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DESCRIPTION

SYSTEM DIAGRAM
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ENGINE FUEL — pescriction
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EF{ System Oparation — ENGINE FUEL

EFlI SYSTEM

The Electronie Fuel Tnjection (EFI)
gystem i3 used to control fue! supply
clectrically, in place of the conven-
lional corbueretor system,

The EFI system employs various
types of sensors to convert the engine

Various sensors

Elocirizal signal

Control unit

Electrical signal

Imjecior

FUEL FLOW SYSTEM

Fuel iz sucked from the fuel rank
inta the fuel pumg, from which it is
discharged under pressune, As it (lows
through the mechanical fual damper,
pulsation in the fuel flow it damped,
Then, the fuel is fltzred in the fuel
filter, goce through the fuel line, and is
injected into the intake manifold oyl
inder branch from the Injector.

Surplus fuel is led through the pres-
gurz regululor and 15 retwmed to the
fuel tank. The pressure regulator con-
trols the injaction pressure m auwch a
manner that the pressure difference
batween the fuel pressure and the in-
take manifold vacuum is abways 250
kPa (2.50 bar, 2.55 kg'cm?, 36.3 pa).

Durdng starting operation of the en-
glne when the cooling water temper-
ature 15 below the specification, fuel is
mpesied into the intake manifold from
the cold start valbwe.

EF4

EFI

operating comditbonz dnte electronic
signals. These signalz are sent to the
contrel unil where the oplimum in-
jector open-valve time period is com-
puted according to the information
stored in the memory for contrel of
fuel injeclion quantily,

For detecting engine operation

Far caleulating oplinuin (uel injection

For injecting tusl

FEATURES

The EFI system utilizes elecironic
elernents such a5 integrated circuits
(ICs), resistors, thermistors, ete. for
electrically controlling the amount of
Mzl injected, corresponding to changes
in engine nparations, Becawse of this
we of clectronic components, | Lhis
system 5 able to provide a quick
respanse to changes in operating con-
ditions, and serves fo improve the
engine performance and o reduce
Tuel consurnption and harmiul gases.

SYSTEM OPERATION

SEF 326




ENGINE FUEL — £F1 System Operation

AlIR FLOW SYSTEM

Intake air from the air cleaner is
metered at the alr flow meter, flows
through the throttle chamber and into
the intaxe manifold, and then flows
through sach intake manifold branch
into the cylindes.  Air flow during
driving is controlled by the throitle
valve located in the throttle chamber.
During idling operation, the throttic
wilve is in the almost closed position,
and the air is led through the by-pas
port mounted to the throttle chamber.
In thiz caze, the quantity of sucetion i
is adjosted by means of the idle speed
adjusting screw. During warming-up
operativn, the ai Mow 2 bypassed
throuph the air regulslor o increass
enginz rpm.

ELECTRICAL FLOW
SYSTEM

The maction air flow varics with the
movement of the sir flow meter, and
the quantity of fuel 1o he injected
uhiould be controbled correcily in cor-
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respondence with the present air fow,
In the EFI system, the mjection pres
sgure i held constant at 250 $Pa (2,50
bar, 2.55 kpfem?2, 363 psi) and the
araa of the jector nogele hole is also
censtant. Thersfiore, ths fuel injection
quantity can be determined by the in-

jector open-valve time pariod. The
contral wnit of the EFI svatem deter-
mines this pube width duersfion ag-
cording to Information (elecirical sig-
nalg) from warious types of sensor,
thereby controlling the fuel injection
Quatity.
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EFl Syztom Operation —

ENGINE FUEL

SIGMALS FOR CONTROL
UNIT

An electrical signal from zach sen-
§or i5 introduced into the controd unit

for computation. The open-valve time
perind of the injector i5 controlled by

the duration of the pulse compuoted In
the control unit.
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INDEPENDENT SIGNALS OF
CONTROL UNIT

Fuel pump operation
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o When starting the engine, the fuel
purmp B ooperated by the current
supplied through fiel pump relay-2
and -1, After the enging stauts, the
fuel pump continues to operats
using current supplied from fuel
pamp relay-2 monitoring the engine

EF-6

revolution und fusl pump relay=1.
IF the engine stalls for some reason,
fuel pump relay-2 receives the *“en-
gine stall™ signal, and stops feeding
current, thereby stopping the oper-
ation of the fusl pump,

o FEolalicn of the engine = delected

by monitoring both the genenition
of the altamnator and the angine odl
pressurc. Because of this dual moni.
toring system, fuel pump operation
can be assored during engine rota-
tion, even if ons of these monitor
units showld Gail.,
It the engine siafls completely due
to a malfunction, the supply of fuel
is stopped at once; cthis system im-
proves safety in case of engine mal-
function.

Cold start valve operation

[ ]

INGITION 3WITCH

THERMOTIME SWITCH

}

COLD START VALVE

EF2THA

When the cooling watér temper-
ature i lower than the specification,
the bimetal contact in the (henmolime
switch remauins in the ON position. At
thiz switch position, if the ignition
switch s tumed to the START posi-
tion, electric current is supplied from
the Battary for operation of the cold
start wvalve. When the cooling water
tamperature is above the specilication,
the Simetal contact is in the OFF
position. In this case, even if the
ifnition  switch 8 tumed to the
START position, the cold start valve
will mofb B actusted.,




ENGINE FLIEL — Fuwt injection Contral

FUEL INJECTION CONTROL

FUEL INJECTION TIMING
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The sngine has @ mepetitive lour-
stroke cycle: suction -+ ompression —=
combustion — exhausl. Fusl injection
s mide just prior to the beginning of
e suciion strole in each cylinder.
Howewer, this  situstion is not the
same for the BRI syatemn.

The fuel injectors are elactricafly
connected, in parallel, in the contral
unit. All imjectors receive the injection
gipnal From  the control wnil sirmul-
tapeously. Therefors, injection is made
independently of the engine stroke
cyele (suetion, compression. combug.
ifom, and exhsost), Tn the four-cylin-
der engine, injection is made once
after recelving the ignition signal from
the iznition coil bwo times.

The required fuel guantity i at-
tained after fuel injection is mode
twice during onc stroke cvele (suction,
compression, combustion, exhaust). Tn
other words, ome injection of fiel
provides only half the fuel guantity
necessary [or operation of one stioke
eyele of the engine,

Fuel in this EFI system is nod in-
jected directly into the ¢vlinder, but
is injecied info the oufside portion of
the intake valve. Theorefore, the air-
fuel mixture is sucked Into the cylin-
der when the intake wlve opens fo
start the swction stroke. In other
strokes, the aipfuel mixture §s kept
outzide the intzke valve.

FUEL INJECTION
QUANTITY

The fuel injecticn quantity 5 the
suen of the “bade igection quantity™
which i the basis of the injection
quantity and the “enrchment™ thal is
used to corsect the basic Injection
quantity in correspondence with the
warionrd canditioms.

.FI.'BI . - Fﬁ:slr.: . = Enrich-
mmm_un m;m:tu_m Ry
guantity quantity

BASIC INJECTION

QUANTITY
The “engine  ipm™  Information
and  “load  state”  information are

created by two sipnals which pro-
vide for the rotatton of the enzine.
One of these two signals is sent out
fromm the ignition codl that detects the
enpEne  rpmé. The othsr ong 5 the
signal zent feom the air flow meter
which momitors the suction air guan-
tily. The injection quantity deter-
mined by these signals iz called the
“hasic injection quantity.”

ENRICHMENT

The basic injection quuntity is used
23 the basis for providing engine roia-
tion, but the injector 15 not controlled
by this factor alone. For example, the
fuel should be enriched when storting
the engine or in the full-throttle posi-
tion, For providing this endchment,

“the conire] wnit coamputes the quan-

titw of fuel io be added o the basic
Injection quantity by using signals
seat from @ach sensor. 1t causes the
total guantity of fucl to be injected.
Enrichrment mav also be made by the
injection from the celd start valve,
which functions independently of the
combrol wnil,

The following sensors and switches
are used to gensrafe the fuel enriche
iment 2lpnal:

1y Water temperaliire sensor:
The snrichment signal is gensrmted
in correspondence with the cooling
water lemperature when it 35 below
80°C (176°F).

21 Air lemnperatune senson;
The enriclunent signal is generatad
in correspondence with the Intake
pir temperatore when it B below
40°C (1P F).

3} Throtde valve switch:
The idle contact and full theattle
pontact in this switch deteot the
cpun ungle of the throttle valve and
ganarate the enrichment signal.

4) Thermotime switch:
This swilch peneratzs the enrich-
ment signal when the cooling water
lemmperature is below 14"C (57°F).

3 Izniton switch:

The enrichment signal is pererated

in the START position of the

ignition switch.

Various fusl enrichment corrections
are imade by these sigmals in onder to
F]’I_I'I.']Ji:! -:_:.p!._irnu;ul fuel injn-:::i-:ln umder
any cnging operating conditians.

EF-7



gecrion Control — ENGINE FUEL

start” enrichment

The cold start valve operates when
s enition switch iz turned to the
“START” position and the themmo-
meme switch s tumed “ON", and in-
gects fuel into the intake manifold,

mEtart” enrichment

When the ignition switch is in the
“START™ posifion during cranking
operation, a constant amount of fusl
ic increased frrespective of the cooling
waler lemperatiine,

“"After start'’ enrichment

When the lgnition switch is tumed
Trom the “START™ to “0ON" position
after ¢rambdng operation, the “start™
earichment becomas zero, The Yafter
start” enrichment iz provided ta com-
pesate for this sudden decrezse In
fuel quantity. The “after start™ en-
dchment decreases gradually as time
passes, finally. Recoming zere, and s
determined by cocling water tempera-
ture.

"After idle" enrlchment

The “after idle™ enrchment pro-
vides smooth acceleration when the ac-
celerator pedal s depressed to start the
wehicle. This enrichment is determinad

"Full™ snrichment

The “full" enrichment provides
gmooth full throttle deiving perform-
ance when the throttle valve opening
is more than 34%,

"Cooling water tempearature™
enrichment

Fuel is increased according to the
cooling water temperature monitored
by the cooling water temperature sen-
aor, This enrlchment 18 2ero when the
cooling water temperature iz abowe
BFC{1T6"F)

"intake air temparature™
enrichment

Fual injection is increased @
cording to the intake wir lemperatire
monitored by the intake sir lemperu-
ture sepsor, This enrichment i Zero
when the intake air lemperature 8
above 40°C (104 F).

FUEL SHUT-OFF

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

The above graph shows the relation-
ghip between engine rpm and fuel
shut=aff rangs,
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ENGINE FUEL = Fuel infection Contral

EXAMPLE OF FUEL INJECTION QUANTITY
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EF) Bystemn Compomant Pares Constroction amd Function — ENGINE FUEL

EFl SYSTEM COMPONENT PARTS CONSTRUCTION

FUEL FLOW SYSTEM

FUEL PUMP

AND FUNCTION
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The fuel pump employs a wet tvpe
comstnection where & vane piomp with
rodler is directly coupled o0 a motor
filled with fuel. This constraction pro-
vides superior coupling characteristics
between the pump and metor, and
greater safety in case of fire.

Rollar

EFZnaa

In the vame pump, the oller i
pushed outward by centrifupal force
when the pump rotates, and is pressed

EF-10

apainst the owter wall. This rotary
portion and aurroumding wall are net
coaxial, and pumping is performed
by the change In clearance hetween
the wall and the rlary portion, Thus,
when the clearance s large. fuel is
sucked in; whan [t dacreases, fuel iz
discharged.

The reliet walve in the pump is
designed to open when the pressure in
the fuel line rises over 294 1o 441 kFa
(294 to 441 bar, 3.0 10 4.5 kgfom?,
43 to 04 psi) due to malfunction n
the pressure gystem.

The check walwe prevenss ahrupt
drop of pressure in the Tuel pipe when
stopplng the engine.

Oiparation

When the ignithon swilch is tucned
to the "START™ position for cranking
cperation, the fuel pump is actuated

irrcspective of the conditions of the
alternalor and the sngine oil pressure
switch.

After starfing the engine {the ipni-
fion switch iz “0N™), the aliematod
operates and the epgine oil prossure
swltch i3 open through rotadon of the
engine, thereby  actuzting the fusl
[ruIng,

If the alternator slops and the 2n-
gite oil pressure decreases for some re-
ason, the fuel pump relay.? contact is
tumed o 10", and the fuel pump
refuy-1 is turned "0FF™. Then the fuel
paimp i S!-:"lpPﬂ:d, through the jgmition
twitch remains In the “0ON™ position.
In this manser, fuel supply i cut off
for safety purposes when the engine
accidentally stops during driving.




ENGIMNE FUEL - EF/ System Compenend Parts Constroction and Funetfon

FUEL DAMPER

e e ————
Air chamber i
-
hos 1 0
. =g e
DlaphmpT \] ﬂi gy |
o ] 3
e ok i Fusl
Limmb-e:__ et - omibet
Fuel iolut e "
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The fuel damper is provided (o
suppress pulsiton in fuel flow dis-
charged from he Deel pump, No ad-
justiment i alloaed on this domper,

Change in the pump discharge pros-
sure i monitersd by the diaphragm
andd spring, which vary the volume of
the fusl chamber Tor suppressing pul-
satiomn.

FUEL FILTER

Fusl ikl
EFZXREA

The fuel flter is placed hatween
the figel damper and the injector, and
15 used o remove foreign matter in the
fuel. Water in the fuel is collestisd at
the bottom of the filter casing.

INJECTOR

The injector  receives the pulse
sipnal frem fhe control unit, apd in-
jeets the fuel toward the intake valve
in the cylinder lead.

The injector operates on the

soleniidl  valve prneciple. Whan a
driving pulse is appliad to the coil buil
intn the injector, the plunger & pulled
into the solenoid, thereby opening the
needle valve for fucl injectien. The
quaniity of imjected Tuel iz in propor-
tion te the duration of the puls
ppplied [rom the control unit.

G.

ﬁ;-m

SEF(RG

I Injector Lower mabber insulator
1 Injecior keass halder

1 Imjpscior uppec rihber nealator
4 Inisctor apper holder

5  Injector

Retdrn speing

FPRESSURE REGULATOR

T imtnke
i + mandold
AR
Jnher -
." J ta Wl
Dinphmagm._ :
| Fueiinlet .
* 2 -
Fuel chamber To fuel 1ank
EEF284 =+

The pressure regulolor contrels the
premuere of fiel so that = proseare
difference of 250 kPa (2.3 bar, 255
kpfem?, 363 psi) can be maintaized
betwesn the Tel presure and intake
manifold vacuum. The pressurs re-

grlator is divided into the air chambar
and fuel chember by the diaphragm.
Titzke manitold vacuum is ntradoced
into the gir chamber, thersby kaeping
differential pressurs consdant causing
coxcassive Toeel to mtum to e fuel
tank through the metom side porl.
This constznt  differential  pressurc
provides optimem Feel injection in
evary mode of engine operation.

WP (har, kg'=mE, psi) 1|
] |

E ::.:.. Fuael pressure |
i =i
[E]= 250 EPa {150 ber,
Bl EMT 28 xplem?, 36 4 pal
g "

Almuepkaric
i

-

Time o |

Full e .l.:l
ihresslE  escses
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EF{ System Component Parts Construction and Function — ENGINE FU EL

COLD START VALVE AND THERMOTIME SWITCH

— Ceald siart wvatve =

= Tharmotmms svitch -

Friel inbet

LRt walne

Swirl type nozzle

-I — Heater

SEFZS5

Cold start valve

The cold start walve cawses luel
L be injected intc the intake mani-
fold independently of the iniscior
operation so thal the engine can be
stasted smoothly during cold weath-
€r.

The cold start valve operates on the
eleciromnapnetic peinciple.

To improve foslair mixing at
lower  temperatuncs, the cold start
valve employs a swiil type nozzle
which has a turn chamber at the end.
With this constriction, better atomiza-
tion of fuel can be obtdined,

Thermotime switch

The thermotime sadteh s buaft neo
the thermostat housing,

A harness i3 connected in serkes Lo
the cold start walve from the thermo-
time switch., The bimetal contact in
the themmotimne switch opens or closes
depending on {he cooling water fem-
perature, and sends 2 sgnal to the cold

EF-12

start walwe =0 that an additional
amount of fuel con be injecled for
slarting operatica of the engine.

The thermotime switch is ON when
the cocling watcr temperature i [ower
than 147C (37°F), und the therme-
tanz switch i@ OFF when the cooling
water temparafiure is higher than 2570
(77T7F).

The lemperziuge 3 which the bi-
metal contact tums ON or OFF may
vary within the range of 14 to 23°C
{57 1o 77°F) This implizs, however,
that repeated operaton of the ipnition
switch may result in excessively thick
mixture and consaquant trovhles in
snpne operation. To prevent this, ihe
bimetal is equipped with a heater.
Flectric cumant flows through the
heater while the ignition switch is in
the “"START" position, and warms up
the bimetal. Through repsated opera-
tion of tha ignitton switch, then, the
bimetal is sailickently warmed up Lo
open the thermotime switch, thus
stopping excesdve mjection of foel
from the cold start valve,

AIR FLOW SYSTEM
AIR FLOW METER

The air flow meler measures the
guznlily of intake air, and sends 2
zsignal to the control unlt so that the
base pulse width can be delermined
for correct fuel injection by the injec-
tor, The air Mow meter is provided
with a flap in the air passage. As the
pir flows through the passape, the Nap
rotates and ils angle of rotation is
electronically monitored to count the
air flow rate.

More specifically, the angle of rofs-
tion of the fup & monitored by a
polentiometer  provided inside as a
potential difference U, When the tlup
deflects along with a change b the
intake air flow Tule, the tegminal )
mountted to the flap shaft slidas on
the variable resistor B from BRI to B9,
canting the woltage weros terminals
¢7) and (B) to change.

A constant woliage Uy (bottery
voltage) is applisd 2ctoss terminals (§)
amd (§) . Then the air flow rate is
converled into the voltage ratio sgnal
/U, which in tumn is sent to the
control unil for computation,

The fap is5 able to rotate tooan
angle where an equilibdum belween
the air fow pressure and the return
rorgue of the coil spring can be main-
ralned. The damper chamber and
damper plate are provided as a damper
far the flap so that the fap will not be
disturied by pulsstion in manifold
vacuum during operation.

The damper plate s Interlinked
with the flap, and as the flap rotates,
the compensating plate rotates in the
demper chimber kesping a very smail
clearance betwéen 1he chamber wall,

During idling operation when the
amount of intake alr iz extremely
small, the air flows parablel with the
flap through the by-pass port so that
the specified intake air flow can be
provided corceitly.

The alr passags is provided with the
mir temperalure sensor, and the by.pass
port has the air by-pass screw which
regulatas the idle mixfere ratio.
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Halizal spring

Fram air ¢learer

AIR REGULATOR

The air mpulator by-passes (he
throttle valve to control the quantity
of air for increasing the engine Idling
speed when starting the engins at a bi-

IEy-prass rark -

K
' it
Aflr Teinperatiare :.eml:-r_///

Damn pér Ghember

Dampeg plaie

T imtake ananifold

Pt Licaiss e

Alr tempetature sensor |

a7

Teamlnad memher

Ta EF] haroess

—

SEF132

(17e“F].

A bimetal ond 2 heater ars built -
to the air regulator. When the ignition
gwitch is furned to the “START" posi-
tion or engne running, clectric current

metal, as it i heated by the heater,
bepins to move and closes the alr pas-
zaze In a fow minwtes, The air passage
remting clogad until the engine is stop-
ped and the Mmetal temperatmedrops

metal  emperature of below B0°C Mows through the heater, and the bi- to below BO°C (1767 F).
T T
At wutlet . | i [harsstarstion cure : S
Electic e 1418 |
FRoas 30 :Li“m} i
| B (1,059 1
| BE T |
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I
: liiitial bmetal tempersrse: 30 (65" F)
1
Shuiter - | = in
Air inlet Sleeve i g o (1,059 I
—=* Alr gutlet FE oW -
g L | 535 el
. T : k= Tu- 10 \\\
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M !: E?:;;E (253 H“‘“-i m 28 ()
_-me,_.r’_.f ! -'L? - ET"' 1 1 ':
Bzl terminal : i 6 & 1o i
i._ Tame (il e | SHF333
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EFI Systern Compornent Parts Construetion and Function —= ENGINE FUEL

THROTTLE CHAMBER

The throttle chamber, locaied bye-
tweent Lhe ar Oow meter and the
intake manifold, is equipped with a
valve, This valve controls the intake air
flow in response (o accelerator pedal
movenent. The rotary shait of this
valve is connactad ta the throttle walve
switch.

This waklve remains closed durng
enging idbing, and the air required for
idling passes through the by-pass port
inte the intake manifold, Idle adjust-
ment s made by the idle speed adjust-
ing screw located in the by-pass pert.
There iz anolher bypass line in this
throttle chamber to pass sullicient air
through the air regulator into the
intake manifold during engine warm-

up.

Throtile valvs ¢los
{1eiiral

SEF3
1 Tddba speed Throttle chomber
aclfosting serew Fiap
2 DBy-pace pot Adr flow meter

3 Throtile valve Afr hy-pnss scoew

Dy -pass port

b SR R 1Y

ELECTRICAL SIGNAL
SYSTEM

WATER TEMPERATURE
SENSOR

Thae water temperature sensor, built
it the thermostat housing, monitors
chinge In cooling water temperaturs
and transmits a signal for the fuel
encichment (0 change the pulss dura-
ton ducing the warmeup period.

The temperature sensing unil em-
plove a thermistor which is very sonsi-
tive in the low temperaturs range.

EF-14

The electinical resistance of the thar-
mistor decreases in response to the
water emperaturs rise.

AIR TEMPERATURE SENSOR

The air lcmperature sensor, bodli
intn the =i flow meter, monitors
change in Lhe infake air lemperaiure

— . TR

WATER TEMPERATURE

AlR TEMMERATURE
SEMSOR

Air LampEralane
BENEDT
SUEI07

Hasistance KiL

and transnils a signal for the fuel
enrichment to change the pulse dura-
fion.

The lemperature sensing unit eme-
ploys a thermistor which is very sonsi-
tiwe in 1l Iow temperalure conge.

The electrical resistancs of the ther-
reistar decreases kn cesponse 1o the air
femperature risa.

CHARACTERISTIC CURVE

30 5
0 -
4k at —107C 1147F)
14 — =
E e ——
[
4 29 k0 at 207 -
3 | ‘sls“F}-
: |06 (0100 kil |
| 5 -
0.8
i | S
4
.3
0.2
0:l fo—t——
0,08 i
.06

—30 -20 0 I 40 6D D
(—223=41{32) (BH) (10410140001 76)

Temperatuee "C (UF)

THROTTLE VALVE SWITCH

The throtile walve swiich iz attach-
ed to the throttle chamber and ac-
tuzates in tesponse to accelerator pedal
movement. This switch has two et
of contact points. Cne sel menibors
the idle position and the cther set
manitors full throtile position,

Idle contact

The idle contact closas when the
throttle valve is positioned at idle and
opens when il is-al any olher position.
The idle contact compensates for
after e enrcionment, and sands the
[uel shut-of T signal.

Full throttle contact

The full throttle contact closes only
when the throttle valve is positioned at
full threttls {more than 34 degree
cpening of the throttle walve). The

contact is open while the throtile valve
is at any othet position,

The full contact compensates for
*full” enrichment.

d
N\
-'_1__,1__ = Jl]—

Thrixttls walvs saitch

o Full thootlle contaet prints

b 14k
T oapiact
pOmis
SEF313




EMGINE FUEL— EFf Systerm Comparent Parts Construction and Fumetion

CONTROL UNIT

The control wnit i conmected o
the EFI harness hy means of & maldi-
connector, and the EFl hamess is
connected ta nther sonsors,

The ecsseplial ralte of the ¢ontrel
wnil ls o pensrate a pulse. Upon
receiving an electrical signal from each
sensor, the control vmit peseraies 2
pulse whose dwiation {(injecfor open-
salve time pericd) = controfled to
provids an optioum quantity of Tuel
apcording to the engine characteristics.

The cortrol unit congists mundy of
thies integratzd circuits formed on the
printed circuit boord. This constose-
lion provides superior control unlt
refiability.

DROPPING RESISTOR

The dropping resister B used to
lewer the source welisge to a lewel
auitable for the nieclor,

The dropping resislor 5 conaeclsd
in serics with the injector, It redoces

the sorie voltzpe o apjroxdmately
1/4 of tha zource woltuge. Thede pess-
tors pretect the injectors from alterna-
tor woltage suspes snd from the effects
of ather components in the wehicke’s
elzctrical syatam.

A r".-'l.-'{

- =
T A AR

J AN
A

[

K

Porwer anures |

| Eleciric
L=rmiinal

: EEFT14
| EF323A
RELAY Botlecs S
EFI ralay pesistac Irjeator

The EFI relay serves to activais the
clectronic  fuel  Lojection system
throngh the ignition sedtch,

Fuel pump relay -1 and -2

The fuel pump relay serves to ez
tivate the fuel pumgz. For operation ol
the fuel pump, refer to Fuel Pump.

EFI HARNESS

One wiring hamess is usec to con-
nect lings betwsen the control wnit
and the related major unils,

ha 35-pin connector of the EFL
harness is connectsd to Lthe control
unit, ane muns 1o the angine compart-
gent, The harness rens to - warious
wilts: the air flow meter, throtlls
valve switch, cold start walve, sir Togu-
futor, (hermotime switch water tome-
perature gensor, dropping resisior and
Injector, ele,

Battery sipplied power Lo injector
gnd control unit through fusible link
designed crpecinlly for EFL

Fusinle bk i
s Lot f——
= |—cr\—|: 'F:':"-“-“.'---
."'Hr':\l?' EF 1l _-l——
fe. 2 mlay -

Comtmal amil

"\-\_EI"’].E
lgmitian swiich HEF11R
[ To i b |
: [n_ nwain harmnes - et e unkf
s Iejiectar Ma. d —._.'- =
e
.-"r — ‘—':_"h:
e 4
@ Imjector Mo, 2 @
| J_ =
Alr regulator L_ !
J— - F ) =
.-"L —_ o r'\-:-; H‘-..,\
Injector Mo, 1_-

Wator feonperaiun: ﬂnm —

l@?al

]1mml:-L|.|:|'H'-“ aw:t-a':l
t_‘.:.lﬂ_ starl -nl-r-

Tov mnin bornegs 15

oy mir TRy mukoe
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Precautions for an EFI Engine — ENGINE FUEL
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ENGINE FUEL- Removal and fnstallation

REMOVAL AND INSTALLATION

INJECTOR AND
FUEL PIPE

1. Follow the procedure below (o
reduce fiuel pressure (o 20,

CAUTION:

Before diszonnecting fuel hose, release
fuel pressure from fuel line to alimi-

nate danger,

{1) Stare the engine.

(2} Dhsconnect the hamess conneclor
of fuwel purmp relay-2 while the engine
iz running.

(3} After the engine stalls, crank (he
enping bwo op theee tines.
(4} Tumn the lznition sadich “0OFE"™,

(%} Feconnect the harness connector
of Meel pump relay-2,

If the angine will not start, remove
fuel pump felay-2 hames conmector
and erank the ergine for about & sec-
r.nnl!lt.

Then turn the fgnition switeh
“OFF",

2. Dhscormect  harmess  conosciors
from injector wud cold start valve.

3. Disengapge hamess [rom fuel pipe
wira clamp,

g, Ramove Blow-by hoss and zir re-
galator hose.

5. Disconnect vacuum  fubz (Coos
necting pressure reguiator o intake
ranifold),

&, Disconnect fuel feed hose and
fisel return hese from toel pips.

Place a rag under fuel plpe to pre-
vent splashing of fuel.
7. Remove bolts securing fuel pipe
and cold start walve,

KEFZE

§. Remove screws securing fuel injec-
tors.

9, Remove fuel pipe assembly, by
pulling out fuel pipe, injector and
piessure regulator s an assembly .

10. Unfasten hose clamp on tuel in-
jector and remove fusl injector from
Tuel pipe.

Place & rag under injector when dis-
eonnecting fuel pipe to pravent splash-
Ing of fual.

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

a. When Installing injectar, eheck that
there are no scratchos or absaslon at
lowver ribiber insulatar, and securaly
install it, making Fure it is sir-tight.

b, For installation of fusl hote, refes
10 Fual Hose,

INJECTOR RUBBER HOSE

If necessary, replace injecior rubber
lse, procesd ag follows:

Remowval

Braided meinfarstment
Salderisg ian, ll"-

.,

@

o

ket 0 s (0.7 And

EF551

[, On injector rubber hose, measure
off a polat approx. 20 mm (079 in]
friom sockel end,

% Heat soldering iron {1350 watt) for
15 minutes. Cut hose ioto braided
reinforcemant from mark to socke
and.

Da nat feed soldering iron untll it
touches injector 1ail plece.

HLFOER -
1 Imjector bawer rubles insulavos
I Impzclar kewes lekder
1 Injector uppes Tubber lEslater
4 Imjector upper hakler
5 [Injecenr

CAUTION:

a. Be careful not to damage socket,
plastic connector, ete. with solder-
ing iromn.

b. Mever place inpctor in & vise when
disconnecting rubiber hosa,

2. Then pull rubber hose cut with
hand.

EF.17



anes instaitation ~-ENGINE FUEL

exterior of injector tail

2 Wor inside of new obber hose
with Tu=l.

i, Push end of rubber hoss with
hase socket ondo injector tall piece by

hand as far as they will go.
Clamp i& not necessary at this con-
naction,

CAUTION:

After properdy connecting fuel hose
to injector, check connection for fuel
leakage.

PRESSURE
REGULATOR

1. Eemove the fuel injector, fuzl
pipe, cold start valve and pressure re-
gulator as an assembly, from the in-
take manifold, Refer to Injector and
Fucl Pipe for removal,

2. Remwove pressue egulator from
fuel pipe assembly.

COLD START VALVE

AIR REGULATOR

I. Ddsconnec: pround c<able from
battery.

2. Disconnect
froin alr regulatar.
3. Unfawsten clamp on each side of
hose, and disconnect hosa,

4, Remowve seteorsws, amd remove
aly regulabor.

3, Te install alr regulator, roverse

the order of removal.

electic  connector

THERMOTIME
SWITCH

Therimal 'I:-d.ll.il.lliilil'ﬁ-r’? —Tilind plug

1. Raduce fuel line pressure to zero.
Refer to ftem 1, under the heading
Injector and Fusl pipe.

2. Remyrre serewn securing cold start
valve (o intuks manifold.

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

Place a rag under fusl hose to pre-
wvent splashing of fuel.

4. To install cold start walve, sevemse
the vrder of emoval.

5. For installation of fuel hose, me-
fer 1o Fust Hosa,

EF-18

Thermosat howsing

SEF3JG

1. Disconnect ballery ground cshle,
2, Remove radiator fller cap. Drain
approximately 1.5 liters (1-3/8 Imp
gt} of coclant by cpening drain plug.

CAUTION:

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

3. Digconnect upper radiator hose,

4, DMeconnsct thermal transmiiler
hammess conneclor Lo facilitare removal
of thermotbne switch.

5. Disconnect  thermotime  switch
harness connactor.

6. Remove thermotime switch by

tuning it eounterclockwiss,
7. To install thermodime  switch,
revarsa the order of removal,

& Be suré to install copper washer
when installing thermotime switch,

b. After installing thermotime switch,
fill rediator with coolant.

WATER
TEMPERATURE
SENSOR

1. Disconnect baliery ground cabbe,
2. Hemove radiator filler cap. Drain
approximarely 1.5 liters (1-3/8 Tmp
gt} of coolant by opening drain plug.

CAUTION:

The coolant showld not be drained
until it has cooled off completaly.
Otherwizse, burns may be incurred.

3. Dizconmect radiator upper hose.
4, Disconngct  waler  emperalure
sonsor hamess cannector,

5. Romove blind plug to facilitate
removal of water temperature sensor.
G,  Kemove water femperature sensor
by tuming it counterclockwise,

7. To install water temperature sen-
sar, reverse the arder of removal,

CAUTION:

When connecting water temperature
sensor hormess, ahways keep it away
from high tension wire.

a, Ba sura 1o install copper washer
when installing water temperature
SEnEar,

h. After Installing water temperaturne
sensor, fill radiator with coaland.

THROTTLE VALVE
SWITCH




ENGINE FUEL - Removal and insmiission

1. Dhsconnect battery pround cable.
2. Disconnect throtile valve switch
harniess connactor,
3, Remove screws securing throctle
vilve seilech o throteles chamber,
4. Blowly pall throftle valse switch
tevweard ol
5§ Fo oirstall theottle valyve swritch,
reverse the order of ramoval.
6. After installation, adjust position
of thrat s valve switch.

Refer 1o Throttle Valwe Switch,
under the heading Companent Parls
Lspection.

THROTTLE
CHAMBER

1. Disennnact battery ground cable.
2. Bemove hoses, tube and iz duct
frorn throttle clamber,

1, Discopmect throttls walve switch
narmess connector.

4, Remove accelergtor wite from
throttle levar.

5. Bemove bolts securing throitle
chamber to  iptake manifold. The
throttle chamber can be removed.

&, To install throttle chamber, Te-
verse the arder of removal

Gasket shoubd be replaced by new
o wach time the throttla chamber is
remosed,

—m

4 -ﬁ"l'}az{lﬁ-m |I| P e
(1.5 - 2.0 kg-my, 11 - 14 f-lb = ]

i (LB 20 b, 110 L#,ﬂk
i ::.'-':‘"._.-"-
! lll__,.- 1

Do not adjust throttle valve stopper
screw as it is properly adjusted at
factory.

EEF 301

i’h:;l.lb:. wahve stoppur sew
o

1. Tuen ipnitlon switch “OFF 2nd
then disconmect ground cable foom
Battery.

DROPPING
RESISTOR

CAUTION:

Before disconnecting EFI harmess a1
35-pin connector, be sure to turn
ignition switch "OFF” and then dis-
connect graund cable from battery to
pravent control wnit from being dam-

aged.

! e

|
; { Dropping resitor E']\ﬁ
L aqr cleaner hracket

EEF1ZB

2. Remoeve ToH. dash side livisher.

3. Pull lock lever hack, and discon
nect 3%.pin connector from coatrol
umit.

4. BEemmove bolt which securss cone
il umit to L. dash side panel. and
emove contral unil,

S T ingtall control wnit, reverse the
oider of ramoval.

: r’:z‘ﬂ
o

[ Digconnect mound cable from
hatlery.

2. Remove air cleaner and air fow
meter a5 an asscmbly. Refer fo Air
Cleaner for removal,

1. Digeonnect  harness  conmneclor
frarm dropping resistor.

4 Femove dropping resistor attach-
ing screw.

%, To install diopping resistor, re-
verse the order of removzl.

CONTROL UNIT

The control unit I8 monnted on the
lefL side dash panel.

CAUTION:

When inserting 35-pin connector into
gontrol unit, be careful not to bend or
break terminals.

RELAY

The relays are installed on the celay
bracket.

Ingide ralmy brachat

L2 ety

]
1 Reday brackot | :,'




Removal and Inseatiation —ENGINE FUEL

|. Disconnect attery ground coble
and remove relay bracket.

2. Disconnect karness comniecton,

3. Remowve relay from relay brackel,
4, To imstall relay, reverse the order
af rernoval,

AIR CLEANER

Alr duct

Alr duact

Adr flow meter
Stay

Adr clzaner bracked

T Le i e B

1. [dsconnect ground cable from

batlery.
2. Disconnest air ducts and  hosss

connecting air cleaner and wir tlow
meter.

3. Remove bolts sacuring air cleaner
tor air cleancr brackst, and detach air
cleaner with alr flow meler as an aks
sernbliy,

&, Disconnect alr flow meter hamass
connesion,

4. Bemove air Now meter from air
cleancr, Refer to Air Flow Meter for
rermoval,

6. To install air cleaner, reverse the
order of remowal_

AIR FLOW METER

EF-20

1, DHsconnect battery ground cabls,
2. Discomnest air ducts and hoses
connceting air cleaner and air Mow
frieter.

3.  Eemove air cleaner cover,

4, Remowe bolts securing air flow
mater.

5. Dhzcomneo:  harmess
and remove air flow meter.
. To install air flow metar, reverse
the order of rzmoval.

pomnesiaor,

AIR TEMPERATURE
SENSOR

The air temperature sensor is built
inte the air flow meter and cannot be
remowed a5 & single unit, When replace-
msent of air temperatuss senser s
pecessary, the entire alr flow meler
assarmbly should be replaced.

FUEL FILTER

SEFIIS

I. Redoee fucl line presswre to ziro,
Befar e item [, umder the heading
Injector and Foel Pipe.

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

Be careful not to spill fusl over en-
gine compartment. Place a rag to ab-
sorh fual.

3, Remove fuel floer.

4, To install foel filter, reverse the
order of removal,

5. For installation of fuel hoss, refer
to Fuel Hose,

FUEL PUMP AND
FUEL DAMPER

1. Disconnact pround cable from
battery,

2. Bedues fusl ling pregsure (o 22en,
Refer to item I, under the heading In-
jector and Fuel Pipe.

3. Haise the rear partion of car with
& jack, and block wheels.

4. Temporasily clamp hose between
tuel tank and luel pump.

§. Unfasten clarmps and the suetion
side of fuel pump and cwilel side of
fuel damper, and disconnecl fuzl
hiozes.

Be sure to receive fuel into a suit-
able container.

8. Dizconnzct
connector.

7. Remove bolls which securs Fuel
pump bracket to body, and semove
Mecl pump and fueel damper as an as-
sembly from bracket,

B Fusl pump and fuel damper can
Be removed.

9, To install fuel pump and fuel
damper, reverse the arder of removal,
10, For installation of fuel hose, refer
by Fual Hose.

fucl pump harness

FUEL HOSE

Make sure that all low prossure fizel
hoses are fully inserted and are free
from undue strain hefors clamping.

When removing or installing high
presure fel hose, observe the follow-
ing.
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CAUTION:

a. Do not reuse fuel hose clamps after
Ioosening.

b. Clean dust snd dirt from parts with
comprasied air when assembling.

c. Tighten high pressure rubber hose
clamp so that clhmp end B 3 mm
{0.12 in) from hose end or sErew
position {wider than other partions
of clamp) is flush with hose end.
Tightening torque specifications are
the same for all rubber hose clamps.

{(&

e

(O

SEFT3E
71+ Clamps
1/0-1,5 M-m

{0,140 - 015 kogem, O,F - 1.1 115

= a3 e {012 ind

4 = =y

SEFITO

d. When tightening hose elamp, ensure
that screw does not come into
cantaci with adjacent parts.

Tngerl bugh presiure fuel hoses inta
their proper pesitions as instructed
helow,

Type (&) ¢ Insert rubber hose undil its
end contacts unit.

Type (Bl : Push end of rubber hoie
anta fuel pipe until it contscts inner
bulge,

Type @' : Inzartion length will ba
aulemalically set after the other end
of hose has been Irerted.

Type (Bl : Push end of infactor rubber
hose onto fuel pipe until it is 28 mm
{110 in) from end of pips.

Typa @-’ Push gnd of rubber hose
with hose socket onto unit by hand
m far as thay will go. Clamp iz not
npcassary at this connection,

~Fupl cefurn gipe
]

l T fuwef tank

e —— —

From fuel tani

%?[g) r Fuoel fewd pips

L Frogurs cegulatar

SEF31 dJ
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ELECTRICAL SYSTEM INSPECTION

WITH CIRCUIT
TESTER

DESCRIPTION

To inspect the electrical svstem, use
& cireuit tester, Contimdty teat can be
performed by measuring reslstance and
vidtage betaesn terminals of 35-pin
EFI harness connector installed on car.

PREPARATION FOR
INSPECTION

Vehicle preparations

1. Turn Igndtion switch iz "ODFF”
position.

CAUTION:

Before disconnecting and connecting
electrical connectors, ensure that igni-
tion switch is in the “0FF" position.

2. Diszonpect battery. ground ceble.
3. Disconnect lead wite from *87
terminal of starter motor,

4, Disconpoget cold start valse har-
ness connector.

3. Arrange so that air flow meter
Map can De pushed manually from ai
cleaner sido.

f. Disconncct 33pin EFI herness
connector from controd unit,

Resistance measurement

[. Set circuit testar in the Ohm “R™
Tange.

2. Check continuity betecen ter-
minals & and B sdhown in the

[nspection Procedure Table.

Body earth should be mada by
connacting with unpainted metal such
ag holt.

Reststance Megsurement

T

SEFIIS

CAUTION:

a. Before disconnecting EF| harness at
35-pin connector, ensure that igni-
tion swiich is in the "0FF" posi
tion,

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

Voltage maasurement

1. Set circuit fester in the DO Valt
(DC %) range.

2. Disconrect  thermotime
harnes connector.

3. Connect ¢cold start valve hamess
COMOECiar.

4. Securely conncct bateery groumd
cable,

gwitch

3. Connect negalive probe of circuit
tester to body metal,

Body earth showld be mads By
connecting with unpainted metal such
as bolt.

0. Conlucl positive probe of circuii
tester too terminal (&) shown in the
Tnspection Procedure Tahle.,

INSPECTION

For items to be checked, refer (o
Inspection Procedure Table,

CAUTION:

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

Voltape Measurement

SEF3NG
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7. Inspection with ignition switch in
“BTART™ position.

(11 Set igoilion switch on “STARET™
and measure voltage boeach step of
Inspaction Procedure Tazle from 15 to
17.

(2} Turn ignition serdcch “OFF".

(3} Connect lead wire o "B™ teomi-
nal of starter motor,

{4} et ignition swicch on “START™
and measure volloge in step 18,

%, [Inipection with ignition switch in
“SON™ posilion,

{1} Turn ignition switch 0N and
neasure voltape in each step of Inspec-
tion Procedure Table from 19 to 26,
(2) Turn igniticn switch “0FF".

{3) Diconnect oil pressue switch
harness comnector.

{4) Tum ignition awitch “0ON" and
measure vollaye in step 27,

(57 Turn ignifion switch “0FF™.

{8) Conmect ol pressure switch har-
ness connestor,

17} DHgconnest altsmmator 2-pin con-
nector (L7 and 5™ terminals).

(&) Turn ignition switch “0N" amnd
ameasure voltage in step 24,

9. Turn ipnition switch “0FF",

1, Comnect EFT harpess conmector
to contral unil,

1. Conneet dhenmotime switch has-
s connector.

12. Connect 2l
nector.

13, Brng air fdow meter back 1o its
original condition.

altermator  con-

INSPECTION PROCEDRE
TABLE

How to use
1. Afted measuring, cotmpare iikeas-
ured walues with standard values to

determine  whether clicuits'parts are
mallmetioning ar not,

2, When a malfunctioning circuit is
located, again check measurements in
vabred in that circuil, In this case.
check ignition switch, circuit tester
range, probe, ete. to be certain they
anz set at proper postions.

CAUTION:

a. Before connecting EFl harness at
35-pin connector, ensure that igmi-
tion switch is in the "0FF" posi-
tion.

b. When inserting 35pin conpector
into control wnit, ingert slowly,
securaly and straight, heing careful
not to hend or break 35-pin teymi-
nals,

When checking the elreult, re
Fer ta elrcait diagram for each step.

EF-23
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Efectrical System fnspection — ENGINE FUEL

WITH EF1 HARNESS
CHECKER

DESCRIPTION

Electrical syspem inspection can be
performed by using the EFL Hamess
Checker,

The EFl Harmess Checker is de-
signad to fast continuity in the EF]
swstern . circuite. Continuity teats can
be porformed easily and cuickly by
connecling the checker to the 35-pin
EFI harness sonnector ingtalled on car:

A

7. Disconnect 33-pin EFI harmness
connacior from controd wnil.

Ll bl = 1=
1 Check buttan £ Tumbler switch
2 G-SET knab T 3E-pin conmector
3 Rotary switch i Ground clip
4 V-5ET scrow
5 -V alector

For the checker’s operafing pro-
cediires, reter to the EFI Hames
Checker Instruction Manusl,

PREPARATIONS FOR
INSPECTION

Vehicle preparations

I. Tumo ignition switzh to “0OFF
persition.

CAUTION:

3. Before discomnecting EF 1 harness at
35-pin connector, ensure that igni-
tion switch is in the "0FF" posi-
tiom.

b. Be extremely careful not to break
ar bend 35-pin when disconnecting
tarminal.

Checker preparations

1. Bet L2V selecror om "W, and
adjust woltmeler fo 2ere, using V-
SET" sorew.

2. Bet LY eelecter om TELRETT,
and adiast chmmetar to zers, vsing
HR-SET" knoh,

Connecting checker

1. Securely connect 35-pim EFI
harness conn#ctod to 35-pin checker
crmnesbor,

CAUTION:

When inserting 35-pin connector into
control unit, iosert slowly, securely
and straight, being caraful not to hend
or break 35-pin terminals.

2. Securely clangp ground clip on o
metzl portion of vehicls,

Body earth should be made by con-
necting with unpainted metal such as

bolt,

CAUTION:

Before disconnecting and connecting
electrical connectors, ensure that igni-
tion switeh is in the “OFF" position.

2. Thseonnect Battery grovnd cahle,
3. Disgommect lead wire from “8”
terminal of starter motor,

4. Disconpect cold start walve hae.
IS CORnnactar,

3. Armange so that air flow maeter
Map wzn be pushed manually from air
cleansr side,

EF 26

INSPECTION

For items to be checked, refer to
Inzpectlon Procedure Table,

Resistance measureament

I. Set -V sclector on "0,

2, Ret tumbler switch on A",

3. Measore resistance by  pushing
check button st each position of
rotary switch from “27 o "127,

4, Set tumbler switch on “B",

5. Measure resistance by pushing
check hutton at each peosition of
rolury switeh from 17" to 3",

Voltage measuremant

Inspection with ignition swilch in
“START" position

1. Bet £2% selector om V™,

2.  Disconnect thenmotime switch
harness connector.

1, Connect cold start valve hames
connector,

4,  SBecurely connect battery ground
cakla,

B, Tumbler switch remaing in “B”
position.

7. Set fpadtion switch on “START™
and mensure voltage by pushing check
button in gach position of rotary
switch from 1" to 37,

& Tum ignition switch “0OFF™,

9, Connect fead wire to “8" ler-
tiaknal of starter motor.

10, Sel ignition switch on "START™
and watch deflection of meter pointer
by pushing check button in position
“4" of otary switch,

[nspection with ignition switch in
“ON™ position

1. Turmn ignition switch “0ON" and
measure voltage by pushing check
button in each position of rotary
gwiteh from 57 wo VAT,

2, Set tumbler switch on "A".

3. Tom ipition switch “ON" and
measure volluge by pushing check
button in position "1™ of rotary
swilch.

4. Ser tumbler switch on “B™.

5. Set olary switch en position
Bk 1A

&, Measure voltage by pushing check
button.

7. Tuwm ipition switch “0FF".
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H,  Disconnect of pressurs  switch
hamass connaclor.

9. Turn ipnition switcl 0N and
meamre voleage by poshing  check
Patton.

10. Tugrn ignition switch “OFF™,

11, Connect oi pressure switch har-
regs contector.

12, Diseonnect alternator 2-pin con-
pector (YL and Y8 tenminels).

13, Tum lgaltion switch “OK" and
reasure voltage by pushing check
buattom.

14, Tum ignition switch “OFF".

15, Dseonnect 35-pin connector from
LI harness conmectos.

16. Connoct EFT harness connecior
ten comerod wnit.

CAUTION:

a. Befora conmecting EFl harness ot
35-pin connector, ensure that igni-
tion switch is in the "0DFF" posi-
fion.

b, When inserting 3%-pin connector
into control wnit, insert slowly,
securely and straight, being caneful
not to bend or break 35-pin termi-
als.

CAUTION:
Be extremely careful not to break or
bend 35-pin terminals when discon-

RECTing.

17, Connect thermotime switch har
eSS COMTMBECLOT.

18, Connect -pin aliernator connecs
tor.

19, Bring air Mow meter bock 1o s
priginal condition,

INSPECTION PROCEDURE
TABLE

Haw to use

[.  Inspeetion proceduss table Is de-
sipned o that ilems W ngpect ane
acpanged 0oz sequenlial order ac-
cording to messurzmenis b be made
with EF1 Harness Chacker.

2. Afler measuring, {osmpard Ras-
ured walues with standard walues wo
determiine  whether circuits/parts an
rial fwnctioning or not,

3. Wher a maltunclioning eireuil
i5 located, again check messirements
pwelwed In that cirsuit, In this case,
check lgnition switch, 33V selector,
furnbler switch, rotary seitch, ground
clip, el to be cortuin they are set at
propel positions,

Whaen checking the circult, rafer to
aiteult disgram for esch step.
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‘ EFl CIRCUIT DIAGRAM
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Step NO.1 AIR FLOW METER CIRCUIT
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Efectrival System Inspection — ENGINE FUEL

Step NO, 3 GROUND CIRCUIT
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ENGINE FUEL — Efectrifal System fnspoction

Step NO.8 THROTTLE VALVE SWITCH CIRCUIT
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iwal System Inspaction = ENGINE FUEL

NO.8 WATER TEMPERATURE SENSOR CIRCUIT
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ENGINE FUEL — Efectrical System Insoection

Step NO. 10 AIR FLOW METER CIRCIAT
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Electrical Systam fnspection — ENGINE FUEL

Step NO, 12 THERMOTIME SWITCH CIRCUIT
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ENGINE FUEL — Electrical System lnspaction

Step NO. 14 AIR REGULATOR AND FUEL PUMP CIRCUIT
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Elsctrical System fnspection — ENGINE FUEL

Step NO. 16 IGNITION SWITCH "START" CIRCUIT

Mopte: a) Disconmect thenmotimo saitoh harmess conmectar. PRI

. | nE
b} Drlsconmect starier moatar "5 terming BIPLOW | s prak? s s st Il'-m.n.-m:r
of lgnition switch "START™, seocwy TR L ueer o AATER T
i} Fual pump cperates. _,¢' l - :i::r:;.-.'-
I_..- | ULL k-
E - '
i i .
k: RERE T¥ AN =R aE
e | 1 J | | L u:mr.n-.-mu. -i
—r el | |
CUSaL — i
LW @ T i i ]
4 - 1 - - [ :JI
= frllle|—— i -
[ T I‘ k1
LI =]
- e — e
= = it
FFLAT-T )
FH P— s
L. =55 7 — HE
[~ ] E i
Wﬂ* e R v
| s | SR RSV
L LT [E LT TEae ]
\MED %1 =
[ ]
E
-
TG
aEL5a
=] 3] FH =
i
It J@ Tl
| T : | ] .
i F L] 41

PECTOR WrL DS &0 |

HEP 104
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ENGINE FUEL - Efectricar Systam inspection

Step NO, 18 IGNITHON COIL TRIGGER CIRCLIT
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Etpctrical Systam Inspection — ENGINE FU

EL

Step NO.20 INJECTOR 2 CIRCUIT
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ENGINE FUEL — Efeciricel Syates fnspection

Step NO.22 INJECTOR 4 CIRCUIT
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Efectrical System inspection = ENGINE FUEL

Step NO. 26 I-'IJEL PUMP RELAY CIRCUIT
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Step NO.27 FUEL PUMP RELAY CIRCUNT
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ENGINE FUEL — Eiectrical System inspactian

Step NO. 28 FUEL PUMP RELAY CIRCUIT
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Component Parts tnspection - ENGINE FUEL

COMPONENT PARTS INSPECTION

FUEL PRESSURE
CHECK

1. Fullow the procedure below fo
racluce fuel pressurs fo zero.

CAUTION:
Before disconnecting fuel hose, release
fuel pressure from fuel ling to elimi-
nate danger.

() Start the enging.

(2} Disconnect the harnes connector
of fuel pump melay-2 while the engine
i running.

{3) After the engine stalls, crunk the
engine two or three times,

{4} Turn the lgnition switch “OFF”
(5) Reconnect the harness connector
of the fuel pump reliy-2.

2 Connect a ftusl pressure  gaegs
between fucl pipe and fusl hosa of fiel
filter,

3. Start engine and read fusl pres
SUTE ZEUEE.

EF 44

& At idling:
Approx imately
2086 kPa
(2,06 bar, 2.1 kafem=, 30 psi]
a The moment accelerator pedal s
fully depressad:
Apprasimately
255 kPa
[2.55 bar, 2.6 ka/em?, 37 psil

4. If fuel pressure 35 nod as specified,
replace pressure repilator, and repeat
Tuel pressure check.

If hetow the specified value, check
for clogged or deformed fuel lines, and
if necessary, ceplace fuel pump as an
asernbly or check valve.

FUEL PUMP
FUNCTIONAL TEST

After disconnecting alternatar L
terminal or ofl pressure switch connes-
tor, et ignition sedtch at “ON" posi-
tion. Then make surg har fuel pump
operating sound is heard, If nod, check
all fuel pump circuits. [ all circuits are
checked oul OF, replace fuel pump.

FUEL DAMPER

IF notse from Tuel pump s abnor-
mually loud, replace fuel damper and
mecheck for noise.

FUEL FILTER

* If the car is operated under extreme
adverse weather condilions or in areas
where ambient temperature i either
extremely low or cxtremely high, the
fuel filder might become clogged. In
such an event, seplace the fusl filter
imrediately,

INJECTOR

CONTINUITY CHECK

1, DMsconnect ground cable from
battary.

2. Disconpect  eleciric  connecloss
from injectors.

I, Check continuity between the
two  larminals, Continwity  should
exist, Il nod, injectors) ae faulty,

OPERATING SOUND CHECK

Engine can run

1. Start the engine and run it at idle.
Attach the tip of a sorewdriver 1o each
injector by ensure that il sounds while
aperating.

2. Al injectors are functioning prop-
erly if “click™ sound is heard at regular
intervils, Mate, however, that as en-
gine speed increases, “click™ intervals
shorten.

Engine cannot run

1. Crank the engine and check that
mjeciors produce operating sounds to
indlcate aperation.
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2. It a different aound s produced
from  any  particular  mpecior, thal
injector is faulty.

3. I no sound i heard From all
injectors, check harnesses referring to
Elzctrical System Inspection,

4. If hamesses are normal, check
nparation of control wait,

PRESSURE
REGULATOR

Refer to Fuel Pressure Check For
inapection.

COLD START VALVE

1. Deisconnect
batery.

2. Bemove screws seouring cold start
walve to Intake manifold, and extrast
cold stard walve,

3. Put cold start walve into 2 trens-
parenl glas container, plug the Lrang-
parent glass container opening wilh a
clean rag.

4, Disconnect ¢onnector of ofl pres
sure switch or allernator “L7 terminal.
5. Connect pround cable 1o hatlery,
6, Turn ignition switch to “ON"
pusiticn, Make suse cold start wvalvs
should nol mject or leak oel whils
fusl pump operales,

7. LUsing two jumper wines, comnect
each terininal to cold start walve con-
neclor,

ground  cable  from

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

|
SEHF3I0E I

#. Connect other terminals of jump-
er wire to bartery posicive and negative

terminals.

# Fuclisinjected , ... ..., .. OK.
& Fucliznot imjected .. ... .. MG,
THERMOTIME
SWITCH

STATIC CHECK

1. Discomnsct pround cable from
battery.

2. Disconnect e¢lectric connector of
thesmotime awicch,

%, Meazure (he resigsiano: heiweon
terminal (B) and switch bady,

# The resistance is zero when the
conling water temperature i5 s
than 14*C{57°FY. ..o v e oK.

# The resisiance is infinite when the
conling water temperaturs s mome
than Z5"C(77%F) o vvvvvas QK.

The resistanee is zero of infinite
when tha cooling water temper-
ature is betweon 14 te 25°C {57 to
TTFL

4, Mezsure the resistance hetweon
terminal (&) and switch body,

The chrometer reading is

40 to 70 ohms ... ... 1

DYNAMIC CHECK

1, Disconnect ground cable from
battary,

2. Ddsconnect electric conoector of
thermatime switch,

3. Remove thermofime switch from
themmostat hoasing,

4. THp  hestsansing  portiem  of
thermotime switch info cooling water
maintained at 10°C {50°F).

5. When the thermotime switch tem-
perature fs just aboul the same as Lhe
cocling water termperature, messurs
the resistance between terminals (&)

and (B} .

o The redstance should be about 40
ta 70 ohrs,

B, Iocrease cooling water temper-

ature untl it B more tan 3070

{(86°F), then check confinuity be-

tween lerminal (&) and (8.

# The olunmeter readlog changes (o
infinite at & temperature within e
rangs of 14 to 239C (37 ta 77°F)

.................... DKE.

AIR FLOW METER

CHECKING
POTENTIOMETER

jx@:l o)

2.
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I Mepsare the resistance Detwesn
terminals (B} und (B} . The standard
resistancs i3 100 o 200 ohs,

2. Measure the resistance belwesn
terminals (@) and @) . The standard
resigtance is 200 to 500 ohme,

EFZIIA

3, The relationship batwaen the
ambient air tamparature and resstancs
is ehown in the following graph.

CHECKING FLAP

Fully open the flap by hand w
check that il opens smoothly withoul

winding. If it doesn't, it is out of crdar.

3. While sliding Dap, measure resisl-
ance hetween terminals (B and (70 T
resistance & at any value other than 0
and ™ ahm, air Dow meter is normal.

r

EF3104

CHECKING INSULATION
RESISTANCE

Check insulation resistance betweaen
the air flow meter body and any one
of the terminals {8, ), (B and (8. IF
contimuity exizts, the air flow meler is
ot of order.

EF-4B

EF318M

R

AIR TEMPERATURE
SENSOR

CHECKING CONTINUITY

1. Measure the outside air tempera-
ture.

1. Measure mesistance betoeen ter-
minals § and &) of the air fow
preter conneclor,

WATER TEMPERATURE SHEMAOR AND
AL TEMPERATURE SENSOR

CHARACTERISTIC CURVE

'_-Il'lh I _i i I. : 1
70 8 Ss S S S i
s o 7.0 to DL kiE at = 10°C(147F)
] | __|
= ] = : =
2g |
E T a2 te 1 kL ae 00—
83 T %3 1657 F)
82 e (LR 1o 1.OF kL
i il | 4' at S0°C [1227E)
0811 — - I i
(i cY —— e I
v S S P kel
9.37 — : .
n.zli' _
0.1, 3
ot |
"S5 30 ¢ 26 40 60 %0

(= 2P -ap 3R il (104N AL 74)
Tesperatare “C{"F)
[Fa34n

If test results are far from the rangs
indicated in the graph, the air tem-
perature senser is out of order, The air
temperature sensor should be replaced
a% an air flow meter assembly,

CHECKING INSULATION
RESISTAMCE

Chack insulation resistance between
terminal @0 and air flow meter body,
If eontinuily exists, the air tempera-
ture sepsar iz out of order. The sir
temperature sensor and aip Mow meter
should be replaced as an sssembly,
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AIR REGULATOR

I.  Gtarting cnging, and pinch rubber
hose hetween intake manifold and @ic
repuilitiT.

@ Englne  spesd  decreases  dusing
7 1111707 R S 0DE.
® Enpine spoed remains unchanged
afterwarm-up. . ..., . .... K.

Shutter i3 opened during engine
warm-up, thershy Incressing quantity
of intoke air causing eagine speed to
increese. Engine speed desreases when
passags B narrowed by pinching hose
during warm-up.  After  warm-up,
shuiter closes. Therefore, engine spasd
remains unchanged when passage s
narrowed by pinching  hose  after
WA M-

2. Dhseonnect electric conoector of
air regubator, and check continuity,
Coatinuity should exist. If aot. aiy
regatlator is Faulty.

3. Disconnect hoses from both ends
of air regulator, and wizually check o
sge iF air repulator shutter opens,

The shutter opening at a [Empera-
ture of 20%C {48°F) is as shown in
followdng figure,

;o Diicectios of binseal
{ mvement with
by inCTearng lanporsiine

EFRHEA

4. Pry air regulotor shutter to open
with a [at-blade screwdriver, then
cloze. T shutier openz and closes
smaothly, il is operiting properby. 1F
not, replaze.

THROTTLE
CHAMBER

1, Maks sure that throttle valwe
moves smocthly when throtole lever is
manipulated.

2, Make sure that by-pass port |5 frze
from obstacles and is clean,

O not edjust thrattle valve stopper
sefew as it ia factory-adjusted.

SEF3Im

WATER
TEMPERATURE
SENSOR

CHECKING INSULATION
RESISTANCE

1. Check continuity  betwsen  the
enging body and each of the termi-
nal at sensor,

2. I0 combinuity: exists, the zensor i&

ot o order

CHECKING CONTINUITY

On engine

Check the resisrance of the water
temperature sensor before and after
ETI NS Warm-up.

I, IMscommect ballery ground cable.
2. Disconnect the water temperature
sensoe harness connector.

3. Place s thermorneler in the radis-
tor coolant when the engine is cold,
and read the coolant temperators
(whdich is uged as a refesence sensor
temperaturs) and wnsor resistance.

Whan messuring cooling warier teme
paratura, insert a rod type thermome-
ter inka the radiator.

4. Connect the waler temperibers
senaor hamess connector.

5, Comnect batbery gronend cabilc.

G, Warm up the angine sufficently.
7. Disconnect battery ground cabis,
&, Dh=mannect the sater temaeraiune
sensor harness connacior.

9. FRead the sensor resistance in the
sarne manner as described [ step 3
ahawe,

100 0f the resistance of the sensor with
respect o the cooling waler tempers-
ture is not specifisd in the remge
shown in the J:I;|",||;|-h|1 the wates TETHENEE-
ature sensor mav be oul of order.

T the engine

1. Iip the sensor o welés mbis-
taiped at & temperature of 2FC

EF47
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(GETF), 80°C (1T6°F), ate., and read
{13 reslstance.

EF3234

2. I the sengor resistance with re-
gpecet o the coallng water tempera-
ture Is mot held within the range speci-
fied in the graph, the water tempers-
ture sensor may e out of order.

WATER TEMPERATURE SENSOR AND
AR TEMPFRATURFE SEHSOR

CHARACTERISTIC CURVE

308 |
3 |
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B
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1
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(=22 (—43{320 (681 (10451 40n01T4)

Temperatare "0 7 F)
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THROTTLE VALVE
SWITCH

ADJUSTING SWITCH
POSITION

[. Disconnect throttle valve switch
connecior.

EF-1H

2. Connecl olommeter heiwesn ter-
minals (& and &, and make sure

confinwty exists,

l SES307 e

3, Adjust throttle valve swilch posi-
tion, with retaining screw, so that Idle
swilch may ba changad from “0ON" to
“OFF"” when enging speed ia 850 rpm
(M/T) or %00 rpm (AT} undar no
load,

Tao adjust position of throttles valve
switch with engine Off, procesd ag
Tollows:

Wihen ¢laarasce A" betwean throt-
tie walve slopper screw and Choodlbe
valve ghaft fever 8 0,25 mm (00093
in), adjust throttie valve switch posi-
tion so thal idle awdtch 18 changed
from 0N fo “OFF".

If clearonce between throttle valve
stopper seraw and throttle valwe shaft
faver iz 0.25 mm (00098 inl, angine
specd will become spacified rpm.

: I"'H-\. .
;E;%? s
e BEF210

Changing idle switch froam “0ON™
to “OFF" cormesponds to change
from 0 to == [infinite) ohms in resist-
ance batwean tarminals @, and I:EE--

CHECKING FULL THROTTLE
CONTACT

1.  Bisconnect ground cabie  from
battery,
I, Bemove throttle wabve switch con-
nector.
3. Connect ohmmeter betosen ter-
minzls (& and 08, and make sure

continuity does not exist.

2, Depres accelerator padal o floor.
If continuity exists betwesn terminals
(8§ and 8. full theottle comtact is
functioning properly.

CHECKING INSULATION
RESISTANCE

Conmect chmmeter between vehicle
body metal and terminals 21, (3 and
{i§. Ohmmeter reading should be in-
finite.
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DROPPING
RESISTOR

Conduct mesitance checks on diop-
ping resistor hetween the following
points.

s 43 and 41 (No. 4 cylinder)
o 43 and 40 (Mo, 3 cylinder)
» 43 and 38 (No. 2 eylinder)

RELAY

I, THscomnest battery prownd cable,
2. Remowe relay from car,

3. Test continuity through relay
with an ahmmeter in accordance with
the following chart.

# 43 and 37 (Mo, 1 cylinder) i
. EEF 155
The resistance shoukd be approx- -
mately Gohms. ... oo DK
EF1 relay and fucl pump relay-1 e T =
betwean Lerminals (and )
Check lermimals =
= B | Test resalts; Concinuiy

- @ Yau =

@ - m Mo Yar

fb & - W ey Wa

Yes | Continuity shoald exist,
Wa ¢ Continuity seould sot ente
| a2 }Eviﬂﬂmlllqﬂ-ihﬂmh‘:_-ﬂ_:um'
Euad puip peay: ek Tmvma i i ¥ pcd (h) Gourdod (h)
'Th' lt Tiad ramalic Terd ity
.Q\Q\ {}}—‘"I.j_l.._-l‘—"F_ —‘ I:I-_:I 3 {‘EJ Yiam i -|' 1%
: %E,- i i § - @ Ha ro W
D gl —— ,_J_f - e ¥ei -
Hr—s I &ore [ ow [ = | =]
k-
I (o RN
| T
o] | e Copaesd st (1 1w
i Camatas migal e - el
ZEF158

CONTROL UNIT

CHECHKING ELECTRIC
SIGNAL TO INJECTORS

1. Inspection lamp, s shown In
fipure below, is required for this fest,

B35l

Make inspaction lamp as folows:

1) Prapara 12W-34 lamp.

2) Prepare socket and sot lamp in it

3) Use Aat plate terminals 3 mm (0,12
in} wide, 0.8 mm (0.031 in) thick
as male tarminals, Place flat plate
terminals parallel with each other
and keap distance batwesn nside
faces 2 mm [0.08 in]. Then secure
terminals hy wrapping insulation
tape or with suitable terminal body.

2, Disconnecl imgestor hamess fon-
nector,

1. Connccl inspection lamp Lo injec-
tor hiimess connstior

SEF 3T
EJ-J

4, Startlng cngine of CTENKng 2#0-
ging, check Inspection lamg 10 see &
Nashes at repular intervals. [f w0, s
tric sipnals arg being properdy tmms-
mitted to inpuelios.

EF48
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a, The enging should be cranked at a
spead of mare than 80 rpm,

b. The contral unit may fail to gener-
ate a correel pulse signal st an
excassivaly low battery voltage. It is
recommanded, therefore, that &
battery wolage of more than 8 wvaolts
be applied during the cranking
aperatian.

CHECKING FUEL SHUT-OFF
FUNCTION

1. Warm up engline sufficienthy.
2. Connect inspeclion lamp bo injec-
Lor harness connector,
3. Increase enpine spesd o each
pone, reagactively, and relsase acce-
letabor pedal, Check ipspection Tagp
ithemination.

Check inspection lamp with engine
sprad moeach 2oae, ds shown in chart
bl

While inspection lamp is off, fuel
shut-off i+ cperathonal.

|
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CHECKING AIR
LEAKAGE IN AIR
INTAKE SYSTEM

Make surs even a slight air lesk
doss nof aocuar

When inspecting the clectronic fusl
injection system, pay particular atien-
fion tn hose connections, dipstick, oil
filler cap, etc. for any mdication of air
leaks,

Since the air flow meter wsad in
the elegtronic fuel injection system
directly measurss the quantity of in-
take air to permit the supply of the
optimum fuel quantity for each cylin-
der,

CHECKING FUEL
HOSES

Cheek fuel hoses for leakage, fnoze
conmections, cracks or deterioration.

Eefighten loose comnections and
replace any damaged or deformed
paris. Beploce any fusl hose whose
inner surface is deformed, scratched o
chnfed.

For replacament of high pressure
fue! hose, refer to Fuel Hose under L
heading Removal and Installation.
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SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Dasign wartage W 12
Fuel Cut-off dis- EFa lgar, | 2084 - 441 |254- 441,
pumng | charge presyees ki, peil| 3.0 - 4.5, 43 - B4
Deismign currant & [ ]
|
Presmurd
el B itics kPa [bor, | 260 1250, 2,56, 3631
SrEEIFS kglemt pell
tor
r.nllf | Emi
i i ES 13
Coild Injection uentity . o,
Stary
vatue Dragaan woltoge W 12
Dl ign vz W 12
s o 19F) 19,5 (67
Therma ternpIRrRELIE cH
Time = -
waitch | Switch oo v
[ AL =20%C e ]
[ oy S e |
i:tilf" Dagign waltoge W 12
; W 17
A Dasign waltags
RO | ase o quantity 0
L [EF
o [At 20°C [BESF)]  (ow DM E
Crasign voltage W P2
! Contral | Consumptian watiagn
urilt At adling '] 15
Ak Tl throttle W 140

INSPECTION AND ADJUSTMENT

Fuel
kP Lbar, A pprax. 208
o peera TR ¥
imnas- s Balem®, padl 12,06, 2.1, 300
LTI
prsnit
Ilzzrl-'-um- demTt:I:adnl kPa (bar, Apparo. TE5
ud accalanatar kyfomid, pail (255 2.8 27
filwer end js fully dopressed
funl pipsl
Fusl Easl cheleionon it 1A%
i irtjestoe

Goaling water 19Mperature Switch pasition
Batowr 1470 {577 F} 0N
Tharmo-
time 14 . 2670 (57 - ¥VTF) DM or OFF
saiteh
Al 2870 [FTOFD DFF
Cail rasistonen v 4an - 1
Air Tlorgd
- i 140 - 400
rrber @ @ |
[Poten: Figy o 200 - 500
B CHTIRERT K @ E
resist- e 5 -
-7 frs Exeapt O ared
AMmD @"I =
Air tem-
peratera | a1 =107C [14%Fp ki 78-11.4
sEnEOr,
bl
temgera | 0 saoe [gA9F) ke 2.1-28
TUns
| BRnsne
i il
parras | AELE0PCUIZESF) ko 058 - 1.00
wlanc
&r Henter cail £ 2E - B0
Fagulnior | resisLance
Engine spaed
Thirsttla E
whien (die maiteh A an
c poras, 9
."'r.ﬁ is changed fram dag
FRTEN OB I TOFET
Droppirg| Fesistancs 0 Apprax, 8
aslstar {Per resimtar)
TIGHTENING TORQUE
B Unit B . kg-m Ti-1k
Threttle chamioer 15 - 20 15-2.0 11-14
Fusl hiose clamp 1.0-1.5 o1 -5 ny-14
Fuel hase clamaing posi tian
AI_:_ I W12 B
B
2 SRFETD
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Trouble Disgnoses and Corrections — ENGINE FUEL

TROUBLE DIAGNOSES AND CORRECTIONS

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

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

Wote thet any componant part,
excepting soms, of the EFl systern
must be replaced a5 an aszembly if it is
found to be faulty, since mo repairing
is allowed,

Chocks before Inapection

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

1. The greatest problem sousca with
a system of this type hes in the
connections bétween componénts,

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

Pull all connectors off and recon-

nect after inspecting terminals,
2. Since the EFI system sccurately
maters the intake nir flow through &n
gir flow meter, even a glight air leak
will cause an improper wir-fuel ratio,
resulting in faulty engine operation
due to exceisive air.

For this reagon, a thorough inspac-
tion for leaks should be made at the
odl filler cap, dipstick, blow-hy hoses,
uir flow meter to throttle chamber air
duct, etc.

3.  Mnake sure the ignition ond stari-
ing cystems are satisfactory and the
battery iz in good condition.

Inspection instructions

Before checking the EFI system, be
rura to abserve the instructions below,
Failure to do so could result in damage
to the control unit or cause fuel line

leakage.

CAUTION:

When connecting or disconnecting EFI
harness connector to or fram any EFI
unit, ensura that tha ignition switeh is
in the "OFF" position and that the
negative battery terminal & discon-
nected, Aemoving and installing thess
connectars with the igaition switch
left in the "ON" position will damage
control unit.

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

Condition

Probable cause

Chack and corrective action

Engine will not start.

points:

Improper ignition system.
Intake alr leakage =t following

& POV valve, dipstick seal, ofl filler
cap, blow-by hoses

& Air flow meter hoses and clamps

o Manifold gaskets, stc.

Fuel pump doss not work.

Improper ignithon signal input.

NECcEREry,

souind,

Dsconnect high tenslon cable from one spark plug
and check for hot spark,

Check for intake air leaks and repair or replace if

Disconnect starter motor “57 leominal and grition
gwitch in “START™ position.
Listen for fuel pump and pressure regulator operating

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

# Fuel pump

e Alteroator “L" terminal

# Ol presure switch

# Fusl pump relays-1 and -2

Check ignition signa input.

EF-B2
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Caondition

Frobable cause

Check and corrective action

Mulfunctioning EF1 relay oo control
unmit or injector,

Problesn In che following circuwits:

# Water temnperature sensot

# Adr flow meter potentiometar

# Cold start vulve and thermotime
wwitch

® “Start’ signal circudt

Connest a bead wire 1o ignltlon coil negative terminal,
With ignition switch “ON", attach other sad of lzad
wite th sngine body for a short period, and repeat 28
rapldly.

When perfarming this inspection, opan contact poinis
of distributor by inserting insulator,

Listen to each infector sound with a screvedriver,

Fuzsulis;

2} Injectors click every third break, check the fol-
lowing clreudts,

Water temperature sensor

Adr flow meter potentiometer

Cold start valve and thermotime switch

“start™ slgnal circwit

Air regulator

njectors do net chek, check the following circuits.

Control unlt power input cirguit

[gnition codl trigger nput circuit

Control unit ground circult

[njector circudt

Check each cincuit,
Then proceed to "Component checka”,

o
B
o R B B

Engine hard 1o starl
anly when cold,

Poorly charged battery.

Impreper cold start system cirsuit,

Check charge circuit,

Eecharps batiery if necessary.

Check cold start sysaterm clocuit,

If circuit is normal, check cold start valve,

If both these tests ore sativfactory, procead to “En-
gine will not start”.

Engine hard to start
only when hot.

Malfinetioning cold start valve and
{harmotime switch.

To clean owl excess fuel, proceed to the following
steps:
# Disconnzet cold stard valve.
s Thsconnect Ignition cuil trigger input lead wirs and
ground it
Crank engine a few times to clean out excess fuel
s Reconnect ignition coll trigger input lead wire and
try to starl engine.
Results:
a) If engine is still hard te starl, perform the
following checks.
e Check water temperaturs sensor and ai Thorw
rveter circuit,
s Chesk fuel pressure and Injector.
If no problem is {ound, proceed o “Eng=e w2
ot stare”.
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Condition Proboble couss Check and corrective action

b) If enginc stacts epsily, proceed to the following
steps.
» Reconnect cold start valve.
# Disconnect thermotime switch,
o Try to start enging,
Resulrs:
B-111F engine i hard to start, check cold starl
valve and replacs i necessary.
b-Z)If engine starts casly, check thermotime
switch and replace il necesary.

starts, then Improper ignition signal input, Check ipnition signal input.
P
Malfunctioning EFI relay or control Connzct a lead wire to Ignitien coil negative leominal,
unit or injector. With ignition switch “ON7, attach other end of Jead
wrire 1o engine body for a shodt perlod, and repeat it
rapidly .

When performing this inspection, open contact points
of distribartar by inserting insulatar.

Listen to cach injector sound with a screwdriver

Fesults:

a2} Injectors click every third break, check fuel pump
ciriuit,

b} Injectors do not click, check the following circaits,
w “Start™ sipgnul ciceuit
# Control unit powsr inpot circuit
# lgnition codl trigger inpul circuit
& Control unit ground circuit
o [njector circuit

Fuel pump does not work. With ignitbon switch in “0ON" position, disconnect oil
pressure swilch harmess coonector ar alternator “L7
termimal,

Listen [or fuel pump and pressure regulalor oparating
sound,

If no =ound is heard, check fuel pump conrol circuit,
Then proceed to the following checks:

s Fuel pump

& Alterrator “L" terminal

# il pressure switch

# Fuol pump reluy-1 and -2,

[mproper watér [EMpPIrature sensor Check circuit.
circuit.
Malfunctioning air reguatator. Check anr regulator and replace il necessary.
If thess Lests ara satisfactory, procesd o “Engine weill
miat stact”,
Engine idles too fast Improper intake and exhaust valve Adjust walve clearance.
— cannol be adjusted clearance.
with idle speed screw Malfunctioning throttle valve. Check that plate i3 closing when theottle is released
or engine idle is and replace IF necossary.

unstable.

EF-B4
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Condition

Prabable cause

Check and correciive action

Malfunctioning air regulator.

To check air regulator, proceed to the following
steps:

& Start engine.

# Pinch off hose (o air regulator,

Resulis.

a) If idbe speed drops, pecform circuit test.
1w Taut s found, replace air regulator.

b} If idle speed remains figh or wnstable, pecform the
foliowdng checks.
Check for manifeld vacwum |eaks, including at
PCY valve, dipstick and oll filler cap seals.
If no problem & found, perform the Tollowing
circuit tests,
# Throttle walve switch (idle contact and full

theotele contact)

Alr lemparalibie sensor

Waler temperalure snsot

Control unil ground circuit

Apr How meter potentbometer

Air regulator and Fusl pump clecudt

Air reguiatar cireuit

Ignition coil trigger input circuit

Contral umil power input circuit

Injector cirguit

[ BN B I B BN I N B

Then proceed to "Component checks™.

Enpgine misfires.

Improper Enition circuit,
Improper EFI harneds connsclors.

Impropar fuel Line.

Malfunctioning control unit.

Improper fuel pressure.
Improper EFI circuit.

Check lgnition circwrt.
Pull EF1 harness connectors apart amd check for

laaseness znd corrosion {including ground circuits),
Do pot forget pnition input bead.

Check fuel line for blockage.

e Tunk strainer

o Fuel filier

w [njeclors

o Fuel pipes

Tap control unit whils driving to see if this aggravates
ar alleviates the problem. If so, try another control
unit,

Perform fuel pressure e,

Parform all circwit tests.
Then perform “Component checks™,

Engine will not revolve
— lack of power.

Improper ignition system.
Malfunctioning throttle valve,

Malfunctioning air flow metes.

Check disteibutar ond ignition codl.
Make sure throtile plate is opening fully when
pcceleraior is fully depressed.

Check air flow meter mechankcal movement,
Using a finger, push [ap open, checking thas it opend
smoothly and fully.
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emetds Diagnoses and Corractions - ENGINE FUEL

Condition Probable canss Check and corrective action
Improper fuel line. Check Meel line for blockage.
» Tank strainer
& Fuel filter
s Fucl pipes
Improper fuel pressure. Perform fuel pressuce test,
Problem in the following circudes: Check cach vircuit,
# Ignition coil trigger input L‘-l!nuit Then perform “Component checks”.
# Control unit power input circuit
& Injector glrcuit
# Alr flow meter potentiometar
# Throttle valve switch, idle con-
tact and full throttle contact
® Air temperatura sensor
o Water temperature sensor
o Air regulater and fuel pump
clirgudl
Hesitation — stumble Improper ignition systam, Check distzibutor and ignition eodl.
on acceleration Malfunctioning alr flow meter. Check air flow meter mechanical movement.
Using a finger, check for smooth flap movernent.
Intake amir leakage at following Check for intake air leaks,
polnts:
e PCY valve
o Dipstick and oil filler cap seals
o Manifold gaskets
o Air flow meter hoses
Improper fusl presure. Parform fuel pressure fest,
Irmproper idle CO% adiustment. Check idle CO%, if necessary adjuat it.
Impropar EFT cirenit. Perform complete circuil Lest.
Then perform “Components checks".
Pour gas mileage, or Improper ignition timing or ignition Check ignition timing or check distributcr and izni-
CO reading too high. vystem. tion cedl,

Improper air cleaner fiter,

Imnproper fuel pressure,

Problem in the following circuits:

» Water temperature sensor

® Air temperature sensor

# Throttle walve swilch, idle con-
tact and full throttle contact

# Alr flow meter potentliometer

# Air regulator circult

e Air regulator and fuel pump
circuit

o Injector circuits

Check ignition system for hot spark.
Check air cleaner filter and replace If neceasary.
Periorm fuel preasure test,

Check each circuit,
Then proceed to “Compaonent checks",
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ENGINE F_UEL — Troubir Disgnoses and Correciions

Comditisn

Proboble cauee

Check and cocrecfive aciion

Surge.

Malfunctioning au flow meser,

Intake sfr leakage at the following
points:

s POV valve

s Dipstick and il fller cap seals
& Manifold gasdkets

& Alr flow meter hoses

Tproper fuel pressurs.
Improper idle COF% adjustment.

Problem in the followinp circuies:
o Theottle walve switch, idle con-
tact apd foll theat e contact

Abr flow meter potendigmeter
Controd umil grownd circuit

Air femparaiure Ensor

Water Lerop=ratins sensor

Al repulator and fuel pump
Arcsst

# lznition codl trigger inpud cizeuit
& Controd unic powes inpot circwit
# Injector circudt

Check air flow nieter mechanical movemeal.

Using # [inger, check flap movemant for smonth
nperaton.

Check For intake wir leaks.

Perforen fuel pressone tesl,
Check idle CO%: T necessary, adjust it.
Check #zch clroais,

Then proceed to “Component checke™.

Backfiring.

Tntake air leakage at the following
poiots

& POV walve

& Dipstick and ol fller cap seals
& Muonifold gaskels

w  Air flow melcr hosss

Improper fuel pressire,
[mpraper idls COR adjustment.

Problesn I the following circuits:
o Throttle walve switch, idle con.
tast and full throtils coatact

Adr flow meter potentiomeles
Air lempesature sensod

Watcr temperature Sansaor
Ignitivm codl trigger input clrewit
Conlrol undt power input cireuit
Injector circuit

& @ & 8 ® ¥

Chesk for intake sir leaks,

Perform fizel pressure lesl,
Cherk ille COF%; if necessary, wdjust it.

Check each cirenit.
Then proceed to the “Compenent checks™.

Aferfise or
afterbuming,

Problem in the followlng circuits,
o Throttle valve switch, idle con-
tact and full thrattle contact.
Air flow meter poleoliometer
Air farnperalli: SensoT

Water ternparature sensor
Infector circudt

“START™ signal input

Check sach cireait.
Then procesd 1o “Component checis™.
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