF215

Fig. EF-22 Sectional view of
fuel damper

The construction of the fuel

damper is shown in Figure EF-22. The
fuel 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 maintiined between the fuel
pressure and intake vacuunn. This con-
stant differential pressure provides
optimum fuel injection in every mode
of engine operation.

To intake manifold

Fucl inlet

1 Cucl chamber
2 Spring chamber
3) Diaphragm

Fig. EF-23 Sectional view of
Bressure regulator

BF316

When the intake manifold vacuum

Becomes large enough to overcome the
diaphragm spring force as combined
with the fuel pressure at the pressure

live, the diaphragm becomes empty oh
the intake-side. This opens the return-
side port to allow fuel to flow to the
tank for reducing Fuel pressure,

If fuel pressure is higher than the

intake manifold vacuum by 2.55

kp/em* (36.3 psi). the diaphragm
returns to its original position by

means of spring force, and closes the
return port,

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

fuel line 2.55 kg/cm? (36.3 psi) higher
than the pressure in the intake mani-
fold,

13. Fuel filter

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

Fig. BB-24 Fuel filter

The filtey paper type element must

be replaced according to the periodic
maintenance schedule, together with
the tilter body as an assembly

44. Injector
The injector is mounted on the

branch portion of the intake manifold

tt receives the pulse signal from the

control unit, and injects the fuel to-
ward the untake valve in the cylinder
head.

EFA

Fig, EF-25 Injector

The tajector operates on the
solenoid valve principle. When a
driving pulse is applied to the cou built
into the injector, ihe phinger is pulled
into the solenoid, thereby apening the
needle valve for fuel injection. The
quantity of injected fuel is in propor
tion to the duration of the pulse
applied from the control unit.

Nozzie

ben
e Filtes

15. Air regulator

The am regulator bypusses the
throttle valve to control the quantity

of air for incieasing 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-

thon 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-16

Retum spring
Etectric terminal 7

5 Magnet coll
6 Core

Needle valve EFS36

Fig. EF-26 Sectional view of injector

is stopped and the underhood air
temperature drops to below 80°C

(176°).
2

Aar ine 3
a ~ @ outlet

We
Myo |] 2

+ Bimetal 4 Heater
2 Shutter 5) Electric terminal
3 Sieeve EF320

Fig. EF-27 Sectional view of
air regulator
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Direcuan of bimetal movement with

increasing temperature
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16. Throttle chamber
The thiotile chamber, located be-

tween the intake manifold and air flow
meter, is equipped with a valve. This
valve controls the intake air flow in
resparise to accelerator pedal move-
ment. The rotary shaft of this valve is
connected to the throtile valve switch,

This valve rernains closed during
engine idling, and the aur required for
idling passes through the bypass port
mio the mtake manifold. fdle adjust
ment is made by the idle speed adyust-
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 a 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 (he 35-pin con-

nector connected to the control unit is
combined with 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
harmess. From the engine compari-

ment, the harness runs to various

units; the air flow meter, air tempera-
ture sensor, throttle valve switch, air
regulator, injector, cold start valve,
etc,

Connectors are used only in the line

Na .
Mi |.

rey

¢ ° °

z ‘ ‘ Ld 0 =20 20 rT) rr) 7 709,
TIME (minutes) + a 105 730 mo fF

Atmospheric temperature at engine starting

Aslerisk Mark (*) CFM: Cubic feet per minutes
Eras

Fig. EF-28 Air regulator characteristie curve

EPBQ?

Throtile chamber
Pig. EP-29 Throttle chantber

EF487

Fig. EF-30 Electranic 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.



Engine Fuel

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

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

Check the harness connector for
correct insertion.

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.

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

system are all in good condition.
in the troubleshooting chart,

trouble phenomena are listed verticaliy
while the inspection items are arranged

Inspection procedure (Proceed frown left to right)

tospection Hamess Fuel pum Contral wut Cold stark | Air regulatar
‘Trouble contamnty pump operation at [Injector valve system systema Relay

test (together sound cranking sound condition canditoen
phenomenon

with unit)

Engine ca not be started 0 Oo Q Q of) O

Engine stalls 0 0 G 0 o*2 O

Lack of power Q Q

Engine breather Q

Unstable Doing warming-up cs) 0 oO

idling After warming-up 0 cs)

a oSHigher idling speed

Running-on ot dieseling

Pack fire a)

After fire oO

Abnormal fuel consumption oO oO

“1 Cheek this item when trouble
occurt in cold weather only.

*2 Check this item when trouble
occurs during warming-up,

i EF-18
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Vf a continuity test on an affected
harness does not slove the problem,
proceed to check by following the
inspection items listed in the chart
from left to mght.

If any abnormality is found in any
inspection item, refer to the “[INSPEC-
TION” section and cairy out further
inspection following the procedures
described therein. In some cases, the
description of an inspection lem 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
1s allowed.

Avy flow meter Fuel systent
‘ Waler temp. | Air temp. -

Control anit . SEASOT sensor — | valve swite? Leakage Fuelreplacement Flap Resistance extatance resistance . ence
operation | measurement mesmewnem snesenomen t eee External et aie

: sppearmwe valve

oO o o 0 Q o

0 cf) 0 Q 0 Oo

0 0 Qo Le) 0

9 0 (6) 9

GQ Ls] o i] QO

ie) 9 a oO

13)

Q 0 0 o 19) 9

is) 0 La) 9 oO ie)

0 0 0 6 0 0

Fig. EF-31 Trouble diagnoses chart

EF-18
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INSPECTION
DESCRIPTION

(i) 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.

@ 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
inyproper air-fuel ratio, cesulting in
faulty engine operation due to ex-
ceasive air.

For this reason, a thorough inspec-
Gon for leaks should be naade at the
oil filler cap, dipstick, blow-by
hoses, air flaw meter to throttle
chamber air duct, eto.

{2) Inspection instructions

Before checking the electronic fuel
injection system, be stire to observa
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 of from any electronic fuel

injection unit, ensure that the ignition
switch 1s in the OFF position or that
the negative battery terminal is discon-

nected, Removing 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.

(c) 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 pot allow unburned fuel to
discharge from injectors and cald start
valve while the engine is at rest. Doing
so will cause a rich atrfuel mixture
ratio, which in tum will deteriorate
the catalytic converter when the

engine os 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
b.0 percent.

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

CONTINUITY CHECK

Circuit tester (Test
equipment required)

Description

Tt is not necessary to conduct a

harness continuity check on the entire
electtonic fuel injection — system.
Simoly locate the perunent trouble
source on the left in the following
lable and conduct an inspection as
denoted by the check item nuraber
shown on the opposite side,

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

Condition Check item number

Engine will net start
1 — (3). G), (6), (7), (8), (9)
2-(1), (2), 3)
3— (1), (3)

ingine sialls 1— 3), 6), ©), 7), 8). ©)
2— (1), (2,.G)

Lack of power 1— (1), (2), 3), 4), (6). (8)
2-(D, @), 0)

Engine breathes 1 ~ (1), 2), (3), 4). G). 6), 6). @)
2— (1), 2), B)

During warn-up

idling unstable

1 ~ (1), (3), (4), (5), (6), 8),
2~ (1), (2), @)
3 (2)

After warm-up t— (1), (3) (4, G), 6), @) &)
2— (1), (2), G)

Higher idling speed 1 - (1), (2), (4), (6), (8)
3~ (2)

Rwaning on or dieseling

Back/ire b~ (1), 2) t), 4), (6)
2— (1,2), G)

Afterfire
1 (13, (2), (3), (4), (6)
2-Q)
3~()

Abnormal fuel consumption,
1~ (YD, (2), 3), (4), (6), (8)
2-3)
3~(2)

1. Continuity check using an
ohmmeter

Notes:

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

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

EF360

Fig. EF-32 Cheek af 35-pin connector ("R” range}

EF-27
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(1) Theottte valye switch: — Idle

switch
# Make sure that throttle valve switch

connector ss securely connected in
place.

@ Check continuity between ter-
minals @ and (®.
*Test results

e Continuity exists .......... OK
® Continuity does not exist... N.G.

“Ef test results are “N.G.", proceed

as follows:
Check the circuit indicated by large
solid lines in Figure BF-35.

£2) Throttle valve switch: Full
switch

«@ Make sure that throttle valve swideh
connectar ys securely connected m
place.

With accelerator pedal fully depres-
sed, check continuity between ter
minals @ and (®.
*Test resulig
Contunuity exists

# Continuity does not ext...
“If test results are “NUG.”, proceed
as fallows.

Check the circult indicated by large
sold lines in Figure EP.36,

43) — Aig flow meter
Make sure that air flow meter con-
hector is securely connected in
place.

3A) Continuity check between ter-
minals @) and @)
@# Check continuity betweeo ter-

minals (6+ and @).
*Test results

@ 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-37.

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

Use the game procedure as in step
3A, and check continuity between
terminals @) and @). Refer to Figure
EF-38 for circuit details.

3C) Continuity check between ter-
minals @ and (@).

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

terminals @) and @). Refer to Figure
EF-39 for curcuit details.

(4). Air temperature senser
@ Make sure that air flow meter con-

nector is securely connected in

place
Check continuity between ter-
minals @} and @p.
*Test results
Continuily exists o......... OK
Continuity does not exist. . N.G.
“If test results are ““N.G.”, proceed
as follows”
Check the circuit indivated by large
solid lines in Figute KE-40,

($} Fuel pump contact points
@ Disconnect rubber hose In the Ime

@ Continuity exists

between ar cleaner and air flow
meter,

Make sure that air Mow meter con
nector is securely connected in

place.
Depress air flow meter fap, and
check continuity between terminals
( and GH.
*Test results

ln et Ok
Continuity does not exist... NG.
*Tf test results are “N.G." proceed
as follows:
Check the cirenit indicated by large
solid lines in Figure EF-4),

(6) Water temperature sensor
# Make sure that water temperature

sensor connector 1s securely con-

nected in place.
Make sure that ground tead wire is
properly grounded.
Check continuity between terminal
(@ and body metal.
*Test results
Continuity exists .......... OK

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-42.

(7) Electronic fuel injection relay:
Fuel pump relay

Make sure that relay connector is
securely connected in place.
Check continuily between terminal
@) and body metal.
*Test results
Continuity exists

EF-22

(8)

Continuity does not exist... NG.
"If lest results are ‘“N.G.”,, proceed
as follows:
Check the circuit indicated by large
solid lines in Figure EF-43.

Air regulator and fuel pump
Make sure that a regulator and

relay connectors are securely con-
nected in place.
Make sure that fuel pump harness is
securely connected (o fuel pump
terminai.

Check continuity between terminal
@®) and body metal.
*Test results

e Continuity exists... 0... OK
» Continuity does now exist... NG.

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

Check the circuit indicated by large
solid lines in Figure BF-44,

(9) Ground circuit

9A)

Make sure that ground connector is
securely connected in place.
Check all ground lines to ensure
that they are properly grounded,

Continuity check between ter-
minal (5) and body metal

oe Continuity exists

Check continuity between terminal
(3) and body metal.
*Test results

. OK
Continuity does not exist... NG.
*If test results are “N.G.", proceed
as follows:
Check the circuit indicated by large
solid lines in Figure E1'-45.

9B) Continudily check between ter-
minal 8 and body metal

Use the saaie procedure as in step
9A, and check continuity between

terminal ( and bady metal.
Refer to Figure EF-46 for circuit

details.

9C) Continuity check between ter-
minal df) and body metal

Use ihe same procedure as in step
9A, and check continuity between
terminat (7) and body metal.

Refer to Figute EF-47 for circuit

details.

9D) Continuity check between tor-
minal @§; und body metal
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Use the same procedure as in step
9A, and check continuity between
terminal @§ and body metal.

Refer to Figure EF-48 for circull
detals.

2, Continuity check using a
voltmeter (1)

Notes:
a. Set circuit tester in the BC VOLT

(DC “V"") range.
b. Connect negative terminal of volt-

meter to body meta] with a lead
wire.

c. Hf tests check out “N.G.”, be sure
to turn off the ignition switch and

to disconnect battery ground cable
before tracing the circuit.

EPI61

Fig, EF33 Cheek at 35-pin cannectar (CV" range}

(1) Revolution trigger signal
« Make sure that ignition coil connec:

tor is securely connected in place,
« Turn ignition switch to the “ON?

position.
* Contact terminal () with positive

lead wire of voltmeter,
*Test results

« Voltmeter reading indicates power
tine voltage oo... OK

» Volimeter reading does not
indicate power line voltage .. N.G.
"If test results are “N.G.", proceed
as follows:

@ Turn ignition switch lo the “OFF”

pasition.

® Check the circuit indicated by large
solid lines in figure EF-49.

(2) Power line circuit

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

@ Turn ignition switch to the “ON”
position.

e Contact terminal (@ with positive
lead of volimeter.

*Test results

» Voltmeter reading indicates power
line voltage oo... 000. o. OK

« Voltmeter reading does not
indicate power line voltage .. NG,
*1f test results are “N.G.”, proceed
as follows:

* Turn ignition switch to the “OFF”
pomuon,

« Check the circuit indicated by large
solid and dotted lines in Figure
BF.50,

(3) Injector and dropping resistor
@ Make sure that injector, dropping

resistor and relay, and 4-pin con-
nector are securely connected in
place.

3A) Terminal (@ (Cylinder “4”)
6 Turn ignition switch to the “ON”

position.

® Contact terminal (@ with positive
lead wire of voltmeter.
*Test results

@ Voltmeter reading indicates power
line voltage... 0. ....000.. OK

s Voltmeter reading does not
indicate power line voliage .. NG.

*if test cesults are “N.G.", proceed

EF-23

as follaws.
e Turn ignition switch to the “OFF”

position.

® Check the circuit indicated by large
solid and dotted lines in Figure
EF-31.

3B) Terminal 9 (Cylinder “1")
Use the same procedure as in slep

3A, and take voltmeter reading be-
tween terminal (3) and ground.

Refer to Figure EF-S2 for circuit
details.

3C) Terminal @D (Cylinder 5”)
Use the same procedure as in step

3A, and take voltmeter reading be-
tween terminal @@ and ground,

Refer to Figure HF-53 for circuit
details.

3D) Terminal Gi) (Cylinder.“6")
Use the same procedure as in step

3A, apd take voltmeter reading be-
tween terminal G7 and ground,

Refer to Figure EF-54 for circuit
details.

3E) Terminal G3 (Cylinder “3")
Usa the same procedure as in step

3A, and take voltmeter reading be-
tween terminal @2) and ground.

Refer to Figure EF-SS for circuit
details

3F) Terminal @} (Cylinder “2")
Use the same procedure as in step

3A, and take voltmeter reading be-
tween terminal @} and ground.

Refer to Figtte EF-56 for cirouit
details,

3, Continuity check using a
voltmeter (2}

Notes:
a. Set circuit tester in the DC VOLT

(DC “V") range.
b. Connect pegative 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 ta disconnect battery ground
cable before tracing the circutt.

d. Disconnect lead wire from terminal
“S” 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.
Tum ignition switch to the
“START” position.
Contact terminal @) with positive
lead wire of voltmeter.
*Test results
Voltmeter reading indicates power
line voltage 2... ...2-..00.- OR
Voltmeter reading does not

indicate power line voltage .. N.G.
*Uf test results are “N.G.", praceed
as follows:
Turn ignition switch to the “OFF”
position.
Check the clrourt indicated by Jarge
solid lines in Fipure EF-S7,

(QQ) Alv regutator
Make sure that air regulator, relay
ind 4pin connéctor are securely
connected in place,
Turn ignition switch to the
“START” position.
Contact terminal @& with positive
jead wire of volimeter.
*Test regubts

a Voltmeter reading indicates power
line voltage 2... eee eee. OK

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

e Turn ignition switch to the “OFF”
positron.

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

(3) Cold start valve and thermatime
switch

e Disconnect thermotime switch con
nector.

@ Short circuit two pins of thermo-

lime switch harness connector,

Pda
> Thermoume switch

harness connector

Fig, BE-34 Thermotime switch harness
connector short circuit

EF-24

Make sure that relay connector 18
securely connected in place.

Turn ignition switch tn the
“START” position.

Contact termmal GP with positive
lead wire of voltmeter.
*Test results

Voltmeter reading indicates power
Ime voltage. 2.2... 2 ee OR

Voltmeter reading does not
indicate power line voltage .. NG.
*If test results are “N.G.’, praceed

as follows:

Turn ignition switch to the “OFF”
position.
Check the circuit indicated by large
solid lines in Figure BF-89,
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CHECKING FUNCTIONAL
PARTS

1. Control unit

This inspection employs a
miniature lamp to check whether or
not the open-valve pulse for cranking
the engine is applied to the imector
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 unit 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, 5, and 6 cylinders), this inspec-
tion must be carried out on beth the
No. | and No. 4 cylinders.

For confirmation purposes, remove
the harness connector of the cooling
water temperature sensor. [f the lamp
flashes more brightly, the — t is posi-
tive indication that the cuntrol 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 af an
excessively low battery voltage. ft is
recommended, therefore, that a bat-
tery voltage of more than 9 volts be
applied during the cranking operation.

€F362

Fig. &F-61 Checking control untt

Inspection procedure

Checking No. | cylinder

Turn ignition switch to the “OFF”
position.

1. Disconnect harness connector of
injector.
2. Disconnect cold start valve har-
ness connector.

3. Connect 4 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.

$. Disconnect cooling water temper-
ature sensor 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.

EF 283

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 becomes
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.

{f the lamp flashes when the engine
is cranked, but does not become
brighter when the water temperature
sensor connector is disconnected, it is

EF-§1

an indication that the water tcmpera-
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 @ and ©). The standard
resistance is approximately 180 ohms.

EF306

Fig. EF-63 Measuring the resistance
between terminals (§) and @)

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

Fig. EF-64 Measuring the resistance
between terminals @) and @)

4, Connect a 12-volt de across ter-

minal @) (positive) and terminal
(negative).

5. Connect the positive lead of a
voltmeter to terminal @) and negative
lead to terminal (2).
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 Checking vollage variation
between terminals (B) and w

2.2, Checking insulation
resistance of air flow meter

Check insulation resistance between
the air flow meter body and any ‘one
of terminals @, @, @ and @. lf
continuity exists, the air flow meter is
out of order,

BF IG

Fig. EF-66 Checking insulation
resistance

2-3. Checking flap

Fully open the flap by hand to
check that it apens smoothly without
binding. Lt 1t doesn’t, it 1s out of order,

EFa0Q

Fig. EF-67 Cheehing flep

2-4. Checking fuel pump contact
points

Continuity should eust between
terminals @@ and @% of the air flow
meter when the flap is opened approx.

8 depiees. Continuity shoud not exist
when the flap is fully closed. If conti-
nuity does not exist when the flap ts

opened, or continuity accugs at a
different position, replace alr flow
meter as an assembly.

EFaqi

Fig. EF-63 Checking fuel pump
caniact points

3. Air temperature

3-1. Checking continuity

1, Disconnect: buttery ground cable,

2. Remove air flow meter.
3. Measure the outside air tempera-

ture.

4. Measure resistance between ter-
minals @) and @) of the air flow
meter connector.

erage

Fig. EF-69 Measuring the resistance
of cir temperature sensor

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

Air temperature Resistance
°C BR) (k82)

~30(-22) 20.3 to 33.0

~10(—14) 7.6 to 10.8

10 (50) 3.28 to 415

20 (68) 2.25 to 2.75

50.122) 0.74 to 0.94

80 (176) 0.29 to 0.36

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

3-2 Checking insulation
resistance

Check insulation resistance between
terminal Qf and air flow meter bady.
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 msulation
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 wuter
temperature sensor before and after
engine warm-up.

EF4s9

Fig. EF-71 Measuring the resistance
of water temperature sénsor

(oa the engine}

1. Disconnect battery ground cable.
2. Disconnectthe water temperature
seasor hamess 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
Ineter into 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
samme manner as described in step (3)
above.

Cooling water lemperature Resistance
"CF (2)

: 30 (- 22) 20.3 to 33.0

* -10(-14) 7.6 to 10.8

10 {30} 3.25 todls

30 (68) 22S 1.275

$0 (122) 074 10 0.94

80 (178) 0.29 to 0.36

If the resistance of the setisor with
respect to the coolant temperature 1s

not specified in the range shown in the
chart, the water temperature sensor
may be out of order.

4.2. Checking water temperature
sensor off the engine

1. Dip the sensor into water main-
tained al a temperature of 20°C
(62°F) and read ils resistance.
2. Then, dip the sensor into wate:
maintuned at a temperature of 80°C
(176°F), and read its resistance

EF405

Fig EF-72 Measuring (he resistance
of water tampernture sensor

(off the engime}

if ihe sensor resistance with respect

to the coolant temperature is not held
within the range specified mm the chart.
the water temperature sensor may be
out of order.

EF-53

43. Checking insulation
resistance

Thus test ss done on the engine.
}. Disconnect battery ground cable.
2. Disconnect the sensor hamess
connector.

3. Check continuity between the
engine block and one of the terminals

at sensor.

Fig. EF-73 Checking insulation resistance

If continuity exists, the sensor is
out af order,

S. Thermotime switch

Static check

I. Disconnect ground cable from
battery,

2, Disconnect electric connector of
Lhermotime switch
3. Measure the resistance between
terminal No, 46 and switch body,

45 46

EF338

Fig EF-74 Thermotime switch
terminal qumber

@ 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 coohng water tempera-

ture is between 14 to 22°C (57 to
72°F),
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@ The resistance js infmite when the
cooling water temperature is more

than 22°C (72°F)
4. Measure che resistance between

terminal No. 45 and switch body.
The ohimmeter reading 15
70 to S6ohms 2... OK
The ohmmetes reading ts not
70 to 86o0hms ... Not OK

Dynamic check

1. Disconnect ground cable from
battery.

2 Pisconnect electric connector of
thermotime switch, ‘
3. Remove hermatime switch from
thermostat housing.
4 Dip heatsensing poruan af
thermotime switch into cooling water
maintained at LO°C (80°F).
$8. When the thecmotime switch tem
perature as just about the same as the
coolmg water tamperature, measure

the resistance between tentinal No 45
and 46,

@ The resistance shoukl be about
78

6, Lncrease cooling water fempera-
ture at a rate of 1°C (18°F) per
second until at is more than 25%C
O7°F), then check continuity be-
tween terminal No, 45 and 46,
@ If the ohmumeter reading increases

from about 7822 to infinite, girguit
is OK,

Fig. EF-75 Checking thermotime switch

6. Cold start vaive

1. Disconnect tead wire from the S

terminal of startet motor.
2. Turn ignition switch to the
STAR! position, and make sure that
tuel pump is operating properly. Oper-
ating sound should be heard.
3. Disconnect ground cabis from
battery.

EF336

4, Remove two screws securing cold
Start valve to intake manifold, and
remove cold start valve.
5. Disconnect elects3¢ connector of
cold start vaive.
6 Put cold start valve Into a trans-
parent glass container of min. 20 ce
(1.22 cu in) capacity, plug the trans:
parent glass contahier opening with a
clean rag

RP aQT

Fig EF-76 Fuel iyection fram
cold start valve

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

9, Turn ignition switeh Lo the OFF
position, and comhegt a jumper wue
between cold start valve and battery
terminals. Leave cold start valve as it ts
in step 6 above.

@ Cold start valve should inject fuel.
If not, proceed to step 10 below.

1G, With ignition switch in the
START position dnd cold start valve
set ae outlined im step 9 above, check

fuel injection.

® The fuel injected .
® The fuclisnotinjected 2... NG.

7. Electronic fuel injection
relay

1, Dasconnect ground cable from
baltery.
2. Remove relvy from vehicle.

7-1. Main relay check

1 Connect 12 volt de between. posi
tive ternal eg aud negative ter-
minal 3),

“Clicks” should be heard iw conte
auity should exist between termzmals
& and (43, and between Gaz and

Nates:
a. Before applying test voltage to rf

lay, connect a fuse in series with
lead wire to prevent damage to the
circuit.

b. Tf available, use a 7-volt de in place
af 12-volt to test relay operation.

EF-54

EFa07

Fig. EF-77 Cheeking main relay (1)

2. Connect 12-volt dg between poar
uve terminal @5) and negative termunal
eq. No chicks should be heard.
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3.

2.
t
2

If test results (steps 1 and 2
above} are nat satisfactory, relay is

faulty.

Connect

“Clicks”

IQ-valt de lo pasibve
erminal @éa) and negative terminal

Se. should be heard and

EFaoa

Pig. EF-78 Checking main relay (2)

7-2. Fuel pump relay check

|, Make sure continuity exists be-

tween terminals Gag and @a9, and
between Gea and @6).

Eraoe

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

continuity should exist beswen ter-
minals @ev and Gag),

EFaIO

Fig. EF-80 Checking fuei pump reiay (2)

EF55

Notes:
a. Before applying test voltage to re-

fay, connect a fuse in series with
Jead wire to prevent damage to the
circuit,

b. If available, use a 7-volt de in place
of L2-volt to test relay operation.

3. Connect |2-volt de to positive
terminal and negative terminal
G62), No “clicks” should be heard.
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4, Uf test sesules (steps | through 3)
are nut subsfactory, relay is faulty,

8. Throttie valve switch

| Discungect ground cable from
battery.
2. Remove

from vehicle.
throttie valve switch

Q-b, fdle switch check

1, Connect ohmmeter between ter-
mirals (and a.

F492

Fig. EF-82 Checking idle switch

2. If continu:ty exists when throttle
valve js in the JDLE position, and does
not exist when valve opens approxi-

mately 7°, idle switch as functioning
properly.

8-2. Full switch check

1. Connect ohmmeter between ter-
minals ) and @®.

erat

Fig. EF-8L Checking fuel pump relay (3)

EFAS9

Fig. EP-S3 Cheeking full susitch

2. Gradually open throttle valve
from fully-closed position. CGbserve
ohmmeter reading when valve is
opened approximately 30°. If olm-
meter reading at all other valve posi-
tion is greater than that at 30°, full
switch is functioning properly.

8-3. Throttle valve switch
insulation check

Fig. EF-S4 Checking throtile valve
swifch insulation

Commect ahmmeter between body
metal and terminals 2, @) and (®.
Ohimrmeter reading should be infinite.

EF 56

9. Dropping resistor

{. Disconnect ground cable from
battery.

2. Disconnect 4-pin and 6-pin con-
agctors 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 resistar)
# 43/1 and terminal No, 40 (Number

three cyhnder resistor)
# 43/1 and ternunal No, 38 (Number

two cylinder resistor)
@ 43/) and terminal Ne, 37 (Number

one cylinder resistor)
The resistance should be approxi-

mately 6 ohms.

EFI37

fy. EF-86 Dropping resistor
terminal number

4. Conduct tesistance checks on
dropping resistor (4-pin connector
side} between the following points.
@ 43/2 and terminal No. 56 (Number

six cylinder resistor)
@ 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 tgmtion switch to the
START position, ensure ihat fuel
pump sounds while operating. If not.
check all fuel pump circuits. [f all
circuits are checked out OK, replace
fuel pump.
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Discharge pressure check

1. Disconnect ground cable from
baltery.

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

4. Remove cold start valve from
Intake manifold,

5. Put cold start valve into a con-
tainer of min. 20 ce (1.22 cu in}

capacity, and plug the container open-
ing with a rag

eraay

Fig. EF-SG Fuel injection from cold
atart valug

6 Connect ground cable to bauery.
7. Turn ignition switch toa the
START position, and release fuel line
pressure,

8. Remove cold start valve from fuel
hase,

9. Connect a fuel pressure gauge
between cold start valve and fuel hose,
and install cold start valve on intake
manifold.

Cold start valve
EF AOS

Fig. EF-87 Connect fuel prassure
gauge

10. Disconnect ground cable from
battery.

ll. Connect ground jead wire lo
fuel pump.
12. Connect ground cable 10 bat-

tery.

13.) Turn ignition switch to the

START position to aperate fuel pump.

A fuel pressure of approximately
2.55 kgfom® (36.3 psi) indicates a
good [ue] discharge pressure.

14 [f fuel pressure is not as specifi-
ed, replace fuel pressure regulator, and
repeal 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

1. Drive the car and conduct fuel
discharge check in accordance with
state Jaws or local regulations.
2. For 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 Cull throtie, starting with 20
km/h (13 mph) up to 60 kin/h (38
mph). The shift gear should be in 2nd
position,

If fuel pressure is approximately

2.55 kglem? (36.3 psi) over the
specified car speed range, fuel dis-
charge is normal. If below the
specified value, replace fuel purip.
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. Lf
necessary, replace.

41. Fuel damper

1, Connect a fuel pressure gauge as

outhned under Fuel Discharge Pressure
Check, and check fuel discharge pres-
sure.

If fuel discharge pressure reading

fluctuates excessively, replace fuel
damper.

12. Pressure regulator

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

EF-57

Check, and check fuel discharge pres-

sure If a fuel discharge of 2.55
kg/cm? (36.3 psi) in not obtained,
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.

3. Check continuity between the
two terminals. Continuity should ex-
ist, LE nol, pector{s) are faulty.

electric connectors

Check

follows:
1. Engine can run

injectors for

\-I. 0 Start the engine and run it at
idle. Attach the tip of a screwdriver to
each injector to ensure that it sounds
while operating,

EF AQ6

Fig. BF-88 Injection operating sound

(1-2. [fa low sound is produced from
any particular injector, Ural injector is
faulty
2 Engine cannot run

2-1. Lf the engine fails to run, dis-
connect electric cannector of cold
start valve 10 protect catalytic con-
verter.

2-2. Crank the engine and check

that injectors produce sounds to indi-
cale operation.

2-3. [fa low 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 ag -
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2-5. If harnesses are normal, check ry n
operation of control unit. i
2-6. If sounds are heard from euther ge - te ox
Nos. 1, 2 and 3 injectors or Nos. 4, 5 E oo Si ma
and 6, replace control unit. Sa Jz,

2-7. When disconnecting hoses from 53 a 2 ma
: 3 =

Injector. Bo Be

on a 3na —13s

EI Noe zSs &i Mt a oe *
<° 3 ° =°

z a . 1o “20 o ry ag Cy Cy ft .G
i 1 L 1 1

TIME Cimutes) ¥ 8 100 "80 no OF

eragy

Fig EF-89 lnstolling injector hose

1S. Air regulator

1. Hold rubber hose in the Jine
between throtlle chamber and air re-
gulator with flogers,

«Engine speed should be teduced,
If not, procesd as follows,
2. Disconnect air hoses fom both
end of aw regulator, and visually check
to see if ai regulator valve opens.

The valve opening at a temperature
of 20°C (68°F) 1s a3 shown in Figure
BE-90, ‘

3. Disconnect electric connector of
ar regulator, and check continuity.
Contimuty should exist. [f not, air
regulator 1s faulty.
4. Pry au segulator valve to open
with a flat-bladed screwdriver, then
close.

Direction of bimetal
movernent with
increasing ternperatute /

EF340

Aur flow area at

20°C (68°) ambient
Fig. EF-30 Valve opening ata

temperature of 20°C (68°F)

Test results
If valve opens and closes smaothly,

it is operating properly, IW nol, replace.

16. Throttle chamber

I]. Remove throtile chamber.

CHecang throttle chamber

4. Make sure that idle adjust screw
moves smoottily,

5. Adjust ttirottie valve for fully-
close position.

6. Push dash pot rod with finger to
ensure (hat it maves smoothly.
7. Check B.C.D D. For details, refer
to section EC.

E.G.R. Vacuum Port Screw

The EG.R. vacuum port screw al-
tached to the throtile chamber 1s
designed to change the amount of
exhaust gas recirculated.

This screw is properly preset at the
factory and further adjustment should
not be made.

EF-58

Atmospheric temperatace al engine sarong

Fig. EF.9! Air flow characteristic curve

2. Make sure that throttle valve
moves smoothly when thrartle lever is
manipulated.
3. Make sure that bypass port is free
trom obstacles and is clean.

Bash pot
”

Checking dushpet

ERAS

Fig. EF-92-1 Thrattle chamber

3-R. vacuum port
1 yi screw

i

ET298

fig, EF-92-2 E.G.R. vecuum pori
screw

17. Checking air leakage

in air intake system

Since the wr flow meter used in the
electron fuel injection system direct
ly measures the quantity of intake alr
to pernut the supply of the optimum
fuel quantity for each cylinder, there
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should not occur even a slight ai leak.
When inspecting the electrome [uel

Airy leaner element
Ad duct (air Cleaner to APM)
Age duct (AVM to throttle charmer)
Flange (throw: charaber tain t+
inanifold)
Cold start valve mountar +

ho Blind plug (F.GAR.)
(Cablorma models om

7 byector mounting wet

mamfold
8 Cylinder bead soni aw

intake magitobd
9 Hose (throtile cham. 0. Sawa

uomneeton}, bath tikes

ben
e

ae

18. Checking fuel hoses

Check fue} hoses for leakage, loose
connections, cracks or deterioration

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

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

REMOVAL AND
INSTALLATION
1. Centrol 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.

we

injection sysiem, pay particular atten-
hon ta hose connections, dipstick, ol

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

11 Hose (3-way connector to air repwlatar),
both siches

12) Moge (air regulator to throtde chamber
vonnectorl, both gides

130 Thratde chamber conmestor mounting
surface.

14 Hose (pipe connector to PLC, valve),
berth sides

15 Distributor vacuum line
16 LGR. vacuum line (California models

only)

filler cap, ele for any indication of air
leaks.

EPAG

17 Canister vacuum and purge tine
1% Master-Vac line
19° Cooler vacuum line
Ut Automatic transnnssion

vacuum Lise
2) Pressure regulator vacuum hne
220 EWG BR. valve mounting surface (Cakfornia

magels only)
23° Oil filler cap
24 Oil level gauge
25 OW) seal (on fron and rear of crankshaft)
26 Cal pan gasket mounting surface.

} Same vacuum hole

Fig EF-93 Cheoking 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 Removi»- a

3. Remove three bolts .- my cone
trol unit to dash side panel bracket,
and remove control unit.

EF-59

ef 42a

Fig. EF-35 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 2. Disconnect rubber hose from Caution: When connecting water tem-
each side of ait flow meter. perature sensor harness, always

1. Disconect battery ground cable. 3. Disconnect air low meter ground keep it away from high tension
cable. wire.

Caution: Be sure to disconnect bat- 4, Remove three bolts securing air
tery ground cable to prevent con- flow meter bracket. Notes:
trol unit from damaging. a, Be sure to install copper washer

when installing water temperature
sensor,

b, After installing water temperature

sensor, add cooling water with a
proper amount of anti-freeze.

5. Thermotime switch

1, Remove radiator filler cap. Drain
cooling water by opening drain valve
located on the lower side of radiator,

Note: If cooling water is hat, give ita
chance to cool down.

2. Dasconnect water hase at thermo-
stat housing.
3. Disconnect ground cable from
battery.
4 Disconnect lead wires tram
thermal transmitter, and remove
thermal transmitter.
5. Disconnect electric connector

Fug EP-G6 Aur flow meter

5. Move air flow meter upward, dis. 4. Water temperature sensor from thermotume switch
connect harmess connector, and re- 6. Remove thermotime switch by
nove aur Mow meter, i. Disconnect battery wound cable turning it counterclockwise.

6 To install air flow meter, reverse 2, Remove radiator cap.
the order of removal, 3. Remove drain plug from radiator

to dean cootant of approximately 1.5

3. Air temperature sensor liters (156 US qt, 134 Imp qt),
4. Disconnect radiator upper hase.

The ar temperature sensor is burle 5. Disconnect water tempeature
into the air flow meter and cannot be sensor harness connector.
removed as a single unit, When replace. 6 Remove water temperature sen-
ment of aic temperature sensor 1s sor,

necessary, the entire air Now meter 7. Fa install water temperature sen- EFSOI
assembly should be replaced. sor, reverse the order of removal. Fig. EP-98 Thermotime switch

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

6. Cold start valve

1. Disconnect ground cable from

battery.
2. Disconnect ground lead wire
(black) fram fuel punip
3 Diseannect lead* wire from the S

terminal of starter motor.

4. Remove two screws securing cold
Fig, EF-97 Water temperature sensor $lart. valve lo intake manifold, and

remove cold start valve.

EF-60
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5. Connect ground cable to battery.
6. Put cold start valve ma container

of min. 20 cc (1,22 cu in) capacity.
Turn the ignition switch to the
START position, and zelease fuel line
Pregsule.

Fig EF.99 Fuel injection from
cold start valve

7. Unfasten clip and disengage cold
start valve from uel hose.

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

8. To install cold start valve, reverse
the order of removal

9, For installitian of uel rubber

hose, vefer to items 17 “Fuel Rubber
Hose’,

7. Relay

L. Disconnect battery ground cable,
2 Remove two screws securing relay
to side dash.
3. Disconnect harness connector
4. To install relay, reverse the order
of removal.

& Throttle valve switch

lL. Disconnect battery ground cable.
2. Disconnect throttle valve switch
harness connector.
3. Remove iwo screws securing

throttle valve switch to throttle cham-
ber.
4. Slowly pull throuile valve switch
Forward,

on leg

EFaio

Fig EF-100 Electronic fuel infection relay

§. To install throttle valve switch,
reverse the order of removal

6. After installatuon, adjust the posi-
tion of throttle valve switch so that

+ idle swilch may be changed from ON
to OFF when throttle valve slopper
screw-Lo-throtile valve shalt lever
clearance is 1.3 mm (Q O5t in),
Note: Use suitable shim to measure

the specified clearance,

a
EF 420

Fig. EF-101 Throttle vaiue switch

f
L.3mm 00 051 ind

Fig. EF-102 Adjusting throttle value switch position

EF-61
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9. Dropping resistors

1. Disconnect ground cable from
battery.

2 Disconnect two electric connec

tors from dropping resistor.
3. Remove two screws securing
dropping resistor to dashboard.
4. To install dropping resistor, re-
verse the order of removal.

Fig. BF-103 Dropping resistor

10. Fuel pump

1, Disconnect ground cable from
battery.
2. Disconnect lead wires from fuel
plunip.

3. Disconnect lead wire from the §
terminal of starter motor,
4. Remove two screos securing cold
start valve to intake manifold, and
remove cold start valve.
$. Connect ground cable to battery.
6. Put cold start valve into a con
tainer of min. 20 cc (1.22 cu in)
capacily. Turn ignition switch to the
START position, and release fuel line
pressure.

Fig. EF-!04 Fuel injection from
cold start unive

7. Raise the rear portion of vehicle
with a jack, and black wheels. Refer to

section “GI”
8. Temporarily clamp hose at a
suitable location between fuel tank
and fuel pump.

FP 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 outhet sides of fuel pump, and
disengage fuel hoses,

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

a t:
EF 326

Fig. EF-£06 Fuel pump removal

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

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

11. Fuel damper

1. Disconnect from
battery.
2. Dasconnect ground wire (black)

from fuel pump.
3. Disconnect lead wire from the 5
termmmal of starter moter.
4 Remove two screws securing cold

slact valve to intake manifold.
5. Connect ground cable to battery.
6. Pul cold start valve into a con-

tainer of min. 20 ce (t.22 cu in)
capacity. Turn ignition switch to the
START position, and releuse fuel line
pressure. Refer ta Figure EF-104.

EF-62

ground cable

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.

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

10 Remove nuts
damper to bracket.

securing [uel

mee Se \
sO t

~ \

| Ry fits, "a, 4
LoS Siti \

} ire ks Ma ‘. a ee i" f
Fig. EP-107 Fuel damper removal

EF Q27

I. To install fuel damper, reverse
the order of remoyat,

12 For installation of fuel rubber
hose, refer totem 17 “Fuel Rubber
Hose”

12. Pressure regulator

L. Disconnect ground cable from
battery.
2, Disconnect ground lead wire

(black) from fuel pump.
3. Disconnect lead wire from the
“8S” terminal of starter motor.
4, Remove two screws secure 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-
lainer of mn. 20 co (1.22 cu in)
capacity. Turn ignition switch to the
START position, and retease fuel line
pressure. See Figure EF-104,
7. Disengage vacuum tube con-
hecling regulator to manifold from
pressure regulator.

8. Place a rag under cold start valve
lo prevent fuel splash. Unfasten three
hose clamps, and disengage fuel hose
from presstire regulator,



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 fitter

1. Tusconnect ground cable from
battery.
2. Disconnect ground

(black) from fuel purnp
3. Disconnect lead wire from the §
terminal of starter motor.
4, Remove iwo screws securing cold
start valve to intake manfuld, and
remove cold stact valve

lead wire

5. Connect battery ground cable.
6 Put cold start valve inte a con.
tainer of min, 20 ce (192 cu im
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 Glter, and disengage fuel hoses

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

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

Engine Fuel

Fig. EF-1 09 Fuel filler removal
9. To instaSl fuel filter, reverse the
arder of removal.

10. For installation of fuel rubber
hose, refer to item £7 “Fuel Rubber
Hose”.

14. Injector

1. Dasconnect ground cable from
ballery.
2. Inscennect ground lead wire
(black) from fuel purnp.
3. Disconnect jead wire from the
“S"' terminal of starter motor,
4, Remove Iwo screws secunng cold
start valve to wtake manifold, and
remove cold start valve,
5. Connect ground cabke to battery,
6 Put coli start valve into a can
tainer of min, 200 ce (1.22 cu in)
capacity, Turn igmtion switch to the
START position, and release fuel line
pressure. See Figure EF.104,
7, Disconnect ground cable from
battery.
8. Disconnect
fren injector
9. Disengage harness from fuel pipe
B ware clap.
10, To remove the front three in-

jectors, remove screws securing fuel
pipe

slecine connector

of front fuel pipe

TL To remove the rear three injec-
lors, remove bolts securing fucl pipe C
to intake manifold. These bolts are
localed on bracket.

Fig €F-111 Setting volt removal
of rear fuel pipe

12. When removing any of the front
OF rear injeclor, unfasten hose clamps
on that side.
13. Pull fuel pipe forward, and dis-
engage injector and fuel pipe.

Fig. BF-I72 Fuel pipa remougl

Caution: Place a rag under injector
when disconnecting fuel pipe to
prevent fet splash,

14. On injector rubber hose, owas.
we off a pont approx, 20 msn (0.787
In) from socket end. Heat soldering
tron (150 watt) for 15 minutes. Cut
hose into braded reiniorcerment from
mark © socket end. Bo not feed
soldering won until it touches inieceor
tail piece.

Then pull rubber hose out with
hand.

Cautions:
a, Be careful not to damage socket,

plastic connector, ete. with solder.
ing iron,

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

Braided reinforcement

Soldering iron +,

i

Socket—
Unit mm (in)

EF551

Fig. EF-113 Melting injector rubber hose
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va 5c)

Oo, s
1 Injector holder CEE /

heat insulator © 8
Injector holder oe

Injector

Fut. EF-if4 injector

wew
en Socket

15. Install injector fuel rubber hose
as follows:

© Clean exterior of injector tad piece
# Wet inside of new rubber hose with

fuel.

® Pash end of rubber huse with hose
socket onto injector tail piece by
hand as far as they will go.

» Clamp 16 not necessary at this con
nvchon, :

15. Air regulator

1. Disconnect ground cable fran
battery.

2. Disconnect
from regulator
3 Unfasten clamp on each side of
air hose, and disengage hase.
4, Remove two setscrews,

electric = connector

tsBy You EF S508
Pig. BF-115 Air regulator removal

5. To install ait regulator. reverse

(he order of removal.

16, Throttle chamber

|. Disconnect battery ground cable.
2. Remove distributor cap.
3. Remove rubber hoses from throt-

Ue chamber.

BFADT

Pug, EF-1i6 Throltle chamber

4. Remove throttle valve switch.
5. Disconnect 8.0.0.0. harness cons
neckor,

6, Diyconqect rad
auxihary throttle shaft.
7, Remove four screws securing
throttle chamber to intake manifold.
The throttle chamber can be remuved
together with B.C.D.0 and dash pot
8. To install throttle chamber, re
vetse the order of removal,

connector al

Throttle chamber securing screw
tightening torques

20 to 2.4 kgm
(14 to #? ft-lb)

9. After installation, adjust the posi-
bie of thteitle valve switch so that

idle switch may be changed from ON
to OFF when throttle valve stopper
screw-lo-throlile valve shaft lever
clearance is 1.3 mm (0.054 in).

/

1.3 mm (0.081 in)

Fig. EF-1!7 Adjusting throttle 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,

throgile valve is opened excessively
or working parts are faulty

17. Fuel rubber hose

When rerooving or tstallay high
pressure fuel subber hose, observe the
following.

Make sure that all law pressure Cuel
tubber hoses are fully inserted and are
free from undue sirain before clamp»
ing

Cautions:

a. Do not reuse fuel hose clamps after
loosening,

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

c. 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 ta 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:

0.10 to 0.15 kg-m

(0.72 to 1.1 ftlb)
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Unit? mm Gn) EFsa9

Fig. EP-119 Fuel hose clamp
pasition

When tightening hase 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 wnit. For details, refer to
items (1) through (23) below. Items
with an asterisk mark '*"" indicate
hoses whose ends should bottom or
be pushed until they contact
bulges, EFI unit, ets,

Rubber hoses between fuel
pump and damper

(2) * 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 ta
damper fuel pipe until its end ts

on black paint on pipe.

(@) Insezt rubber hose until its end
contacts damper unit.

20 (0.787 .0 (0.78 das (0.723) Ths portion
painted black

Pump to
damper
fuei pipe

Umit’ mm (in) EF54Q

Fig. EF-120 Rubber hoses between

pump and damper

Fuel damper to fuel feed
pipe rubber hose

* Usert rubber hose until its end
contacts fuel damper unit.

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

€ ot
Blue marking, »

=
rm) (0.0399

nar na| s
30 (1.481) 20 (0787)

Units mune (ind

Fig. EF-121 Fueldamper ta fuel feed
pipe rubber hase

1 40,039)

ER GA1

Unit? mm Gn}

Fuel feed pipe to fuel filter
inlet pipe rubber hose

@* Push end of rubber hose onto fuel
feed pipe until it contacts inner
bulge.

(@* Push end of rubber hose onta fuet
filter inlet pipe until st contacts
fuel filter unit.

24 (0.945) 20 (0.787}

1 (0.039) 1 (0.039)

Unit mm Gin} F542

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

Fuel filter outlet to fuel
pipe A rubber hose

ON Push end of pubber hose onto fuel
filter outlet pipe until it contacts

__, fuel filter unit.
G0” Push end of rubber hose ento fuel

pipe A until it contacts inner
bulge.

23
 

(0.90
6)

EFsa3

Fy. EF-123 Fuel fitter outlet to fuel pipe A rubber hose
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Cold start valve rubber
hose

a Push end of rubber hose onto fuel
pipe A until it bottoms.

@®* Push end of rubber hose onto fuel
pipe © until it contacts inner
bulge.

20 (0,787) 20 (0 787)

Unit mm an)

Fuel pipe A to fuel pipe B
or C rubber hose

Gd" Push end of rubber hose onto fuel
pipe (B) or (C) until at contacts
pipe bracket

(* Push end of rubber hose onto fuel
ppe A until it touches inner
bulge.

20 TBI) 20 (0.78T)
a1 @oss=l 7 fF

ro
4

port (0.039)

: 'me KE
Unit mm Gn) Eroat

Fig. £F-125 Fuet pipe A to fuel
pipe B or C rubber hose

Injector rubber hose

@6* Push end of rubber hose with hose
sockel onto injector tall piece
until hose socket contacts injec-

tor. Clamp is not necessary al this

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

=p 1 (0.039)

20(0 787) 24 (0 827)
EFS32

Fig EP 124 Cold stat valve rubber hase

( Push end of injector rubber hose
onto fuel pipe B or C approx, 25
mim (0.984 wn),
Insertion Jength will be auto-
matically set by relative positions
of fuel pipe Boor C and injector,

a

25 (U 984)

Umi mim (ind EF5a4

Fig. EP-126 Injector rubber hose

Pressure regulator to fuel pipe
B or G rubber hose

8" Push end of rubber hose onto fuel
pipe Bar C until it contacts pipe
branch for injector.

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

it contacts pressure regulator.

20 10 787} 2040 787)

connection,

20 (0 787),

20 (0.7873

1 (0.039)

EA
ta

Unit: mm (in)

1
{0 039) alae (0 039)

MS
EFS33

Fig. EF-127 Pressure regulator fo fuel pipe B or C rubber hose
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Pressure regulator to fuel return
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 tn-

serted all the way.
@)* Push end of rubber hose onto fuel

return pipe A until it contacts
inner bulge

20 (0 787)

Qiut mn fin) EFBaa

Fig. E128 Pressure regulatear to
fuel relurn pipe A

rubber hose

Fuel return pipe A to fuel
return pipe rubber hose

@)* Push end of cubber hose onto fuel
return pipe A until tt contacts
inner bulge.

@* Push end of rubber hose onto fuel
return pipe unti) it contacts inner

bulge

25 (0.984)

1a se
1h

25 (0 9H4)
1

Unit mm tin}

€FS35

fig. EF-£29 Fuel return pipe A
to fuel return pipe

rubber hose
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Fuel return pipe to fuel
tank rubber hose

@ Push rubber hese onto fuel return
pipe until its end is on blue paint

on pipe
® am

@* Push ond of rubber hose onto fuel a ; 30 1.181)
tank inlet pipe connector until it - r
conlacts fuel tank. Blue marking

1 (8.039)

30 (1.181) Unit min (in)

Fig. EF-130 Fuei retura pipe to fuel tank rubber hose

a Fuel return pipe

¢ Oe
This por von painted black

Blue marking

Puel [eed pipe

> Fuel pape Blue marking “

Pued return
pipe A

Fuel pipe B 2 re , e Fuel pipe C

EF638

Fig. EF-131 Fuel rubber hoses

EF-6?
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