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Engine Fuel

EFl SYSTEM

The Electronic Fuel Injection (EFI)
system is used to control fuel supply
electrically, in place of the conven-
tional carburetor system.

The EF] system employs various
types of sensors to convert the engine

operating conditions into electronic
signals. These signals are sent to the
control unit where the optimum in-
jector open-valve time period is com-
puted according to the information
stored in the memory for control of
fuel injection quantity.

| Various sensors | For detecting engine operation

Electrical signal

1
LControl unit

Electrical signal

| Injector

] For calculating optimum fuel injection

J For injecting fuel

EF-4

FEATURES

The EFI system utilizes electronic
elements such as integrated circuits
({ICs), resistors, thermistors, etc. for
electrically controlling the amount of
fuel injected, corresponding to changes
in engine operations. Because of this
use of electronic components, this
systen is able to provide a quick
response to changes in operating con-
ditions, and serves to improve the
engine performance and to reduce
fuel consumption and harmful gases.
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EFI SYSTEM OPERATION

FUEL FLOW SYSTEM

Fuel is sucked from the fuel tank
into the fuel pump (1), from which
it is discharged under pressure. As it
flows through the mechanical fuel
damper (2), pulsation in the fue! flow
is damped. Then, the fuel is filtered
in the fuel filter @), goes through the
fuel line, and is injected into the in-
take manifold cylinder branch from
the injector (5).

Surplus fuel is led through the
pressure regulator (8) and is returned
to the fuel tank. The pressure regu-
lator controls the injection pressure in
such a manner that the pressure dif-
ference between the fuel pressure and

the intake manifold vacuum is always I Fuel pump
2.55 kg!cm?' (36.3 psi). During starting 2 Fuel damper
- : 3 Fuel filter
operation of the engine when the cool- 1. €oid mirt vabve
ing water temperature is beldw the 5 Injector
specification, fuel is injected into the & Pressure regulator
intake manifold from the cold start e

valve (4). Fig. EF-3 Fuel Flow System

*

AIR FLOW SYSTEM

Intake air from the air cleaner (1)
is metered at the air flow meter (@),
flows through the throttle chamber
(®) and into the intake manifold, and
then flows through each intake mani-
fold branch mto the cylinder. Air
flow during driving is controlled by
the throttle valve located in the
throttle chamber. During idling oper-
ation, the throttle wvalve is in the
almost closed position, and the air
is led through the bypass port mount-
ed to the throttle chamber. In this
case, the quantity of suction air is
adjusted by means of the idle speed
adjusting screw (). During warming-
up operation, the air flow is bypassed
through the air regulator (@) to in- EF273A
crease engine rpm. " Fig. EF-4 Air Flow System

Air cleaner

Air flow meter

Ailr regulator

Throttle chamber

ldle speed adjusting screw

1
2
3
4
5

EF-5
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ELECTRICAL FLow e Input signal

Output signal

SYSTEM

The suction air flow varies with the
movement of the air flow meter, and
the quantity of fuel to be injected
must be controlled correctly in cor-
respondence with the present air
flow. In the EFI system, the injection
pressure is held constant at 2.55
kg]cmz {36.3 psi) and the area of the
injector nozzle hole is also constant,
Therefore, the fuel injection quantity
can be determined by the injector
open-valve time period. The control
unit of the EFI system determines this
pulse width duration according to in-
formation (electrical signals} from
various types of sensors, therebyv con-
trolling the fue! injection quantity.

1 Water temperalure 6 Ignition cail 11 Air flow meter
SENSOL 7 lgnition switch 12 Air regulator
2 Thermotime switch 8 Control unit 13 Throttle valve switch
3 Allernator 9 Fuel pump 14 Cold start valve
4 (3il pressure swilch 10 Air temperature 15 Injector
5 Fuel pump relay sensor 1
EF274A

Fig. EF-5 Electrical Flow System

‘4

EF-6
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SIGNALS FOR CONTROL

UNIT

An electrical signal from each sen-

sor is introduced into the control unit the duration of the pulse computed in

for computation. The open-valve time the control unit,

THROTTLE VALVE
SWITCH

IGNITION COIL

AIR FLOW METER

period of the injector is controlled by

WATER TEMPERATURE
SENSOR

AIR TEMPERATURE
SENSOR

IGNITION SWITCH

INJECTOR

EF276A
Fig. EF-6 Electronic Signals for Control Unit

Signal Device Item to be monitored or actuated
A Air flow meter Quantity of intake air
ition coil .
B fgats on ot Engine rpm
negative terminal
Opening of throttle valve
) “full”, “idle” “after idle” ichment, and fuel shut
c Thirotils valva switch { ‘rull . |_dle ar?d a ter. idle” enn . 5
off operation during coasting)
Temperature of cooling water
ool D Water temperature sensor {*cooling water temperature**, “‘after start” and “‘after idle”
P enrichment)
, Temperature of intake air
E | Air temperature sensor iy, 7 N5
(“intake air temperature” enrichment)
F Ignition switch “START" S‘l.ar(m'g‘ OpEI:'.E[IOI'I g
position {“start’’ and “after start” enrichment)
Qutput G [njector Fuel injects into intake manifold

EF-7
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INDEPENDENT SIGNALS
OF CONTROL UNIT

Cold start valve operation

INGITION SWITCH

.

THERMOTIME SWITCH

!

COLD START VALVE

Fuel pump operation

EF276A
Fig. EP-7 Cold Start Valve Operation System

When the cooling water temper-
ature is lower than the specification,
the bimetal contact in the thermotime
switch remains in the ON position. At
this switch position, if the ignition
switch is turned to the START posi-
tion, electric current is supplied trom
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.

IGNITION SWITCH
“START”

IGNITION SWITCH

“iG"

¥

ENGINE REVOLUTION

ALTERNATOR
“L"™ TERMINAL

OIL PRESSURE
SWITCH

FUEL PUMP RELAY (2)

When starting the engine, the fuel
pump is operated by the current sup-
plied through fuel pump relays (2) and
(1). After the engine starts, the fuel
pump continues to operale using cur-
rent supplied from fuel pump relay (2)
monitoring the engine revolution and
fuel pump relay (1).

U

FUEL PUMP RELAY (1)

|

FUEL PUMP

If the engine stalls for some reason,
fuel pump relay (2) receives the
“engine stall” signal, and stops feeding
current, thereby stopping the opera-
tion of the fuel pump.

Rotation of the engine is detected
by monitoring both the generation of
the alternator and the engine oil pres-

EF-8

EF371A

Fig. EF-8 Fuel Pump Operation System

sure, Because of this dual monitoring
system, fuel pump operation can be
assured during engine rotation, even if
one of these monitor units should fail.

If the engine stalls completely due
to a malfuction, the supply of fuel is
stopped al once; this system improves
safety in case of engine malfunction.
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FUEL INJECTION CONTROL

FUEL INJECTION
TIMING

combustion - exhaust. Fuel injection
is made just prior to the beginning of
the suction stroke in each cylinder.

2

h

The engine has a repetitive four- However, this situation is not the
stroke cycle: suction - compression same for the EFI system.
Crank angle
c:.—& 0° 120° 240  360° 480°  600°  720°  840°
| v = e 7 L
L | Z 2 Z
522 ;/' ]
# 7
s |\ % 7
i = s
3 % Z =
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e
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3

W

Z

e

OOVANN

i

AN

B T
~ Siart of injection

- ﬁ Ignition point

The fuel injectors are electrically
connected, in parallel, in the control
unit. All injectors receive the injection
signal from the control unit simul-
taneously. Therefore, injection is made
independently of the engine stroke
cycle (suction, compression, combus-

nlet valve opens

EF278A

Fig. EF-9 [njection Timing

tion, and exhaust). In the six-cylinder
engine, injection is made once after
receiving the ignition signal from the
ignition coil three times.

The required fuel quantity is at-
tained after fuel injection is made
twice during one stroke cycle (suction,

EF-9

compression, combustion, exhaust). In
other words, one injection of fuel
provides only half the fucl quantity
necessary for operation of one stroke
cycle of the engine.

Fuel in this EFI system is not in-
jected directly into the cylinder, but
is injected into the outside portion of
the intake valve. Therefore, the air-
fuel mixture is sucked into the cylin-
der when the intake vaive opens to
start the suction stroke. In other
strokes, the air-fuel mixture is kept
outside the intake valve.

FUEL INJECTION
QUANTITY

The fuel injection quantity is the
sum of the “basic injection quantity”
which is the basis of the injection
quantity and the “enrichment™ that is
used to correct the basic injection
quantity in correspondence with the
various conditions.

Fuel Basic ;
cal L o Enrich-
injection = injection +

: : ment
quantity quantity




Engine Fuel

Example of fuel injection quantity (Cold start)

Intake air temperature at 0°C (32°F) (constant) and water temperature rises from 0°C (32°F)

Note: Fuel increase by cold start valve is accomplished only when starting engine
in cold weather [Cooling water temperatures below 14°C (57°F)]

“AFTER START" enrichment

¥ [ Ignition switch ]
Thetmstimb Bt Sgg’;{? [Watcr temperature sensor » v Wil
Cold start valve s ool “AFTER IDLE” enrichment LaL. - srlchment
Throttie valve switch CRrOTEEElS Wi
[ Water temperature sensorJ
Ignition switch “ST/AR{;/ R i et //////
‘ enrichment /

i
Throttle valve switch [\ \\ |\ \\ |, "COOLING WATER
'EEMPERATURF-" enri-:‘:_?mcnt

Tl il o

Fik ik

Water lemperature

sensor

fricp= 2 L o (P A

&

[ntake air sensor

L

4
/ “INTAKE AIR TEMPERATURE" enrichment

Basic fuel injection

|
. | quantity
Air flow meter |
[gnition coil 1 i
I
i
i
: ror , : Yehicle Ful el
VYehicle condition Cranking Idling stzrt]iLng th‘ic!ttlc Constant-speed driving
-
Ignition switch "START" “ON™
! ; ] “FULL
Throttle valve switch “IDLE™ contact ON OFF THROTTLE" OFF
contact ON

T
Water temperature 0°C (32°m)
1

T
20°C (68°F)
[

I
40°C (104°F)  60°C (140°F) 80°C (176%F)y  80°C (176"F) (Constant)
1 'l 1

Intake air temperature

0°C (32°F) {(Constant)

BASIC INJECTION

EF413a

Fig. EF-10 Fuel Injection Quantily {Cold stort)

mined by these signals is called the

tion. For providing this enrichment,

QUANTITY basic injection quantity. the control unit computes the quan-
tity of fuel to be added to the basic

The “engine rpm” information injection quantity by using signals
and “load state” information are sent from each sensor. It causes the

created by two signals which pro-
vide for the rotation of the engine.
One of these two signals is sent out
from the ignition coil that detects the
engine rpms. The other one is the
signal sent from the air flow meter
which menitors the suction air quan-
tity. The injection quantity deter-

ENRICHMENT

The basic injection quantity is used
as the basis for providing engine rota-
tien, but the injector is not controlled
by this factor alone. For example, the
fuel must be enriched when starting
the engine or in the full-throttle posi-

EF-10

total quantity of fuel 1o be injected.
Enrichment may also be made by the
injection from the cold start valve,
which functions independently of the
control unit,

The following sensors and switches
are used to generate the fuel enrich-
ment signal:
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Example of fuel injection quantity (Hot restart)

Intake air temperature at 15°C (59°F) (constant) and water temperature rises from 60°C (140°F)

“AFTER START" enrichment

[Igrlilinn switch J

Waler temperature sensor

/A

“START™
enrichment

Water lemperature /

lgnition swilch

“AFTER IDLE" enrichment

Throttle valve switch
Water temperature sensor

“INTAKE AIR TEMPERATURE" enrichment
“FULL" enrichment (Throttle valve switch)

“COOLING
WATER
TEMPERA-

TURE"™

LA

enrichment

1
1
|
: I I
Sensor | !
Throttle valve swilch AR : : i
1
Intake air sensor /] “IDLE” enrichment ! I
1 ! Basic fuel injection quantity
1 | 1 1
' . : i
Air Now meter : [ | |
lgnition coil 1 : I I
: ! ! |
1 § | 1
; Yehicl : -~
Vehicle condition Cranking [dling st:nlicn; FFull throttle Constant-speed driving
lgmition switch “START™ “ONT
- “FULL )
Throtile yalve switch “IDLE" contact ON OFF g{;‘}g;rgﬁ]: OFF

1
Water temperature

60°C (140°F) 80°C (176°F)
1 L

BO°C (176°F) (Constant)

Intake air temperaturg

159¢ (59°I") (Constant)

1) Water temperature sensor:
The enrichment signal is generated
in correspondence with the cooling
water temperature when it is below
80°C (176°F).

2) Air temperature sensor;
The enrichment signal is generated
in correspondence with the intake
air temperature when it is below
20°C (68°F).

3) Throttle valve switch:
The idle contact and full throttle
contact in this switch detect the
open angle of the throttle valve and
generate the enrichment signal.

4) Thermotime switch:
This switch generates the enrich-

ment signal when the cooling water
temperature is below 14°C (57°F).

EF4144

Fig. EF-11 Fuel Injection Quantity (Hot restart)

5) Ignition switch:
The enrichment signal is generated
in the START position of the
ignition switch.

Various fuel enrichment corrections
are made by these signals in order to
provide optimum fuel injection under
any engine operating conditions.

“"Cold start” enrichment

The cold start valve operates when
the ignition switch 1s turned to the
“START" position and the thermo-
time switch is turned “ON”, and in-
jects fuel into the intake manifold.

EF-11

“"Start” enrichment

When the ignition switch is in the
“START"” position during cranking
operation, a constant amount of fuel
is increased irrespective of the cooling
water temperature.

“After start” enrichment

When the ignition switch is turned
from the “START" to “ON" position
after cranking operation, the “‘start”
enrichment becomes zero. The “after
start” enrichment is provided to com-
pensate for this sudden decrease in
fuel quantity. The “after start” en-
richment decreases gradually as time
passes, finally becoming zero, and is
determined by cooling water tempera-
ture,
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Enrichment signal and signal source chart

Sensor )
& Throtile valve switch £ i
ale i . nition
switch e All Thermotime L h R ks
temperature temperature swilch switc emar
Ehe g Full “START"
SENSOT Sensor
Idle
throttle
contact \
Fuel enrichment contact
Cold start Q
Start 0
g *1: Igniti itch
After start 0 *] 1: Ignition swi .
er star O “START — “"ON"
Idle 9]
*2: [dle contact
After idle @] *2
’ R “ONY - "OFF™
Full 8]
Cooling waler o
temperature
Intake air a
temperature

“Idle” enrichment

When the engine is idling, that is,
when the accelerator pedal is not
depressed, the throttle valve switch
idle contact is ON to provide ad-
ditional fuel injection.

“After idle"” enrichment

The “after idle” enrichment pro-
vides smooth acceleration when the ac-
celerator pedal is depressed to start the
vehicle. This enrichment is determined
by cooling water temperature,

“Full” enrichment

The *“full” enrichment provides
smooth full throttle driving perform-
ance when the throttle valve opening
is more than 34°. With this enrich-
ment, about 27% of fuel is increased
from the level determined by the base
pulse.

“"Cooling water temperature”
enrichment

Fuel is increased according (o the
cooling water temperature monitored
by the cooling water temperature sen-
sor. This enrichment is zero when the

cooling water temperature is above
80°C (176°F).

"Intake air temperature”
enrichment

Fuel injection is increased ac-
cording to the intake air temperature
monitored by the intake air tempera-
ture sensor. This enrichment is zero
when the intake air temperature is
above 20°C (68°F).

FUEL SHUT-OFF

rpm
Mg
3 3200
‘% wpg»
2 2,800
2
5]
g

EF372A
Fig. EF-12 Fuel Shut-off

EF-12

Fuel shut-off is accomplished dur-
ing deceleration when the engine does
not require fuel =

The above graph shows the relation-
ship between engine rpm and fuel
shut-off range.

1. Pl shut-off is operated (“A"
zone) when engine speed is ahove
3.200} rpm and the throttle valve is
closed. The fuel shut-off condition
continues (A and “B” zones) until
engine speed drops to 2,800 rpm even
if the throttle valve is kept closed. The
fuel injection recovers when engine
speed becomes below 2,800 rpm (“C”
zone) even if the throttle valve is
closed.

2. Fuel shut-off is not operated
when the engine speed is below 3,200
rpm even if the throttle valve returns
to the closed position from the open
position. However, fuel shut-off is
operated when engine speed increases
above 3,200 rpm (“A™ zone) and
throttle valve remains closed.
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EFI SYSTEM COMPONENT PARTS CONSTRUCTION

FUEL FLOW SYSTEM
FUEL PUMP

4 Normal flow

AND FUNCTION

= = = = = Relief valve actuated due to
clogged discharge line

[nlet

Motor
Pump
Relief valve
Check valve

e g~

The fue! pump employs a wet type
construction where a vane pump with
roller is directly coupled to 2" motor
filled with fuel. This construction pro-
vides superior coupling characteristics
between the pump and motor, and
greater safety in case of fire.

Roller

Qullet

EF2524A
Fig. EF-14 Vane Pump

In the vane pump, the roller is
pushed outward by centrifugal force
when the pump rotates, and is pressed
against the outer wall. This rotary
portion and surrounding wall are not

Qutlet

co-axial, and pumping is performed
by the change in clearance between
the wall and the rotary portion. Thus,
when the clearance is large, fuel is
sucked in; when it decreases, fuel is
discharged.

The relief valve in the pump is
designed to open when the pressure in
the fuel line rises over 3.0 to 4.5

kg/em? (43 to 64 psi) due to malfunc-

tion in the pressure system.

The check valve prevents abrupt
drop of pressure in the fuel pipe when
stopping the engine.

The fuel pump operating system is
shown in Fig. EF-15.

When the ignition switch is turned
to the “START” position for cranking
operation, the fuel pump is actuated
irrespective of the conditions of the
alternator and the engine oil pressure
switch.

After starting the engine (the igni-
tion switch is “ON™), the alternator
operates and the engine oil pressure
switch is open through rotation of the
engine, thereby actuating the fuel

EF-13

EF251A
Fig. EF-13 Fuel Pump

pump.

If the alternator stops and the
engine oil pressure decreases for some
reason, the fuel pump relay-2 “A”
contact is turned to *11”, and the fuel
pumgp relay-1 is turned “OFF™. Then
the fuel pump is stopped, though the
ignition switch remains in the “ON"
position. In this manner, fuel supply is
cut off for satety purposes when the
engine accidentally stops during driv-
ing.
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Normal switch position

IFuel pump relay-1

Fuel pump

—
Battery ﬂwc
atte

When engine | When engine is _L -

is stopped in operation ® = 0Oil pressure switch
Alternator @ 1

A
“L" terminal '_—%QG B
———. ON OFF it P = =
0il pressure —
switch < e [ T O ] J_
Ignition switch Fuel pump relay-2 Alternator =
EF373A

Fuel pump operation chart

Fig. EF-15 Fuel Pump Operating System

IGN.' SW, Alternator Oil pressure Fiisi pitinp ke Fuel pump
position relay (1) A B

START Not generate No pressure ON 11 ON Actuate
ON Generate Normal ON 1 OFF Actuate
ON Failure Normal ON I - ON Actuate
ON Generate Failure ON I OFF Actuate
ON Failure Failure OFF I ON Not actuate
OFF Not generate No pressure OFF 1 OFF Not actuate

FUEL DAMPER

wp B2

Fuel inlet Fuel
1 Air chamber outlet
2 Diaphragm
3 Fuel chamber

EF266A

Fig. EF-16 Fuel Damper

The fuel damper is provided to
suppress pulsation in fuel flow dis-
charged from the fuel pump. No ad-
justment is allowed on this damper.

The construction of the fuel
damper is shown in Fig. EF-16.

Change in the pump discharge pres-
sure is monitored by the diaphragm
and spring, which vary the volume of
the fuel chamber for suppressing pul-
sation,

FUEL FILTER

4+ Fuel outlet

t Fuel inlet
= EF256A

Fig. EF-17 Fuel Filter

EF-14

The fuel filter is placed between
the fuel damper and the injector, and
is used to remove foreign matter in the
fuel. Water in the fuel is collected at
the bottom of the filter casing.

The filter must be replaced accord-
ing to the periodic maintenance
schedule as an assembly.
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INJECTOR

Nozzle
Return spring

Electeie termminal
Iiltet

The injector receives the pulse PRESSURE REGULATOR
signal from the control unit, and in- To intake manifald
jects the fuel toward the intake valve t
in the cylinder head.

The injector operates on the

solenoid valve principle. When a @)
driving pulse is applied to the coil built

into the injector, the plunger is pifiled Fuelinlet
into the solenoid, thereby opening 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,

To fuel tank
-p

Magnet conl
Core
Needle valve

e B I

EF320A

Fig EF-18 Injector

The pressure regulator controls the
pressure of fuel so that a pressure dif-
ference of 2.55 kg/cm? (36.3 psi) can
be maintained between the fuel pres-
sure and intake manifold vacuum. The
pressure regulator is divided into the
air chamber and fuel chamber by the
diaphragm. Intake manifold vacuum is
introduced into the air chamber, there-
by keeping differential pressure con-
stant causing excessive fuel to return
to the fuel tank through the return
side port. This constant differential

I Air chamber pressure provides optimum fuel injec-
2 Diaphragm tion in every mode of engine opera-
3 Fuel chamber tion
4 Valve '
EF2B7A
Fig. EF-20 Pressure Regulator
]-tgf"cm2
(psiy [
2.0 Fuel pressure
@8 <N\
g
2 L
1 Injector lower rubber insulator g
2 Injector heat insulator holder H 1.0 3
3 [Injector lower holder :*:i (4L 2.55 kgf‘cnw
4 Injector upper rubber insulator o (36.3 psi)
5 Injector upper holder
&1 Splpet EF2314 Atmospheric .
Fig. EF-19 Injector ?0) pressure Time ~—fm——
o7 > Manifold
throttle vasaum
-1.0
(- 14} = [diing
EF258A

EF-15

Fig. EF-21 Fuel Pressure Changes
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COLD START VALVE AND
THERMOTIME SWITCH

Cold start valve

The cold start valve causes fuel
to be injected into the intake mani-
fold independently of the injector
operation so that the engine can be
started smoothly during cold weath-
er.

The cold start valve operates on the
electromagnetic principle.

To improve fuel-air
lower temperatures, the cold start
valve employs a switl type nozzle
which has a turn chamber at the end.
With this construction, fuel is injected
at an angle of 60° and better atomi-
zation of fuel can be obtained.

mixing at

Electric terminal

Thermotime switch

The thermotime switch is built into
the thermostat housing.

A harness is connected in series to
the cold start valve from the thermo-
time switch. The bimetal contact in
the thermotime switch opens or closes
depending on the cocling water tem-
perature, and sends a signal to the cold
start valve so that an additional
amount of fuel can be injected for
starting operation of the engine.

The thermotime switch is ON when
the cooling water temperature is lower
than 14°C (57°F), and the thermo-
time switch is OFF when the cooling
water temperature is higher than 25°C
(77°F).

Cold start valve

Thermotime switch

The temperature at which the bi-
metal contact turns ON or OFF
may vary within the range of 14 to
25°C (57 to 77°F). This implies,
however, that repeated operation of
the ignition switch may result in exces-
sively thick mixture and consequent
troubles in engine operation. To pre-
vent 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 operation of the ignition
switch, then, the bimetal is sufficiently
warmed up to open the thermotime
switch, thus stopping excessive injec-
tion of fuel from the cold start valve.

Electric terminal

Fuel inlet

Sheet valve
Magnet coil
Swirl type nozzle
Contact point
Bi-metal

Heater

= R I S

EF2694

Fig EF-22 Coid Start Vaive and Thermolime Switch

EF-16
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AIR FLOW SYSTEM
AIR FLOW METER

Helical spring

Flap

Y
Y

From air cleaner

>

The air flow meter measures the
quantity of intake air, and sends a
signal to the control unit so that the
base pulse width can be determined
for correct fuel injection by the injec-
tor. The air 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
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-
gram of the potentiometer is shown in
Fig. EF-23. When the flap deflects
along with a change in the intake air
flow rate, the terminal 2 mounted to
the flap shaft slides on the variable
resistor R from R1 to R9, causing the
voltage across terminals @ and @3 to
change.

A constant voltage Uy (battery
voltage) is applied across terminals §9
and 39 . Then the air flow rate is
converted into the voltage ratio signal

By-pass port

Ailr temperature sensox_/

Damper chamber

Damper plate

To intake manifold

R R
i3
U R,
32 {)
Patentiometer R
9
Up
Ryo
4 34
Adr temperature sensor
25

Terminal numbes

To EF! harness

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

The flap is able to rotate to an
angle where an equilibrium between
the air flow pressure and the return
torque of the coil spring can be main-
tained. The damper chamber and
damper 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 damper plate is interlinked
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 by-pass port so that
the specified intake air flow can be
provided correctly.

The air passage is provided with the
air temperature sensor, and the by-pass
port has the air by-pass screw which
regulates the idle mixgure ratio.

EF-17

Potentiometer

EF441A
Fig. EF-23 Air Flow Meter

AIR REGULATOR

Air outlet

Electric
terminal

EF260A

| _’E:Dir outlet
1 I
L - =)

Sty
1 RBimetal 4 Heater
2 Shutter 5 Electric terminal
3 Sleeve SFIE

Fig EF-24 Air Regulator
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The air regulator by-passes the
throttle valve to control the quantity
of air for increasing the engine idling
speed when starting the engine at a
bimetal 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
ait passage in a few minutes. The air
passage remains closed until the engine
is stopped and the bimetal temper-
ature drops to below 80°C (176°F).
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; 40 ‘
:u.-ul:| S
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& 30.0 (1,089
- 30 4 {
E:I,usf;r
- | 5.0 “
y :
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0 o
Temperature “C {F)

Initial bimetal temperature: 20°C (68°F)
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I
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N

2 106) \
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H

2 - N\ 80 (282)

g 1353 2.5 (88)
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EF537A
Fig. EF-25 Air Regulalor
Characteristics Curve

COLD

Bimetal
Shutter
Healer

EF253A

b

Fig. EF-26 Air Regulator Operation

THROTTLE CHAMBER

.:5._];:.? %Q
<

Fig. EF-27 Throttle Chamber

EF262A

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

This valve remains closed during
engine idling, and the air required for
idling passes through the by-pass port
into the intake manifeld. Idle adjust-

EF-18

ment is made by the idle speed adjust-
ing screw located in the by-pass port.
There is another by-pass line in this
throttle chamber to pass sufficient air
through the air regulator into the
intake manifold during engine warm-
up.

Throttle valve close (Idling)

B
---—'\!)

|
®

Throttle valve open @

Idie speed adjusting screw
By-pass port

Throttle valve

Throttle chamber

Flap

Alr flow meter
Air by-pass screw
By-pass port

= IR T N R Y

EF337A
-

Fig. EF-28 Air Flow in Air Flow
Meter and Throttle Chamber

DASH POT

The dash pot is attached to the
throttle chamber. The dash pot pre-
vents the throttle valve from closing
abruptly, thereby reducing HC emis-
sion during deceleration or gear shift-
ing.

Dash pot
Throttle chamber
Throttle valve
Throttle lever

B R -

EFA453A
Fig. EF-28 Dash Pot
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ELECTRICAL SIGNAL
SYSTEM

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

The electrical resistance of the ther-
mistor decreases in response to the
water temperature rise. See Fig.
EF-31.

f

W ]
;ﬁ.kﬁl

4

EF653
Fig. EF-30 Water Temperature Sensor

WATER TEMPERATURE SENSOR_AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE
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EF334A

Fig EF-31 Waler Temperature Sensor
and Air Temperature Sensor
Characteristics Curve

I
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g W e
1N % /| J ater temperature sensor
A o W i v A

AIR TEMPERATURE SENSOR

The air temperature sensor, built
into the air flow meter, monitors
change in the intake air temperature
and transmits 4 signal for the fuel
entichment to change the pulse dura-
tion.

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

The electrical resistance of the ther-
mistor decreases in response to the air
temperature rise. See Fig. EF-31,

Thermistor

EF264A

Air temperature
sensor

EF3224
Fig. EF-32 Air Temperalure Sensor

THROTTLE VALVE SWITCH

The throttle valve switch is attach-
ed to the throttle chamber and ac-
tuates 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 position.

ldle contact

The idle contact closes when the
throttle valve is positioned at idle and
opens when it is at any other position.
The idle contact compensates for idle
and after idle enrichment, and sends
the fuel shut-off signal,

EF-19

Full throttle contact

The full throttle contact closes only
when the throttle valve is positioned at
full throttle (more than 34 degree
opening of the throttle wvalve). The
contact is open while the throttle valve
is at any other position.

The full contact compensates for
enrichment in full throttle.

1 Throttle valve switch
2 Full throttle contact points

3 ldle contact points
EF265A

Fig. EF-33 Throttle Valve Switch

CONTROL UNIT

EF323A
Fig. EF-34 Control Unit

The control umit is connected to
the LFI harness by means of a2 multi-
connector, and the EFl harness is
connected to other sensors.
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The essential role of the control
unit is to generate a pulse. Upon
receiving an electrical signal from 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 consists mainly of
three integrated circuits formed on the
printed circuit board. This construc-
tion provides superior control unit
reliability .

DROPPING RESISTOR

The dropping resistor is used to
lower the source voltage to a level
suitable for the injector.

The dropping resistor is connected
in series with the injector. It reduces
the source voltage to approximately
1/4 of the source voltage. These resis-
tors protect the injectors from alterna-
tor voltage surges and from the effects
of other components in the vehicle’s
electrical system.

Electric
" terminal
; Resistor
EF266A

Fig. EF-35 Dropping Resistor

Power source

RELAY
EFI relay
The EFI relay serves to activate

Battery

(3 (2)

(1) EF267A

Fig. EF-36 Dropping Resistor Circuit

the electronic fuel injection system
through the ignition switch. The cir-
cuit is shown below.

Dropping
resistor Injector

A ——

@@ o O
'd

E ;JS E F 1 relay
IG

Ignition switch

Fuel pump relay

The fuel pump relay serves to ac-

EF-20

Controt unit

EF3404
Fig. EF-37 EFI Relay Operating Circuit

tivate the fuel pump. For operation of
the fuel pump, refer to Fuel Pump.
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EFlI HARNESS

One wiring harness 15 used to con-
nect lines between the control unit
and the related major units,

The 35-pin connectar of the EFI
harness is connected to the control
unit at the left dash side, and runs to
the engine compartment. The harness
runs (o various umnits: the zir flow
meter, throttle valve switch, cold start
valve, air regulator, thermotime
switch, water temperature Sensor,
dropping resistor and injector, etc.

Battery supplies power (0 injector
and control unit through fusible link
designed especially for EFI.

EFT harness
N . 5 -
\ Fusible link for EFI1

Note: Mounting method may differ
according to model. e
2B4A

Fig. EF-38 EFI Harness

EF-21
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REMOVAL AND INSTALLATION

INJECTOR AND
FUEL PIPE

1. Follow the procedure below to
reduce fuel pressure to zero.

CAUTION:
Before discennecting fuel hose, release
fuel pressure from fuel line to elimi-
nate danger,

(1) Disconnect ground cable from
battery.

(2} Disconnect cold start valve har-
ness connector.

(3) Using two jumper wires shown
in illustration, connect each terminal
to cold start valve connector.

(4) Release pressure in fuel system
by connecting other terminals of
jumper wires to battery positive and
negative terminals for a few seconds.

CAUTION:
Be careful to keep hoth terminals
separate in order to avoid short circuit.

Cold start vaive

EF212A
Fig. EF-41 Reducing Fuel Pressure

2. Disconnect electric connector
from injector and cold start valve.

3. Disengage harness from fuel pipe
wire clamp.

4. Disconnect
rocker cover side.
5. Disconnect vacuum tube (con-
necting pressure regulator to intake
manifold) from pressure regulator.

6. Remove air regulator pipe.

7. Disconmect fue! feed hose and
tuel return hose from fuel pipe.

blow-by hose at

Note: Place a rag under fuel pipe to
prevent splashing of fuel.

8. Remove bolts securing fuel pipe
and cold start valve,

EF134A
Fig. EF-42 Fuel Pipe Securing Bolts

9. Remove
injectors.

screws  securing  fuel

EF230A
Fig. EF-43 Removing Fuel Injector
Securing Screws

10. Remove fuel pipe assembly by
pulling out fuel pipe, injector, pressure
regulator and cold start valve as an
assembly.

EF136A
Fig. EF-44 Remouving Fuel Pipe

I1. Unfasten hose clamp on fuel in-
jector and remove fuel injector from
fuel pipe.

Note: Place a rag under injector when
disconnecting fuel pipe to prevent
splashing of fuel.

EF-24

1 Injector lower rubber insulator
2 Injector heat insulator holder
3 Injector lower holder

4 [Injector upper rubber insulator
5 Injector upper hoider

6 Injector

EF2314A
Fig. EF-45 Injector

12, To install injector and fuel pipe,
reverse the order of removal.

Note: When installing injector, check
that there are no scratches or abra-
sion at lower rubber insulator, and
securely install it, making sure it is
air-tight,

13.  For installation of fuel hose,
refer to Fuel Hose.

E 3

INJECTOR RUBBER HOSE

If necessary, replace injector rubber
hose, proceed as follows:

Removal

Braided reinforcement 3

Soldering iron - \

Socket

20 mm (0.79 in)
EFG51

Fig. EF-46 Melting Injector Rubber
Hose

1. On injector rubber hose, measure
off a point approx. 20 mm (0.79 in)
from socket end.

2. Heat soldering iron {150 watt) for
15 minutes. Cut hose into braided
reinforcement from mark to socket
end,
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Note: Do not feed soldering iron until
it touches injector tail piece.

CAUTION:

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

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

3. Then pull rubber hose out wilth
hand.

Installation

I. Clean exterior of injector 1ail
picce.

2. Wet inside of new rubber hose
with fuel,

3. Push end of rubber hose with
hose socket onto injector tail piece hy
haid as far as they will go.

Note: Clamp is not necessary at this
connection,

CAUTION: *
After properly cannecting fuel hose
to injector, check connection for fuel
leakage.

PRESSURE
REGULATOR

" EF133a

Fig. EF-47 Removing Pressure
Regulator

I.  Reduce fuel line pressure to zero.
Refer 1o item 1. under the heading
Injector and Fuel pipe.

2. Disengage vacuum tube connect-
ing regulator to intake manifold from
pressure regulator.

3. Remove screws securing pressure
regulator,

4.  Unflasten hose clamps, and dis-
connect pressure regulator from fuel
hose.

Note: Place a rag under pressure regu-
lator to prevent splashing of fuel.

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

6. For installation of fuel hose, re-
fer to Fuel Hose.

COLD START VALVE

i
EF232A

Fig. EF-48 Removing Cold Start
Valve

1. Reduce fuel line pressure to zero.
Refer to item 1, under the heading
Injector and Fuel pipe.

2.  Remove securing cold
start valve to intake manifold.

3. Unfasten clamp and disconnect
cold start valve from fuel hose.

SCrews

Note: Place a rag under fuel hese
to prevent splashing of fuel.

4.  To install cold start vaive, reverse
the order of removal.

5. For installation of fuel hose, re-
fer to Fuel Hose.

i I|
EF442A
Fig. EF-49 Remouing Air Regulator

EF-25

I. Disconnect ground cable from
battery.

2. Disconnect
from air regulator.
3. Unfasten clamp on each side of
hose, and disconnect hose.

4. Remove setscrews, and remove
air regulator.

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

electric  connector

Note: On Canada models, a rubber
cover is provided on air regulator.

THERMOTIME
SWITCH

Thermotime switch

Water temperature sensor
Thermal transmitter

Water temperature sensing switch

EoNLE I S

EF4924A
Fig. EF-50 Thermotime Switch

1. Disconnect battery ground cable.
2. Remove radiator [liller cap. Drain
approximately 1.5 liters {1 3 US qt,
1% Impqt) of coolant by opening
drain plug.

WARNING:

The coolant should not be drained
until it has cooled off completely.
Otherwise, burns may be incurred.

3. Disconnect upper radiator hose.
4. Disconnect thermal transmitter
harness connector to facilitate removal
of thermotime switch.

5. Disconnect  thermotime
harness connector,

6. Remove thermotime switch by
turning it counterclockwise.,

7. To install thermotime
reverse the order of removal.

switch

switch,
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Note:

a. Be sure to install copper washer
when installing thermotime switch.

b. After installing thermotime switch,
add the same amount of coolant
as was drained.

WATER
TEMPERATURE

SENSOR

1, Disconnect battery ground cable.
2. Remove radiator filler cap. Drain
approximately 1.5 liters {1 % US qt,
1 % Impat) of coolant by opening
drain plug.

WARNING:

The coaolant should not be drained
until it has cooled off completely,
Otherwise, burns may be incurred.

3. Disconnect radiator upper hose.
4. Disconnect water temperature
sensor harness connector. Refer to Fig.
EF-49.

5. Remove blind plug to facilitate
removal of water temperature sensor.
6. Remove water temperature sensor
by turning it counterclockwise,

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

CAUTION:

When connecting water temperature
sensor harness, always keep it away
from high tension wire,

Note:

a. Be sure to install copper washer
when installing water temperature
sensor.

b. After installing water temperature
sensor, add the same amount of
coolant as was drained.

THROTTLE VALVE
SWITCH

EF218A

Fig. EF-51 Removing Throttie Valpe
Switch

1. Disconnect battery ground cable.
2. Disconnect throttle valve switch
harness connector.
3. Remove screws securing throttle
valve switch to throttle chamber.
4. Slowly pull throttle valve switch
toward you.
5. To install throttle valve switch,
reverse the order of removal.
6. After installation, adjust position
of throttle valve switch.

Refer to Throttle Valve Switch,
under the heading Component Parts
Enspection.

THROTTLE
CHAMBER

1. Disconnect battery ground cable.
2. Remove hoses, tube and air duct
from throttle chamber.

3. Disconnect throttle valve switch
hHH'IESS connector.

4. Disconnect B.C.D.D. harness con-
nector,

5. Disconnect rod connector at auxi-
liary throttle shaft.

6. Remove bolts securing throttle
chamber to intake manifold. The
throttle chamber can be removed.

7. To install throttle chamber, re-
verse the order of removal.

(T) Tightening torque:
Throttle chamber securing screw
1.5 to 2.0 kg-m
{11 to 14 ft-b)

EF237A

Fig. EF-52 Removing Throttle
Chamber

'Note: Do not adjust throttle valve

stopper screw as it is properly
adjusted at factory.

EF270a

Fig. EF-53 Throttle Valve Stopper
Screw

DROPPING
RESISTOR

EF443A

Fig. EF-54 Dropping Resistor
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1. Disconnect ground cable from
battery.
2. Disconnect electric connector

from dropping resistor.

3. Remove dropping resistor attach-
ing screws.

4. To install dropping resistor, re-
verse the order of removal.

CONTROL UNIT

1.
and remove battery.

RELAY
EF1 RELAY

1 EFI relay

2 Relay cover
EF445A

Fig. EF-56 EFI Relay

Disconnect battery ground cable

2.  Remove relay cover.
1 Control unit 3. Remove relay attaching screws.
2 Lock lever eraass 4. Disconnect hamess connector.
Fig. EF- 55 Control Unit 5. To install relay, reverse the order
of removal,

1. Turn ignition switch OFF and
then disconnect ground cable from
battery.

CAUTION:

Befare disconnecting EFI harness at
35-pin connector, be sure to turn
ignition switch “OFF” and then dis-
connect ground cable from battery to
prevent control unit from being dam-

aged.

2. Remove instrument
lower cover.

3.  Remove L.H. dash side finisher.

4. Pull lock lever back, and dis-
connect 35-pin connector from con-
trol unit.

5. Remove bolt which secures con-
trol unit to L.H. dash side panel, and
remove control unit.

6. Teo install control unit, reverse

panel L.H.

the order of removal. 1

FUEL PUMP RELAY (1)

2 Seat belt warning

timer unit
3 Ignition accessory relay
4 Fan motor timer unit

EF545A

Fig. EF-57 Fuel Pump Relay (1)

Disconnect battery ground cable.

2. Remove instrument panel R.H.

CAUTION: ' j

When inserting 35-pin connector into 3.
disconnect harness connector.
break terminals. 4,
of removal.

control unit, be careful not to bend or

lower cover, floor assist nozzle and

unction block.
Remove relay attaching bolts and

To install relay, reverse the order

EF-27

FUEL PUMP RELAY (2)

Fuel pump relay (2)

Dimmer relay

Bulb check relay

Air conditioner relay %
Inhibitor relay -
Relay bracket

Relay bracket cover

o - e

EF380A
Fig. EF-58 Fuel Pump Relay (2)

1. Disconnect battery ground cable.
2. Remove relay cover.

3. Remove relay from relay fixing
board,

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

AIR CLEANER

EF281A
Fig. EF-53 Air Cleaner

1. Unfasten clamp securing air duct
between air cleaner and air flow meter.

2. Remove air cleaner securing
SCTEW.
3. Separate air cleaner from air
duets.

4. To install air cleaner, reverse the
order of removal.
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AIR FLOW METER

: i e WL
! 1@«; f 7Lk
718\ f‘@\(
\'\//f ) ”_'.'l‘\'ll . :\\\'\

Fig. EF-60 Air Flow Meter

1. Disconnect battery ground cable.
2. Unfasten clamps securing air
ducts at air flow meter and remove air
ducts.

3. Remove bolts securing air flow
meter bracket to body.

4. Remove air flow meter with
bracket and disconnect harness con-
nector.

5. To install air flow meter, reverse
the order of removal.

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 temperature sensor is
necessary, the entire air flow meter
assembly should be replaced,

FUEL FILTER

ETAS4
Fig. EF-61 Removing Fuel Filter

1. Reduce fuel line pressure to Zero,
Refer to item 1, under the heading
Injectar and Fuel pipe.

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

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

3. Remove bolt securing fuel filter
to bracket, and remove fuel filter.

4. To install fuel filter, reverse the
order of removal.

5. For installation of Tuel hose, refer
to Fuel Hose.

FUEL PUMP

EF530A

Fig. EF-62 Fuel Pump

1. Disconnect ground cable from
battery.

2. Reduce fuel line pressure to zero.
Refer to item 1, under the heading
injector and Fuel pipe.

3. Disconnect harness connector of
fuel pump at rear luggage compart-
ment.

4. Raise the rear portion of vehicle
with a jack, and block wheels.

5. Temporarily clamp hose between
fuel tank and fuel pump.

6. Unfasten clamps at the suction
and outlet sides of fuel pump, and
disconnect fuel hoses.

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

7. Remove bolts which secure fuel
pump bracket to body, and remove
screws which secure bracket to pump.
8. To install fuel pump, reverse the
order of removal.

9. For installation of fuel hose, refer
to Fuel Hose.

FUEL DAMPER

1. Reduce fuel line pressure to zero.
Refer to item 1, under the heading
Injector and Fuel pipe.

2. Raise the rear portion of vehicle
with jack, and block wheel.

3. Temporarily clamp hose between
fuel tank and fuel pump.

4. Unfasten clamps at inlet and out-
let sides of fuel damper, and discon-
nect fuel hoses.

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

5. Remove nut which secures fuel
damper to bracket.

EF384A

Fig. EF-63 Removing Fuel Damper

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

7. For installation of fuel hose, refer
to Fuel Hose.

FUEL HOSE

Make sure that all low pressure fuel
hoses are fully inserted and are free
from undue strain before clamping.

When removing or installing high
pressure fuel hose, observe the follow-
ing.
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CAUTION:

a. Do not reuse fuel hose clamps after
lgosening.

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

¢. Tighten high pressure rubber hose
clamp so that clamp end is 3 mm
{0.12 in) from hose end or screw
position (wider than other portions
of elamp) is flush with hose end.
Tightening torque specifications are
the same for all rubber hose clamps.

Tightening torque of fuel hose
clamps:

0.10 to 0.15 kg-m
(0.7 to 1.1 ft-lb)

2

e

w

%

EFgY6
Fig. EF-64 Fuel Hose Clamp

~—3mm (0.12 in)

EF336A
Fig. EF-65 Fuel Hose Clamp
Position

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

d. Insertion length of high pressure
fuel rubber hoses is not the same
for conventional pipes and those
for electronic fuel injection unit.
For details, refer to items ()
through @& below. Items with an
asterisk mark ““*'" indicate hases
whose ends should bottom or he
pushed until they contact bulges,
electronic fuel injection unit, ete.

Rubber hoses between fuel

pump and damper

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

(@)*Insert rubber hose until its end
contdcts damper unit.

3(0.12)
IR
S 3(0.12)
t:i H ! 1
Unit: mm (in) EF448A

Fig. EF-66 Rubber Hoses between
Pump and Damper

Fuel damper to fuel feed
pipe rubber hose

(B *Insert rubber hose until its end
contacts fuel damper unit.

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

Unit: mm (in}

3
3¢0.12) (0.12)
25(0.98) 20(0.79)
Unit: mm (in) EF440A

Fig. EF-67 Fuel Damper to Fuel Feed
. Pipe Rubber Hose

Fuel feed pipe to fuel filter
inlet pipe rubber hose

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

(& *Push end of rubber hose onto fuel
filter inlet pipe until it contacts
fuel filter unit.

24 (0.94) 25 (0.98)

3 m.zz;_l;.. ’. 3(0.12)

® 'E-'—ﬂ

Unit: mm (in)

EF343A

Fig. EF-68 Fuel Feed Pipe to Fuel
Fiiter Inlet Pipe Rubber Hose

Fuel filter outlet to fuel
pipe rubber hose

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

(8 Push end of rubber hose onto fuel
pipe until it is 23 mm (1.30 in)
from end of pipe.

EF344A

Fig. EF-69 Fuel Filler Outlel to Fuel Pipe Rubber Hose

EF-29
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Cold start valve rubber hose

@ Push end of rubber hose onto fuel
pipe until it is 33 mm (1.30 in)
from end of pipe.

10 *Push rubber hose onto cold start
valve inlet pipe until it contacts
cold start valve.

Y
= &—\'_ ' 3
M
|
[ 301+~ = 3(0.12)
333G 33 (L.30)
Unit: mm {in) EF345A

Fig. EF-70 Cold Start Valve Rubber
Hose

Injector rubber hose

{1 *Push end of rubber hose with hase
socket onto injector tail piece
until hose socket contacts injec-
tor. Clamp is not necessary at this

_ connection.

(2 Push end of injector rubber hose

onto fuel pipe until it is 28 mm

(1.10 in) from end of pipe.

@2 @
|

A |

|\

=HAS

—-ﬂ'LB»(O.Iz}
- —.-' ) -
28 (1.10} Unit: mm {in)

EFJ46A
Fig. EF-71 Injector Rubber Hose

Pressure regulator to fuel pipe
rubber hose

(3 Push end of rubber hose onto fuel
pipe until it is 33 mm (1.30 in)
from end of pipe.

({#*Push end of rubber hose onto
pressure regulator inlet pipe until
it contacts pressure regulator.

33(1.30) 33(1.30)

emm— |
=iy 3(0.12)

@8 Push end of rubber hose onto
pressure regulator outlet pipe
until it is 33 mm (1.30 in) from
end of pipe.

(8 *Push end of rubber hose onto fuel
pipe until it contacts fuel pipe

stay.
3(0.12)
19 a8
33(1.30) 33(1.30)
--——H
—- 3(0.12) —=] Lw—3 (0.12)

e

Unit: mm {in)

EF347A

Fig. EF-72 Pressure Regulator to Fuel Pipe Rubber Hose

Fuel pipe to fuel return pipe
rubber hose

@) Push end of rubber hose onto fuel
pipe until it is 33 mm (1.30 in)
from end of pipe.

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

33(1.30) 25 (0.98)

37012~} , ‘...’_.3 (0.12)

EF348A Unit: mm (in)

Fig. EF-73 Fuel Pipe to Fuel Return
Pipe Rubber Hose
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~ Fuel return pipe

\ To fuel tank  From fuel tank

ti
-

Fuel pump

Fuel damper

Fuel filter
Injector

Pressure regulator
Cold start valve

F= N VR PR

®- “@m:——-—/ \_Fuel pipe

EF450A
Fig. EF-74 Fuel Hoses

EF-31
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ELECTRICAL SYSTEM INSPECTION

DESCRIPTION

Electrical system inspection can be
performed by using the E.F.I. ANA-
LYZER (J-25400).

CAUTION:

When checking the electrical system
with EFl ANALYZER, be sure to use
the proper adapter harness.

If the analyzer is not available, use
the following procedures.

PREPARATIONS FOR
INSPECTION

VEHICLE PREPARATIONS

1. Turn ignition switch to “QFF”
position.

CAUTION:

Before disconnecting and connecting
slectrical connectors, ensure that igni-
tion switch is in the "OFF” position.

2. Disconnect baitery ground cable.
3. Disconnect lead wire from “S”
terminal of starter motor.

4. Disconnect cold start valve har-
ness connector,

5. Arrange so that air flow meter
flap can be pushed manually from air
cleaner side.

6. Disconnect 353-pin EFI harness
connectot from control unit.

CAUTION:

a. Before disconnecting EF] harness at
35-pin connector, ensure that igni-
tion switch is in the “OFF” posi-
tion.

b. Be extremely careful not to break
or bend 35-pin when disconnecting
terminal,

INSPECTION

To inspect the electrical system, use
a circuit tester. Continuity test can be
performed easily by measuring resist-
ance and voltage between terminals of

35-pin EF1 harness connector installed
Ofl Cir.

CAUTION:

Do not touch the circuit tester probe
to any unnecessary pin on the 35-pin
connector. Doing so could cause dam-
age to the circuit tester.

For items to be checked, refer to
Inspection Procedure Table.

(%)
F

FEEEEEREEEREEEEEE
EEEEEREEERR =22

VOLTAGE MEASUREMENT

1. Set circuit tester in the DC Volt
(DC “V"") range.
2. Disconnect
harness connector,
3. Connect cold start valve harness
:onnector.,

4. Securely connect battery ground

thermotime switch

EF-32

RESISTANCE
MEASUREMENT

1. Set circuit tester in the Ohm “R”
range.

2. Check continuity between ter-
minals @& and shown in the
Inspection Procedure table,

Note: Body earth should be made by
connecting with unpainted metal
such as bolt.

EF4614,
Fig. EF-75 Resistance Measurement

£

5. Connect negative probe of circuit
tester to body metal.

Note: Body earth should be made by
connecting with unpainted metal
such as bolt,

6. Contact positive probe of circuit
tester to terminal (&) shown in the
Inspection Procedure table,

EF452A
Fig. EF-76 Voiltage Measurement
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7. Inspection with ignition switch in
“START" position,

(1) Set ignition switch on “START"
and measure voltage in each step of
" Inspection Procedure Table from 15 to
17.

(2)  Turn ignition switch “OFF™,

(3) Connect lead wire to “S” ter-
minal of starter motor. _
{4) Set ignition switch on “START"
and measure voltage in step 18.

8. Inspection with ignition switch in
“ON" position,

(1) Turn ignition switch “ON" and
measure voltage in each step of Inspec-
tion Procedure Table from 19 to 26.
(2) Turn ignition switch “OFF”.

(3) Disconnect oil pressure switch
harness connector.

(4) Turn ignition switch “ON" and
measure voltage in step 27.

(5) Turn ignition switch “OFF”,

(6) Connect oil pressure switch har-

ness connector,

{7} Disconnect alternator 2-pin con-
nector (“L" and “8” terminals).

(8) Turn ignition switch “ON” and
measure voltage in step 28.

9. Turn ignition switch “OFF",

10. Conncet EFI harness connector
to control unit.

11. Connect thermotime switch har-
ness connector.

12. Connect 2-pin alternator con-
nector. '

INSPECTION
PROCEDURE TABLE

HOW TO USE

1. After measuring, compare meas-
vred values with standard values to
determine whether circuits/parts are
malfunctioning or not.

EF.33

2. When a malfunctioning circuit is
located, again check measurements in-
volved in that circuit. In this case,
check ignition switch, circuit tester
range, probe, etc. to be certain they
are sef at proper positions.

CAUTION:

a. Before connecting EFI harness at
35-pin connector, ensure that igni-
tion switch is in the “OFF" posi-
tion.

b. When inserting 35-pin connector
into control unit, insert slowly,
securely and straight, being careful
not ta bend or break 35-pin termi-
nals.

Note: Fig. No. in “Refer to™ column
means the circuit diagram for each
step.
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COMPONENT PARTS INSPECTION

FUEL PRESSURE
CHECK

1. Follow the procedure below to
reduce fuel pressure to zero.

CAUTION:
Befare disconnecting fuel hose, release
fuel pressure from fuel line to elimi-
nate danger.

(1) Disconnect ground cable from
battery.

(2) Disconnect cold start valve har-
ness connector.

(3) Using two jumper wires shown
in illustration, connect each terminal
to cold start valve connector.

(4) Release pressure in fuel system
by connecting other terminals of
jumper wires to battery positive and
negative terminals for a few seconds.

CAUTION:
Be careful to keep both terminals
separate in order to avoid short circuit,

EF212A

Co.ld start valve

Fig. EF-77 Releasing Pressure in
Fuel System

2. Connect a fuel pressure gauge
between fuel pipe and fuel hose of fuel

fiiter.
‘\\g\J
N

Fuel pressure gauge i

‘ 45%‘

=
=
e
.
\ = - EF758
Fig. EF-78 Connecting Fuel Pressure
Gauge

3. Start engine and read fuel pres-
sure gauge.

e Atidling:
Approximately
2.1 kg/em? (30 psi)

o The moment accelerator pedal is
fully depressed:
Approximately

2.6 kgfem? (37 psi)

4. If fuel pressure is not as specified,
replace pressure repulator, and repeat
fuel pressure check.

if below the specified value, check
for clogged or deformed fuel lines, and
if necessary, replace fuel pump as an
assembly or check valve.

FUEL PUMP
FUNCTIONAL TEST

After disconnecting alternator “L”
terminal or oil pressure switch connec-
tor, set ignition switch at “ON" posi-
tion. Then make sure that fuel pump
operating sound is heard. If not, check
all fuel pump circuits, If all circuits are
checked out OK, replace fuel pump.

FUEL DAMPER

If noise from fuel pump is abnor-

mally loud, replace fuel damper and

recheck for noise.

FUEL FILTER

The filter must be replaced in ac-
cordance with the periodic mainte-
nance schedule as an assembly.

If the filter is clogged or cracked,
replace it.

EF-36

INJECTOR

CONTINUITY CHECK

l. Disconnect ground cable from
battery,

2. Disconnect
from injectors.
3, Check continuity between the
two terminals. Continuity shouid
exist. If not, injector(s) are faulty.

electric connectors

EF213A

Fig. EF-79 Injector Continuity
Check

OPERATING SOUND CHECK

Engine can run

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

Fig. EF-80 Injector Operating
Sound

2. All injectors are functioning prop-
erly if “click™ sound is heard at regular
intervals. Note, however, that as en-
gine speed increases, “click” intervals
shorten,
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Engine cannot run

1. I the engine fails to run, dis-
connect electric connector of cold
start valve.

2. Crank the engine and check that
injectors produce operating sounds to
indicate operation.

3. If a different sound is produced
from any particular injector, that
injector is faulty.

4. If no sound is heard from all
injectors, check harnesses referring to
Electrical System Inspection.

5. If harnesses are normal, check
operation of control unit.

6. If sounds are heard from either
No. 1, 2 and 3 injectors or No. 4, §
and 6, replace control unit.

Note: Two power transistors are used
— one for No. 1, No. 2 and No. 3
cylinders; and one for No. 4, No. 5
and No. 6 cylinders.

7. When replacing injector. refer to
Removal and Installation.

PRESSURE
REGULATOR’

Refer to Fuel Pressure Check for
inspection.

COLD START VALVE

1. Disconnect ground cable from
battery.

2. Remove two screws securing cold
start valve to intake manifold, and
extract cold start valve,

3. Put cold start valve into a trans-
parent glass container, plug the trans-
parent glass container opening with a
clean rag.

4. Disconnect connector of oil pres-
sure switch or alternator L. terminal.
5. Connect ground cable to battery.
6. Turn ignition switch to “ON"
position. Make sure cold start valve
should rot inject or leak fuel while
fue! pump operates.

7. Using two jumper wires, connect
each terminal to cold start valve con-
nector.

CAUTION:
Be careful to keep both terminals
separate in order to avoid short circuit,

EF3244A

Fig. EF-81 Fuel Injection from
Cold Start Valve

8. Connect other terminals of jump-
er wire to battery positive and negative
terminals.

e Fuelisinjected ............ OK
e Fuel is not injected . .. ... .. N.G.

THERMOTIME
SWITCH

STATIC CHECK

1. Disconnect
battery.

2. Disconnect electric connector of
thermotime switch.

ground cable from

3. Measure the resistance between
terminal 46 and switch body.

EF335

Fig. EF-82 Thermotime Switch
Terminal Number

e The resistance is zero when the

cooling water temperature is less
than 14°C (57°F). ......... 0K

EF-37

e The resistance is infinite when the
cooling water temperature is more

thafl 257 CAUAEEY, DM AN 0K

Note: The resistance is zero or infinite
when the cooling water tempera-
ture is between 14 to 25°C (57 to
77°F).

4. Measure the resistance between
terminal 45 and switch body.
The ohmmeter reading is
40to70ohms ............ OK

DYNAMIC CHECK

. Disconnect ground cable from

battery.

2. Disconnect electric connector of

thermotime switch.

3. Remove thermotime switch from

thermostat housing.

4, Dip heatsensing 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 water temperature, measure

the resistance between terminals 45

and 46 .

e The resistance should be about 40
to 70 ohms.

6. Increase cooling water tempera-
ture until it is more than 30°C (86°F),
then check continuity between termi-
nal 45 and 46 .

o The chmmeter reading changes to
infinite at a temperature within the
range of 14 to 25°C (57 1o 77°F)
........................ OK

EF325A

Fig. EF-83 Checking Thermotime
Switch
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AIR FLOW METER
CHECKING POTENTIOMETER

B b

Ro %7 @

R, i @Y

g e

Ry . I Us

k4

"o ®

EF481A

Fig. EF-84 Air Flow Meter
Potentiometer

1. Measure the resistance between

terminals @9 and @9 . The standard
resistance is 100 to 400 ohms.

EF482A
Fig. EF-85 Measuring Resistance
between Terminals
and

2. Measure the resistince between
terminals @ and @9 . The standard
resistance is 200 to 500 ohms.

EF483A

Fig. EF-86 Measuring Resistance
between Terminals (38

and @g

3. While sliding flap, measure resist-
ance between terminals 3 and @9 . If
resistance is at any value other than 0
and oo ohm, air flow meter is normal.

EF319A

Fig. EF-87 Measuring Resistance
between Terminals 32
and

CHECKING INSULATION
RESISTANCE

Check insulation resistance between
the air flow meter body and any one
of the terminals 82,33, @ and @ . If
continuity exists, the air flow meter is
out of order.

EF327A

Fig. EF-88 Checking Insulation
Resistance

CHECKING FLAP

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

EF318A

Fip. EF-89 Checking Flap

EF-38

AIR TEMPERATURE
SENSOR

Note: The following checks can also
be performed with the air flow
meter installed on the car.

CHECKING CONTINUITY

I. Disconnect battery ground cable.
2. Measure the outside air tempera-
ture,

3. Measure resistance between termi-
nals @ and @ of the air flow meter
connector.

EF484a

Fig. EF-80 Measuring Resistance
of Air Temperature Sensor

The relationship between the out-
side air temperature and resistance is
shown in the following graph (Fig.
EF-91).

WATER TEMPERATURE SENSOR AND
AIR TEMPERATURE SENSOR

CHAR;\C TERISTIC CURVE

A B =y

30 i
30¥ . I ||
-\g.o o 14K at ~10°C (14°F)
e v —— o -
| | |
61 ‘Q L IR i L=
41 DN2.1 t0 2.9 ka2 at 20°C -
g 3 i | ] (61801)
8 21T N 10 1,00 k2
s ]{'_ .| Raat 50°C (1229F)
208 =
T oy e o : —
0.4 ol =
0.34— b
AN
021 ~+— B >
U.I,_ TN iyt 4 Y N "
0.08{ | ]
0.06 ~— b L R 1 T e ) i o

230 -20 0 20 40 60 80
(=22)(—4)(32) (68) (104)(140)(176)

Temperature “C (°1)

EF334A

Fig. EF-9] Water Temperature Sensor
and Air Temperature Sensor
Characteristics Curve
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[f test results are far from the range
indicated in the graph, the air tempera-
ture sensor is out of order. The air
temperature sensor and air flow meter
should be replaced a5 an assembly.

CHECKING INSULATION
RESISTANCE

Check insulation resistance between
terminal @8 and air flow meter body.
If continuity exists, the air tempera-
ture sensor is out of order. The air
temperature sensor and air flow meter
should be replaced as an assembly.

Fig. EF-92 Checking Insulation
Resistance

AIR REGULATOR

1. Starting engine, and pinch rub-
ber hose between throttle chamber
and air regulator.

o Engine speed decreases during
WAIMAUP v i ve i eeees OK
o Engine speed remains unchanged
after warm-up. ............ OK

Note: Shutter is opened during engine
warm-up, thereby increasing quanti-
ty of intake air causing engine
speed to increase. Engine speed
decreases when passage is narrowed
by pinching hose during warm-up.
After warm-up, shutter closes,
Therefore, engine speed remains un-
changed when passage is narrowed
by pinching hose after warmp-up.

2. Disconnect hoses from both ends
of air regulator, and visually check to
see if air regulator shutter opens.

The shutter opening at a tempera-
ture of 20°C (68°F) is as shown in
Fig. EF-93.

Air Mow area at approximately
209C (68°1)

Direction of bi-metal
movement with
“ increasing temperature

EF328A
Fig. EF-93 Air Regulator

3. Disconnect electric connector of
air regulator, and check continuity.
Continuity should exist. If not, air
regulator is faulty.

4. Pry air regulator shutter to open
with a flat-blade screwdriver, then
close. If shutter opens and closes
smoothly, it is operating properly. If
not, replace.

THROTTLE CHAMBER

EF216A

Fig. EF-94 Checking Throttle
Chamber

I. Make sure that throttle valve
moves smoothly when throttle lever is
manipulated.

2. Make sure that by-pass port is
free from obstacles and is clean.

3. Make sure that idle speed adjust-
ing screw moves smoothly.

EF-39

Note:

a. After throttle chamber has beeen
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 4 to 6 rotations from the
“fully closed™ (throttie valve) posi-
tion. If more than 6 rotations are
required to obtain specified rpm,
throttle valve is closed excessively
at idle; if less than 4 rotations are
required, throttle valve is opened
excessively or working parts are
faulty.

b. Do not adjust throttle valve stopper
screw as it is factory-adjusted.

Throttie valve
stopper screw

EF270A

Fig. EF-95 Throttle Valve Stopper
Screw

DASH POT

Set engine speed to 2,000 rpm
under no load. An engine speed of
2,000 rpm under no load corresponds
to the clearance of 1.9 mm (0.075 in)
between idle setscrew (preset at the
factory) and throttle lever.

Check that the dash pot rod end
closely touches throttle lever when
dash pot rod is fully extended (or
when no back pressure is present at
diaphragm). If necessary, loosen nut
(shown by an arrow) and turn dash
pot assembly until correct adjustment
is made.
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2000 engine rpm
under no load

1.9 mm
(0.075 in)

EF132A
Fig EF-86 Dash Pot Adjustment

WATER
TEMPERATURE
SENSOR

CHECKING WATER
TEMPERATURE SENSOR
ON ENGINE

Check the resistance of the water

temperature sensor before and after
engine warm-up.

Fig. EF-97 Measuring Resistance
of Water Temperature
Sensor (on engine)

1. Disconnect battery ground cable.
2. Disconnect the 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 us a reference sensor
temperature) and sensor resistance,

Note: When measuring cooling tem-

perature, insert a rod type ther-
mometer into the radiator,

4. Connect the water temperature
sensor hanress 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.

10. If the resistance of the sensor
with respect to the coolant tempera-
ture is not specified in the range
shown in the graph (Fig. EF-91}), the
water temperature sensor may be out
of order.

CHECKING WATER
TEMPERATURE SENSOR
OFF THE ENGINE

1. Dip the sensor into water main-
tained at a temperature of 20°C (68°
F), 80°C (176°F), etc., and read its
resistance.

EF329a

Fig. EF-98 Measuring Resistance of
Water Temperature
Sensor (off engine)

2. If the sensor resistance with re-
spect to the coolant temperature is not
held within the range specified in the
graph (Fig. EF-91), the water tem-
perature sensor may be out of order.

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 each of the terminals
at sensor.

EF-40

Fig, EF-99 Checking Insulation
Resistance

If continuity exists, the sensor is
out of order.

THROTTLE VALVE
SWITCH

ADJUSTING SWITCH
POSITION

1. Disconnect throttle valve switch
connecl_pr.

2. Connect ohmmeter between
terminals @ and @), and make sure
continuity exists.

EFA486A

Fig. EF-100 Checking Idle Contact

3. Adjust throttle valve switch posi-
tion, with retaining screw, so that idle
switch may be changed from “ON” to
“OFF” when engine speed is about
1,400 rpm under no load.



Engine Fuel

EF218A

Fig. EF-101 Adjusting Throttle Valve
Switch Position

To adjust position of throttle valve
switch with engine off, proceed as
follows:

When clearance “A” between throt-
tle valve stopper screw and throttle
valve shaft lever is 1.3 mm (0.051 in),
adjust throttle valve switch position so
that idle switch is changed from “ON”
to “OFF”,

Note: If clearance between throttle
valve stopper screw and throttle
valve shaft lever is 1.3 mm (0.051
in}, engine speed will become about
1,400 rpm.

EF972
Fig. EF-102 Adjusting Throttle Valve
Switch Position

Note: Changing idle switch from
“ON" to “OFF” corresponds to
change from 0 to o (infinite) ohms
in resistance between terminals @9
and 30

CHECKING FULL THROTTLE
CONTACT

1. Disconnect ground cable from
battery.

2. Remove throttle valve switch con-
nector.

3. Connect ohmmeter between ter-
minals @§ and 80, and make sure
continuity does not exist.

EF487A
Fig. EF-103 Checking Full Throttle
Contact

4. Depress accelerator pedal to

floor. If continuity exists between

terminals @9 and G0, full throttle
contact is functioning properly,

CHECKING INSULATION
RESISTANCE

EF221A

Fig. EF-104 Checking Throttle Valve
Switch Insulation

Connect ochmmeter between vehicle
body metal and terminals @3, @ and

o

@0 . Ohmmeter reading should be in-

finite.

EF-41

DROPPING RESISTOR

1. Disconnect
battery.

2. Disconnect connectors of drop-
ping resistors.

3. Conduect resistance checks on
dropping resistor (6-pin connector
side) between the following points.

ground cable from

e 43/1 and 41 (No. 4 cylinder)
e 43/1 and 40 (No. 3 cylinder)
e 431 and 38 (No. 2 cylinder)
e 43/] and 37 (No. | cylinder)

The resistance should be approxi-
mately 6 ohms .............. OK

4. Conduct resistance checks on
dropping resistor (4-pin connector
side) between the following points.

e 43/2 and 56 (No. 6 cylinder)

¢ 43/2 and 55 (No. 5 cylinder)

The resistance should be approxi-
mately 6ohms . ........ ... .. OK

&)

EF222A

Fig. EF-105 Dropping Resistor
Connector

RELAY

CAUTION:

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

. Disconnect battery ground cable.
2. Remove relay from car.

3. Test continuity through relay
with an ohmmeter in accordance with
the following chart.
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EFl RELAY

® & @ @ Marmaloandition 12V direct current is applied
between terminals @) and (8)

Check terminals

Test results: Continuity
D N
\ @@ Yes o
®©-® No Yes
== 2)-(§ No Yes
2 o) o &) @-®
Yes : Continuity should exist.
@ o o D) No : Continuity should not exist.
@ SILLLIR ®
EF223A
Fig. EF-106 EF[ Relay
FUEL PUMP RELAY (1)
® @ @qa
ey
Ot—=o  o—®
O4+—T @
EF224A

Fig. EF-107 Fuel Pump Relay (1)

£ d

12V direct current is applied
between terminals (1) and (&)

Normal condition
Check terminals

Test results: Continuity

D-@ | Yes . =

@-® No Yes
Yes : Continuity should exist.
No : Continuity should not exist.

FUEL PUMP RELAY (2)

o- @

\L’_.

EF225A

Fig. EF-108 Fuel Pump Relay (2)

EF-42
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Check terminals

Normal condition

12V direct current is applied between terminals (1) and (5) k]

Not grounded (&)

Grounded @)

Test results: Continuity

O-@ Yes Yes No
@2-® No No . Yes i
0-@ No Yes 2
@® :— .t _Yes - [ —

CONTROL UNIT

CHECKING ELECYRIC
S|GNAL TO INJECTORS

i il
. [Inspection lamp, as shown in
figure below, is required for this test.

EF353
Fig. EF-109 Ingpection Lamp

Note: Make inspection lamp as fol-
lows:

1) Prepare 12V-3W lamp.

2) Prepare socket and set lamp in it.

3) Use flat plate terminals 3 mm (0.12
in)} wide, 0.8 mm (0.031 in) thick
as male terminals. Place flat plate
terminals parallel with each other
and keep distance between inside
faces 2 mm (0.08 in). Then secure
terminals by wrapping insulation
tape or with suitable terminal body.

2. Disconnect injector harness con-
nector.

3. Disconnect cold start valve har-
ness connector.

4. Connect inspection lamp to injec-
tor harness connector,

Yes: Continuity should exist.
No: Continuity should not exist.

EF128A

Fig. EF-110 Checking Electric Signal

5. Starting engine or cranking en-
gine, check inspection lamp to see if it
flashes at regular intervals. If so, elec-
tric signals are being properly trans-
mitted to injectors.

Note:

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

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

If flashing differs between front
and rear cylinders, one of the two
power transistors in control unit is
malfunctioning.

EF-43

Engine speed

A D) merveiii Connect positive (+) terminal
Connect negative (—) terminal

Note: Two power transistors are used
— one for No. 1, No. 2 and No. 3
cylinders; and one for No. 4, No. §
and No. 6 cylinders,

CHECKING FUEL SHUT-OFF
FUNCTION

I.  Warm up engine until water tem-
perature indicator points to the middle
of gauge.

2. Connect inspection lamp to injec-
tor hamess connector.

3. Increase engine speed to zones
“A”, “B” and “C", respectively, and
release accelerator pedal in each zone.
Check inspection lamp illumination,

rpm

[
(]
o
=

2,800

EF372A

Fig. EF-111 Fuel Shut-off
Characteristics

Check inspection lamp with engine
speed in each zone, as shown in chart
below.
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Note: While inspection lamp is off,

fuel shut-off is operational.

wpn «p we
Deceleration from zone “A’ OFF OFF ON
Deceleration from zone “B” - ON ON
Deceleration from zone “C” - - ON
Engine rpm increases in order of

(I(;le, S\Eit:c;ng'N?dc.)wnllil! s o e
driving, etc.)

ON: Lamp on
OFF: Lamp off

CHECKING AIR
LEAKAGE IN AIR
INTAKE SYSTEM

Make sure even a slight air leak does
not occur,

When inspecting the electronic fuel
injection system, pay particular atten-
tion to hose connections, dipstick, oil
filler cap, ete. for any indication of air
leaks.

Note: Since the air flow meter used in
the electronic fuel injection system
directly measures the quantity of
intake air to permit the supply of
the optimum fuel quantity for each
cylinder,
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1 Air cleaner filter 11 Hose (Air regulator to throttle chamber)

2 Air duct (Air cleaner to A.F.M.) 12 Hose (Throttle chamber to rocker caver)

3 Air flow meter 13. Cold start valve

4 Air duct (A.F.M. 1o throttle chamber) 14  Canister purge line

5 Throttle chamber 15 Hose (Intake manifold to pressure regulator)
6 Intake manifold 16 Hose (F.L.C.D. actuator to vacuum tank)

7 Hose (Air duct to air regulator pipe) 17 Hose (F.LC.D. actuator to air regulator pipe)
8 Air regulator pipe 18 F.LC.D. actuator

9 Hose [Air regulator pipe to air regulator) 19 Vacuum line (For antomatic transmission,
10 Air regulator air conditioner and A.5.C.D))

@/ @3

20 Brake booster hose
21 E.G.R. control valve mounting surface
22 P.C.V. valve

23 Hose (P.C.V. valve to cylinder block) 38 Hose (E.G.R. control valve to 3-way

24 Hose (Throttle chamber to T.V.V.} connector

25 Hose (Throttle chamber to 3-way connector) 39 3-way connector

26 Fuel injector 40 Hose (3-way connector to T.V.V.) Canada models
27 Qil seal {on front and rear of crankshaft) 41 Hose (3-way connector to air regulator pipe)

28 Oil pan gasket 42 Distributor

29  Oil level gauge 43 Hose (Distributor to V.D.V.) }Ca]ifmia e
30 E.G.R. conlrol valve 44 V.D.V. Canada models
31 Hose (E.G.R. control valve to B.P,T. valve } . 45 Hose (V.D.V. to 3-way connector)

32 B.P.T. valve Far VSR 46 Hose (Distributor to 3-way connector) — Non-California

33 Hose (B.R.T. valve to V.D.V.) } California models 47 3-way connector models except
34 V.D.V. ¢ 48 Hose (3-way connector to canister) Canada

35 Hose (V.D.V.to T.V.V.) 49  Canister

36 Hose (B.P.T. valve to T.V.V.) — Non-California models except Canada ETA405

37 Thermal vacuum valve
Fig. EF-112 Checking Air Leakage in Air Intake System

CHECKING FUEL

Retighten loose connections and chafed.
HOSES replace any damaged or deformed For replacement of high pressure
Check fuel hoses for leakage, loose parts. Replace any fuel hose whose fuel hose, refer to Fuel Hose under the
connections, cracks or deterioration. inner surface is deformed, scratched or heading Removal and Installation.

EF-45
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AUXILIARY COOLING FAN

DESCRIPTION

The auxiliary cooling fan is located
in the engine compartment.
The cooling fan operates after igni-

IGNI

tion switch is turned off, and thereby
cooling down the temperature of fuel
inside the injector and fuel hoses in
the engine compartment.

TION SWITCH

G
IGNITION RELAY

FAN MOTOR TIMER UNIT

FUSIBLE LINK LT
—o~—0—— 0 o
s =zl FUSE
—o—~0
@, N
. |BATTERY 8
5] 3 4
COOLING FAN Q
MOTOR #
WATER TEMPERATURE
b | SENSING SWITCH
EF488A

Auxiliary cooling fan

Fig. EF-113 Auxiliary Cooling Fan System

operation chart.

OPERATION

e As soon as the ignition switch is

turned off at an engine coolant
temperature of above about 110°C
(230°F), the cooling fan operates.
When the ignition switch is turned
off at an engine coolant tempera-
ture of below about 110°C
(230°F), the cooling fan operates
when the engine coolant tempera-
ture rises above about 110°C
(230°F).

Note:
a. The cooling fan operates for about

17 minutes after the ignition switch
is tumned off.

b. When the ignition switch is turned

to the “ON” or “START" position,
the cooling fan will stop even
though it is in operation.

Water temperature

Auxiliary cooling

Cooling water temperature °C (°F)

Ignition switch

sensing switch fan
above about 110 (230) ON “OFF” Operates
below about 110 (230) OFF A
Does not operate
_ X “ON"
“START”

EF-46
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REMOVAL AND
INSTALLATION

COOLING FAN

1. Disconnect baltery ground cable.
2. Disconnect harness connector of
fan motor.

3. Remove bolts securing air duct
and disconnect air duct from cooling

1 Air duct
2 Clamp

3 Cooling fan EF489A

Fig. EF-114 Removing Air Duct

4. Loosen bolts securing bracket to
cooling fan and remove cooling fan.

EF534A

Fig. EF-115 Removing Cooling Fan

FAN MOTOR TIMER UNIT

The fan motor timer unit is located
inside the R.II. dash side panel.
1. Disconnect battery ground cable.
2. Remove instrument panel R.H.
lower cover and junction block.
3. Remove timer unit attaching
SCrews,
4.  Disconnect harness connector,
5.  To imstsll timer unii, reverse the
order of removal.

1 Fuel pump relay (1)
2 Seat belt warning
timer unit
3 Ignition accessory relay
4 Fan motor timer unit
Fig. EF-1168 Removing Fan Motor

Timer Unit

EF54EA,

WATER TEMPERATURE
SENSING SWITCH

The water temperature sensing
switch is located in the thermostat
housing.

Thermotime switch

Water temperature sensor
Thermal transmitter

Water temperature sensing switch

S R Y

EFA492A

Fig. EF-117 Water Temperature
Sensing Switch

1. Disconnect battery ground cable.
2. Remove radiator filler cap. Drain
approximately 1.5 liters (1% US qt,
13 Imp qt) of coolant by opening
drain plug,

WARNING:
The coolant should not be drained
until it has cooled off compietely.

Otherwise, burns may be incurred.

3. Disconnect upper radiator hose,
4. Disconnect water temperature
sensing switch harness connector,

EF-47

5. Remove water temperature sens-
ing switch by turning it counterclock-
wise.

6. To install water temperature sens-
ing switch, reverse the order of re-
moval.

INSPECTION

ENTIRE CHECK

Note: This check can be made at

water temperatures below 110°C
(230°F).

1. After turning ignition switch
“ON”, set it at “OFF” position and
operate timer.

2. Disconpect harness connector of
water temperature sensing switch and
make a signal which indicates that
water temperafure has exceeded
110°C (230°F), by grounding connec-
tor terminal at harness side.

e Cooling fan operates ................ OK
o Cooling fan does not
dperale, G5, G0 T i,

3. If cooling fan does not operate,
check fan motor timer unit and fan
motor as a part.

FAN MOTOR

I.  Disconnect battery ground cable.
2. Disconnect harness connectors of
fan motor.
3. Make sure continuity exists be-
tween connector terminals @& and
®.
4. Then securely connect positive
terminal of a 12-volt DC power supply
t;termina] @), and ground terminal
B).

Fan motor should run. If not run-
ning. the motor is out of order.

EF4934
Fig. EF-118 Cheching Fan Motor
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FAN MOTOR TIMER UNIT

Test timer unit with a power source
of 12-volt DC and test lamp following
the procedure below,

Note: Prepare 12V-3W lamp.

1. Connect terminal (8) to negative
terminal of power source, terminal (§)
to test famp terminal and the other
test lamp terminal to negative terminal
of the power source.

2. Connect terminal (1) to positive
terminal of power source,

o Test lamp does not glow ..........

e Test lamp glows ...occooeeiininn.

3. Connect terminal (2) to positive
terminal of power source and discon-
nect it. (Operate timer)

4. Connect terminal 3 to negative
terminal of power source.

e Test lamp glows ........ccvvvveee. OK
o Test lamp does not glow ........ N.G.
5. Make sure that test lamp should
remain on for about 17 minutes after
step 3 is performed, and then go out,

6. While test lamp is on, connect
terminal (@) to positive terminal of
power source.

e Test lamp goesout .................. OK
e Test lamp does not goout ...... NG.

®

/

———— — —

|

|

|

I

|
6&)—t 1
—01® O

@

|
I
!
LS R Py g A pgen,  SESEE

EF494A

Fig. EF-119 Checking Fan Motor Timer Unit

WATER TEMPERATURE
SENSING SWITCH

EF495A
Fig. EF-120 Checking Water
Temperature

Sensing Switch

1. Dip sensing portion of water
temperature sensing switch into proper
solution maintained at 80°C (176°F).
2. Measure resistance between ter-
minal of lead wire and switch body.

e Resistance is infinite .............. oK

3. Iiftrease solution temperature,

then check continuity between ter-

minal of lead wire and switch body.

o Resistance varies to zero at a
temperature about 110°C
(Z30BF L. e 0K
If not, replace switch with a new

one,
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SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

FUEL PUMP

Design voltage v 12

............................................................. 3.0t04.5(43 to 64)
5.1

Cut-off discharge pressure kg/cm?2 (psi)

Design current A

PRESSURE REGULATOR

Regulated pressure kgfem?2 {psi) i, 2.55(36.3)

COLD START VALVE

Engine model

For Canada For US.A.
[tem

Injection quantity cc (cu in)/min 85(5.19) 135 (8.24)

Design voltage vV 12

THERMOTIME SWITCH .
Design voltage Ve e e L2

Switch-over temperature CCLOF) e csinnemniesinenneens . 195 (67)
Switch-aver time [at ~20°C (—4°F), 10V]

AIR FLOW METER
Design voltage Vbbb i e e S N

AIR REGULATOR
Design voltage Y ciceieoms nin i Sl et S o T

Air flow quantity [at 20°C (68°F)] m3 (cu fO/Ar ..o e e, 27.5 (971)

CONTROL UNIT
Design voltage bl Wy e L LT T PSR 6
Consumption wattage
at idling Wi st iy a e, e 15

at full throttle e o ST TS e S L M TORR P VI B SRR S

INSPECTION AND ADJUSTMENT
FUEL PRESSURE

{Measuring point: between fuel filter and fuel pipe)

At idling ](g;’(:m2 Eosi 1L, RN, NSRS ———
The moment accelerator pedal is
fully depressed kg/em? e e e b i ]

FUEL INJECTOR
Coil resistance U e mgens s pou SR e Lttt )

Approximately 2.6 (37)

Approximately 2.1 (30)

EF-49
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THERMOTIME SWITCH

Cooling water temperature
below 14°C (57°F)
14 to 25°C {57 to 77°F}
above 25°C (77°F)

Coil resistance LY

AIR FLOW METER

Potentiometer resistance
between terminals 8% and ) LY
between terminals G and @ O
between terminals @ and 8 O

AIR TEMPERATURE SENSOR

Thermistor resistance

#t —10°C (14YF) T R R rtr, IR, Net ey S gy
at 20°C (68°F) BRI o i ieris Jvsiva sosamcintions SOMGPTY: AW, 55 5 e e
at 50°C (122°F) o TRt (PR, B

THROTTLE VALVE SWITCH

Engine speed when idle switch is changed from

“ON to “OFF” rpm
DASH POT
Touch speed rpm

WATER TEMPERATURE SENSOR

Thermistor resistance

at —10°C (14°F) Kk
at 20°C (68°F) kS
at 50°C (122°F) kS

DROPPING RESISTOR

Resistance {per resistor) 0

WATER TEMPERATURE SENSING SWITCH (For Auxiliary Cooling Fan)

Cooling water temperature

Rilith it § L Y o L e el s Sk R B RS
Above about TI0PC {230%F) oiiiiiriiereiieseesc e s st st st sa bbb s bbb sas e

FAN MOTOR TIMER UNIT (For Auxlliary Cooling Fan)

ErverEliing Perlod METITEY o i T sian skt b s B e et s b dbveareress 4 b bed b 4=

TIGHTENING TORQUE

Throttle chamber securing screw REI0 (F105) oo R U

Fuel hose clamp KTt ... TR L T e

Note: Fuel hose clamping position

EF-5D

1.5102.0

0.10t0 0.

—l

Switch

ON
ON or OFF
OFF

40 to 70

100 to 400
200 to 500
Except 0 and o

700114
2.1t029
0681010

Approximately 1,400

Approximately 2,000

700114
211029
0.68t01.0

Approximately 6

Switch

about 17

(1110 14)
1507t 1.1)
l— 3 mm (0.12 in)

l__1_.

@

EF336A
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TROUBLE DIAGNOSES AND CORRECTIONS

The EFI system can be checked in
accordance with the trouble shooting
chart.

If any abnormality is found in any
inspection item, refer to the “Inspec-
tion” section and carry out further
inspection following the procedures
described therein.

Note that any component part,
excepting some, of the EFI system
must be replaced as an assembly if it is
found to be faulty, since no repairing
is allowed.

Checks before Inspection

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

1. The greatest problem source with
a system of this type lies in the
connections between components.

Save time by performing a quick
check if all harness connectors (espe-
cially the 35-pin connector and air
flow meter connector) are securely in
place. Connector terminals are free
from corrosion and deformation.

Puill all connectors off and recon-

nect after inspecting terminals.
2. Since the EFI 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 excessive 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.

3. Make sure the ignition and start-
ing systems are satisfactory and the
battery is in good condition.

Inspection Instructions

Before checking the EF] system, be
sure to observe the instructions below.
Failure to do so could resuit in damage
to the control unit or cause fuel line
leakage,

CAUTION:

YWhen connecting or disconnecting EFI
harness connector to or from any EF)
unit, ensure that the ignition switch is
in the “OFF" position and that the
negative battery terminal is discon-
nected. Removing and installing these
connectors with the ignition switch
left in the “ON" position will damage
cantrol unit,

Replace fuel hoses if they are de-
formed, scratched or chafed. Do not
reuse fuel hose clamps after removal.

Condition

Probable cause

Check and corrective action

Engine will not start.

points:

Improper ignition system.

Intake air

e PCV valve, dipstick seal, oil filler
cap, blow-by hoses

e Air flow meter hoses and clamps

o Manifold gaskets, etc.

Fuel pump does not work.

Improper ignition signal input.

leakage at following

necessary.

sound.

Disconnect high tension cable from one spark plug
and check for hot spark.

Check for intake air leaks and repair or replace if

Disconnect starter motor “S” terminal and ignition
switch in “START” position.
Listen for fuel pump and pressure regulator operating

If no sound is heard, check fuel pump control circuit.
Then proceed to the following checks:

e Fuel pump

e Alternator “L” terminal

e 0l pressure switch

¢ Fuel pump relays | and 2

Check ignition signal input.
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Condition

Probable cause

Check and corrective action

Malfunctioning EFI relay or control
unit or injector.

Problem in the following circuits:

e Water tempecature sensor

o Air flow meter potentiometer

o Cold start valve and thermotime
switch

e "Start” signal circuit

Connect a lead wire to ignition coil negative terminal.
With ignition switch “ON" attach other end of lead
wire to engine body for a short period, and repeat it
rapidly.

Listen to each injector sound with a screwdriver.

Results:

a) Injectors click every third break, check the fol-
lowing circuits.

Water temperature sensor

Air flow meter potentiometer

Cold start valve and thermotime switch

“Start” signal circuit

Alr regulator

Injectors do not click, check the following circuits.

e Control unit power input circuit

e lgnition coil trigger input circuit

e Control unit ground circuit

e Injector circuit

b

—

Check each circuit.
Then proceed to “Component checks™.

Engine hard to start
only when cold,

Poorly charged battery.

Improper cold start system circuit.

Check charge circuit,

Recharge battery if necessary.

Check cold start system circuit.

if circuit is normal, check cold start valve,

Note: If both these tests are satisfactory, proceed to
“Engine will not start™.

Engine hard to start
only when hot.

Malfunctioning cold start valve and
thermotime switch.

To clean out excess fuel, proceed to the following
steps:
e Disconnect cold start valve,
e Disconnect ignition coil trigger input lead wire and
ground it.
o Crank engine a few times to clean out excess fuel.
e Reconnect ignition coil trigger input lead wire and
try to start engine,
Results:
a) If engine is still hard to start, perform the
following checks.
s Check water temperature sensor and air flow
meter circuit.
e Check fuel pressure and injector.
If no problem is found, proceed to “Enging will
not start”.
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Condition

Probable cause

Check and corrective action

b) If engine starts easily, proceed to the following
steps.
e Reconnect cold start valve,
e Disconnect thermotime switch.
e Try to start engine.
Results:
b-1}If engine is hard to start, check cold start
valve and replace if necessary.
b-2)If engine starts easily, check thermotime
switch and replace it necessary.

Engine starts, then
stalls.

Improper ignition signal input.

Malfunctioning EFI relay or control
unit or injector.

Fuel pump does not work.

Improper water temperature sensot
circuit.

Malfunctioning air regulator.

Check ignition signal input.

Connect a lead wire 10 ignition coil negative terminal.
With ignition switch “ON", attach other end of lead
wire to engine body for a short period. and repeat it
rapidly.

Listen to each injector sound with a screwdriver.

Results:

a) Injectors click every third break, check fuel pump
circuit.

b) Injectors do not click, check the following circuits.
e ““Start™ signal circuit
e Control unit power input circuit
e [gnition coil trigger inpul circuit
e Control unit ground circuit
e Injector circuit

With ignition switch in “ON" position, disconnect oil
pressure switch harness connector or alternator “L”
terminal.

Listen for fuel pump and pressure regulator operating
sound,

If no sound is heard, check fuel pump control circuit.
Then proceed to the following checks:

s Fuel pump

e Alternator “L” terminal

e Oil pressure switch

o Fuel pumprelays 1 and 2.

Check circuit.

Check air regulator and replace if necessary.
Note: If these tests are satisfactory, proceed to
“Engine will not start”,

Engine idles too fast
— cannot be adjusted
with idle speed screw
or engine idle is
unstable,

Improper intake and exhaust valve
clearance.

Malfunctioning throttle valve.

Adjust valve clearance.

Check that plate is closing when throttle is released
and replace if necessary.
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Condition Praobable cause Check and corrective action

Malfunctioning air regulator. To check air regulator, proceed to the following
steps:

s Start engine.

® Pinch off hose to air regulator.

Results:

a) If idle speed drops, perform circuit test.
If no fanlt is found, replace air regulator.

b) If idle speed remains high or unstable, perform the
following checks.
Check for manifold vacuum leaks, including at
PCV valve, dipstick and oil filler cap seals.
If no problem is found, perform the following
circuit tests.
¢ Throttle valve switch (idle contact and full

throttle contact)

Air temperature sensor

Water temperature sensor

Control unit ground circuit

Air flow meter potentiometer

Alr regulator and fuel pump circuit

Air regulator circuit

Ignition coil trigger input circuit

Control unit power input circuit

Injector circuit :

Then proceed to “Component checks™.

Engine misfires. Improper ignition circuit, Check ignition circuit.

Improper EFI harness connectors. Pull EFI harness connectors apart and check for
looseness and corrosion (including ground circuits).
Do not forget ignition input lead,

Improper fuel line. Check fuel line for blockage.
¢ Fuel tank fuel filter.

o Fuel filter

o Injectors

e Fuel pipes

Malfunctioning control unit, Tap control unit while driving to see if this aggravates
or alleviates the problem. If so, try another control
unit.

Improper fuel pressure. Perform fuel pressure test.

Improper EFI circuit. Perform all circuit tests.

Then perform “Component checks”.

Engine will not revolve Improper ignition system. Check IC ignition unit, pick-up coil and ignition coil.
— lack of power. Malfunctioning throttle valve. Make sure throttle plate is opening fully when
accelerator is fully depressed.

Malfunctioning air flow meter, Check air flow meter mechanical movement.

Using a finger, push flap open, checking that it opens
smoothly and fully.
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Condition

Probable cause

Check and corrective action

Improper fuel line.

Improper fuel pressure.

Problem in the following circuits:

o Ignition coil trigger input circuit

Control unit power input Circuit

Injector circuit

Air flow meter potentiometér

Throttle valve switch, idle con-

tact and full throttle contact

Air temperature sensor

Water temperatuze sensor

e Air regulator and fuel pump
circuit

Check fuel line for blockage.
e Fuel tank fuel filter.

o Fuel filter

e Fuel pipes

Perform fuel pressure test.
Check each circuit,

Then perform “Component checks™.

Hesitation — stumble

Improper ignition system.

Check ignition system.

on acceleration. Malfunctioning air flow meter. Check air flow meter mechanical movement.
Using a finger, check for smooth flap movement.
Imtake air leakage at following Check for intake air leaks.
points:
a PCV valve
# Dipstick and oil filler cap seals
; o Manifold gaskets
e Air flow meter hoses
Improper fuel pressure. Perform fuel pressure test.
Improper idle CO% adjustment. Check idle CO%, if necessary adjust it.
Improper EFI circuit. Perform complete circuit test.
Then perform “Components checks”.
Poor gas mileage, or Improper ignition timing or ignition Check ignition timing.
CO reading too high. system. Check ignition system for hot spark.

Improper air cleaner filter.
Improper fuel pressure.

Problem in the following circuits:

o Water temperature sensor

® Air temperature sensor

o Throttle valve switch, idle con-
tact and full throttle contact

e Air flow meter potentiometer

Air regulator circuit

e Air regulator and fuel pump
circuit

e Injector circuits

Check air cleaner filter and replace if necessary.
Perform fuel pressure test.
Check each circuit.

Then proceed to “Component checks™.

EF-55




Engine Fuel

Condition

Probable cause

Check and corrective action

Surge.

Malfunctioning air flow meter.

Intake air leakage at the following
points:

¢ PCV valve

e Dipstick and oil filler cap seals
o Manifold gaskets

o Air flow meter hoses

Improper fuel pressure.
Improper idle CO% adjustment.

Problem in the following circuits:
e Throttle valve switch, idle con-
tact and full throttle contact

Air flow meter potentiometer
Control unit ground circuit

Air temperature sensor

Water temperature sensor

Air regulator and fuel pump
circuit

Ignition coil trigger input circuit
Control unit power input circuit
® Injector circuit

Check air flow meter mechanical movement.
Using a finger, check flap movement for smooth
operation.

Check for intake air leaks.

Perform fuel pressure test.
Check idle CO%:; if necessary, adjust it.
Check each circuit.

Then proceed to “Component checks™.

Backfiring,

Intake air leakage at the following
points:

e PCV valve

e Dipstick and oil filler cap seals
e Manifold gaskets

e Air flow meter hoses

Improper fuel pressure.

Improper idle CO% adjustment.

Problem in the following circuits:

# Throttle valve switch, idle con-

tact and full throttle contact
Air flow meter potentiometer
Air temperature sensor

Water temperature sensor
Ignition coil trigger input cireuit
Control unit power input circuit
Injector circuit

Check for intake air leaks.

Perform fuel pressure test.
Check idle CO%; if necessary, adjust it.

Check each circuit.

Then proceed to the “Component checks”.

Afterfire or
afterburning.

Problem in the following circuits:
e Throttle valve switch, idle con-
tact and full throttle contact.
Air flow meter potentiometer
Air temperature sensor

Water temperature sensor
Injector circuit

“START" signal input

Check each circuit.

Then proceed to “Component checks”.
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