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AIR CLEANER

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

The air cleaner ¢lement is a viscous

EF352
Fig. EF-1 Air cleaner element

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

REMOVAL AND
i INSTALLATION

1. Unfasten clamps securing air dust
running between air low meter and air
cleaner, and disengage air duct at air
cleaner.

2. Remove four screws (two on the
upper and two on the lower sides)
from radiator core support, and detach
aur cleaner assembly.

| 3, To install the air cleaner assem-
bly, reverse the order of removal.
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ELECTRONIC FUEL INJECTION SYSTEM
CONSTRUCTION AND FUNCTION

I. FEATURES .

Il. ELECTRONIC FUEL INJECTION

SYSTEM QPERATION ... .. ..

I ELECTRONIC CONTROL 5YSTEM

IV, FUEL INJECTION PULSE.

V, ELECTRONIC FUEL INJECTION SYSTEM

COMPARTMENT PARTS

1. FEATURES

The Electronic  Fuel Injection
Syslem employs various 1ypes of sen-
sors lo converl the engine operaling
conditions mto  electronic  signals.
These signals are sent ta the control
unit  where the optimum injector
cpen-valve time perod s computed
accarding ta the mformation siored in
the memary for control of fuel injec.
tion quantity.

The electromic fuel injection system
has the lollowing [eatures:

1. improved exhaust emission
The electronic fuel injection system

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

2. Improved fuel economy
The electronic fuel injection system

permits optimum mixture ratio com-

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

3. Driving performance
The electronic fuel mjtciion system

permils accurate mixture ravie control
with respect to the covlmg waler
tesnperature and intake air tempera-
ture, thereby improving the start-
ablity of the engine. With this elec-
tronic  fuel injection system, the
vehicle can be uarted immediately
without any warming up even in cold
weather.

o The electronic fuel injection system
permiis the supply of the optimum
fuel guartny for each cylinder even
at lower lemperatures, thus greatly
improving the startabiiny of the
engine.

o The electronic fuel injection system
provides superior lransieni response
characteristics for the engine with-
out causing engine breathing or any
other enginz troubls,

e Since the fuel pressure is always
maintained at a level of 255
kglem? (36.3 ps)), no vapor lock
cccurs in this engine. This also gives
the engine superior heat resistance.
The signal detector section of the
electronic  fuel injection system
employs various lypes of sensors as
indicated below,

{1y Air flow meter

(2) Ignition coil negative tesminal

revolutiee irigper signal

{3) Throttle valve switch

{(4) Water temperature sensor

(5) Air temperatire sensor

(6) Lhermetime switch

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

tronic fuel injection system is (he air

flow mater which is mounted between
1he air cleaner and throttle chamber. kt
measures directly the quantity of wn-
take air, and the injector open-valve

Lime period 15 determined on the basis

of the quamity of intake air required

for one roiation of the engine.

Since this electronic fuel njection
svstem directly measures the air flow
rate, 11 15 also called the "L-Jetronic
syslem”, the “L" being laken ftom the
German “Luft” {air)

I1. ELECTRONIC
FUEL INJECTION
SYSTEM OPERATION
The following Figure EF-3 is an
EF-3

CONTENTS

...... EF- 3 TROUBLE DIAGNOSES .. e ........ EF-1B
INSPECTION ... . . . ........ EF-20
........ EF- 3 DESCRIPTION ... ..................... EF-20
....... EF- & CONTINUITY CHECK .. ........... ..... EF-20
EF- 8 CHECKING FUNCTIONAL PARTS ....... .. EF-51
, REMOVAL AND INSTALLATION EF-59

........ EF-1

outline of operation of each com-
ponent of the electronic fuel injechon
syslem,

1. Fuel system
(1) Fuel flow

Fuel is sucked from the fuel tank
into the fue! pump, from which ji is
discharged under pressure. As it flows
through the mechanical fuel damper,
pulsation in the fuel flow is damped.
Then, the fuel is filtered in the fue
filter, poes through ihe fus! line, and js
injected into the mtake manifold cyl-
inder tranch from the injector.

Surplus fuel is led through ihe
pressure regulator and s refurned o
the fuel tank. The pressure regulator
controls the fuel pressure I such a
manrier that the pressure difference
between the fuel pressure and the
intake manmifold vacoum is always 2.55
kgfem? (363 psi). Dunng starting
operaticn of the enginé when the
cooling water temperature is below the
specification, thE cold starl valve is
actuated by the thermatime switch to
imcrease the quantity ef fuel.

Note: For the specified temperature
of cooling water, see the “Thermo-
time Switch” on page EF-i4,

(2) Fuel injection system

The fuel imection system provides
simultaneaus injection of fuel into the
intake manifold for all cylinders. Injec-
tion of fuel occurs at sach rotation of
the engine, and the injected amount of
fuel per injection is half the quantity
required for one cycle operation of the
engine. The ignition signal of the
gnition coil is unilized for correct
mjection of fuel. In this case, the
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signal from the gnition col does not
specify the timing for injection. 1t
specifies the frequency of injections
only, since the injection timing is
always set to be constant

2. Air flow system

Intake air from the air cleznar s
metered at the air Bow meter, flows
through the throttle chamber and inte
the imtake nuanifold, and then flows
through each intake marufold branch
into the cyhnder. Air Now during

drving is controbled by the throtile
valve located in the throttle chamber,
Puting wihng operation. the inrotile
valvg is 1n the almosi <Josed positien,
and the au is led through the bypass
port mounled to the throttle chamber.
In this case, the quantily of suction 4z
15 adjusted by means of the wdle spued
adjusting screw. During warmipg-up
vperation, the air ilow 15 bypussed
through the air regulaior to increasc
engine Tpm.
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[II. ELECTRONIC
CONTROL SYSTEM

(1) Input signal of control unit

An electrical signal from each sen-

sor 15 unlroduced inle the contro unit
for computation. The open-valve time
penod of 1he injector is coutcolled by
the duration of the pulse computed in
the control unit.

Input signals to the contral unil are
as follows:

Input Sensor [tem to be monitored
A Aar flow meter Quantity of intake air
lgnition ¢oil L
B gnition col Engine rpm

negative terminal

Opening of throttle valve

¢ Throttle valve switch

Temperature of cocling waler
D Walcr termperature sensor

eniichment}

. Temperature of intake air
E Air temperalure sensor perat
. i cralion

F Starting switch Starting op

{Correction of “idle” & “Iull” ennichment, “alter idle” enrichment at
low water temperature, and fuel cutling operatien during ceasting)

{Correction of “water temperature™, "after start” and “afier 1dlc”

(Correction of “mtake air lemperature’ enrichment)

{Correction of “start” enrichment and “after start™ enrichment)

(2) OQutput signal

G: Qutput  of ¢ontrol  unit
open-valve pulse signal from
control unit to 1ojector.

H. Signal  from  thermotime
switch 10 cold start valve.

When the cooling waler tempera-
ture is lower than the specification®,
the bimeral contact in the tliermotime
switch remains in the ON position. At

thls switch position, if the ignition
swilch 13 turhed to the START posi-
tion, electric current 15 supphed from
ihe battery for operation of the cold
siart valve. When the cnaling water
lemperature 15 above the spevificatinn,
the bimetal contact iz in the QFF
position. I this case, even If the
ignitton  switch is turned te  the
START position, the cold stait valve
will not be actyuated.

tnput signals ic the control unit.

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

{3) Battery vollage

Battery voltage is applied to the
sold line 1 Figure EF-4
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V. FUEL INJECTION
PULSE

1. Generation of njection
puise in contrel unit

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

(1) 1C,

Upon receiving revolution trigger
signal (1) from the ignition coil nega-
tive terminal, Lhe lCl CoTes Ut wave
formr shaping (@ z2nd frequency con-
version (3} operation and 1ssues injec
tion timing signal for each rotation of
the engine.

(2) IC,

Upon receiving the tmiung signal

(engine rpm sigral) from the 1C, and

the signal {intake air flow signal) from
the air ilow meter, the IC, computes
the base pulse Tp utilizing Lhe charge-
discharge charactenstics of condenser
The IC, also carries our correction to
the “start” enrichment using the signal
from the starter,
(1 IC3

In the IC enrichment are added 1o
the base pulse Tp determined in the
IC, depending on the signals sent from
the sensors, The input for the multi-
vibrator (§) includes the base pulse
(Tp), water temperature signal, intake
wr temperature signal, throttie valve
switch signal and starting switeh signal,
and the output is a corvected pulse
{(Tq) of the base puise (Tp). The
rulti-vibrator (6 1ssues the vollage
correction pulse {Ts) which corrects
delay in the mechamical response of

the injector. The voltuge correction
pulse (Ts) is determined by the battery
voltage signal. In the logic circuit of
the [C31 ihe base pulse {Tp), corzc-
tion pulse {Tq) and voliage correcticon
pulse (Ts) are combined lo form a
sminmation pulse (Tg = Tp + T'q*+ Ts),
which in turn is sent 1o the power
amplifier in the next stage.
{4) Power amplilier

The powear amplifier amplifies 1he
summation pulse (Tg) generated in the
ICB, and sends it to the injectar. The
actual open-valve time period of the
injector is “Tg — Ts = Tp +Tq", since
the delay in mechanical response (Ts)
is inherent in the injector operation.
This actual open-valve time period is
called the “eifective injection pulse
(Te="Tp + Tq}"
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2. Correction of fuel enrichment

Figure EF:8 shows the model dia-
gram af fuel ;nr1::hment correction,
(1) Enrichuoent i starting, idling
and dziving operations,

1} “Cold start valve” enrichment

" The cold start valve operates when
the starting switch and thermotime
swilch have been turncd -ON, and
injects fuel into the mtake manifold.
2) “ldle” enrichment -

When the engine is idling, that is,
when the accelerator pedal is not
depressed, the idling switch directly
coupled (o the tirotile valve is ON to
provide additional fual injection.

3)  “Stact” enrichment

When the starling switch is ON
during cranking operation, 2 constant
amount of fuel 15 increased irrsspective
of the coolmg waler wemperature.

4} “After start” enrichment

When the starting switch is turned
OFF .after cianking eperation, the
“start” engichment becomes zero. The
“after start” enrichment is provided Lo
compensate for this sudden decrease in
fuel quantiry. The “after start” enrich-
ment decreases gradually as time pas-
ses,  finally becoming zerc.

5% ‘tAfteridle” enrichment

The “after idle” enrichment pro-
wides smooth acceleration when the ac-
celerator pedal is depressed to slart the
vehicle. This enrichment is effective
only in cold weather and attenuated in
a shori period of time,
&)  “Full’*enriciment

The *full” enrichmen! -provides
smooth full thrattde driving perfor
mance when the throttle valve opening
is more than 30°. With this enrich-
ment, about 27% of fuel 15 increased
from the level determined by the basa
pulse.
(21 Correction by cooling water
temperature,

Fuel is increased according to the

coofing water {empesature monitoted

by the cooling water tenrperaturk sen-
s01. The increased amount of fuel 15
constant when the cocling water tem-
perature is above 70°C (158°F).

INCEX
[p~]
T

FULSE WIDTH

.l ]

i L ]

-20) [a]

20 4C &0 60

ENGINE COOLANT TEMPERATURE (°C)

{3) ' Correction by intske air temper-
ature.

Fuel injection »s increased accord-
ihg 10 the intake air temperature
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™.
i
jo
Z
T
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o
=3
w
7
i}
35
o
1.0

EF345

Fig. EF-6 Correciion by cooling
water femperature

monitored by the inlake air tempera-
ture sensor. The mcreased amount of
fuel is constant when the intake air
temperature 15 above 20°C (68" F).
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Q - 20 40
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COLD START VALVE ENRICHMENT

“DLE” ENRICHMENT

H"5TART” ENRICHMENT

—mc M

D'AFTER START ENRICHMENT

\\\\\X 4 S AFTER IDLE" ENRICHMENT

CORRECTION BY CO{)LINGI
WATER TEMP . !
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|
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TIME

START SW START SW WATER TEMP
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FULL SW. FULL SW.
IDLE SW. DURATION[IDLE SW ON OFF

0 “AFTER,

START” DURATION OF
“AFTER IDLE™

GO ON RUNNING
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Fig. EF-8 Correction of fuel ghrickment
EF-11
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3. Fuel cut

FUEL INJECTION STOPS

77777,

3,200 rpm

2,800 rpm VEL INJECTION RECOVER

BOO rpm
IDLING

EFJ348
Fig, EF-3 Fuel cul

Fuel cut is accomplished dunng
deceleration when the engine does not
require fual,

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

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

2. Air flow meter

HELICH, SPAING

M TEMPERAT:E .msaa/ .

FUEL PUWP CGNTACT POMT

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

Fuel cut 15 not accomplished dunng
deceleration when engine rpm is below
3,200 rpm.

V. ELECTRONIC FUEL

INJECTION SYSTEM
COMPONENT PARTS

1. Control unit

EF349
Fig. EF-10 Coniroi unt

Chst

0 MTANE MASIFDL Y

The control unit is mounted on 2
bracket en the driver seat side dash
panel. 1t 18 connected to the electronic
fuel injection harness by means of a
multi-connector, whd  the electronic
fuel injection harness is ¢connected to
other sensors.

The essential role of the control
unit is lo generate a pulse. Upon
recenving an electrical signal from each
sensor, the control unit generates 2
pulse whose duratian (injeclor open-
valve lime period) 15 controlled to
provide an optimum quantity of fuel
according to the engine characteristics.

The control unit consisls mairdy of
thre¢ integrated circuits formed on the
printed circuit board. This construc-
or  provides supenor <ontrol unit
reliability.

FOTENTKAMETER

L]

i 000 z

AW TEMPERATURE SENSOR
b4l

— %
_A_—.’g

FUEL IUMWP CONTACT =OMT

TEMIb: MUMOER

FOTENTROMETER
10 ZLECTRONIC FUEL (HSECTION HARMESS
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The air flow meter mezasures the
quantity of intake awr, and sends a
signal to the contrel unit so that the
base pulse widlh can be determined
[or correcl fuel injection by the injec-
tor. The ar flow meter is provided
with a flap in Lhe air passage, As the
air Mlows through the passage, the {lap
rotates and 1ts angle of rotation is
clectromically monttored to count the
air flow rate.

More specifically, the angle of rota-
tion of the flap 15 monitored by a
potentiometer provided inside as a
potential difference U. A cireuii dia-

O TERMINAL

gram of the potentiometer is shown in
Figure EF-12. When the flap deflects
along with a change in the intake air
fiow rate, the terminal (7} mounted to
the flap shaft slides on the variable
resistor R from R1 10 R9, causing the
voltage across terminals (7) and (8} to
change.

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

@

. |

@)

S N
U

ot

)

i

L7

H

Rip

(=) TERMINAL

G

CONSTRUCTION OF AIR FLOW

The flap 15 able 1o rotate Lo an
angle where an equiibrium can be
maintamed between the air Mow pres-
sure and the retur torque of the coil
spring. The damper chamber and com-
pensaling plate sre provided as a
damper lor the flap so thai the Dap
will rot be disturbed by pulsation wn
manifold vacuum during operation.

The compensating plate 15 mtechnk-
ed with the flap, and as the flap
rotates, Lhe compensating plale rotates
wn the damper charmber keeping 2 very
small clearance between the chamber
wall. ‘

During idling operation when the
amount of ntake air is extramely
small, the air flows parallel with the
flap through the bypass porl so that
the specified inlake air flow can be
provided carrectly.

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

METER

EF361

Fig EF-12? Awflow meler potentiometer

qustment is allowed in the field.

The fuel pump relay contacl 1s
provided in the potentiometer section
of the air flow metee. This contact
remains in the GEF position when the
flap 1s not actuated. 1t turns ON when
the flap turns 87, and allows electric
current to [low through the fuel pump
rclay for driving the fue] pump. This
construchion provides supenor suisty
to the system, as the fuel pamp will
slop operaton il accidental ewgine
stalluzg should ocour during diwing.

3. Air temperature senser
The air tempertature sensor, built
o the air flow meler, monitors
change n the miske wir temperature
and transmits a signal Lo wontrol fuel
imection 1 responte to the varying

pulse duration.

EF-13

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

The electrical resistance of the ther-
mister decreases m response (o the air
lemperature rise.

Aar iemperature
sensor

Fig. EF-13 Air temperature sefsor

4, Water ternperature sensor

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

The temiperature seasing umil em-
ploys a thermister which is very sensi-
Live in the {ow lemperaturs fange,

The electrical resistance of the ther-
mister decreases in response 1o the
waler iemperature rise.

EF483
Fig. EF-14 Water temperature sensor

5, Thermotime switch

The thermotime switch is buitt into
ihe thermostat housing.

Fig. EF-15 Thermotime switeh
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The operating princlple of the
switch 18 ag siiown in the chart
Figure EF-16.

1 Contact pomnts 4 Plunger
2 Bimatal 5 Cold start valve
3 Heater

EFf312

Fig. EF-i18 Operating principle of
thermotime switch

A harness 13 connected to the cold
start valve from the thermotime
switch, The bimetal contact in the
thermotime  switch opens or closes
depending on the cooling water tem-
perature, nad sends a signal 1o the cold
start.  valve so that an additional
amount of fuel can be injected for
cranking operation of the engine when
the cooling water temperature ls below
specification 14 to 22°C (57 10 71°F).

The thermotime switch is ON when
the cooling water temperature is telow
specification. This implies, however,
that repeated operation of ihe ignition
switch may resuli in excessively thick
mixture and cansequent troubles in
engine operation. To prevent this, the
bimetal is equipped with a heater.
Electric current flows through the
heater while the gnition swiich is in
the start position, and warms up the
bimetal. Through repeated cperation
of the ignition switch, then, the -
metal is sufficiently warmed vp 10
open the thermotime switch, thus
stopping excessive injection of fuel
from the ¢old start valve,

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

G. Cold start valva

The cold start valve aperates on the
electrnmagnetic principle. It causes
fuel 10 be imected mto the intake
manifold indasendently of the iector

Eleciric terminal
E—

1 Swirl type nozzle

2 Magnet coil
3 Sheel valve
4 [uel inlel

90”

[
| —

&)
e
]

Scction A~ A
A

EF310

Fig. EF-17 Sectional view of cold start velve

To improve fuel-air mixing al lower
temperatures, the gold start valve em-
ploys a swirl type nozzle which has a
turn chamber at the end. With this
construction, fuel is inected at an
angle of 20° and belter atomization of
fuel can be obtamned.

7. Electronic fuel injection
relay

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

The full throttle contacts close only
when the thratile valve is positioned at
full throttle (or more than 30 degres
opering of the ihrotile valve)., The
contacts are open while the throtile

-

- e
. W
it
LH"\; £ :
pantl -
i EF 356
Fig. EF-18 Electronme fuel injection
relay

8. Throttle valve switch

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

The idle contacts close when the
throttle valve is posttioned at 1dle and
open when it is at any cther position.

Full throttie contact points
¢

“Throttle valve switch

EF4BT
Fig EF-19 Throttle valve switch

sends fuel cut signal. The full throtle
switch contpensates for errichment in
full throttle.

5. Dropping resister
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Fig, EF-2( Dropping resiztor

The dropping resistor is provided to

fuel tank and right rear wheel. The
pump employs a wed iype construc-
uon where a vane pump wih roller is
directly coupled to a motor filled with
fuel. This  constructfon  provides
supesior coupling characteristics be-
tween the pump and moter, and
greater safety in case of fire.

The relief valve in the pump is
designed to open when the pressure in
the fuel line rses over 3 to 4.5 kg)‘cm2
{43 to 64 psi) due to trouble in the
pressure system,

operation, the {uel pump g actuated
irrespective of the position of the air
flow meter contac! puint. Afier stacl-
ing the engine (the ignitien switch 1s
ON}, the air NMow meter contacl turns
OM threvgh rotation of the engine,
thereby actuating the fuel pump. IF
engine stalls for some reason, the air
flow meter cortact is turned OFF, and
the fuel pump is stopped, though the
ignition swiich remains In the ON
position. L this manner, fuel supply is
cut off for safety purpeses when the

reduce electric  cumrrent  flowmg The check valve prevents abrupt engine  accidentally stops  during
through the injector and control unit. drop of pressure in the fuel pipe when  driving,
stopping the engine.
10. Fusl pump When the ignition switch is turped
The fuel pump is mounted near the to the START position for cranking
Fuel pump operaiion chart
IGN. SW. Position
A LM, Contact Paints Fuel Pump
OFF oM Start
- — X OFF Acluated
— X - ON Actoated
- X — OFF Unactuated
X - - ON Unactuated
X — — ' OFF Unactuated
X. IGN. SW. positions
Outley
o Normal Plow
== = = Relief valve actuated due ta
clogged discharge line I
2
Inlet
I Motor
2 Pump
3 Relief valve
4 Check valve
EF314

EF-15

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

Fig. EF-22 Seclional view of
fuel damper

The construction of the fuel
damper is shown in Figure EF-22. The
fuel damper is provided to suppress
pulsation in fuel flow dischargad from
the fuel pump. No adjustmeat is allow-
ed on this damper.

12. Pressure regulator

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

oplimusn fuel injection in every mode

of engine opération.
To wlake mamlold

1 [uecl chamber

2 Spring chamber
3 Diaphragm

Fig. EF-23 Sectional view af

pressure regulalor

EF316

When the intoke manifold vacuum
becomes large enough to overcome the
digphragm spring force as combined
with the fuel pressuie atl the pressure
lipe, the diaphragm becomes empty oh
the intake-side. This upens the 1eturn-
side port 1¢ allow fuel Lo flow to Lthe
tank for reducing fuel pressure,

If fuel pressuie is hugher than the
intake  manitold vacuem by 255
kg/em? (363 psi). the diaphragm
returns {o ils original position by
means of spring [oree, and closes the

fuel line 2.55 kg/em? (36.3 psi} hugher
than the pressure in the intake man-
fold.

13. Fuel filter

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

Fig. EF-24 Fuel filter

The filter paper type element must

be replaced according to the periodic

maintenance schedule’, together with
the tilter body as an assembly

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

tt receives ihe pulse signal from the
control unit, and injects the fuel to-
ward the mtake valve in the cylinder
head.

£F318
Fig. EF-25 Injector

The injector operates on (he
solenoid  valve principle. When a
driving pulse is applied to the cod built
into the injector, the plunpger is pulled
into the soleneid, thereby opening the
needle valve for fuel injection. The
quantily of injected fuel is in propor-
tion {0 the duration of the pulse
applied from the control unit,

Mozzie

1

2 Rewin sprong

3 Electric termumal 7
4

Filtes

15. Air regulator

The amr regulator bwpagses the
throitle valve to control the guantity
of air for incieasing the engine idling
speed when starting the engine at an
underhood  temperature of  below
80°C (176°F).

A bimetal and a heater are bullt
into the air regulator. When the igni-
twon swiich is turned to the START
position or engine funming, electric
current flows through the heater, and
the bimetal, as it is heated by lhe

| L T [ IR [

5 Maenst coil
6 Core
Needle valve

EF535

Fig. EF-26 Sectional view of infector

is stopped and the underhood ar
temperature  drops 1o below 80°C
(176°F).

2

Aar mlel 3
- - é:l; oultlet
A |
‘II.'L.ll‘J ¢ ]
i Pameclal 4 Heater
2 Shutler S Electric terminal
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Direcuon of bimetal movement with
increasing temperature

S
*_ . \
w -
3 =
5] i § b -
S 1 s A,
= s e 1
F =
=] 3
L)
; -] ?'EQ o ™, 1
i =
[ ~
4] s hs
H N @ 5 ° )
= \*L » z
g ! = *
0 9 -
¢ * 4 * ' 1o = 0 M W % oo,
TIME (minutes) 3 = s =0 =
Air Mow area at 209C (68°F) ambieni Atmospheric temperalure at engine starting
Aslerisk Mark {*) CFM: Cubic feet per minutes
EF4365

Fig. EF-28 Air regulator choracferistic curve

16. Throttie chamber

The thiottle chamber, located be-
tween the intake manifold and air flow
meter, is equipped with a valve. This

pon |
=ich
valve controls the intake air flow in & 1A g ' S .
respanse (o accelerator pedal move- |

. v (r ‘

ment, The rotary shalt of this valve is
cannected to the throtile valve switch.

This valve temains closed during
engine idling, and the air required for
|dl?ng passesg ihreugh the bypass port i ,
mto the ntake manifold. Idle adjust-
ment 15 made by the dle speed adyust-
mg sciew located in the bypass port.

EFS37

Throlue chambet
There is another bypass line in this Fig. EF-28 Throttie chaniber

throtile chamber to pass sufficient air
through the air regulator into the
intake manifold when 2 ¢old engine is
started.

17. Harness Fusible hnk

One wiring hamess is used 1o con-
nect lines between the control unit
and the related major units,

The harness from the 35-pin con-
nector connected to the control unit is
combined with the relay harness at the
side dash on the drver's side and runs
10 the engine compartment where it is
combined with the dropping res:stor
harness. From the engine compari-
ment, the harness runs to vanous
units; ihe air Mlow meter, air tempera-

iure sensor, throttle valve swiich, air EF487
repulator, injector, cold start valve, Fig. EF-30 Eiectronic fuel injection harness
gte. betwsen the 35-pin connector and tween the cold start valve and thermo-

Connectors are used anly in the hine water temperature sensor, and be- time switch.

EF-17
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TROUBLE DIAGNOSES

The electronic fuel injeclion system
must be checked in accordance wilth
the troubleshooting chart. When using
this chart, make sure that the ignition
system, battery and trarsistor ignition
sysiem are al] in good condition.

in the uoubleshoating chart,
trouble phenomena are listed vertically
while the inspection items are armangad

horizontally. The items which must be
checked are marked with an “o” for
each trouble phenomenon. Proceed
from 1eft to right in the inspection
item section.

Check the harness connector for
correct insertion,

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

Lospection pracedure (Proceed [romn left to right)

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

i
lns:‘:;mn Harness Fuel pum Control unit Cold starl | Air regulator
continuLly pump operation at [njector valve system system Relay
Trouble sound i i
test (together granking sound condition condition
phenomenon
with unit)
Engine cari not be staried 0 O o) 0 0] ¢
Englne stalls 0 0 o o 02 O
Lack of power Q Q
Engine breather 0
Unstable During warming-up o 0 0
whing Aftet warming-up 0 0
Higher idling speed O 0
Runnang-on ot dieseling
Pack fire n]
Afer fire O
Abnormal fuel consumption 4] 0

*1  Check this item when woubls
accurs In cold weather only.

*2  Check thisiwem when troubls
ecours during warming-up,
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If a continuity iest on an affected
hamess does not slove the problem,
proceed to check by following the
inspection items listed in the chart
from left to nght.

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

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

Note that any component pact of
the electronic fuel injection system
must be repldced as an assembly if it is
found 1o be faulty, since no repairing
15 allowed.,

Fuel
A flow meter uel system
R Waler temp. | A lemp.
Control unil ) . sensor valve swiict Leakage Fuel
replacement Flap Resistance esistanch exitt - -
operalion  |measurement reslstant femntlanee conuinuily Ext1ernal injector prestit
mearitément | measgrement tagt Cold slart baks
AppeaTRhicE valve
0 0 o) 0 0 D
O 0 ) 0 0 4]
o o 0 0 0
0 8] 0 0
] o) 0 Q 0
0 0 0 o
O
0 0 0 Q Q 0
0 O 0 e] O o
0 0 o 0 Q o]

EF-18

Fig. EF-31 Trouble diagnoeses charf
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INSPECTION
DESCRIPTION

{1) Checks before inspection

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

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

Connector terminals are free from

corrosion and deformation.

& Since the clectronic fuel injection
system accurately meters the intake
air flow through an air flow merar,
even a slight air leak will cause an
improper air-fuel ratio, resultimg io
faulty engine operation due to ex-
cessive air,

For this reason, a thorough inspec-

tion for leaks should be made at the

oil fifler cap, dipstick, blow-ty
hoses, air flow metler to throttle
chamber air duce, eic.

{2) Inspection instrucljons
Before chiecking the electronic {fuel
injection sysiem, be sure to observe
the instructions below. Faillure to do
s0 could result in damage to the
control unit or cause fuel line leakage.
(2) Before starting the engine, make
sure that all electranic fuel injection
harness connectors are (irmly in place.

When conneciing or disconnecting
electronic fuel pjectivn harnass con-
negtor to ar from any eleclronic fuel
injection vrut, ensure that the 1gnition
swiich 15 in the OFF position or that
the negative hattery terminal 15 discon-
necled, Removing and installing these
connectors with the igmition switch
left in the ON position will damage
control unil,

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

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

{(d) Do pot allow unburned fuel to
discharge from injectors and cold start
valve while the engine is al rest. Doing
so will cause a rich air-fuel mixiure
ratio, which in turn will detericrate
the catalytic converter when the
engine 1s started.

(3) Idle adjustment

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

However, when measuring CO per-
centage to <¢heck idling operation,
make sure that CO percentage is below
k.0 percent.

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

CONTINUITY CHECK

Circuit tester {Test
aquipment required)

Description

It is not necessary to conducl a
harness continuity check on the entite
electronic  fuel injection  system.
Simoply locate the perunent trouhle
source on the left in the following
table and conduct an inspeclion as
denoted by the check itern number
shown on the oppostte side.

To find what is denoted by the
check item number, refer to the at-
tached (able and to the same check
ftem number given in the service
manual, Do not touch the circmt
tester probe to any Unnceessiry pin on
the 35-pin connector. Doing so could
cause damage (o the connector ler-
minal,
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Connector and harness continuitly check

Condition Check item number

I =(3). (5% (6), (73, (8), ()
Engine will not start 2-{1),{2} ()

3—(1},(3)

L—(3).(5).(6), (7}, (8), (™
2= (1), (2)(3)

bngine sialls

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

= (1), (2}, (3), (1. (3), (5), (8).(9)
2-{1), (2. (3

L= (1} (3),{).(5),(6),(8),(9)
During wann-up 2 (1, (2), (3
-

Lack of power

Engine breathes

idling unstable

U= {12 {3}, ($),(5),(6), (8).(5)
2-(1),(2). (3}

1 - ([)= (2), (4]- (6)1 (’8)
I-(M

After warm-up

Higher idling speed

Running on or dieseling

Backiirs 2 — (1), (2, (3}

= (1} (2).{3). (4), (6)

Afterfire 2—(3)

3-(1)

L= (1), (25 (3).{4). (8), (B)
Abnarmal fuel consumption 2—-(3)

3—{2)

1. Continuity check using an
ohmmeter

Notes:

a, Before discopnecting 35-pin con-
nector af the contrel unit, discon-
nect ground cable from battery.

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

EF 360
Fig. EF-32 Check at 35-pin connector ("R range)

EF-2i
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(1} Throttte valve switch: Idle
switch
& Make sure thal throttle valve switch

connector 15 securely coanacted in

place,
e Check contlinuy between ter-
minals {2) and (8.
*Test results
o Conlinvily exists ... ... .... OK
& Continuity does not exist ... N.G.

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

» Check the circuut indicated by large
solid lines in Figure BF-35.

{2} Throitle valve

switch

e Make sure thai throttie valve swilch
connector 5 sccurely cornected i
place.

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

switch: Fall

minals (3) and (8.

*Test resulis
e Contmuity exists .......... OK
¢ Contimuity does notexist . .. N.G

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

e Check the cir¢ult indicated by large
solid lines in Figure EF-36.

{3) Air flow raeter

#» Make sure that air flow meter con-
nector is securely connected n
place.

3A) Contmuity check between ter-

minzls &) and ()

# Check continuity between ter-
minals (8 and (§).
*Test results

e Condinuity exists ..... ... .. OK

® Continuity does not exist .. . N.G.
*If test results are “N.G.", proceed
as follows

o Check the circuil indicaled hy largs
solid lines in Figure EF-37.

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

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

ICY Continuity check between ter-

termivals (&) and (@) . Refer to Figure
EF-39 for curcuit delails.

(4) Airtempersture sensor

# Make sure that air flow meter con-
nector is securely connecled 1n
place

o Check contlinuity between ter-
mipals (§) and @7).
*Test resulls

o Continuily exists .......... OK

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

& Check the cireuit indicated by large
solid lines in Figure BEF-40.

(5}  Fuel pump contact points

e Discornect rubber hose In the Ime
between air cleaner and air flow
meter,

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

# Depress air flow meter flap, and
check continuity belween terminals

{1 and @g.

*Test resulis
& Continuity exists ... ... ..., OK
v Continuity does not exist ... N.G.

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

# Check the crenjt indicated by large
solid {ines in Figure BF 4,

(6} Water temperature sensor

& Make sure that water temperature
sensor connector 15 securely con-
nected in place.,

& Make sure that ground lead wire is
properly grounded.

8 Check continuity between terminal
{(® and bady metal.
*Test results

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

®» Continuity does not exist .. N.G.
*if test resulls are “N.G."”, proceed
as follows:

« Check the circuit indswcated by large
solid lines in Figure EF-42.

(7) Electronic fuel injection relay:

Fuel pump relay

» Make suie that relsy connector is
securely connecled in place.

a Check cantinnily helween terminal

e Continuity does pot exist ... M.G.
*If test results are “N.G.”, procecd
as follows:

¢ Check the circuit indicated by larpe
solid lines in Figure EEF-43,

(8)  Air regulator and fuel pump

& Make sure that ar regulator and
relay connectors are se¢urely con
necied in place.

s Make sure that fuel pump harness is
securely comnected (o fuel pump
terminal.

o Check continuity between terminal
& and body metal.

*Test results

o Coptinujtyexists ... . ., QK

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

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

(9) Ground circuit

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

# Check ofl ground lines to ensure
that they are properly grounded,

94) Cootlinuity check between ter-

mina! (8) and body metal

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

e Conptinuity exists .. ........ OK

s Conlinuity does not exist . .. N.G.
*1f test results are “N.G.”’, procesd
a3 toliows:

o Check the cucuil indicated by large
solig lines in Figure E17-45,

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

Use the saze procedure as in slep
9A, and check contiruity belween
terminal (8 and body metal,

Refer to Figure EF-46 for circuit
details.

9C) Continuity check between ter-
minal 7 and body metal

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

Refer to Figure EF-47 for circuit
details.
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Use the same precedure as in step
9A, and check continuily between
terminal §9 and body metal.

Refer 1o Figure EF-48 for circull
details,

2. Continuity check using a
voltmeter (1)

Motes:

a. Set circuit tester in the DCYQOLT
(DC V') range.

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

c. If tests check out “N.G.", be sure
to turh off the igmition switch and
lo disconnect batlery ground cable
before tracing the circuit,

EF381

Fig. EF-33 Check at 35-pin cannector (V" range)}

(1) Revolution trigger signal

o Make sure that ignition coil connec-
tor is securgly connected in place.

e Turn ignition switch to the “ON"
position.

s Contaci terminal (1) with positive
tead wire of voltmeter,
*Tesl results

+ Volimeter reading indicates power
tine voltage . ... ... ... .. OK

s VYoltmeter reading does not
ndicate power line valtage .. N.G.
*IE test resulis are "N.G.", proceed
as follows:

o Turp igniton switch (o the “OFF”
pasition.

¢ Check the crrcuit indicated by large
sohid hnes in Figure EF-49.

{2) Power line circuit

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

o Turn ignition switch to the “ON”
position.

¢ Contact terminzl @ with positive
lead of vollmeter,
*Test results

s Voltmeter readlng indicates power
linevoltage . .......... ... 0K

» VYoltmeter reading does not
indicate power line voltage . . N.G.
*1F test results are “'N.G.”", proceed
as follows:

o Turn ignition switch to the “QFF"
posiuon.

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

(3) Injector and dropping resistor

e« Make sure that injector, dropping
resistor and telay, and 4-pin con-
nector are securgly connectad in
place.

3a)  Terminal (& {Cyhnder “4™)

o Turn ignition switch to the "ON”
position.

o Contacz termunal {8 with positive
lead wire of volimeer,
*Test resulls

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

& Voluneter reading does not
indicate power line voliage .. NG,
*1f test results are “N.G.", proceed

EF-23

as follaws.
o Turn ignition switch to the “OFF”
position.

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

3B) Terminal @8 (Cylinder “1')
Use the same procedure as in slep
3A, and take voltmeter reading be-
tween terminal 43 and ground.
Refer to Figure EFR.52 for circuit
details.

3C)  Ferminegl @O (Cylinder ©*5™)
Use the same procedure as in step
3A, and take voltmeter reading be
tween terminal §§ and ground,
Refer to Figure EF-53 fot circuit
details.

D) Terminal §0 (Cylinder &™)
Use the same procedure as in step
3A, and tuke voltmeter reading be-
tween terminal §1) and ground.
Refer to Figure EF-54 for cireuit
details.

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

3F) Terminal 33 (Cylinder *2™)
Use the same procedure as in step
3A, and take wvoltmeter reading be-
tween terminal §3 and ground.
Refer 10 Figure EF-56 for circuit
defails.

3. Continuity eheck using a
voltmeter (2)

Notes:

& Set circuit tester in the DC VOLT
{DE "V} range.

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

c. If test results check oot "N.G.", be
sure to tum off the fgnition switch
and to disconnect batiery ground
cable befora tracing the circuet.

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

e. Disconnect cold start valve huarness
coanector.
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(17  Starter signal

Make sure that relay connector and
4-pin connector are securely con-
nected 1n place.

Tum  igpition switch to  the
“START" position.

Cantact terminal (&) with posilive
lead wire of voltmeter.

*Tesl yesults

Veoltmeter reading indicates power

line voltage ........... ... 0K
Valtmeier reading does not
indicate power line voltage . . N.G.

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

Turn ignition switch to the “OFF”
position.

Check the clrcunt indicated by Jarge
sclid lines in Figure EF-57.

(2}  Alr regulaton

Make sure that air regulator, relay
and 4pin connéctor are securely
connected in piace.

Turn  ignition switch 1o the
“START" posiltion.

Contact terminat §# with positive
Yead wire of volimeter.

*Test resufts

a Voltmeter reading indicales phwer
linevoltage ... ... ........ OK

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

¢ Turn ignition switch to the “QFF”
positron,

o Check the circuit indicated by large
solid and dotted lines in Figure
EF-38.

{3) Cold start valve and thermetime

Switch

w Disconnect thermotime switch con-
nector.

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

BERNE
sy '
* Thermo time switch

harness connector

Fig. BF-34 Thermotime switch harness
connector short circuit

Make sure that relay connector 18
securely connected in place.

Turn  gnition  switch e the
“START” posttion.

Comtact tenmumal @ with positive
lead wire of voltmeter.

#Test rosults

Voltmeter reading mdicates power

hne voltage . . ..... ... .. OK.
Voltmeter reading Goes not
indicate power e vollage .. N.G.

*If test results are “M.G., proceed
as loliows:

Turn ignition swiich to the “OFF""
position.

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

1. Control unit

This inspection employs a
mintature lamp to check whether or
not the open-valve pulse for cranking
the engine is applied to the imector
when the engine fails to start. To
check, connect a miniature lamp to
the harness-side connector of the injec-
tor, and crank the engine. If the lamp
flashes due to pulse voltage applied to
the injector, the control unit iy
normal. Since two different power
transistors are used (one is for No. 1,
2, and 3 cylinders, and the other is for
No. 4, 5, and 6 cylinders), this inspec-
tion must he carried out on bolh the
No. | and No. 4 cylinders.

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

Requirements for inspection

1. The engint must be cranked &t a
speed of more than 80 rpm.

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

R '__ff/”r' X 1N bl z
s B N2y

AS)

EF362
Fig. EF-61 Checking control unit

Inspection procedure

Checking No. { cylinder

Turn ignition switch to the “OFF”
position.

¥/ : - _&-\X( (Jr I
:____.j 5 ey N ‘W ,"\,'—::.
T ;L\‘?fﬁ,\ \ S

1. Disconnect harness connector of
injector.

2. Disconnect cold siart valve har-
ness connector.

3. Conneci & miniature lamp to the
injector harness connector of the No.
I eylinder.

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

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

Checking No. 4 cylinder

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

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

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

EF353

Fig. EF-62 Miniature lamp for
fnspection

Judging criteria

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

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

EF-51

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

2. Air flow meter

Caution: Before checking air (low
meter, remove battery ground
cable.

2-1. Checking potentiometer

I.  Remove air flow meter.

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

EF306
Fig. EF-63 Measuring the resistance
between terminails () and (§)

3. Meusure the resistance between
terminals () and (8). The standard
resistance is approximately 100 ohms.

Fig. EF-64 Measuring the resistance
between terminals (3) and (§)

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

5. Connect the positive lead of a
voltmeter to terminal {8) and negative
lead to terminal (7).

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

Fig. EF-65 Checking vollage variation
between terminals (R) and (7)

2.2. Checking insulation
resistance of air flow meter

Check insulation resistance between
the air flow meter body and any one

of terminals (), (7}, and (. If

continuity exists, the air flow metar is
out of order.

€1 399
Fig. EF-66 Checking insulation
resistance

2-3. Checking flap

Fully open the flap by hand to
check that it apens smoothly without
binding. Lt 1t doesn’t, it 15 oul of ordar,

EFa0Q
ig. EF-67 Checking flap

2-4. Checking fue! pump contact
poinls

Cantinitey chonild avict hatcgrmom

8 deprees, Continwity shoudd not exist
when the Nap is fully closed. 1f conti-
nuity does not exist when the flap s
opened, or conlinuity occugs al a
dilferent position, replace air Mow
meter 25 an assembly.

- a?i_%

EFad

Fig. EF-68 Checking fuel pump
cantiget points

3. Air temperature

3-1. Checking continuity

1. Disconnect batlery ground cable.

2. Remave air flow meter.

3. Measure the outside air lempera-
ture,

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

EF402

Fig. EF-68 Measuring the resisianee
of air temperature sensor

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

Arr tempearature Resistance
°C(°F) (ki2)
=30(-22) 20310 330
—10(-14) 7.6 t0 10.8
10(50) 325w415
20 (68) 225t 275
504122) 0.74 ta 0.94
80 (176} 02910036

If test results are far from the range
indleuted 1n the chart, the air tempera-
ture sensor is out of order. The air
temperature sensor and air flow meter
should be replaced as an assembly.

3-2  Checking insulation
registance

Check insulation resistance between
terminal @3 and air flow meter hody,
If continuity exisis, the air (empera.

Fa1Te coarmorr 1o axtit vt ~edar Tha aie

EF403

Fig EF-70 Checking msulation
resisianee

4. Water temperature sensor
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4-1. Checking on engine

Check the resistance of the wuter
lemperature sensor before and after
engine warm-up.

EFag9

Fig. EF-71 Measuring the resistance
of teler temperature sénsor
{an the engine)

1. Disconnect battery ground cable.
2. Disconnectthe waler temperalure
sensor harmess connector. '

3. Place a thermometer in the radia-
tor coolant when the engine is cold,
and read the cooplant emperature
fwhich is used as a reference sensar
temperature} and sensor resistance,

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

4. Connect the water temperature
gensor hatness connector.

5. €oonect battery ground cable,

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

9. Read the sensor resistance in the
same manner zs described in step (3}
above.

Cooling water lemperature Resistance

CEOR (kiI)

’ —30(-22) 20.3 t0 33.0

©—10(-14) 7.6 to 10.8

1050} 325415

20(68) 2251275

00122 07410094

RO (174) 0.25 1o .36

If the resistance of Lhe sefisor with
respect to the coclanl temperature s
no! spectfied i the range shown in the‘
chart, the water temperature sensor
may he out of order.

4-2. Checking waler temperature
sensor off the engine

I. Dip the sensor into witer man-
tained a1 a temperature of 20°C
(6RYE) and read ils resistance.

2. Then, dip the sensor inlo wate
mamntuned st a temperature of 8¢°C

(176°F), and read its resistance

E F4056

Fig EF-72 Measuring tHe resistonce
of waler tempernfure sensor
{off the engine)

Il tha sensor resistance with respect
to the conlant temperature is not held
within the range specified m the chart,
the water lemperalure sensor may be
out of order.

EF-53

43. Checking insulation
redistance

Thus test s done on the engine.
). Disconnect battery ground cable.
2. Desconnect the sensor harmess
connector.
3. Check continuity between the
engine block and one of the terminals
at sensor.

Fig, EF-73 Cheching insulation resistance

If continuity exists, the senser is
out of order.

5. Thermotime awitch

Static check

t. Disconnect ground cable from
battery.

2. [hsconnect eleclric connector of
thermotime switch

3. Measure the cresistance between
terminal No. 46 and switeh body.

45 46
EF338

Fig EF-74 Thermotime switcl
terminal aumber

# The resistance 15 zero when the
cooling water temperature is less
than 142C {37°F).

o The resistance is zero or infinite
when the coobng water tempera-
ture is between 14 10 22°C (57 to
72YF).

o
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# The resistance §5 infimite when the
cooling watet termperalure is more
than 229C (72°F)

4, Meuasure the resistance between

termunzl Ne. 45 and switch hody.
The obmmeter reading 1s
T0toS6ohms ... L. OK
The ohmmeter reading s not
70 to 86 ohms | Not OK

[Yymamic check

1. Disconnect grownd cable from

battery.

2. Disconnect elecine connector of

thermotime switch. ,

3 Remove thermotime switch from

thermostat housing,

4. Dip heat-sensing portion  of

thermotime switch into cooling water

maintained at 10°C {507F).

5. When the thegmotime swilch ten:-

perature 13 just about the same as the

coolg water temperaturs, Measure

the resistance between termnal No 45

and 46,

e The resistance should Te abaut
780

6. Increase cooling water tempera-

ture at a rate of 1°C (1.8%F) per

second untl 1 is more than 259C

(?77°F), then check contmuity be-

tween terminal No, 4% and 46.

a Il the shiueter reading increases
fram about 780 to infinite, girguit
is OK.

EF336
Fig. £F-75 Checking thermolime siwrich

6. Cold start valve

1. Dsconnect lead wiee fromm the S
terminal of starter niotor.

2. Turn grition switch &0 the
STARY pesion. and make sure that

tuel pump is operating properly. Cper-

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

5. Disconnect elecine conmector of
cold start vatwe,

6. Put cold start valve Into a trans-
parent glass container ol min. 20 cc
(1.22 cu in) capacity, plug the trsns
parent glass contajier Qpeng with a
clean rag

Fig. EF-76 Fuel ingection from
cold start valve

7. Connect ground cable 1o battery.
8 Turn gnitien  switch to the
START positon., Cold siart valve
should not inject fuel.

Y. Tum ignition switeh Lo the OFF
posilion. and canhect a Jumper wué
betwgen cold start valve and hatiery
terminals, Lenve cold start valve asat s
m step & abave,

e Cold start valve should imeci fuel.
If not. proceed to step 10 below.
10, With igoition swith in  the
START position and cold start valve
set 28 outlined m step 9 above, checkh

tael iection.
8 The fuel injected
» The fuel s not mjected ... NG

7. Eloctronic fuel injection
relay

b, Dnsconnect pground cable from
battery.
2. Remove relay from vehicle.

7-1. Main relay check

i Connect 12 volt de between post
tive ternunal @_@ and negative ter-
minal 88,

"Clicks™ should he heard wid conti-
auily should exist between termrpals

% and (8az}, and beiween and
284

Notes:

a. Before applying test voltage io w2

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

L L

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

2. Connect !2-volt 3¢ betwesn pose
uve ternunal 89 and negative ternunal
@. No chicks shouid be heard.
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EF4Qa
Fig. EF-78 Cheching main relay (2)

3. 1f test resalis (steps 1 and 2 7-2. Fuel pump relay check tween terminals and (gey, and
above} are not satisfactory, relay is o _ between (863 and (26,
1. Make sure continuity exists be.
{aulty,
EFAQR

Fig. EF-79 Checking fuel punp reloy (1)
2. Connect [2.volt dc lo pasilive continuity  showld exist betwen ter- Notes:
teriminal and negative terminal minals @e¥) and €89 a. Before epplying test voltage to re-
i E TP » . .
#5. “Llicks” should be heard and lay. connect a fuse in series with

fead wire lo prevent damage 10 the
circuit,

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

3. Connect ]2-volt dc to positive
ternnsl znd negative terminal
(853 Na “clicks” should be heard.

EF410
Fig. EF-80 Checking fuel pump relay (2)
EF-55
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4, 3f test results {steps | through 3)
are nut sutisfactory, relay is faulty.

8. Throttie valve switch

I Dhscoonect ground  cable  from
battery.

2. Remove
tram vehicle,

throttle valve swatch

-1, Bdle switeh check

1. ¢onnect ochmmeter between Lor-

winsls () and 43

Err A Y [P
e S E
il
=] | . ey 1
A ] ,:. w }?1 AL

E£F402
Fig. EF-82 Checking idle switch

2. 1f continurty exists when throttle
vafve 18 in the 1DLE pasition, and dozs
nat exist when valve opens approxi-
muizly 79 adle switch 3 lunctioning
propeily.

8-2. Full switch check

EF411

Fig. EF-81 Checking fuel pump relay (3)

EF423

Fig. EF-83 Checking full switch

2. Graduzlly open thrattie wvalve
from fully-closed position. Observe
ohmmeter reading when valve s
opened approximately 30°. If olun-
meter reading at all other valve posi-
tion is greater than that at 30°, full
switch is functioning properly.

8-3. Throttile valve switch
insulation check

Fig. EF-54 Cheeking throtile valve
swifch insulation

9, Dropping resistor

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

EF33?
Fig. EF-85 Dropping resislor
terminal number

4. Conduct resistance checks on
dropping resistor (4-pin  connector
side} between the following points.
® 43/2 and terminal No. 56 (Number
six cylinder resistorn)
s 43/2 and terminal No. 55 {Number
five cylinder resistor)
The resistance should be approxi-
mately 6 ohms. See Figure EF.335.

10. Fuel pump

Functional test

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

2. Wuh  gnetion  switch 10 the
START nposition, ensure that fuel
pump sounds while operating. If not,
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Discharge pressure check

1. Disconnect ground cable from
batlery.

2. Disconnect ground wire (black)
from luel pump.

3. Dusconnect lead wire from the §
terminal of starier motor.

4, Remove cold start valve from
intake manifold.

5. Pui cold start valve jnto a con-
tainer af min., 20 c¢c (1.22 cu in}
capacity, and plug the container open-
ing with a rag

Fig. EF.868 Fuel imection from cold
start valve
6. Connect ground cable to batlery.
7. Tumn gnihion switch  to  the
START position, and release fuet line
pressure,
8. Remove cold starl valve from luel
hosa,
9. Connect a fuel pressure gauge
between cold starl valve and fuel hose,
and install cold start valve on intake
manifold.

Cold slart valve
EF 498

Fig. EF-87 Connee!l fuel prassure
gauge

10, Disconnect ground cable from
battery.

11, Conngct groumd lead wire 1o
fuel pump.

12. Connect ground cable 10 bat-
tery.

13 Tura ignuian switche to the
START position 10 uperale fuel pump.

A fue! pressure of approximately
2.55 I-:g,,a’-:;rn2 {36.3 ps1) indicates a
good [uel discharge pressure.

14 If luel pressure is not as specifi-
ed, replace fuel pressure regulator, and
repeal pressure discharge lests.

If fuel pressure is 2.55 kgl/em?
(36.3 psi), fuel pump is OK. If below
the specified value, check for clogged
or deformed fuel lings, and il neces-
sary, replace fuel pump,

Fuel discharge check

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

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

Full-load requirements

1. Drive the car and conduct fuel
discharge check in accordance with
state laws or local regulations.

2. For the sake of safety, two hands
are necessary to conduct tests, One is a
driver and the other an observer,

3. Check 7juel pressure with the
engine at full throttle, starting with 20
kmfh (13 mph) up to 60 km/h (38
mph). The shiil gear should be in 2nd
position.

If fuel pressure js approximately

255 kglem? (36.3 psi) over the
specifted car speed ranpe, fuel dis-
charge 15 1f below the
specified value, replace fuel pump.
3. If [uel pressure does not wncrease
when a new fuel pump is installed,
check for clogged or delormed fuel
lines, fuel filter and fuel damper. [
necessary, replace.

normal.

11. Fual damper

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

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

12. Pressure regulator

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

EF-57

Check, and check fuel discharge pres-
sure  If a fuel discharge of 2.53
kgicm? (36.3 psi) in not oblained,
replace pressure regulator.

13. Fual filter

Every 25000 miles, replace luel
filter.

14. Injector

Continuity check
!} Disconneci ground cable f{rom
battery.
2. Disconnect
from injectors.
3. Check continuity belween the
two terminals. Continuity should ex-
151, If nol, impector{s) are fzulty.

electric  connectors

Check
follows:
1.  Engine can run

injectors  for

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

Fig. EF-88 Injection operating sound

2. If a low sound is produced from
any particular injector, that injector is
faulty

2 Enging cannot run

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

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

2.3, Ifalow sound is produced from
any particular injector, that injector is
faulty,

24, If no sound is heard from all
imectors, check harnesses for disconti-
nuiiy as outlined in Contimuty Check.

sound as -
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2-5.  If harnesses are normal, check . »
operation of control unit, —|\|
2-6. Il sounds are heard from either e o~ .
Nos. 1, 2 and 3 injectors or Nos. 4, 5 & . g \m
and 6, replace control unit. P . i B
2-7.  When disconnectling hoses [rom 3 " s e \
. 3 —j
Injector. Fo o s
3 5 \
E - k=
.3 - L]
4 N ® 2
= =
- \I_ T = =
= S =
< @ 1 o z°
L Hd Fl L] 1o -1 L] 0 At +*0 o v 3
] 1 | . 1
TIML fnumutes) o 0 100 130 wo o -

Fig. EF-B3 insicling infector hose

15, Air regulator

1. Hold yubber hose in the line
beiween throtlle chamber and air re-
gulator with fingers.

o  Engine speed should be teduced.
If not, proceed as follows,
2. Dmsconnect air hoses fiom both
end of ax regulstor, 2nd visually clieck
1o see il air cegulator valve opens,

The valve opening at a temperature
of 20°C (68°F) 1s as shown in Figure
EE.90. '

3. Disconnect electric connector of
asr regulator, and check contmuily,
Contimity should exist. If not, ar
regulator s faulty.

4. Pry an ¢pulator valve to open
with a flat-bladed screwdriver, then
close,

Cirection of bimetal
movemeni with
increasing temperatere /

EF340

Air flow grea at
20°C (68°F) ambien:

B I Om T2 s s o —a

Test results
If valve opens and closes smaolhly,
it is operating properly. If no(, replace.

16. Throttle chamber

1.  Remove throtile chamber.

Cheching thrott|r chamber

4. Make sure thui idle adjust screw
moves smoothly,

5. Adjust threttle wales for fully-
clese position.

6. Fush dash pot rod with {inger (o
ensure (hat {t moves snioothly.

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

E.G.R. Vacaum Port Screw

The EG.R. vacoum parl screw al-
tached to the throtile chamber 15
designed 1o change the amount of

exhavst gas recirculated.

el T 1. 2 s 2L _

Atmospheric temperatuee a1 enpine sturtg

Fig. EF-9F Air flow cheracterislic curve

2. Mazke sure that throttle walve
moves smoothly when throttle lever is
manipulated.

3. Make sure that bypass port is free
from obstacles and is clean.

Dash pot

Checking dashpet

EFA415
Fig. EF-92.1 Throttle chamber

M
@v% /( E.G.R. vacuum part
q . b R serew
W [ i @I____\_? )
NG %
ET298

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

17. Checking air leakage
in air intake system

Since the wr flow meter vsed i the
clectrone

B o

fuei injection system direct-
s .

N N D
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should not oceur even a slight ai Jeak.
When inspecting the elecirome luel

Air cleaner element
Alr duct (a1 Cleaper to AFM)
Air duct (AI'M 1o throttle chamen)
|‘lange {throtile chamber 1o o
mamifold)
Cobd sqarl valye mountine -
Bload plug (F.GR.),
(Cainlornia models oni
T hmgector mounting s
mianmifeld
R Cylinder head mounti in
inlake mantioid
9 Hose (throtte chomb., o 3away
cunnector), both swles

R N

=

18. Checking fuel hoses

Check fuet hoses {or leakage, luose
conntections, cracks or deterioralion

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

For replacement of ligh pressure
fue! ruhbher hose, refer to item 17
“Fuel Rubber Hose™ under heading
“Removal and Instaliation™.

REMOVAL AND
INSTALLATION

1. Control unit

1. Turn ignition switch to the OFF
position.

Caution: Before disconnecting elec-
tronic fuel injection harness af
35-pin coupley, ensure that ignition
switch is in the OFF paosition,

filler cap, etc for any mdication of air
leaks.

injection sysiem, pay particular atten-
nuon o hiose conneciions, dipstick, o1l

EF416
10 Hose (3-way conneclor to rocker cover), 17 Canister vacoum and purge hine
both sides 18 Master-¥ac line

11 Hose {3-way connector to air regulator), 19 Cooler vacuum line } Same vacuum hole

both sides 2} Automatic transnussion
12 Hase (ar repuiator o thrortie chamber vacuum line
connector), bath sides 21 Pressure regulator vacuum hine
13 Thruitle chamber conreclor mounting 22  E.G.R, valve mounting surface (California
surfgce models only)
14 Hose (pipe connecior to POV, valve), 231 il filler cap
b(?th .side:s 24 Qil level gauge
15 Distributor vacuum line 35 Oil seal (on front and rear of crankshaft)
16 LG R, vacuum hne (Calitomia mode!s 26 {(nl pan gasket mounting surface.
only)

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

2. Remove two bolts securing resin
cantrol unit cover 1o the left dash side
panel, and remove cover.

EF423

Fig. EF-35 Removing control unit

Fig. EF-94 Removix- ! 4. Disconnect 35-pin coupler from
contral unit.

3. Remove three bolte ~+ -y COR-
trel unit te dash side panel bracket,
and remove control unit,

EF-59

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

1. Dusconect battery ground cable.

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

5. Move aic flow meter upward, dis-
connecl harness connector, and re-
mlove atr Now meier.
6. To install air flow meter, reverse
the order of removal.

3. Air temperature sensor

The awr temperature sensor s buht
into the air flow meter and cannot be
removed as a single unit, When replace-
ment of it temperature $ensor s
nccessary, the entice air fow meter
assernhly should be replaced.

2. Duisconnect rubber hose from
gach side of air flow meter.

3. Disconnect air flow meler ground
cable.

4, Remove three bolls securing air

{low meier bracket.

EFd417
Fig EF-86 Aw flow meter

4. Water temperature sensor

L. Dusconnect battery wiound cable
2. Remove radiator cap,

3. Remove drain plug from radiator
to deain coolant of approximately 1.5
liters (156 LIS qt, 13 Imp qt).

4. Disconnect radiator upper hose.
5. Dusconneclt  water
sensor harness connector.

fempeature

6 Remove water lemperalure sen-
501,

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

Caution: When connecting water tem-

perature sensor harness, always
keep it away from high tensiw
wire.

Notes:

a. Be sure to install copper washer
when inslalling water temperature
SETSOor,

b. After installing water temperature
sensor, add cooling water with 2a
proper amount of anti-freeze.

5. Thermotime switch

1. Remove raduator filler cap. Drain
cooling water by opening drain valve
located on the lTower side of radietor.

Note: If cocling water is hot, give it a
chance ta cool down.

2. Disconnecl water hose at thermao-
stat housing.

3. Disconnect ground
battcry.

4 Disconnect  lead

canle from

wires  lrom

thermal  transmitter, and  remove
thermal transmulter.
5. Dusconnect  electric  connector

from thermotime switch
6. Remove thermobime switch by
turning it counmerclockwise.

EF501
Fig. EF-98 Thermotime switch

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

6. Cold start valve

1. Disconnect ground cable from
batiery.
2. Disconpect  ground  lead  wyre

{black} fram fuel pump
3 Discangiect lead* wire from the S
ternunal of startes motor,
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5. Connect ground cable (o batiery.
0. Put cold start valve m a conlainer
of min. 20 cc (1,22 cu in) capacity.
Tutn  the ignition switch to the

START position, and release fuel line

R 1IE) R

8. Throttle valve switch

Fig EF-09 Fuelinjecton from I.  Disconnect battery ground cable.
cold start valve 2. Discompect throttle valve swilch

harness conncetor.

3. Remove (wo screws secunng

throittle valve switch to throltle cham-

7. Unfasten clip and disengage cold beT.
start valve from fuel hose. 4. Slowly pull throttle valve swiich
Morward,

Nore: Place a container o receive fuel
left in fue} hose.

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

9, For nstzllavon of Toel rubber

hose, sefer taitem 17 “Fuel Rubber
Hose™

7. Relay

. Disconnecl battery ground cable,
2 Remove 1wo screws securing relay
10 side dash.

3. Dusconnect harness connecior

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

EFdio

Fig EF-100 Electronic fuel infection relay

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

4. After installation, adjust the posi-
non of throttle valve switch so that

- idle swilch may be changed from ON

to OFF when throttle valve slopper

screw-1o-throtlle  valve  shalt  lever

clearance is 1.3 mum (0 051 ).

Note: Use suitable shim to measure
the specified clearance,

EF420
fig. EF-101 Throttle vaiue swwitch

J

L3 mm Q051 in}

Frg. EF-102 Adjusting throttle valve swifch position

EF-61




Engine Fuel

9. Dropping resistors

1. Dnsconoecl ground cable [rom
battery.

2 Disconnecl two eleclric connec-
tors from droppang resistor.

3. Remove two  SCTEws  securing
dropping Tesistor to dashboard,

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

Fig EF-j04% Dropping resistor

10. Fusl pump

1. Disconnect ground cable f{rom
battery.

2. Disconnect leag wires from fuel
pump.

3. Disconnect lead wire from the 8
terminal of starter motar,

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

5. Connect pround cable 1o battery.
6.  Put cold start valve into a con-
tainer of min. 20 ¢c (1.22 cu in)
capacily. Turn ignition switch to the
START position, and release fuel line
pressure.

Fig EF-104 Fuel injectfion from
ecold start valve

7. Raise the rear portion of vehicle
with a jack, and block wheels. Refer 10
section “GI”

Fig EF 105 Fuel hose clamp af
fual pump

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

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

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

EF326
Fig. EF-106 Fuel pump remouval

11, Toinstall Tuel pump, reverse the
order of removal,

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

11. Fuel damper

1.  Disconnect irom
battary.

2. Dusconnect ground wire (black)
from fuel pump.

3. Discornect lead wire from the S
termmal of starter motor.

4 Remove two screws seeuring cold
slart valve to intake manifold.

3. Connect ground cable to battery,
6. Pul cold start valve into a con-
tainer of min. 20 cc (3.22 cu in)

ground cable

7. Raise the rear portion of vehicle
with a jack, and block wheels. Refer to
section "Gl

8,  Temporardy clamp fuel hose at o
suibtable location beiween fuel fank
and suction side of fuel pump. Refer
to Figure EF-103.

9. Unfasten fuel hose clamps, and
disengape fuel hoses at the inlet and
autlet of fuel damper.

MNole: Be suare 1o receive fusl into x
suitable container,

10 Remove nuts securing  [uel

damper 1o bracket.

.

TR
ﬁ\‘{k !
o |
B My, S 4
VY \\? AE
R R 0 T
PR -
W N .

|

i
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Fig. EF-107 Fuel damper removal

P
EF327

1T, To install fuel damper, reverss
the order of removal.

12 Faor installation of Tuel rubker
hose, refer to item 17 “*Fuel Rubber
Hose™

12. Pressure regulator

[.  Disconnect ground cable [rom
batiery.

2, Dhsconnect  groumd
(black) from fuel pump.
1. Disconnect lead wire from the
“S" terminal of starler motor.

4. Remove two screws secunng cold
slart valve 1o intake manifold, and
remove cold start valve,

5. Connect ground cable to batlery.
6. Puwr cold start valve into a con-
tainer of mn. 20 co (1.22 cu in)
capacity. Turr ignition switch to the
START posttion, and reease fuel Lina
pressure. See Iipure EF-1(4,

7. Disengage vacuum tuhe con-
necling regulator to manifold from
piessure regulator,

8. Place a rag under cold start valve

berd  wire



Fig. EF-108 Pressure regulator removal

8. To install pressure regulater, re-
verse the order of remaval.

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

13. Fuel filter

1. Dhsconnect grounil <able [rom
battery.

2. Disconnect ground
{black)} [rom foel pump
3. Disconneet lead wire rom the S
terminal of starter motar.

4. Remove {we screws securing cold
start valve 1o intake marmfuld, and
remove cold stact valve

lead wire

5. Comnect battery ground cable.

6. Put cold stant valve mte a con-
lainer of min. 20 cc (172 cu in)
capacity Turn ignition swiltch to the
START position, and release fuel line
pressure, See Figure EF-104.

7. Unfusten clamps securing fuel
hoses e the outlet and inlet sides of
fuel filter, and disengage Tuel hoses

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

8.  Remove three bolts securing fuel
filter to bracket, and remove {uel
filter.
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Fig. EF_-i 09 Fuel filter removal

9. To msiall fuel filter, reverse Lhe
arder of removal,

10.  For installation of Tuel tubber
hose, refer to itern 17 “Fuel Rubber
Hose™,

14. Injector

L. Dusconpect ground cable [rom
ballery.

2. Dxsconnect  ground
(black} from fuel pumeg.

lead wire

3. Dusconnect iead wire from the
“8" terrninal of starter motor.

4. Remove 1wo screws secuning cold
starl valve 1o uake munifold, and
remove cold start valve,

3. Connect pround cable to battery,
6. Pul cold suart valve into a cuir
tainer ol min. 20 cc {1.22 cu in)
capacity. Turn igmition switch 0 the
START position, and release fuel line
pressurd. See Figure EF-104.

7. Disconnect ground cable from
battery,

8. Disconneci
frean injector
9. Digengape harpess from fuel pipe
B wire clainn.

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

pipe

elecine  connector

af frant fuel pipe

Hl To remove the rzar three injec-
tors, remove bolis securing Micl pipe C
to 1ntake manifold. These bolis are
localed on bracket.

EF-83

Fig EF-111 Setling bo!t remaval
of rear fuel pipe
12, When removing any of the froni
or rear injeclor, unfustcn hose clamps
on that side.
13, Pull fuel pipe forward, and dis-
engage injector and fuel pipe.

Caution: Place 3 rag under injector
when disconnecting fuel pipe to
prevent fual splash.

14, On injector rubber hose, meas-
ure off a poinl approx. 20 mye (0.787
I} from sockel end. Heat soldering
won (150 watt) for 15 minutes. Cut
hose inlo braued reinforcement from
mark 10 socket end. Bo not feed
soldering won untll il touches injector
tail prece.

Then pull rubber hose oul with
hand.

Cautions:

a. Be careful nat to damage socket,
plastic commector, ete. with solder-
ing iron,

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

Braded reinforcement

Soldering iron -,

/
Socker—

Unit mm (in)
EF551

Fig. EF-113 Meiling injeclor rubber hose
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1 Iniector helder {
heat insulator

2 Injector holder %%ﬁ
3 O-rmg

4 Injector

5 Sockel

Fug EF-1f4 Injector

5. Install injector fuel rubber hose
as follaws:

s Clean exterior of injector tal plece
Wet inside of new rubber hose with
fuel.

¢ Push end of rubbar huse with hose
socket onto injector tutl piece by
hand as [ar as they will go

» (lamp 15 not necessary at ihis con-
nechion, '

15. Air regulator

I, Insconnect ground cable [(rom
battery.

2. Disconnect
fram regulalor
3 Unfusten clamp on each side of
air hose, and disengage hose.

4, Remove two selscrews.

electric  ¢connacioer

EF50R
Fig. EF-115 Air regulator remoual

5. To ipstall aw regulator. reverse
the arder of removal,

16. Throttle chamhber

[.  Disconnect battery ground cable.
2. Remove distribulor cap.

3. Remove rubber hoses Jrom throt-
e chainber.

BF421
Fig. EF-116 Throttle chamber

4,  Remove throitle valve swilch.

5. Disconnect B.C.D.0. harness con-

nector.

6, Disconmect  rod  connector  al
auxihary throttle shafll.

7. Remove four screws securing
throttle chamber to nlake manifold.
The threttle chamber can be remuoved
together with B.C.D.D and dash pat
& To instzll theottle chamber, re-

verse 1he order of removal,

Throttle chinber securing screvw
tghtening lorque’

2010 2.4 kg-m

{14 10 17 Tt-1b)

9. After instaliztion, adjust the posi-
ten ol thiotde valve switch so that
idie switch may be changed from ON
to OFF when throtile valve siopper
screw-lo-throttle  valve  shaft  lever
clearance is 1.3 mm (0.051 in).

/
1.3 mm ((0.051 1)

Notes:

a. Use suitaile shim to measure the
specified clearance.

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

17. Fuel rubber hase

When removing or 1astalling high
pressure [uel iubber hose, obseivc the
Following.

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

ng

Cautions:

a. Do not reuse fuel hose clamps afler
loosening.

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

¢. Tighten high pressure rubber hose
clamp se that clamp end is | mm
(0.039 in) from hose end or screw
posttion (wider than other portions
of clamp) is flush with hase end.
Injector rubber hose clamps come
in two sizes according ta type of
injectors.
D.K.C. injector:
157 mm (0.618 in) clamp
Bosch injector:
13.5 mm (0.531 in) clamp
Size of clamps vsed with other high
pressure rubber hoses is 15.7 mm
(0.618 in).
Tightening torgque specifications are
the same for all rubber hose clamps.

Tightening torque of fuel hose
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]

1

i 1
[

Linit- mm (1n) @ EFS39

Fig. EF-119 Fuel hose clemp
position

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

b. Insertion length of high pressute
fuel rubber hoses is not the same
for conventional pipes and those
for EF1 unit. For details, refer to
ttems (1) through (23) below. Ttems
with an asterisk mark “*" indicate
hoses whose ends should bottom or
be pushed until they contact
bulges, EFL unit, etc.

Rubber hoses between fuel
pump and damper

(1) ¥ Insert rubber hose until its end
contacts pump.
@ Push rubber hose onto pump to
damper fuel pipe until its end is
on black paint on pipe.
Push rubber hose onto pump to
damper fuel pipe until its end s
on black paint on pipe.
Insert rubber hose until its end
contacts dampse unit.

@

2 187 .
0¢0.78 }] 5 (njzs)ThlS portion

painted black

1
{0.039) / /Fump to
damper
iuel pipe
2
1{0.039)

(0.079]

1 (0.03%})
i

Umit” mm (in)
Fig. EF-120 Rubber hoses between
pump and damper

EF54D

Fuel damper to fuel feed
pipe rubber hose

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

& Push rubber hose onto fuel feed
pipe until its end 1s on blue paint
on pipe.

6

Blue marking

140.039)

iﬁ—] {0.03%)
[

~

30 (1.181) 20 (0 787)

Unit* mm {in)
Fig. EF-121 Fueldamper to fuel feed
pipe rubber hose

EF 541

Unit- mm {n}

L9 (0.748)

20,5 (0.807)

Fuel feed pipe to fuel filter

inlet pipe rubber hose

(7" Push end of rubber hose onto fuel
feed pipe until it contactls inner
bulge.

(@" Push end of rubber hase oata fuet

filter nlet pipe until # contacls
fuel filter unit.

24 {0.945) 20 (0.787)

1{0.039) 1(0.039)

Unit

mm (in)

EF542

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

Fuel filter outlet to fuel
pipe A rubber hose

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

@0 Push end of rubber hose onto fuel
pipe A until il cenlacts inner
bulge.

23 {0.906)

@
1 {0.039)

- £EF543

Fig. EF-123 Fuel filter outle! to fucl pipe A rubber hose
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Cold start valve rubber
hose

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

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

an i

1 {0.039) {0.039)

20 (0.787) 20 (0 T87)
Unil> mm {m)

Fuel pipe A to fuel pipe B
or C rubber hose

@ﬁ Push end of rubber hose onlo fuel
pipe {B) or (C) untl 1t contacts
pipe bracket

13" Push end of rubber hose onto fuel
ppe A until it touches inmer

bulge.

20(0 787y 20 (078N

N
1 (O.CB'E'}.R~

—1{0.03%

Unit mm {in}

EFG31

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

Injector rubber hose

(8" Push end of rubber hose with hose
socket onto njector tad piece
until hose socket contacts njec-
tor. Clampr is not necessacy at this

(0 039) -

(13 Push rubber hose onto cold start

valve nlet pipe approx. 21 mm
(0.827 m).
Insertion length of rubber hose
will be automatically set by rela-
tive positions of fuel pipe A and
cold start valve fuel pipe,

a3

2
ez H [aa

1 (0.039}

200(0 787 M1 (087

EF532

Fig. EF-124 Cold sta f uelue rubler hose

(f: Push eud of injecior rubber hose
onlo fuel pipe B or C approx. 24
mm (0.984 ).

Insertion length will be aulo-
matically set by relative pusitions
of luel pipe B or C and injector,

]

25 (1 984)

Upit: mm {in} EF524

Fig, EF-128 Injecior rubber hose

Pressure regulator to fuel pipe
B or C rubber hose

@*Push end of rubber hose ento Tuel
pipe B or C vuntil 1t contacts pipe
branch lor injecior.

@'"Mh end of rubber hose onio
pressure regutlator inlet pipe unul

connection. it contacts pressure regulator.
20 (13 787,
10 (0787} U; 3040 787) 2040 787)
rqii- 1 s
1(0.039) =0 (39) -1 (0 039)
ol
3 =

e

Pressure regulator to fuel return
pipe A rubber hose

@0 (nsertion length of rubber hose
for pressure regulator ouilet pipe
will automatically set after the
other end of hose (for fuel retuin
pipe A wn item 19} has been m-
serted all the way,

@)" Push end of rubber hose ento fuel
return pipe A uniil it contacis
inner bulge

2000787

1 (039) 1 {0.03%)

Urit  mam (in) EF5da

fig EF-128 Pressure regulatorio
fuel relurn pipe A
rubber hose

Fuel return pipe A to fuel
return pipe rubber hiose

@* Push end of cubber hose onto fuel
return pipe A wntill 1t contucts
wnner bulge.

@3* Push ead of rubber hose onto fucl
return pipe untl it contacts inner
bulpe

25 (0.284) 25 {0 944)
]

103 ((l) 039)

Urit mm ¢in)

E€FO035
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Fuel return pipe to fuel
tank rubber hose

@4 Push rubber hese onta fuel return

pipe until its end 15 on blue paint i{—-‘]’(m\_

L on pipe
@™ Pushi end of rubber hose onto fuel 30 (1181}
tank inlet pipe connecter until it

conlacts fuel tank. Bluc marking .\

1{0.03%)

30 (1181} Unit mm (in)

Fig. £F-130 Fuel return pipe to fue! lank rubber hose

Fusl returr pipc

4l \g\ Blue marking

[ Fuel leed pipe

[ Fuel pipe I Blue marking

Fuel pipe A

Fuel return
pipe A

Fuel pipe B Fuel pipe C

EFG38

Fig. EF-131 Fuel rubber hoses

EF-67
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